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NUMERICAL ALGORITHM FOR SOLVING THE CONTINUATION PROBLEM
FOR THE ACOUSTIC EQUATION

Askerbekova J.A.
Al-Farabi Kazakh National University, Almaty, Kazakhstan

Abstract

In this paper we consider the initial-boundary value problem for the acoustics equation in the temporal-triangular
domain. We reduce the original ill-posed problem to an equivalent inverse problem with respect to some direct problem.
This direct problem is well-posed. The inverse problem is replaced by a minimization problem. An algorithm for
solving the inverse problem by the Landweber iteration method is constructed. We apply the method of successive
approximations to the equation, we obtain a natural extension to nonlinear problems. This method leads to optimal
convergence rate in certain cases. An analysis of the iterative Landweber method for nonlinear problems depends on the
source conditions and additional conditions. Convergence analysis and error estimates are usually made with many
assumptions, which are very difficult to verify from a practical point of view. This method leads to optimal convergence
rate under certain conditions. Theoretical analysis is confirmed by numerical results. Visual examples are processed
numerically.

Keywords: inverse problem, continuation problem, acoustic equation, Landweber method.

Anoamna
JK.O. Ockepbekosa
on-D@apabu amvindasvl Kasax yimmuix ynueepcumemi, Anmamul , Kazaxcman
AKYCTHUKA TEHJEYI YIIIH )KAJIFACTBIPY ECEBIHIH CAHIBIK AJITOPUTMI

By JkympicTa YIIOYpBIITBI - YyakbIT OOJBICBIHAA AaKyCTHKa TeHJeyl YIIiH OacTamkel IeKapalblK —ecen
KapacTbIppuiazbl. bi3 Gacrankel Oepinren ecenti Kanaaii-na Oip Typa ecenke KaThICThI Kepi ecenke Keitipemis. by
Typa ecen KHUCBIHIbI ecenm Oomansl. Kepi ecem muHMMU3aimst eceOiMeH aybiCThipbuianbl. JKymbicta Jlanmsebep
UTEpaIMsACH dICIMEH Kepi ecenTi MmIenry alropuTMi KYpbUIIbl. benrineHreH HykTeci Oap TeHOEYTre NOWeKTi KYBIKTay
OIiCiH KOJIAHBII, CHI3BIKTHIK €MEC €CENTiH JKaJFachlH ajambl3. by omic Oenrimi Oip skarmaiiapaa OHTalIIbl JKHHAKTAITY
KBUITAMIBIFBIHA OKeneni. JlanaBeOepmiH WTEpaTHUBTI OMICIH CHI3BIKTBIK €MeC ecenTep YIIiH Tangay OacTarKbl
mrapTTapra JKOHE OIEPaTOPABIH CHI3BIKTHIK €MECIITiH MICKTeHTIH KOCHIMINA ImapTTapra OaiimaHbICTHI. TeopHsIIbIK
Tangay CaHIbIK HOTIDKEIIEPMEH TeKcepineai. KepHekimik yiIiH MpIcanap KepCceTiIreH.

Tyiiin ce3aep: kepi ecem, xanracTeipy ecedi, akycTuka TeHaeyi, Jlanasedep ofici.

Annomayus
JK.O. Ockepbekosa
Kazaxckuii nayuonanvnulil ynusepcumem umenu anv-Papabu, e. Aimamei, Kazaxcman
YUCJEHHBINW AJITOPUTM PEIIEHUS 3AJIAYA TPOJOJIKEHUSI J1JISI YPABHEHUS AKYCTUKH

B nanHOIl cTaTke paccMaTpUBaeTCs HaudaJdbHO - KpaeBas 3ajada JUll YpaBHEHHsS] aKyCTHKH BO BpPEMEHHO-
TpeyroibHOH oOmacTu. MpbI CBOJMM HCXOJHYIO HEKOPPEKTHYIO 3ajady K OKBUBAJICHTHOH oOparHOil 3amaue
OTHOCHTEJIFHO HEKOTOPOH MpsAMOH 3agadn. JTa npsimas 3aj1ada sBisieTcst KoppekTHoid. OOparHast 3a/1a4a 3aMeHeHa Ha
3a7a4y MUHHMH3anuH. [locTpoeH airopuTM pemeHus oOpaTHOW 3ajadu, WTEpalMOHHBIM MeTonoM JlaHnseOepa.
[lpumenuM MeTOA TIOCIENOBATEIbHBIX NPHONMKEHUH K YpPaBHEHHIO, MOIYyYHUM €CTECTBEHHOE MPOJIOKEHUE
HEJIMHEHHBIX 3agad. AHamu3 uTepanuoHHOro Meroxa JlammseGepa sl HEMMHEHWHBIX 3afad 3aBUCHUT OT YCIOBUH
HCTOYHHKA W JIOTIOJIHUTEIBHBIX YCIOBHHA. AHAIN3 CXOIUMOCTH M OLIEHKH OMIMOOK OOBIYHO MPOU3BOAATCS CO MHOTUMHU
JIOMYIIEHUSIMHA, KOTOpPBIE OYEHb TPYAHO MPOBEPUTH C TNPAKTHYECKOH TOYKH 3PEHHUS. ODTOT METOA TPHBOAWUT K
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OINTHMAaJIbLHOU CKOpPOCTH CXOAUMOCTH IIpHU OHNPCACICHHBIX YCIIOBUAX. TeOpeTI/I‘IeCKI/Iﬁ aHaJIu3 TMOATBECPIKACH
YHNCJICHHBIMU PE3YyJIbTaTaMU. BI/I3yaJ'H)HI)Ie MIPpUMEPHIL 06paGaTLIBaIOTC5I YHUCJICHHO.
KaroueBble ciioBa: 06paTHas1 3ajayda, 3agada npoaoJLKCHUS, YPAaBHCHUEC aKyYCTUKU, METO/] J]aHz(Be6epa.

Mathematical modeling of many processes taking place in the real world leads to the study of direct and
inverse problems for partial differential equations that have no analogs in classical mathematical physics. In
many inverse problems, the desired inhomogeneities are located at a certain depth below the layer of the
medium whose parameters are known. In geophysics, this is usually homogeneous or layered media. In this
case, an important tool for practitioners are the tasks of continuing geophysical fields from the earth's surface
towards the occurrence of heterogeneities.

In acoustics, only small vibrations of the medium are considered, therefore sound waves with small
amplitudes are considered. The complete system of general linear acoustic equations for pressure and particle
velocity has the form:

ov

—+Vp=0
/?at p

op
—+Vv=0,
'Bat

where p — medium density, v — particle speed, p — wave pressure and £ — medium compressibility.

Any particular solution to systems of equations is a free wave. We bring the complete system of equations of
acoustics to one single equation, with respectto p.

Consider a heterogeneous medium. Let the density of the medium o= p(x,y) depends on the
coordinates. We differentiate the second equation in time and imagine the order of differentiation of speed

with respect to time and coordinate replace the value % on her values from the first equation [1].
82
= A=V (p( )V,

Where, ¢ = Sp.
Consider the continuation problem for the acoustics equation in the domain Q =A(L,)x (0, L,), where,
AL) ={(x,t):xe(O,L,), te(x2L, —x)} (figure 1).

¢ (%)

L

Figure 1. Domain: Q=A(L,)x(0,L,)

_ % Py
Uy = Uy +U, — (;XuX +—=U,)

1)
u,(0,y,t) = g(y,t), ()
u(o,y,t) = f(y,t), 3)
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u(x,0,t) =u(x,L,,t)=0.
(x0.) =u(x,L,,) @

Problem (1) — (4) is ill-posed [2,3]. Consider the continuation problem (1)— (4) assuming that po(X, y) is
constant in Q.

Direct and inverse problems
We consider the ill-posed problem (1) - (4) as the inverse to the next direct problem.

In domain Q=A(L,)x(O,L,), here A(L,)={(x,t):xe(0,L,),te(x2L, —x)}, required to determine
u(x,y,t) by given q(x,y) and g(y,t) from the relations:

Uy = Uy, +U,, —(%uX +%uy), (X, y.1) e A(L),

)
u0y.)=g(y,t), ye(OL,)te(02L), 6)
u(x,y,x)=q(x,y), xe(0,L),ye(0,L), ©)
u(x0,t) =u(x,L,,t) =0, (x,t)eA(L). (8)

In the direct problem (5) - (8), it is required to determine u(x, y,t) from given q(x,y) and g(y,t). Direct
problem (5) - (8) is well-posed. A more detailed study of this problem can be found in the papers [4-6].

The inverse problem is to determine the function, from relations (5) - (8), according to additional
information on solving the direct problem (5) - (8)

u@, y,t) = f(y,1). 9)

The numerical solution of such inverse problems leads to a one-dimensional equation of the following
problems.

In the domain A(L,) ={(x,t):xe(0,L,),t e(x,2L, —x)} it is required to determine v(x,t) by given
q(x) and ¢(t) from the relations:

Vie = Vi —FOOV(X,1) € A(L) (10)
v, (0.0) = ¢(t) t e (0.2L,) 1)
v(x,x) =q(x),xe(0,L,), (12)
where,  r(x)= %M&(%) L M=) —%’/’Tf)) fe ™ and

1
f(t)=f(t)-e?
In the direct problem (10) - (12), it is required to determine v(x,t) by given q(x) and ¢(t).
The inverse problem is to determine the function q(x) from relation (10) - (12) from additional
information on solving the direct problem.

Inp(0)

u(o,t) = f(t). (13)
We introduce the operator as follows:
A:g(X)— f(t)
A:H'(O,L) > H'(0,2L)
We state the inverse problem (10) - (13) in operator form, while leaving all the notation accepted in the
work [5].
Ag=f. (14)
We introduce the objective functional and for solving minimization problem J(q,) — min we apply
Landweber iteration.

2L,

3(@) =] Ad, — f|* = [(v@tia,)— F©)dt (15)

d,, =9, —,Jq,, here & = (O, AHfz) (16)

9
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We see from Equation (16) that the Landweber algorithm is a special case of gradient descent
minimization of a functional J (q,) [7].

Calculation of the gradient of the objective functional.

Set increment ¢, + A9, , then

N =V -v=v(xtq, +a,)-Vv(xtq,). (17)
Using the notation (14), we calculate the increment of the objective functional J(q,) .

2L, 2L,

3@, +&,)-J(4,) = [ [vO,tq, +d4,)— f (OFdt— [ [v(0,t;q,)— f (t)]dt

= I [v(0.t;q, +&,) —v(0,t;9,)]-[v(0.t;q, + &,) — T (1) +v(0,t;q,) — f (1)]dt

2L><
= [ &v(0,£;0,)2[v(0,t;q,) - f ()]dt+0(P&P). (18)
0
To obtain the expression &v(0,t;q,,) , we consider the statement of the perturbed problem for equations (10) - (12).
\7'['[ = \7xx - I’(X)\7, (19)
v, (0.t) = ¢(1), (20)
V(X,X) =, +,. (21)

Subtract relations (10) - (12) from relations (19) - (21) and, taking into account (17), we obtain the
problem for increment.

N, = N, —r(X)ov, (22)
&, (0,t) =0, (23)
N(X,X) =, (24)
Multiplying (22) by an arbitrary function y (x,t) and we integrate over A(L,) .
LXZL —X

LX
0= [ (S v, +r()dydxdt= [ [ ydtdx— [ jy/&/xxdxdt
00

A(Ly) 0

<

X C—y

ZLXZLx_t

- [ [ v dxdt+ [[ r(opavdxdt
L 0

X Ally)

Integrate by parts this expression
2L, —x

[0 (2L, — %)~ @) 06 0 — ) X2L, —X) + W0 + | w,ddtldx

~ [~ 3O - MY + (3O + i, e

0 _
2L, 2L, -t

Od
— [ [wdv,) L, ~t.0) = (v 3,)(0.0) — (w, W) (2L, ~t,1) + (, (O + | y,dvdx]dt
LX 0
+ H r(x)wovdxdt
A(Ly)
Given (23) and due to the fact that
dy

w, (x,2L, —x) -, (x,2L, —x) = dd&/ | o = &, (x,2L, —x) (directional derivative t = 2L, —Xx);
X — =

dx

v, (x2L, —x) -y, (x2L, —x) = SV (x,2L, —x) (directional derivative t = 2L —X);

10
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dy

v, (% X) +y, (X, X) = O l. =w,(xx) (directional derivative x =t);
X dT(zl
N, (X, X)+ N, (X,X) = O(ljﬂ l. =(),(x) (directional derivative t = x ), integrate by parts and get
X &:1
0= [[ W v+ rOOw)0nct

A(Ly)

+ j[t//(xZ L, =) ((x2L, = X)), o, =W (X2L, = X)W (X2L, = X)), licpr, -, JdX

2L,

+ I[W(X,X)(W(X,X))t iz = (X, X)(V(X, X)), |, JAX = jl//x (0,1)6v(0, t)dt

0
Where does the formulation of the conjugate problem follow

Wi =W — (XY, (25)
w(x2L, —x) =0, (26)
v, (0,t) = 2(u(0,t) - f (1)). (27)

Then, given (18), we obtain

(&,,30,) = TT&(ZW(X,X))t = dX.

By definition the main part of the functional increment is the gradient [3], i.e.
3G, = (2w (X, X))y ey (28)
here y (x,t) is the solution of the conjugate problem (25) — (27).

An algorithm for solving the inverse problem by the Landweber iteration method
1) Set descent parameter « .

2) We choose the initial approximation ¢ .

3) We solve the direct problem (10)-(12) with a given q, .

4) We calculate the value of the functional by the formula (15).
5) If the value of the objective functional is not small enough, then we solve the conjugate problem (25) - (27).
6) We calculate the gradient of the functional by the formula (28).

7) We calculate the following approximation q,,, =q, —aJq,, here o € (0; AH 72) and turn to step 2.

Numerical results
For the numerical solution of the inverse problem, we use the method inverse transformation difference

schemes [8, 9].

Consider the finite-difference scheme of this problem.

In domain Q we construct a grid @, with step h=1/N, where N is a positive integer.

Then in the grid we write the corresponding difference direct problem for the equations of acoustics

Then in the grid o, = {x =jih,t=kh;i=1,N -1,k =i2N — i} we write the corresponding difference form of

direct problem for the acoustics equation. Thus, the problem (10) - (12) has the following form:

Thus, the problem (10) - (12) has the following form:

. fg+, M+
Ut Ut =0l ul —h T e T

i i 4 i+1 4 i-1
= (U gt
Ui =G,

11




BECTHUK Ka3HIY um. Abas, cepus « Pusuko-mamemamuyeckue Hayku», No2(70), 2020 e.

us = f,.
: - . - 2 fiatlhiy
For convenience, we introduce new notation: a,,, =1—h B then we get,
U U = a U, + 8 U (29)
= (U U g (30)
Uii =G, (31)
us = f,. (32)
Taking into account (31) and setting k =i+1 in (29) we obtain the following expression
Gy = G +U 7 =0 (33)

Algorithm for the method of inverse transform difference schemes
1) Calculated by the formula (32) g, =ug = f,.

2) Calculated by the formula (31) @, = %(ug +ug)+h-¢' re u2 = f,.
3) Calculated by the formula (32) ug = f,; by formula (30) uf ; by formula (33) q, .

k
i+1

4) And so on, we calculate by the formula (32) u2' = f,; ; by formula (30) u”"™*; by formula (29) u
along the characteristic; calculated by the formula (33) q;.

Computational Experiment

(x-0.5)?
Let's conduct a computational experiment for N =100, h=0.01, g(t)=0, p(X) =e 2 ph=01
(x-0.5) (x=0.75)2
Lq(x)=03€ 2 +e »* ) (figure 2, figure 3).
z
Y\AD/
X
o3l A N
025}
O.Ef—
3'9.15 —
_ 01|
5 005
L ol T/fl.wl |\\|
0 0.2 0.4 0.6 0.8 1
X
Figure 2. u(x,t) Figure 3. q(x)

Acknowledgement

This work was supported by the grant of the Committee of Science of the Ministry of Education and
Science of the Republic of Kazakhstan (AP05134121 «Numerical methods of identifiability of inverse and ill-
posed problems of natural science)

References:
1 HUcaxosuu M.A. Obwas akycmuxa. - M.: Hayka, 1973. - 496 c.
2  Kabanuxun C.H. Obpammuvie u nexoppexmuuwie sadaqu. Hosocubupcx: CubHH, 2008 -460c.
3 Kabanuxun C.H., bBexmemecoe M.A., Hypceumosa A.T. Hmepayuonnvie memoovl peuwieHus 0Opamuvix u

12



Abali ameiHOarbl Ka3¥IY-HiH XABAPLLBICbI, « @uzuka-mamemamuKa £blavimoaps!» cepuscel, No2(70), 2020

HEKOPPEeKMHbIX 3a0ay ¢ OauHbiMu Ha uacmu epanuyvl. - Aamamoel-Hoeocubupck: OD «Meowcoyrnapoousviti (poHO
obopammuvix 3a0auy, 2006. T.432

4  Bacumvee @.I1. Yucnennvie memoovl peuienus IKCMPearbHuIX 3a0a4. — Yueb. nocobue 01s 8y306. 2-¢ u3o0.,
nepepab. u oon. — M.: Hayka I'n. peo. ¢us.-mam. aum., 1988. — 552 c.

5 Shishlenin M.A., Kasenov S.E., Askerbekova Zh.A. Numerical algorithm for solving the inverse problem for the
Helmholtz equation // Communications in Computer and Information Science, // 9th International Conference on
ClTech 2018. Volume 998-2019. p.197-207.

6 Kasenov S., Nurseitova A., Nurseitov, D. A conditional stability estimate of continuation problem for the
Helmholtz equation // AIP Conference Proceedings -020119 -2006. p.175

7 Kabanuxun C.H., uwnenun M.A., Hypceumos /.B., Illonnanbaes B.5. The continuation problem for the
electrodynamics equation. Journal of Mathematics, Mechanics and Computer Science, [S.1.], v. 79, n. 4 —2013.- p.66-84

8 Heinz W. Engl W. Groetsch, Inverse and IlI-Posed Problems, Academic Press, 1987. -p. 580.

9 Durran, Dale R. Numerical Methods for Wave Equations in Geophysical Fluid Dynamics. 978-1-4419-3121-4
New York: Springer-Verlag, 1999. - p.124.

References:

1  lIsakovich M.A.(1973) Obshhaja akustik [General acoustics]. M.:Nauka,.- 496. (In Russian)

2  Kabanihin C.1. (2008) Obratnye i nekorrektnye zadachi [Inverse and ill-posed problems]. Novosibirsk: SibNI,
460. (In Russian)

3 Kabanihin S.1., Bektemesov M.A., Nurseitova A.T. (2006) Iteracionnye metody reshenija obratnyh i nekorrektnyh
zadach s dannymi na chasti granicy [lterative methods for solving inverse and ill-posed problems with data on a part
of the boundary]. Almaty Novosibirsk: OF «Mezhdunarodnyj fond obratnyh zadachy,. T. 432. (In Russian)

4 Vasil'ev F.P. (1988). Chislennye metody reshenija jekstreal'nyh zadach [Numerical methods for solving extreme
problems]. Ucheb. posobie dlja vuzov. 2-e izd., pererab. i dop. M.: Nauka GlI. red. fiz.-mat. lit., 552. (In Russian)

5 Shishlenin M.A., Kasenov S.E., Askerbekova Zh.A. (2019) Numerical algorithm for solving the inverse problem
for the Helmholtz equation. Communications in Computer and Information Science, 9th International Conference on
ClTech. Volume 998. 197-207.

6 Kasenov S., Nurseitova A., Nurseitov, D. (2006) A conditional stability estimate of continuation problem for the
Helmholtz equation. AIP Conference Proceedings 020119. 175.

7 Kabanihin S.1., Shishlenin M.A., Nurseitov D.B., Sholpanbaev B.B.(2013) The continuation problem for the
electrodynamics equation. Journal of Mathematics, Mechanics and Computer Science, [S.l.], v. 79, n. 4. .66-84. (In
Russian)

8 Heinz W. Engl W. Groetsch (1987)., Inverse and Ill-Posed Problems, Academic Press, 580.

9 Durran, Dale R. (1999) Numerical Methods for Wave Equations in Geophysical Fluid Dynamics. 978-1-4419-
3121-4 New York: Springer-Verlag,. 124.

13




BECTHUK Ka3HIY um. Abas, cepus « Pusuko-mamemamuyeckue Hayku», No2(70), 2020 e.

MPHTH 20.53
VJIK 004.021

https://doi.org/10.51889/2020-2.1728-7901.02
J1.5. Omipxan®, A.B. Illanwapxanos*
Yon @apabu ameimoaser Kazax ¥nmmuix yHusepcumemi, Aimamel K., Kasaxcman

KOP HAPBIFbIHbIH ECENNTEPIH HIEIY YIINIH ECEIITEY TEXHOJIOTHAJIAPBIH KOJIAAHY

Anoamna

Makanajga BajgroTa OaraMblH OOJDKay TOCUI KapacThIpbUIabl. bomkamaay Kypajibl peTiHIe jKacaHIbl HEHPOHIBIK
JKeJIep KoJIaHbUIaabl. ¥ CEIHBUTFAH TOCUIAI CAaHIBIK CHIHAKTAH OTKi3Y YIIiH BaJIFOTa PETiHIE 9JIEMIETi €H MBIKTHI )KOHE
KEH TaparaH BaJioTa Typi MyHail (momrapmarsl KyHbl) MeH AKII mommapsiabeH (pyOap jkoHE TEHreneri KyHbl) KYHBI
tagmanael. epextep 2000 sxpuiman O6actan 2019 sxeurFa AediH ©HICNIHIN amblHAABL. 3epTTey OaphICHIHAA, HKaJIITbI
BaJIOTa OaFaMBIHBIH KOPCETKIMTepi KYH OoibIHIIA Oip-OipiMeH coiikecteHmipinmi. bip kabaTTel HEHPOHIBIK KeIiHi
KOJIJaHa OTHIPBIN JoJuiap OaraMBIH aHBIKTay OapbhichiHAa Adeline anropuTMi XKoHE >KalIbUIAaHFAH AENbTa epeKeci
naiaananeuIbl. bomkam jkacay anropuTMi Herizinae Oarnapiamansik ko Python TiniHzae sxa3buiibl.

AJBIHFaH HOTWOKENEp/iH OapibIFbl rpaduK TypiHae KecKiHaenreH. HelpoHIbIK JKemliHi OKBITY canachl OHBI BaJIIOTa
OaraMbIHBIH JJMHAMUKACHIH OJIaH opi OoJpKay YIIiH maiananyra O0iaThIHIBIFBl aHBIK KOPCETUIreH.

Tyiiin ce3aep: Oomkay, HEHPOHABIK XKeJiliep, BaltoTa OaraMsbl.

Annomayus
JI.B. Omipxan®, A.5. Hllanwapxanos
'Kasaxckuii Hayuonanonoui Yuueepcumem umenu ano Papabu, 2. Anmamel, Kazaxcman
INPUMEHEHUE BBIYUCJIUTEJIBHBIX TEXHOJOI UM )15 PEIIEHUS
3AJJAYA ®OHAOBOI'O PBIHKA

1

B craTthe paccMaTpuBaeTcs croco0 MpOrHO3MPOBAHUSA Kypca BATOT. IHCTPYMEHTOM MPOTHO3UPOBAHUS BBICTYIAIOT
HCKYCCTBEHHBIC HEHPOHHBIC CeTH. B KadecTBe BAIOTHI JUIs YMCIACHHOW ampoOaIuy IpeyIoKSHHOTO MOIX0/1a BRIOpaH
CTOMMOCTh He(TH B aoiuiapax, gosuiapa CIIA (cTouMocTh B pyOJisiX M B TCHIE) KaK camas pacipocTpaHEHHAs BaIOTa
B mupe. [lannsie 6yayT obpabdotansl ¢ 2000 o 2019 rogsl. B xoxe nccnenoBaHus mokas3aTenn OOIIEro Kypca BalioT
ObuTH HMICHTU(QUIUPOBAHBI JPYT ¢ JAPYyroM 1o naHsAM. [lpu ompenesreHHM Kypca [I0/ulapa C HCIHOJIb30BaHHUEM
OJTHOCJIOMHOH HEWpPOHHOW ceTH OBUT MCHIoNb30BaH anroput™M Adeline m 00o0meHHOE mpaBmiio OenbThl. Ha ocHOBE
aITOPUTMa MPOTHO3UPOBAHUS MPOTPAMMHBIN KO/ 3aITicaH Ha si3bike Python.

Bce monydeHHbIe pe3ynbTaThl MPEACTaBlIeHbI B Bujie rpaduka. JIoka3aHo, 4TO KauecTBO 00yUYeHHUS] HEUPOHHOH ceTH
MOXeET OBbITh UCIIOJIL30BAHO JIJIsI AaTbHEHIIEro MPOrHO3UPOBAHUS TUHAMHUKH BAIFOTHOTO KypCa.

KaioueBble ci10Ba: MporHo3, HEHPOHHbBIE CETH, KYpC BAIOT.

Abstract
APPLICATION OF COMPUTATIONAL TECHNOLOGIES FOR SOLUTION
OF PROBLEM OF STOCK MARKET
Amirkhan D.B.%, Shansharkhanov A.B.*
1Kazakh National University named after al-Farabi, Almaty, Kazakhstan

The article discusses a method for forecasting the exchange rate. Artificial neural networks act as a forecasting tool.
As a currency for the numerical testing of the proposed approach, the oil price in dollars, USD (value in rubles and
tenge) was chosen as the most common currency in the world. The data will be processed from 2000 to 2019. In the
course of the study, the indicators of the General exchange rate were identified with each other by day. When
determining the dollar exchange rate using a single-layer neural network, the Adeline algorithm and the generalized
Delta rule were used. Based on the prediction algorithm, the program code is written in Python. It is obvious that the
quality of neural network training can be used to further predict the dynamics of the exchange rate.

Keywords: forecast, neural networks, exchange rates. All the results obtained are presented as a graph.

Kipicne

DJNEeKTPOH/BIK caylaHblH, OWp)ka aJaHJapbIHBIH, OaHKapajblK alMacy HApBIFBIHBIH JaMyblHa
0aliIaHBICTHl XaNBIK apachlHJ@a XaJbIKapalblK BalloTa cayJachkl TaHbIMan OoINbIT Kele >KaThlp. Ochl
KBI3METTIH TaOBICTBUIBIFBI, OipiHIIieH, Oonamakra BajgioTa OaraMbIHBIH AMHAMHKaiH Oapabap Oaramay
opeKeTiHe ajblll Kejedi. byn yiniH opTypii Ooipkay Taciamepi KosmaHbutaael. OChl cajlafarbl 3aMaHayd
TOCIJ, OJI KacaHIbl HEHPOHIBIK >Kemiyiep Oojbil TaObutazbl [1-6]. JKacaHmbl HEWPOHIBIK KENISPIiH

14




Abali ameiHOarbl Ka3¥IY-HiH XABAPLLBICbI, « @uzuka-mamemamuKa £blavimoaps!» cepuscel, No2(70), 2020

amnmaparTaphel OpKeNKi, opi KypAeni 6ompin keneni. EH kemm TapanFaH >kacaHIbl HEHPOHIBIK XKemiep — Oip
Ka0aTTHl ’kKoHE KON Ka0aTThl HEHPOHABIK JKemijgep. A ochl Makaiama Oip KadaTThl HEUPOHIBIK JKEIiIep
Typasbl aUTBUTATHIH 0OJIa b,

Kanmerra G6ipaeit sxkahanmany, aknapaTTaHABIPY JKOHE SJJIET] TYPAKThl ©3Tepill OThIPATHIH IKOHOMHUKAIIBIK
KYH KarJaibiHaa OacIIbUTBIKTBIH HeTi3ri MiHZeTi Ooyanrak KepceTKimTepai 0omkay, KbI3METTIH THIMILTITIH
OHTANIAHBIPY KOHE apTTHIPY OOIBIN TaObLTAIBL. brU3HECTeT! MpoIecTepAiH KT Y3/iKCi3 63apa THIFBI3
0aiiIaHBICTHI OOJIBIN Keledi. O3apa OailylaHbIC IEPEKTEPiH TaJlay SPEKETI MPOIECTEP IiH MOHIH alllyFa KOHE
Oonamak KyOBUTBICTAD MEH KepCeTKImTepAi Ooipkayra Kemekrecedi. bomkay OackapyOblH Oapibik
cajaylapbIH/Ia KoHE KBI3METTIH Ke3 KeITeH NeHreinepinae Kaxer [5,7]. Maaekc, SFHU AYHAEXKY3UIIK Oagama
ece0i peringe AKII momumapel MeH eypo OaraMIapbIHBIH JUHAMHKACHIH OOJDKAYy ©3€KTi MiHAET OOJBII
TaOblIanbl. Bamtora OaraMapbIHBIH —©3repyiH, OJNIapAbIH €JJIeri, COHJal-aK oJIeMICTi CasCH IKOHE
SKOHOMHUKAJBIK JKarfaiifa TOyeNiIirine, COHBIMEH Karap, KemnTereH QakTopiap MEH IIapTTapIblH
KYOBUIMAJTBIIBIFBIHA OQMIAaHBICTBI 0OJKAY ©TE KHBIH. boikay KUBIHIIBIFBIHBIH ce0e0i, BATIOTANBIK OaraMiap
KYPaMBIHBIH CHI3BIKTBI EMECTITiHEe OaillaHbICTBI OOyl MYMKIiH.

EcenTiH KOWBLIBIMBI

Makanana 6ip Ka0aTThl HEHPOHABIK *Kelli KOMETiMEH BaIIOTa O0aFaMbIH 0OJDKay ece0i KapacThIPhUIATHIH
Oomanel. 3epTreyaiH Heri3ri Mmakcatsl TeHreHiH AKII mommaperHnarel KYHBIH Kelleci KyHre Oomkay OobIn
TabbU1aAbl. HeMpOHABIK jKeMi KOMBUIFaH TarnchbIpMaHbl €pKiH Typle memnie anMaiapl. On 6enrini Oip HpIcaHIa
YCHIHBUIFAH MIHJETTEPAIH IIEKTeyni ImeHOepiH FaHa "TyciHe amansl". EceTi miemry mporeciH ensyip
KEHUTJIETY peTiHze, JKeli KipiciHe He Oepiilyl KepeK XoHE IIBIFBICKA He Oepilyl KepeK eKeHIH aHBIKTay
kepek. Cou ceOenTeH, 00pKaMIbl HAKTHI KYPTi3y YIIH, QJIeMIIK BaJIIOTala allKbIH OPBIH aJIAThIH KOHE TCHIe
KepCeTKillliHe TiKenel ocepiH Turizim oTelpaThiH MyHaaelH AKLI mommapeiagarsl KyHbl skoHe AKII
TOJUTapBIHBIH Peceil pyOminaeri KyHAapsl Nainananeuiaapl. by akmapaTTeiH OapibIFel 3epTTey OapBICHIHIIA
Kipic JlepeKTepi peTiHle KONIaHBUIATHIH 0oJjanbl. bomkaMmHBIH Aonairi Typa OONybl VIIIH ecenTeynepi
XKyprizy OapbIChIHIa Kipic aKmapaTTapbIHBIH caHbl ayKbIMIbl OonraHbl aypbic. Kipic nmepekrtepi 2000 x.
KaHTap aipiHaH Oactanm 2019 k. kapama aifplHa JEHWiHTI Ke3eHIe OHMEeNiHIm anbHAbl. Jlepexrepmi
KaJIBIITACTHIPY OaphICBIHIAa MEpeKe KYHIepl MeH ceHOi KoHe JKeKCeHOl KYHJEpiHiH akKmaparTapbl Kipic
JepeKTep Ti3IMiHEH amblHBIN TacTanblHabl. Cebebi, Oy KyHaepi BajroTa OaraMjapablHBIH MoOHAEpI
coiikecTeHIipy OOWBIHINIA Typa KelMel joHe KelOipeyiHiH MoHaepl MyiijeM OoJjMayblHa OaiaHBICTHI
€CeNTiH HAKTBUIBIFBl MEH TYpallbIFbIHA Kepi 9CepiH THTi3eTiHIr aHbIKTamabpl. Kipic mepexTepiHiH >Kajrbl
CaHbl OHJIEY/CY KYMBICTAPBIHBIH KeifiH, 4 883 KyHTe Typa KeneTiH Ti3iMIi Kypaisl. by gepekrep kenemin
ayKBIMJIBI JIETI ecenTecek 00JaIbl )KIHE eCeNTey KYMBICTAPBIH JKYPri3y YIIiH KETKIUTIKTI JeT ecenTeNiHIi.

Makanana kxipic JepeKTepiHiH ayKbIMbl ©Te YJKEH OOJFaHABIKTaH, BaliOTa OaraMIapbIHBIH JKbLI
OOMBIHIIIA KapacThIpFAaHIAFbl OpTAaIlla MOHJIEPI YCBIHBUIBIIT OTHIP. 1-KecTene, buigap OOWBIHIIA BAJIIOTA
OaraMJapbIHBIH OpTaIia MoHI kepcetinreH. bi3 Oy perte, ecenreynepi xkyprizy yuris 2000 xpurgan 6acrar
KYH OOMBIHIIIA iPIKTEIIIT AIbIHFAH IEPEKTEPMEH KYMBIC KaCANMBI3.

AnppiH ana nmadbIHOAIFaH KIpiC aKmapaTTapAblH OapibIFbIH KOJJIAHA OTBIPBIN, 3€PTTEY IKYMBICHI
Oapeickinaa keneci kynre TeHreHin AKI momnapbiHarbl KYHBIH aHBIKTaY MIHIETIH KO3ACHMI3.

1-cyperre, 2000 >xbuUiAbIH KaHTap aiibiHaH Oactanm 2019 >KbUIABIH KaHTap alblHA JCHIHI BaioTa
OaraMbIHBIH ~e3repici rpaduk TypiHAE aHBIK KepceTiuireH. baiikaraneiMbizfaii, teHrenin AKIII
noJutapbiHaarel KyHbl 2015 kpiigan O0acran Kyp eckeH. by akmapar 6i37iH 3epTTeyiMmi3ie MaHbI3bl OPbIH
anajel. CebeOi, Oi3/1iH Ke/Iel OThIPFaH MaKCaThIMbI3 KeJleCl KyHIe TeHre OaramMbIHa 0OJDKaM kacay.

Kecme 1. JKvinoap ootivinua éanoma 6a2amoapbinbly Opmauia MoHi

Bren{ MapKansl mynai USD — Tenze ooitvinua USD - RUB

Kb — USD éontvinua opmawa . . .
oni opmaua MoHi ooutbinwa opmawia MoHi

2000 28,6316318 142,2284519 28,12648536
2001 24,88195745 146,7165957 29,17740851
2002 25,05516529 153,3010331 31,39773967
2003 28,4766 149,53304 30,668872
2004 38,04208661 136,0133465 28,80631102
2005 55,25102767 132,9190514 28,30179842
2006 66,11441406 126,0406641 27,17325
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2007 72,65899225 122,5407752 25,57060853
2008 98,13792157 120,292549 24,89352157
2009 62,65822581 147,4912903 31,77660363
2010 80,3777366 3 147,3453498 30,38400494
2011 111,0405761 146,6216461 29,39715926
2012 111,4286008 149,1234568 31,10985679
2013 108,7231535 152,1579253 31,88266805
2014 99,41995851 179,3207469 38,52198921
2015 53,66257261 222,1451867 61,24617593
2016 45,31942149 341,9029339 66,82738678
2017 54,74891566 326,239759 58,33589639
2018 71,94222689 344,6552941 62,75706639
2019 64,0949763 382,5045498 64,87533602
Kannbl 65,07224088 186,4130172 37,7387704

AJBIHFaH JepeKTepliH OapibIFbIH HOTM)KETe KOJ JKeTKI3y VIIH OJapAbl HEWpPOHIBIK JKEire
typaeraipemi3. Comad coH, 0OKaM JKYprizy VIIH HEHPOHIBIK JKeli KOH(UTYpalusIapblH KapacThIPHIIL,
ONTUMAJJIbl BapHAHTBIH TaHIAy KepeK. bi3miH JkarmalbIMbI3fa SKaINbUIAHFaH JelbTa epexeci
nadaananpuIaael. TaHAadbIHFAH aJIrOPUTM KOMETIMEH OKBITY JKYMBICTAphl aTHBIFAH HOTHIKE KO3JeIreH
HOTIDKETe YKaKbIH/IaFaHIIa OipHeIe peT *KYPTi31Iill, aTbIHFaH HOTIKEJIepre aHaIN3 KaCallbIHAIbL.

OKBITYy KYMBICTapBIH HOTIDKETe OalIaHBICTHI KaTEMiK CaHbl MHHHMYMFa JKETKEHIIE KYpri3y Kepek.
AmHanu3 kacay >KyMBICTapbl K&KETTI MOH aHBIKTaJFaHINa XYPTi3iIeTiH O0aabl.
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HedTb Brent - USD USD - RUB 3HayeHune USD - TeHre

Cypem 1. Bantoma bazamvinely OuHamuxacsi

Ecenrey anropurmi

BipkabaTThl HEWPOHIBIK kelliHi nainanana oreipein, AKII mommapbiHblH OaramMblH TEHre OOWBIHIIA
Ooipkay KakeT. AJllesilaliH anrOpUTMIH KOHE JKajlbllamMa JIeNbTa KaFuJachlH KOJIJJaHa OTBHIPHIN, |-KecTeHIH
KeMeriMeH Ooipkam >kacaliMbl3. bipkaOaTTbl HEHPOHIBIK KeliHi Tanman Keperik. CBI3BIKTBIK eMec

Oerncenaipy GYHKUMSICHIH €HT13eMi3:
1

U e

Byt ¢pyHknms noructukaisik GyHKIMs jgen arananapl. OHbIH OeifHecl 2-cypeTTe KOpCceTiareH.
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1+

Cypem 2. Jlocucmuxanvl QpyHKyus
Keneci cyperte Tarsl 6ip curMonaanasl GyHKIUs — TUepOoIanbIK TaHTeHE OelfHeneHreH (3-cyper):

y = thS.
3 -
¥

Cypem 3. ['unepbonanvix maneenc

By curmounarap —oo Gacran +00 neiiH OHBIH Ke3 KeJIreH HYKTECIHAE op TYPIIl Y3IIKCi3 TybIHABLIAPFa He
OoJia anamsl.
Kareni Hemece KaTemikTi Keieci GyHKIUS OOWBIHIIIA aHBIKTAWMBI3:
1
e==(d-y)2
2
MuHUMYM/IBI 137C€YAIH THIMII 9IICTEPiHiH Oipi — TpajUeHTTI TYCIPY 9JIiCi, OHBI KOJJIaHy OapbIChIHIIA
KaTeJIiK I1aMachl OipIiamMa a3asThiH 00JIa b,
By xarnaiina canMakTel TaOy YIIiH HTEpaUsIIBIK (OpMyIia Keneciei:

Y PETiHIE JOTUCTUKAJIBIK (YHKLUSIHBI aJaMbl3:

1

Y=<
1+eS
S KOCBHIHIBICIHA b HEHPOHAAPBIHBIH KO3FaJIBICBIH KOCY apKbLIbI, KEJIeCi TypJeri S KOChIH/IbI CUTHAJIBIH

aJIaMbI3:
J
=

b KO3FalbICBIH b = WX, KOOCHUTIHIICI pETiHIE KepceTe alaMbl3, MYHIAFbl, Wy — «KOCBHIMILIA» CUTHAJ
casMarsl, aJl Kipic neperi xo = 1.
J ]
S = Z WjX; + WoXo = Z W;jX;,
j:l ]=0
MyHAa wy = 1.
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Hormxecinge:
de 1 —e~S
8_vvj=(d_1+e‘5> =D+ (1+e5)2 Y
HeMece
oe 1—eS -1
a—Wj=—(d—}’)*m*xj =—(d-y)xy*1—-y)*x,
MyHOay = Tre-5"
] ]
Z WjX; + WoXo = Z wjxj, wo =1
j=1 j=0

XKanmeirama fenbTa KaFUIachl YIiH HTEPAMSUTBIK, (hOPMyITanapabl xKa3aMbl3:
Wj(t + 1) = W](t) + AWj;
Aw; = néx;;
§=(d-yyQd-y.

Erep y perinme y = thS runepranreHci anslHFaH KaFgaia:

=(d - 1 N
aw] = (d = thS) * (=1) * =+ x;
1—th25—
oe )
aw, =—(d-y)* A —-y°) *x;

Bencennipy dbyakmusicel y = thS OonraH xaraiina, 1enbTa KaruIackl YIIIiH UTEPAIFSUIBIK opMyanap:

w; = néx;;

§=({d-y)A-y>.

Ecenreysiepai tanaay

JKorapbia KepceTiireH aaropuTMl TOJBIK NakiaanaHa oTeIpbin, Python Tininae OGarmapiamanbik KOATHI
KaJIBINTACTHIPAMBI3. 3epTTey OapbhIChIHAA €H THIMII OKBITY JKbUIaMAbIFBl 90 nenm TarallbiHAamabl. Al
utepanus canbiH 40-Ka TeHecTipin angasik. Kipic akmaparrapsl perinae 1-kectene KOpCETITeH MaTiMeTTep i
KyH OO¥bIHINIA TaljanaHaThiH OojiaMbi3. MoaliMeTTep KYH OOMBIHIIA OHICITCHIIKTEH TOJBIK HAKThI
ecernteyre oHaibipak Oonanel.Ecenteynepi kyprizy OapbiChiHAa OipeHelIe peT CalbICBITPY PETiHAE OKBITY
KbUIJAMJIBIFa MEH HTEpalusl CaHIApbIH e3repTil Tekcepil OoTblpambl3. CambICTBIPY KYMBICTAPBIHBIH
HOTHXXECIHJIE €H ONTUMAJIbl JKOHE IIBIHBIAKKA JKaKbIH MOH IICHIIM peTiHae anbiHagbl. CalblCThIpyNapiaH
aNbIHFaH Aepekrepae HoTmwke 387 TeHre MeH 388 TeHre apachlHAa KYOBUIBIN TYPIbl. AWBIPMAIIBUIBIK KO
OoJMaraHABIKTaH TeCEpyli TOKTaTyra OoJaibl.

Temenne 4-cyperte maiina OosraH HOTHXKE KepceTiireH. adeline output MoHI ecenTeynep HOITHKECIHIIE
QIIBIHFAH JIepeKTep OOJbIN TaOblIa bl output MOHI IIBIFYBI KEPeK OOJDKAIBI MOH, ajl eIror CallbICTHIPMAIbI
KaTeJik OOJBIN KapacThIPbUIAAbl. AJIBIHFAH HOTHKE, KO3JENreH MaKCaTTaFbl MOHTE YKAKbIH OOJFaH]bIKTaH
CaJIBICTBIPMAIIbI KaTeJIiK MOHI TOMEH HOTHKeTe TeH OOJIIbI.

AJbIHFa HOTHDKEINEPl 3epTTeil Keje, 00JhKaM >KacallbIHBII OTBIPFaH KYHHIH HAKBIT MOHIMEH CAJIBICTBIPY
JKYMBICTAphI jkacajbiHaabl. Kali MoH Oo/nKaM HOTHIKECIHE €H JKaKbIH, COJI €CCNTiH IICHIyI MoHI O0JbII
tabbutanbl. Temenae 4-cyperre ecenteyiiep HOTHKECIHIE albIHFaH MOHAEPIiH rpaduri OepiyireH.

CanpIcTBIpManbl — KaTeNliK  MOHI  Typajbl —akKmapar TeMEHAE S-CypeTTe aHBIK  KepCETUIreH.
AWBIPMAIIBUIBIKTBIH aUTapJIbIKTal YJIKEH eMeC €KeHIH Oalikayra 00ajibl. ARBIPMAIIBIIBIK MOHI a0COJIOTTI
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€TIMl aJBIHIBL. 4-CypeTTe, KOK CBI3BIKIICH BajlloTa OaramMbl KOPCETIITEH, O OKBITYAaH KEWiH HEHpPOHIBIK
JKETIHIH KeMeTiMeH aHBIKTaIFaH MOHIEP OOJBIT TaObUIambl. byl mepekTepae KepceTinreHaeid, HeHpOHIbIK
JKEJIHI OKBITY Calachl OHbI BAJIOTa OaraMbIHBIH JIWHAMHMKACBHIH OJaH opi Ooipkay YIINIH TMaiijaniaHyra
MYMKIHJIIK OepeTiHiH aiiTyra 60najabl.

adeline_output

388,5

388
387,5 W_/\/\/
387

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

= adeline_output
Cypem 4. Anvinean meneeniy doanap 6a2amviHOagbl 6OIHCAMBL

5-cypeTTe, KOK CBI3BIKIIEH CaJbICTBIPMANBI KaTellik KepceTinreH. On Jkaimbl OOHKaMIbel JKacam
OITKEHCOH, IIBIKKAH HOTHYKE MEH KO3/CITCH HOTHXKE apachIHIaFbl albIPMAIIBLIBIK OOJIBIT TAOBLTA B

0,005
0,004
0,003
0,002

0,001

-2 1 4 7 10 13 16 19 22 25 28 31 34 37 40

Cypem 5. Canvicmuipmansi Kamenik MoHi

KopbIThIHABI

JKorapbiga KeNTipUIreH alNropuT™ KeMeriMeH 1-KecTeeri aknapaTTsl Maiaaansi 00bKaM KacallbIHIbL.
bomkam keneci KyHre >kacalblHATBIH OOJFaHABIKTAH, AJbIHFAH HOTWIKENIEpre COMKeC, KaTeNKTIH MoHi
KaJIBINTHI eKeHiH aHrapa anambi3. Coi cebenten, 12.11.2019 xpurnarst AKIL gommapbiHblH TEHreIeri MoHi
387,35 ekeHiH ecKepcek, ecenTeyliep HOTIKECIHEH KOpil TYpFaHBIMBI3Al aibIpMaIlbUIBIK Kol eMec. by
aKmapar KeJICIIeKTe >Xarapbllarbl AITOPUTMII BaioTa OaraMblH OOJDKayFa KOJJaHyFa OOJaTBIHIIBIFBIH
Oaiikayra Oomnanel. Bamora OaramMblH OoJDKay YVIIIH QITOPUTMII 3€pTTEY JKYMBICTaphIH FaHa eMec
MPaKTUKANBIK TYPFBI/IaH Maiiiananyra Jia TOJIBIKKAaHIbl YChIHYFa 00 bl.
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SGUBO0HAYYHU KATAPBIHA APHAJIFAH OJIMMITMAJA ECEINITEPIH IIBIFAPY

Anoamna

Ouereni TopOue anmyra, OiniM canacslH KeTepyre OaiTaHBICTBI OUIIM callachIHAA >KOCHapJibl TypAe Oenrini Oip ic —
miapajap, 9p TYpJi JKapbiCTap OTINl TYPaThIHABIFBI OENriii, COHBIH Oipi — JKbII CalblH OTIN TYpPaTBhIH KEe3eHIIK
ommMnHaganap. MaremaTukanga ecen MBIFapyFa epeKIie MoH OepeTiHAITiH OireMi3, COHABIKTaH OJIMMIAaga OapbICEIH/IA
OKYIIBUTAPIBIH OPBIHAAFaH JKYMBICH KeOiHece ONapIIbIH ecenTepii IIbIFapyFa KAHIIAIBIKTHEI TOCENTCHIITT apKBLIBI
OaranmaHansl. OCBl JKarmailpl eckepe OTHIPBIN, MakalaJa MAaTeMaTHKAIbIK HMHIYKLHS OMICIH KOJJaHy apKbLIBI
®duboHaYuM KaTapblHBIH KEeWOip KAaCHETTEpiH IoJeNey JKOJbI XKOHE OCBl TaKbIPBIT OOWBIHIIA COHFBI Oec KbUIina
ONMMITHAaIapaa Ke3AECKEeH ecenTep KapacThIPhUIBII, ONApABIH IIENIy dicTepi kopceTiireH. KapacTepbuiraH ecentep
MEKTEN MYFaliMJIepiHe MaTeMaTHKaIaH OJMMIIMAIa CCENTEPIH IIbIFapyaa KOMEK 00ja anajbl.

Tyiiin ce3nep: ®ubonauun cangappel, PuOOHAYYN KATAPBIHBIH KACHETTEPi, PEKYPEHTTIK KaThlHAC, CAHMBIK Ti30€K,
bune dpopmynackl, MaTeMaTHKaJIBIK HHAYKIHS SJIiCI.

AHnnomayus
E.C. Avimanues®, A.T. Ymezenoea
13anaono-Kaszaxcmanckuii zocyoapcmeennsiii ynueepcumem um. M. Ymemucosa, 2. Ypanock, Kazaxcmarn
PEHIEHHUE OJIMMIIMAJIHBIX 3AJAY HA PAJbl ®PUBOHAYYHA

1

Kak u3BecTHO, B cepe 00pa30BaHus B CBSI3U C HDABCTBEHHBIM BOCIIUTAHUEM, MOBBIIICHUEM KauecTBa 0Opa30oBaHuUs
B IUIAHOBOM TMOPSKE MPOBOMAATCS OMPEICICHHBIC MEPOIPHUSITHS, Pa3IUYHbIC COPCBHOBAHHS, OJHO H3 KOTOPBIX —
€XKETOJHbIC IePHOANICCKIE OMMMITAAABL. MBI 3HaeM, 4TO B MaTeMaTHKE 0CO00e BHIMaHUE YACIICTCS PEIICHUIO 3a1a4,
MOSTOMY pa®oTa, BBIONHCHHAS yYAIIUMECS BO BPEMs OJMMITAAABI, BO MHOTOM OIICHHBAETCS TE€M, HACKOJIEKO OHHU
VIIOKEHBI B pemieHne 3agad. C y4eToM 3TOTO TOJ0KEHHUS B CTAThe PACCMOTPEHBI ITyTH TOATBEPKACHUS HEKOTOPHIX
cBoOcTB psina PuOOHAYYM C HUCIONB30BAaHWEM METOJa MaTeMaTHYSCKOW WHIYKIWU W 3a/la4yd, BCTpEYarolIuecs Ha
OIIMMITHAJAX 3a MOCIEIHUE MATH JIST 10 TAaHHOHM TeMe, a TaKKe METOJBI UX peuicHus. PaccMoTpeHHbIe 3a/1aud MOTYT
MTOMOYb YYUTEIISIM IIIKOJ B PEIICHAN OJMMITHAIHBIX 3a]1a9 [0 MaTEMaTHKE.

KiroueBble cioBa: uncia PuboHayuu, cBoiicTBa psjga PuOOHAYYH, PEKYPPEHTHAS MOCIICAOBATEILHOCT, METO
MaTeMaTHYECKOW HHIYKIWH, (hopMmyia bune.

Abstract
SOLVING OLYMPIAD PROBLEMS FOR THE FIBONACCI SERIES
Aitaliev E.S.}, Utegenova A.T.!
West Kazakhstan state University. M. Utemisov, Uralsk, Kazakhstan

As you know, in the field of education, in connection with moral education and improving the quality of education,
certain events and various competitions are held on a planned basis, one of which is the annual periodic olympiads. We
know that in mathematics, special attention is paid to solving problems, so the work done by students during the
olympiad is largely evaluated by how well they fit into solving problems. Taking this into account, the article considers
ways to confirm some properties of the Fibonacci series using the method of mathematical induction, as well as
problems encountered at olympiads over the past five years on this topic, as well as methods for solving them. The
considered problems can help school teachers in solving olympiad problems in mathematics.

Keywords: Fibonacci numbers, the properties of the Fibonacci series, recursive sequence, the method of
mathematical induction, the formula of Binet.

1202 xbiabl utanbsH Matematuri Jleonapao Iusanckuii (PuOoHaU4YM eciMji JTaKal aTbIMEH KoOIpek
TaHbIMasl boHauuM yuibl) atakTel «AOGaK Typaisl KiTaObD» skapbIK Kepli (Abak — ecemn Takrachl). 459 6erTeH
TYpaTbiH Oy KeneMIi eHOEK COJl Ke3/eri MaTeMaTHKAaJbIK OiTIMHIH Harbl3 SHIUKJIONEIUSICHIHA aiHaIIbI
KOHE KeJieci OipHele Ky3KbpUIIbIKTap/ia MaTeMaTukanblH bateic Eyponana namysiHia yIIKeH peJt aTKapbl.
"Liber abaci" Hemece apudmernka OOMbIHIIIA TpakTaT (9J1 OcbUIall aTayblHa OoJajabl, eiTKeHi JleoHapo
«abakoM» JeIll CaHaK TaKTachlH eMec, apu(MeTHKaHbl TYCIHII) apu(METHKAJbIK >KoHE anreOpajibIK
MOJIIMETTEPIIH TOJIBIK KAMTBLIY KoHE OasHIaly TePEHAIrIMEH epPeKIIeICHII.
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Byn kitanra caHmap MeEH oJlapFa KOJIJAHBUIATBIH aMmajigap Typalibl FaHa €MeC, COHBIMEH Karap
TEHJIEYJIepAl MIeNly >XOHIHJETI ecenTepre OaimaHpICThl anreOpara na TyciHik Oepinmi. CoHbBIMEH Karap
keiiinHeH @UOOHAYYM CaHIAPhI aTaJbIl KETKEH CaHJbIK Ti30EKTEpiH KaCUeTTepi KaMThuFaH [1].

®OudoHaYYH caHAPbI TYPAJIbI HETi3ri yFeIMIap
duboHauYM CaHAPBIHBIH IIBIFY TAPUXBI TOMEHJIET] eCceMeH OalnaHbICThI:

Bip »xym yit kostHBI Oap. Erep Oip alimaH KeiiH Y KOSHIAPBIHBIH OCHI KYOBI Y KOSHBIHBIH Oacka »XyObIH
TyFaH Ooiica, Oip *XbUIIa Yi KOSHIAPBIHBIH KaHIIA >KYObl TYHUEre KeJIeTiHiH OuTy KepeK. YU KOSHIAphl 31

TybUIFAHHAH KEHiH eKiHIIi aiyiaH Tya OacTtaiTeiabl Oenrini. lllemryi TemeHeri kecrene:

Aii Ne Kynmap canvl
0 1 — wi scyoor A 1
1 A— A(l) 2
2 A— A(2), A(1) 3
3 A— A(3), A(2), A(1) — A(1.1) 5
4 A— A(), A(3), A(2) — A(2.1), A(1)— A(1.2), A(1.]) 8
A— A(5), A(4), A3) — A(3.1), A(2)— A(2.2), A(2.1), A(1)— A(1.3), A(1.2), A(1.1) —
S A(1.1.1) 13
6 A — A(6), A(5), A(4) — A(4.1), A(3)— A(3.2), A(3.1), A(2)— A(2.3), A(2.2), A(2.]) — o1
AQ.1.1), A()— A(1.4), A(1.3), A(1.2) — A(1.2.1), A(1.1)— A(1.1.2), A(1.1.1)
A— A(7), A(6), A(5) — A(5.1), A(4)— A(4.2), A(4.1), A(3)— A(3.3), A(3.2), A3.1) —
. AGLI), A2)— A(2.4), A(2.3), A(2.2) — A(2.2.1), A(2.1)— A(2.1.2), A(2.1.1), 24
A(D)— A(1.5), A(1.4), A(1.3) — A(1.3.1), A(1.2)— A(1.2.2), A(1.2.1), A(1.1)—
A(1.1.3), A(1.1.2), A(1.1.1.)— A(1.1.1.1)
AHBIKTaMa:
dubdoHauyu caHmapbl — opOip Keeci MyIIeci ajibIHFBI €Ki MYIIECIHIH KOCBIHIBICBIHA TeH OonathiH 1, 1,
2,3,5,8, 13, ... xaiitasiama caH Ti30eriHiH (PuOoHau4yM Katapsl) djeMeHTTepl. PUOOHAYYM CaHIAPBIHBIH
PEKYPPEHTTIK KaThIHACTAPEI
ulzuzzl’ u,=u,,+u,,,n=2 )
apKbUIBI Oepineni [2].
Eckepry: Yn1 = Un Yoz peyece Un-2 =Un ~Uns (1)
duboHAYYM KATAPBIHBIH KACHETTEPIH MATEMATHKAIIBIK UHIYKIIUS dJIICIH KOJJIAaHY apKbUIbI TAJICI/ICY:
Nel. Pudonau4n KaTapbIHbIH 6 KacHeTi:
Uym =UUy HUUL (2)

Hanenneyi:
1) m=1 >xoHe m=2 6oJca, oHIa

m=1=u, =u, U +uu U =u,=1u

2 | MYHJIQFbI, Unyg =Up g +U,

m=2=u,, =U, U, +UU; =U, U, +U, (U, +U, ) =U, U, +UU, +U,U,

MyHnna, U =U, = 1 OOJIFaHIBIKTAH,
2) m=k xone m=k+1, Gonranna GopMmylaHbl TypHIC JIeN YiFapaiblK, SFHH

un+k = un—luk + unuk+l J)KoHE un+|<+1 = un—1u|<+1 + unuk+1

3) Enai m =k+2, Gonranaa popMysiaHbIH IYPHICTHIFBIH KOPCETEHIK.
u = un—1uk+2 + unuk+3

n+k+2
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un-*—k+2 = un+k-¢—1 + un-*—k = (un—luk+1 + unuk+1) + (un—luk + unuk+1) = (un—luk+1 + un—luk )+ (unuk+2 + unuk+l) =

u,, (uk+1 +U, ) +Uu, (uk+2 + Uk+1) =U U, FUU S

Ne2. ®ubonayyn KaTapbIHbIH 9 KacueTi:
@)

Hanenneyi:

1) n=2=u,,U,,+ Uply,3 MYHT, u, =u, :1, nemex , Ys = 2
2) n=k 6onranma hopMynaHbl AYPHIC e YHFapailbIK, SFHA
2 k+1
Ug = Uyl + (_l)

2 . k+2
3) Euni n =k+1, 6onranna Uiz = Ui ol +( 1) IIYPBICTBIFBIH KOPCETEHIK.

u: =

k+1
AnnpiMeH, Uialhr + (_1) TEHIITIHIH €Kl )KarblHa U1l KOCBIIT TYPJICHAIpEHiK.

UE = U U = U U, HU U+ (_1)k+l
U (uk + uk+1) = U (uk—l +U, ) + (_1)k+1
k+1

Ul =Ug U4 "‘(_1)

ukuk-¢—2 = uli—l +( )

uf+l = ukuk+2 ( 1)k+l
(-1)+(-1)
(-

1)k+2 [3]

2 _
uk+l - uk+2uk

2
Uiy =UgoU +

Ne3. ®uoonauyu KaTapbIHbIH TEOPHUSJIBIK - CAHABIK KACHEeTi:

Teopema. Erep nim -ra Oesnince, oHaa Un - 1a Un - ra Gemineni.
Hanenneyi:
n=m - k, k apKplJIbl MATEMaTHKAJIBIK UHIYKIIUSIMEH JIJICIIICHIK.

1) Erep k = 1 6omnca, onga n=m. Jlemex, Un*Un - pa OelHe.

2) UniUn _ ra Genineni nen yiirapaibIk.
3) m(k+1) =u
un+m = un—lum + unu

mk+m

m+1 (2) Q)OpMyﬂaCBI APKBLIBI Upiem = U U H U Uy

KocweiHpimarel op0Oip KOCBHUIFBIII Un. fa Oemineni. Teopema TONBIFBIMEH nonmenaeHai [4]. Ocwl
TeOpEMaHbIH OPBIHIATYBIH TEKCEPEHIK.

Mpeican: n=18 6onca, m 1,2,3,6,9,18 cannaper Oona amaapl. Onait 6onca ®uboHauny KatapblHBIH 18
myieci 1,2,3,6,9,18 mymienepine KanabIKChI3 06I1iHy Kepek:

Upg + ul =2584 +1=2584

U +U, = 2584 +1=2584
Uy + Uy = 2584 +2 =1292
Uy +U, = 2584 +8 =323

Upg + u9 =2584+34=76

Uy + U, = 2584 +2584 =1 [5].

¢)I/I6OHa‘l‘lI/I KaTapblHa OJIMMITMA/la ecer[Tepi:
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Ned. (Oubonavuwu Tizoeri) {u,} Tizberi

u =u, = 1 U, , =U,,; +U, (4)
peKyppeHT (opMynackiMeH OepiireH. n-1ri MyHIeciHiH (OopMyTachiH Kas3.
IMemyi: bepinren pekypeHTTik KaTbIHACTAH Unoy = Al = 4 (un+1 —Au, ) OonaTeiHIAR A u CaHJapbIH

TaHgan ajJaubIK;

A+u=1

A, H CaHJapbIH {ﬂ“ "H= -1 JKYHeCiHEH TaObLIabl:

1+/5 1-5 1-5 1+/5
ﬂ: ”L[: ﬂ: ’/Ll_

2 2 Hemece 2 2

1445 15
/1: ,/«l: ]

1 :xaFnaii: 2 2

1B _14( 108 | (1B [ 1B | (14| ( 1B ) (1B
e b el | Lt P e el H U et

6, (6]
1)

n un—
2 2

1-J5  1+45.
ﬂ/: 1/1: ]

2 skaFnaii: 2 2

1445 :1+J§[u _1—\/§uj:._.:(1+\/§jn[u _1—\/§uj (1+\/§J"+l

n 2 n-1 2

y —1_£/§Un_1 :(1+\/§]
()

" 2

1-45 1-5
Enni (1) TeHmIKTIH €Ki KaFbIH - T , (2) TeHIIKTIH eKi )KaFLIHT -Ke KOOEHUTIIT KOCaMBbI3.
1-\5 1445 _
2 2 0O0JIATBIHBIH ECKEPCEK,

1445 (1B _L[{1B) _(1-VBY
\/gu":( 2 J_[TJ HeMece ”_\/gt( 2 } ( 2 ]]6onaﬂm.

By popmynansl bune ¢popmynacel aemn ataiiisl.
1[(1446) [(1-+B)
u, =— -
J5 2 2

KayaoObI1:
Ne5. TeHaikTi JonenaeHi3:

2
ForiFona = Fn +1
Hanenneyi:

1) n=1 Gosnca, oHga n=1=HKF = F22 +1 SIFHH, 2.1=1%+1
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= o F,.F,=Fi+1
2) n = k 6onranna, GopMyIaHbl IyphIC AT YHUFapalbIK, SFHU @ 2k+1' 2k-1 — ' 2k

3) Eani n =k+1, 6onranma hopMynaHbIH AYPHICTHIFBIH KOPCETEHIK.
2
FoisFos = Fa +1

2
F22k+2 +1= ( F2k+lF2k) +1= F22k+1 + 2F2k+1F2k + Fzzk +1

2
I:2k+2 +17 F2k+1|:2k—1

JIiH OpHBIHA - 11l KOSHBIK.

SIran,

F22k+1 +2F,  F + F22k +1= I:22|<+1 +2F,  F + FyaFus = F2k+1(F2k+1 +2F, + sz—1)

— — 2 _
I:2k+1 + 2F2k + I:2k—1 - F2k+2 + F2k+1 - I:2k+3 eKeHIiH €CKEPCEK, I:2k+2 +1= F2k+3 I:2k+1

. F,—p(n) N
Ne6. Ke3 kenren Hatypan n ymiH, " P\ caner m-re Geminerinaeit, M>2 HaTypan caHBI koHE
Fo Kelleci mapTrapMeH

F.,=F.,+F

JKoHe OapibIK HATypall h YIIiH ' n+ n+l

koaduimenTTepi OyTiH OOMaTHIH P (X) KemmyIeci Tadbputagel Ma? by xepre

aHpIKTANAThIH DUbOHAYYM Ti36eri: F=F=1
Hlemyi:

Hatypan aprymeHnTTi g QyHKUMSCHI YIIiH vy (n) =9 (n +1) -9 (n) OIepaToOpbIH KapacThIpcakK, OHJA
Ap= A(A' ~(p)-- ) =0 OomaIbl.
n)=F,(modm)
0=1(modm)

Omaii Oonca, OapiBIK N HATypaldl CaHBI Ymin (

0=F (mOd m) . N-HiH opHBIHA, N=k+2 KOATHIH O0JICaK:
An 6y mymkin emec. Ce6e6i, M= 2 [6].
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PA3PEIIIMMOCTb OBPATHOM 3AZIAYM /11 YPABHEHU S COB0JIEBCKOTO THIIA

Annomayus

HccrenoBanne HeMHEHHBIX YpaBHEHU MaTeMaTHIeCKOH (DM3UKHM, B TOM YHCIIe OOpaTHBIX 3a/1a4 Ha CETOIHAITHAN
IIeHb SIBIISIETCS aKTyalbHOH. DJTa pabora mocBsAMIeHa (QyHAaMEHTATBbHOW IpoOieMe MCCICTOBAHHIO KAaueCTBEHHBIX
CBOMCTB 00paTHOI 3amauu s IICeBAOTapaboNIecKuX ypaBHCHNH (Ha3bIBAEMBIX TAKXKE YPAaBHEHHSIMH COOOJIEBCKOTO
TUMA) C JOCTaTOYHO IIAJAKOHM rpaHuuei. B cratbe Meromom [anepkuHa 10Ka3bIBaeTCs CYIIECTBOBaHHE caboro
pereHus oOpaTHOH 3agayM B orpaHu4eHHOH oOnactu. Vcmonb3oBaHue TeopeM BnoxkeHus CoOoisieBa, MOTy4YCHBI
anpUOpHBIC OLIEHKH perieHus. Vcrnons3oBaHue ['anepKUHCKUX MPUONMKEHUI MO3BOJIAET MOIYYHUTh OLEHKY CBEPXY
BpPEMEHU CyLIeCTBOBaHMS peureHus. [loiydeHbl jokanbHas W T00ajbHas TeopeMa O CYIIECTBOBAHWUH PEIICHHMS.
PaccmaTpuBaroTcs BOIPOCH! aCUMIITOTHYECKOH MOBeeHNH perieHuid mpu { —> 00, a takke paspylieHune 3a KOHEUHOE
Bpems. [lomydeHsl nocTaTO4HBIE YCIOBHS "paspymIeHHs" PEIICHHs 3a KOHEYHOE BpeMs, a TakXKe IIOJydeHa OIEHKa
CHH3Y pa3pyLICHUS PEIICHUS.

Knrouesbie ciioBa: nceBnonapabonuueckue ypaBHeHHs, oOpaTHas 3amada, MeToA ['anepkuHa, CyIIecTBOBaHHE
peuenus, paspylLeHue peleHus, aCUMITOTHYECKOE [TIOBEACHUE PEILICHHUS.

Anoamna
C.E. Aiimacanoe 2, I P. Awyposa*
LOn-Dapabu amvinoazer Kazax ynmmuolx ynusepcumemi, Aimamor K., Kazaxcman,
2Mamemamuxa scane MamemMamukanivlk Mooeavoey uncmumymol, Aimamol K., Kazaxcman
COBOJIEB TUIITI TEHAEY YIIIH KEPI ECEINTIH INEINIMALIITT

MaremaTHKaiblK (U3UKaHbIH ChI3BIKTBI €MeC TEeHJACYJEpiH, COHBIH iliHAe Kepi ecentepii 3eprrey OYriHri KyHi
©3eKTi 00JIBIN TaObUTA bl BYJT KYMBIC JKETKUTIKTI TETIC MIeKapachl 0ap MCeBa0NapadoMKaIbIK TeHAeYIep (COHmai-aK
Co0osieB TUIITEC TEHACYJIEp JCIM aTalaThiH) YIIIH Kepi CENTiH camajibl KACHeTTEPiH 3epTTeyre apHairad. Makaiaga
lanepkuH oficiMEH HICHENTeH aiiMaKTarbl Kepi eCenTiH oJci3 menriMinia 0onybl ganenaeHei. CoO0IeB CalbIHBIMBI
TeopeMallapblH Taii/laNaHblll, UICHIIMHIH anpHOpJbIK Oaranapbl ajblHIbL. [aJepKHH KybIKTayJlapblH MaiijanaHy,
HICTIIMHIH 00Ty yaKBITBIHBIH JKOFapFbl OarachblH amyra MyMKiHIIK Oepexi. LllemriMHIH OGONYBI Typajbl JIOKAIBII JKOHE
rinobanbasiTeopeMa ajblHABL. COHBIMEH Karap, IIEeNliMAEpIiH aCHMNTOTHKAIBIK { —> 00 OosiraHmarel TyphaThiH,
COH/Iali-aK aKpIpJbl yaKbITTa KHpay Maceseepi KapacThIpbUIAbl. AKBIPJIbl YaKbITTa UICIIIMHIH "KHpaybIHBIH'"
MKETKUTIKTI [apTTaphl aJIbIH/AbI, COHJIal-aK MEeUIIMHIH KUPaybIHBIH TOMEHHEH 0aFrachl ajbIH/IbI.

Tyiiin ce3mep: Ilcermonapabonanbik TeHACYIEp, Kepi ecer, ['amepkuH oici, memiMHIH 0ap OOMyBI, MIEIIIMHIH
KMpaybl, IEMIMHIH aCUMIITOTHKAJIBIK TYPHATHI.

Abstract
THE SOLVABILITY OF THE INVERSE PROBLEM FOR THE SOBOLEV TYPE EQUATION
Aytzhanov S.E. 12, Ashurova G.R.!
!Kazakh National University named after al-Farabi, Almaty, Kazakhstan,
2Institute of Mathematics and Mathematical Modeling, Almaty, Kazakhstan

The study of nonlinear equations of mathematical physics, including inverse problems, is currently relevant. This
work is devoted to the fundamental problem of investigating the qualitative properties of the inverse problem for
pseudo-parabolic equations (also called Sobolev-type equations) with a sufficiently smooth boundary. In the article, the
Galerkin method proves the existence of a weak solution to the inverse problem in a bounded domain. Using Sobolev
embedding theorems, a priori estimates of the solution are obtained. Using Galerkin approximations, you can get a top-
down estimate of the existence of the solution. A local and global theorem on the existence of a solution are obtained.
We consider the problems of asymptotic behavior of solutions at, as well as blow-up in finite time. Sufficient conditions
for t — oo the "blow-up" of the solution in a finite time are obtained, and a lower estimate of the blow-up of the
solution is obtained.

Keywords: Pseudo-parabolic equations, inverse problem, Galerkin method, existence of a solution, blow up of a
solution, asymptotic behavior of a solution.
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MopenupoBaHuio GU3NIECKUX MPOIIECCOB, MPUBOIAIINX K ypaBHeHHsM Tuia Co0oJieBa M, B YaCTHOCTH,
TIceBIONapadoIMIecKoro THIA, IOCBAMICHB paboThl [1-7]. HcciaemoBaHuio pa3pemMMOCTH HadaabHO-
KpaeBbIX 3aJa4 JUlsl YPaBHCHHHM COOOJICBCKOT'O THIIA CYIICCTBEHHBIM Bkiajy BHecian OckoikoB A.IL,
Amnronnes C.H., Koxanos A. U., Ceemnukos A. U., Koprycos M. O. u MHOTHE IpyTHE YUCHEIE.

B pabotax [8-11] nzyuanuce HEeKOTOpBIE OOpaTHBIE 337a9l OJU3KHE M0 TOCTAHOBKE HAIIEH.

Paccorpum B mwmHape  Q, ={(X,t): xeQ, QcR", 0<t<T} obparnyro 3agauy s
TICEBI0NapaboTMIecKOro YpaBHEHH S

U, — AU, —Au=b(x,t)[u]”? u+ f (t)h(x), (1)
u(x,0) =u,(x), 2)

u|, =0, 3)

J.u(x,t) -h(x)dx = @(t). 4)

Q
3rece QcR",n>1 orpanuyenHas o0nacTh, rpaHunma Of) J0OCTaTOYHO mMIaaKas, y U f
MTOJIOXKUTEIFHBIE KOHCTAHTHI, KoTopeie y >0, > 2.

Oyakuun @(X) , U, YIOBIETBOPSIET CIACAYIONIMM YCIOBUSIM:

h(x) = o(x) — yAw(X), Ih(x) ~o(x)dx =1,

) (5)

|p'(t)[<Ce?, y<C,.
we L, (Q)NL, () nv(\)/; (Q), Voel,(Q), f>2. (6)
j u, - hdx = (0), u, e\/\olzl(Q) NL,(<). 7)

Q
Jlemma. 3amaua (1)-(4) SKBUBaJEHTHA CJeNyrOIIeHd 3amade Uil HEITWHEWHOTO 1MapabonYecKoro
YpaBHEHHUS COAEPIKAIIEro HEMHEHHBIN HeNOKaJIbHBIN onepatop oT pyHKIuU U(X,t)

U, — AU, —Au=b(x,t)Ju|”? u+ f(t,u)h(x), xeQ, t>0, (8)
u(x,0)=u,(x), xeQ, ul, =0. 9)

31ech
f(t,u)=¢'(t)+ JVuVa)dx— J-b(x,t) |u|”? uwdx, (10)

Joxka3zatenbcrBo. JlelicTButensHo, u3 ypaBHeHus (1) cinenyer, 4to
J.uta)dx - ;(J.Auta)dx - jAua)dX = J.b(x,t) [ul”? uawdx +J. f (t)h(x)wdX, (11)
Q Q Q

TOT/1a, €CJIH BBITONHsIETCS yenoBue (4) u (5), To

f(t,u) =¢)’(t)+J.VuVa)dx—J.b(x,t)|u " uadx. (12)
Q Q
CrnenoBatensHo cooTHomenue (10) BBIMOTHSIETCS.
Paccmorpum Tenepr 3amady (8)-(9). Ecnmu coornomenue (10) BBIOMHSAETCS, TO M3 HErO OYCBHUIHBIM
o0pa3om BeITekaeT paBeHCTBO (12). Torna
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f(t,u)=¢'(t) - IVuVa)dx — Ib(x,t) [ul’? uwdx =

=¢'(t) - J‘AUa)dx - Ib(x,t) [ul”? uedx.

B cuny (11) momyuaem, uto

f(t,u)=¢'(t) + IVUVa;dX - J.b(x,t) [ul’? uwdx =

Q

='(t) —ju,a)dx+;(J‘Auta)dx+Ib(x,t) [ul”? uedx +
Q Q

Q

+I f ()h(X)wdlx — jb(x,t) [u”? uedx.

P'(t) - J‘ut (0 — yAw)dx =0.

Taxwum 06pazom, %[(p(t) - v"u(a) - ;(Aa))dxj =0.

Q

O6o3Haunm gepe3 V() = (t) —Iuh(x)dx. Torma ¢ynkims V(t) MoxeT ObITh HaliZieHa KaK peLICHHE

samaun Komm : V'(t)=0, v(0)=0. (v(0)=0 cuenyer us ycnosus cornacoBanust (7)). EQMHCTBEHHBIM

penrenueM 3agauu sBisiercs Gyakuus V(t) =0, cienoBartensHoO, juh(x)dx = ¢(t). Jlemma nokazana.

Q
Onpenenenne. CnabbiM 0000mIeHHBIM pemieHreM 3anaun (8)-(9) HaswbiBaeTcs ¢yHKIusS Uu(x,t) u3

0
npocrpanctea W, (0,T;W, (Q2)), koTopast y10BIETBOPSIET HHTETPATHHOMY TOXKIECTBY

j:'g[[ aatal:( 2’ Zt qudth_Ilf(t’u)thth’ (13)

0
s Beex V(X,t) € L, (0,T;W, ().

0
Breibepem B W;(Q) HekoTopyto cucremy Qynkuuit {¥;(X)} oOpasyromyro 6asuc B JaHHOM

0
npoctpaHcTBe. Takas cucTemMa 3aBeIOMO CYILECTBYET, OCKOIbKY W;(Q) - cenepadbenbHOe MPOCTPAHCTBO.

Bynem nckarte npubmmxenHoe perrenue 3aaaqu (8)-(9) B Bume
Uy ()= ) Co (O, (9 (14)
k=1

rae kodpduuuentsr C_, (t) muryres u3 ycnosuit

Zc (t)m

—Ib(x,t) lu, |72 um‘dex} = I f (t,u,)h(x)\¥;dx.

Q

oY
Oty }dx+J.VumV‘dex—

Q

(15)
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Upo =U, (0) = Zcmk O, = Zak\}lk (16)
k=1 k=1
nprYeM
0
Upo = Uy crmbio B W, (Q) mpu m — oo (17)

BBEJEM 0003HAUYECHUS
C, ={Co . Con ), G=lrnar,), a, =I[‘I’k\l’j +(vw,, v, x,
Q

by =IVWkVTjdX+Ib(x,t)| u, | ‘Pk‘dex+I f (t,u,,)(X)\¥,dx,
Q Q

Q M E )=y 6 6. b,

Torma cucrema ypaBuenwuii (15) u ycnosue (16) mpuHIMaeT MaTPUYHBINA BUT
AC,=T,(C.) €.0- (18)

YMHO%HUM 00€ yacTu paeHctsa (15) va C,; (t) u mpocymmupyem obe 4acTH MOJTYYUBIIETOCS PaBEHCTBA

mo j=1m.
B pesynbraTe noiayuuM paBeHCTBO

2dtI[lu I +y|Vu, |]dx+I|Vu |> dx = jb(xt)|u |”dx+jf(tu )hu_ dx. (19)

Q Q
Onennm mpaByto 9acTh (19), npuMeHUM clieayIoIiee HHTEPIOISIIHOHHOE HEPABEHCTBO

||u||ﬂQ <C "Vu”;”g‘zu "2(1 a) _”Vu"hqu +C,(a, ﬂ)Cqu " ”2(1 a)ql
<[Vul o+ €l

A
rae a:(ﬂ_z)N, O<a<l 2<pf< 2N , N>3, C, =(1-a)a**C}™.
2/ N-2

Toraa npaBasi 4aCTh OIICHUBAETCS CICAYIOLIHMM 00pa3oM

enlo e
Sl“)o||l’lm||ﬂ,ﬂSbo |vum"2,Q+C1"um”2,Q ! (20)

J.b(x,t)lum | dx
Q

’ 1 !
¢’(t)fhumdx g/l allunle <510 F Il + . (21)
Q

j o dij(xmu 1 -0 < B el ol o <

(22)

Vi
bl (70, + Gl )
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IhumdeVum - odX
Q

Q

[oxcrasmnss monydennsie HepaBeHeTBa (20)-(23) B ToxmecTso (19), momyaum

%J.[lurn > +x|Vu, |2]dx+J.|Vurn > dx <
Q Q

B
L
<Caljuall o+ A0+ ol + Ve 210 R

O6o3Haunm gepes Y(t) = ||um||;Q + ;(”Vum”;, toraa (24) mpumer BuL

dy(t /
3(’1( ) < C,y()+C.ly(M]? + Icﬂ 1 [ .
O6o3naunm uepes z(t) =e 2 y(t),
dz(t) _ L ct
g S8 ‘(0] +e lcol Ihl;...

WuTerpupyem ot 0 1o t, momyunm

t

t
P20z s 1, 2 —Cys 2
Z(t)SZ(0)+C3je 2 [z(s)]zds+§||h||zygj‘e 2| @'(s)|* ds.
0 0

IMpumenum ycnosue (5)

Colnll, . f e
z(t) < z(0) + : +C3Ie 2 " [z(s)]? ds.
0

2(C, =)
[IpumenuB k koTopomy emmy I'ponyosna-bennmana-buxapu [12], ecnu
B2
&(ezczt_J< 1 52 OSt<T,
2 2|2 2

C*
z(0) +

2(C2 -7 )

TOTrAa CHpaBeJJ;JII/IBO HepaBeHCTBO
Ju, (D[ o + 2]V, (x5, <

C?[hl,

2(C, =)

[Vu, (x0)[; , +[u, (< O)[;., +

1 1
<[l onl oIVl < S0l + 5 (0, el

IA

p-2
cihl. |2 ¢ L=
1{||um<x.o>||; AL ] "2}’)} ol
2 2

W3 370l OIIEHKH MOHO CJIeIaTh BBIBOJI, YTO cyIectByeT 1, >0 Takoe, 4to

"Um”;g + ;(||Vum||;9 <C,, miscex t€[0,T], T <T,,

rae C, moCTosiHHAs He 3aBucHT oT Me N |
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Bo3zepamasch k (24) 1 yautsiBas (26), TOJIYIHM €IIe OJTHO HEPABEHCTBO:

T

J.J.l vu,, | dxdt <C,. (27)
0Q

Teneps ymHoxuM pasencTso (15) na C,, (t) u npocymmupyem 1o j = 1L,m.B pe3yabpTaTe MoJIy4uM

1d 1d
o.u, s, + 2 IVo.u,l., +Eal|wm & dx:zalb(x,t) lu, |” dx—

. (28)
—EJ‘bt(x,t)|urn & dx+J‘f(t,um)h(x)6tumdx.
Q Q
[pounrerpupyem mo 7 ot 0 g0 t, TOrma MOIyYHNM COOTHOIIICHHE
t
IQ 6’Tum||;Q + ;(||V6,um||jQ )h + %jl vu, |* dx= %ﬁ vu,_ (x,0)]* dx—
0 Q Q
1 B 1 B
—— | b(x,0)|u,,(x,0)|” dx+— | b(x,t)|u,|” dx— (29)
ﬂ Q ﬂ Q
1 t t
__jjb’ (x,7)|u, |’ dXdTij_[ f(t,u,)h(x)0,u,dxdz.
ﬂ 0Q 0Q
OreHuBast MpaByro 4acTh (29), MOTydnuM CICAYIOUIYIO OIICHKY
T
2 2 2
I (0.0, + 2vo.u,[F b+ f Vu, [ dx<C,. (30)
0 Q
W3 momyueHHBIX o1ieHOK (26), (27), (30) BHITEKarOT COOTBETCTBEHHO CIIEAYIOIINE YTBEPIKICHUS:
u, orpannuenno B L _(0,T;H'(Q)), (31)
Vu,, orpannuenHo B L,(Q;), Q; =Qx(0,T), (32)
0,u,, orparnyenHo B L,(0,T;H(Q)), (33)
Kpome Toro, B CHiTy MOCTABJICHHBIX YCIOBUN HA f3 !
5o _ 2N
|u, |”* u, orpannuenHo B L, (O,T,LL(Q)), 2< < N_2' N >3. (34)

-1
W3 (31) crmenyer, 4To CyIIECTBYET IOAIOCIIEAOBATEILHOCTD U, HOCIeNOoBaTeNbHOCTH U, , *-cimabo

cxofsasncs K Hekoropomy snementy U el (0,T;H'(Q)), r.e.

u, —u *cmabos L_(0,T;H'(Q)).

my
AnanoruyneiM 06pasom, u3 (32)-(34) BbITEKAET, YTO CyNIECTBYET Takas nocienosarenbHocts {U, F={u, },
. 1
uro U, —> U cnabos L,(0,T;H" (L)),
B cuny teopemsl Pennnxa-Konzapamosa, sinoxenne W, (Q;) B L,(Q;) KOMIAkTHO. ITO 03HAYAET, YTO
TIOCJIEI0BATENBHOCTh U,  MOXHO BbIOparh Tak, 4yro U, —> U B Hopme L,(Q;), a 3HAauuT cxozsiueics

moutH Beroay [13].
[IpuBeneHHbIe pacCyKICHUS MO3BOJIIOT MepelTH K mpeneny B (15). Ho cHagama yMHOXHUM Kakmoe w3

pasencts (15) na d;(t)e C[0,T] u npocymmupyem 006e 4acTH MOJYYMBUIETOCS PABEHCTBA MO | =1m.
3atem nmpouHTerpupyeM o t ot 0 10 T, mOayurM
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T N T
o%u, du ou _
— T+ Vu Vu—b(x,t)|u_ |2 u xdt=”f t,u,,)udxdt, 35
H{M T H WVH=b( ) U, | mﬂ]d /) (t,u,,) (35)

0Q
m
e p(Xx,t) = Zldj(t)‘l’j (x).
YunThIBas NOTy4YCHHbIE BKITFOUCHUS U cxoz[HMocm,Jl_Iepeﬁz[eM B (40) K pegery mpu M —> o0 W MOIYINM
(13) nns1 v =g . Tak Kak MHOKECTBO Beex (yHkumit u(x,t) miotno B W, (O,T;V\Zl(Q)), TO TPEaeIbHOES

0
COOTHOIIEHHE BBIMOJIHsETCs T Beex V(X,t) € L, (0,T;W, ().

N , N>3.
2

Teopema 1. [lycmw svinoansitomes ycnogusi (4), a maxoce 2 < ff <

Tozoa na unmepsane (0,T), T <T,, cywecmeyem craboe ob6obwennoe pewenue u(x,t) szaoauu (8)-(9),
npuuem umerom mMecmo ciedyiowue 6KI0UeHUs.:

uel, (0,T;HY(Q), Vuel,(Q,),Q, =Qx(0,T),
u €L, (0,T;H (Q)), [ul”?ueL,(0,T;L , ().

B
Teopema 2. Ilycmo evinoansiomes yciosus (4), a maxace 0<b, <-b(x,t)<b <w,1<f <0, aubo
0<b, <b(x,t)<b <o, 1< <2, N2>3.
Torna Ha untepBane (0,T), cymecTByeT riobansHO cinaboe o0obumenHoe pemenue u(x,t) 3agauu (8)-

(9).
Tenepp nokaxkem paspyuieHue crnaboro oboOmieHHOro perieHust odparHoi 3amgauu (1)-(4). UtoObl He
OBUIO I'POMO3AKHX BBIUUCICHUN HONOXKHUM @(t) =1, b(x,t) =1.

Teopema 3. Ilycmbv gvinonusitomes yciosusi 3> 2, moeda peuwenue obpamuou 3adauu (1) - (4)
paspyuiaemcs 3a Koneunoe spems T, oepanuiennoe cHu3y t,, onpeoensiemoe Kax

d
{ = ﬁ_g (36)
p(0) 015 2 + 03
s s 1 o? —-2)n
e 6,=2°CC7, 0= [Vef,, +C(A)e],,. C.= max{7 (1—9)2}, o= % <1

1
JokazareabcTBo. OO6o3naunm uepes  p(t) = Emu"z“ + ;(”Vu"zﬂ) YMHOXUM  TOCJIE0BATEIBHO

ypaBHenue (1) Ha dyHKIHH @(X),Uu(X,t) ¥ IPOMHTErpUpyeM 10 00JIacTu Q:
f(t)= J.VuVa)dx—J.| u|’? uwdx, (37)
Q Q
' 2 B
PO +[Vul,, =[ul,q + T . (38)
[oxcrasmss cootnomenue (37) B ToxkaecTBo (38), momydanm
’ B 2 _
p't) = ||u||ﬂvQ —||Vu||m +IVUV(0dX—I| ul”? uadx. (39)

Q Q
Or1eHrM TIPaByIO 9acTh
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2 2
ij.vag jwurdx I|Vw|2dx <[V, +4 Vel

Q Q Q

2
2,0’

=
B

1

B
I| ul’? u- wdx < j|u |” dx J‘| w|’ dx s||u||§’Q +C(ﬁ)||w||jg,
Q Q Q

1
rne C(B)=———57-
4L
p-1
[Moxcrassis moydeHHbIC OLICHKH B (39)

. 1
PO <2l], + Ve, +CPol,. (40)
Teneps npumennM HepaBeHCTBO [ anbspao-HupenOepra
lul,.. <Clvul Jull2 <clopvul,, + @-o)u],,.)

(B-2)n
2p

rae 6= <1, Bo3BenEM B KBaJpaT MOJyYEHHOE HEPABEHCTBO

ulf,., <C*e[vul,., +@-0)ul,.f <2c?(e?|vulf,, + @-6)ul} )<
<actc,(uf, + Avuf, )

rae C, =max<s—, (1-6) 4,
X

B

BOSBC,I[CM B CTCIICHb E , HOJIYUIUM

. <27CPct p2 (b
pQ 1 ’

[Moactasmnssa B (40), Haxomum
B

p'(t) <6, (t)+6,.

WnTterpupyem nocnennee HepaBeHCTBO OT 0 110 t, MOIyduM

[ p@ds  _,

57— <t,
0 0,[p(5)]* +6,

[lonaras, uro t —T B MOCJIEJHEM HEPABEHCTBE, TOKa)KEM, UTO KOHEUHOE BpeMs T HMMEET HHIKHIOIO
rpaHuiy t,, KoTopas onpenensercs GopMyIaMu

p(t)

d [ d
o0 GE? + 06, o0, 5% +6,

Paccvorpum B mummrape Qp ={(x,t):xeQ, QcR", 0<t<w} cnemyromyro obparHyo 3amauy s
ypaBHEHUS COOOJIEBCKOTO THIIA

U, — AU, —a,Au+|u|”? u= f(t)o(x), (41)
u(x,0) = u, (x), (42)
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u, =0, (43)

S

I u(x,t) - @(x)dx = g(t). (44)

Q

YMmHOXHM ypaBHeHHe (41) Ha dyHKIUH @(X),U(X,t) U OpOMHTErpUpyeM Mo odmacti Q:

ft)=o'(t)+ aOJ-VuVa)dx+J.| ul’? uwdx, (45)

Q

' 2 B
pt)+ a0||vu”2,9 + ”u”ﬂ,a =o(t) f (1), (46)
[oacraBmnsst cooTHomEeHHE (45) B TOXAECTBO (46), MOTYIUM

PO +a[Vul;, +[ul), = o)) +a(t) J' VuV adx + ¢(t)j| u|”? uedx. (47)
Q Q

OneHuBas MpaByro 4acTh (47), MOTyIrM
d :
Sl + vl e aull, + i), <2006 0 + 0, 49)

Hepagenctso Ilyankape naet ||Vu||;Q > Ai||u||;Q . Torna, umeem

2 _ 1 2 Ay 2 A 2 2 49
R YR A

Hcnonp3ys TOTBKO BTOPOE cllaraeMoe B JIeBOH "acTu (48), paccCMOTpUM ciiydai, Koraa

p(t)<C, exp(—u), u>2C,,C, = 3 . (50)
1+ x4

B nepasencrse (48) ucnonsiys (49), Torna noiayynM AudQepeHIHaIbH0e HEPAaBEHCTBO I (PYHKIIUN

p® =|ull,, +2|Vul?,,

d
§P0+C.p(0) <C, exp(-st).

W3 storo HEPABCHCTBA I1OJIy4acM OLICHKU

p(t) <exp(- Clt)[p(O) +

C
H_‘”C J, u>C,; (51)
A

p(t) <exp(-C,tNp(0)+tC,) u=C,. (52)
Teopema 4. [ycmb @vinoinenvl ycio8us

wel,(Q), Voel,(Q), f=1 juo -adx = p(0), u, e H(Q) u (50).

Tozoa pewenue 3adaqu (41)-(44) yooenemsopsem oyenxe (51) unu (52).
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TIKTOPTBYPBIIITAPFA KEJITIPUIETIH OBJIBICTAPAA
KBA3UCBI3bIKTBI A KbI/TYOTKI3TIIITIK TEHAEY YIIIH KOUBIJIFAH
BACTAIIKBI-INETTIK ECEIITIH, INEINIMALIITT

Axoamna

Byn makanana TikrepTOYphILITapFa KeATipyre 00JaThiH 00JbICTap/ia KBA3UCHI3BIKTHI JKBITYOTKI3TIIITIK TEHCY YILIiH
KOUBUTFaH OacTamkpl - MIETTIK eceOi 3eprrenmi. HakTel omemae OpbIH anfaH KeNTereH YpHiCTepiH MaTeMaTHKAIBIK
MIIIHACYl MaTeMaTHKaJbIK (U3UKAHBIH TEHACYJepi YOIiH OOJBICTaphl TIKTKPTOYpHIII eMec OoNFaHAa ecemTepii
seprreyre okenesi. ChI3BIKTBI €MeC ecenTep TEeOpUsChl 3aMaHayil AupQPepeHIHaTIbIK TEHICYJICp TEOPHUICHIHBIH
OenceHai mambln Keie jkaTkaH canachbl. ChI3BIKTBI €MeC eCenTepli KApKbIHAbI 3€pTTey, HETi3iHeH, MaHbI3/IbI
KoNgaHOambl MIHACTTEPIiH AayKbIMIBI €CeNTepHAl IIeITyqiH MaTeMaTHKAlBbIK ONICTepiH JaMBITy KaKeTTUITiHEeH
TybIHAaNAbL. CBI3BIKTHI €MeC TCHACYIep TEOPHUSACHIH/IA MCHEIMETeH MICHIIMAEP/Ii 3epTTeY epeKIlie OPbIH aa/ibl, HeMece
Oackaria aiTkanma, Kymeiriares pexxumaep. [llenenMerer mennMaepai KaObUIIANTBIH CHI3BIKTHI €MEC SBOJIOIUSIIBIK
ecenTep riaodaIi MenaMenai: memiMaep aKbIpibl YaKbIT apaJibIFbIH/a MIEKCI3 apTabl.

Byn mMakanana KBa3HCBIKTHI JKBUTYOTKITIIITIK TEHJEY YLIIH TIKTOPTOYpHILITapFa KenTipyre 00JaThlH 00JbIcTapaa
OacTamnkpl METTIK SCENTIiH IIenriMinia 0ap 0onysl, ['agepkun omiciMen monenaeHi. LleniMHIH KaaFbI3AbIFbl AJIbIHFAH
AnpPUOPIIBIK OarasayyiapIblH KOMETIMCH IOJCIACH .

CoHbIMEH KaTap, LICHEITeH aiiMakTa akpIpibl YaKbITTa MICHIMICP/AIH KHPAYBIHBIH JKETKITIKTI [IAPTHI AlbIHFAH.
VYakpITTBIH WIEKCi3 OCYiHJe IIeNIiMHIH 3KCIIOHCHIHANIR KeMYi NOIeNIeHAl. AKBIPIBI yaKbIT ME3eTiHAe MICIIiMHIH
JIOKAN3AIHSIAHYbI, SIFHH )KOWBLTYBI (HOJIbIe alHATYBI) AQJCIICH/II.

Tyiiin ce3mep: KBa3uCHI3BIKTHI TeHICY, NICHIIIMHIH KUpAYHl, MEIIIMHIH KOHBUTYBI, [adepkuH omici, IMIEIiMILIIK,
LIEITiMHIH KaJFbI3IbIFEI.

Annomayus
C.E. Aiimocanos*?, CJK. Catidarumoe®
Kaszaxckuii nayuonanvuuiii ynusepcumem umenu ano-Papabu, 2. Anmamol, Kazaxcman,
2Uncmumym mamemamuky u MamemMamu4ecko2o mooenuposanus, 2.Armamul, Kasaxcman,
3Kazaxckuil nayuonansuulil nedazozuueckutl ynueepcumem umenu Abas , 2. Anmamol, Kazaxcman
PA3SPEIIMMOCTDb HAYAJIbHO-KPAEBOM 3AJJAYHN
JIJISI KBASUJIMHEMHOI'O YPABHEHUS TEILJIOITPOBOJHOCTHU B OBJIACTSX,
KOTOPBIE MOKHO TIPEOBPA3OBATH B IIPSIMOYTI'OJIBHUKHU

B nanHo#t pabote uccnemyercsl HauadbHO-KpaeBasl 3ajaua JUlsl KBa3WIMHEHHOTO YPaBHEHUS TEILUIONPOBOJHOCTH B
00acTsIX, MPUBOIAIMINXCS K MPSIMOYTOIbHBIM. MaTeMaTHdeckoe MOAEINPOBAaHNE MHOTHX TIPOIECCOB, MPOMCXOASIINX
B pEeaIbHOM MHpE, IPUBOANT K M3YYEHHIO 337ad YpaBHEHUH MaTeMaTHdecKol (M3HMKH, KOTZa oOJacTH HE SBISIOTCS
IPSMOYTOJNBHBIMH. Teopusi HEMMHEHHBIX 3a/1ad SBIIAETCS AKTUBHO PA3BUBAIONIMMCS Pa3Je]IOM TEOPHH COBPEMEHHBIX
muddepeHMaNbHBIX ypaBHEHHH. B Teopuu HeNMHEHHBIX YypaBHEHHMH 0co00e€ MecTO 3aHMMAaeT HCCIIEJOBaHNe
HEOTPaHUUYCHHBIX PEUICHUH WN, IPYTUMHU CIOBAMHM, PEXUMBI ¢ o0ocTpeHHeM. HenmHeHbIe SBOMIOMOHHBIE 33/1a4H,
JIONTCKAlOIie HEOTPaHWYEHHBIE DEIICHMs, SBJIAIOTCS TIJ00albHO HEpa3pelIMMBIMH: PpEIICHHS HEOrPaHWYEHHO
BO3PACTAIOT B TEUEHHE KOHEYHOTO IIPOMEXYTKA BPEMEHH.

B nmannOil paboTe HawambHO-KpAaeBOH 3amauM Il KBAa3WJIMHEHHOTO YpaBHEHHS TEIUIOMPOBOJHOCTH B 00NACTAX,
KOTOpBIE MOTYT OBITH CBEIEHBI K NPSMOYTOJIBHBIM, METOIOM [ allepKuHa JOKa3bIBACTCS CYIIECTBOBAHUS PEIICHUS.
EnuHCTBEHHOCTH pemeHus ObUIa T0Ka3aHa MOJIYyYeHHBIMU allpHOPHBIMHU OIEHKaMH. [10JydeHbI JOCTaTOUYHBIE YCIIOBHS
pa3pymeHus peleHns 32 KOHEYHOE BpeMs B OTpaHHYCHHOM 00IacTu.

Jloka3aHO 3KCIIOHEHINAIbHOE yOBIBaHUE PEIIeHUs IpH OECKOHEYHOM YBEITHYEHUH BPEMEHH. B KOHEUHOM BpeMeHH
ObUIO JI0KAa3aHO, YTO pEIIeHNE JOKAIU3yeTcs, T.€. ucue3aeT (OOHyIseTcs).

KuaroueBble cioBa: KpasunuHeliHoe ypaBHEHHUE, pa3pylI€HHE pEIIEHHs, HCUYE3HOBEHHE pPEIIEHUs, METOH
INanepkuHa, pa3pemnMocTb, €AMHCTBEHHOCTD PELICHUS.

36




Abali ameiHOarbl Ka3¥IY-HiH XABAPLLBICbI, « @uzuka-mamemamuKa £blavimoaps!» cepuscel, No2(70), 2020

Abstract
SOLVABILITY OF THE INITIAL-BOUNDARY VALUE PROBLEM FOR THE QUASILINEAR EQUATION
OF HEAT CONDUCTIVITY IN DOMAINS THAT CAN BE TRANSFORMED INTO RECTANGLES
Aytzhanov S.E. ?, Saidalimov S.Z.3
1Kazakh National University named after al-Farabi, Almaty, Kazakhstan,
2Institute of Mathematics and Mathematical Modeling, Almaty, Kazakhstan,
3 Kazakh National Pedagogical University named after Abai, Almaty, Kazakhstan

In this paper, we study the initial-boundary-value problem for the quasilinear heat equation in regions that are
reduced to rectangular. Mathematical modeling of many processes taking place in the real world leads to the study of
the problems of equations of mathematical physics, when the areas are not rectangular. The theory of nonlinear
problems is an actively developing section of the theory of modern differential equations. In the theory of nonlinear
equations, a special place is occupied by the study of unbounded solutions or, in other words, modes with exacerbation.
Nonlinear evolutionary problems that allow unlimited solutions are globally unsolvable: solutions grow unlimitedly
over a finite period of time.

In this paper, the initial-boundary-value problem for the quasilinear heat equation in regions that can be reduced to
rectangular ones, the existence of a solution is proved by the Galerkin method. The uniqueness of the solution was
proved by the obtained a priori estimates.

Sufficient conditions for the destruction of the solution in a finite time in a bounded domain are obtained. The
exponential decay of the solution with an infinite increase in time is proved. In the final time, it was proved that the
solution is localized, i.e. disappears (nullifies).

Keywords: quasilinear equation, destruction of a solution, disappearance of a solution, Galerkin method,
solvability, uniqueness of a solution.

Q= {(X,t) 0<t<T, g(t)<x<op, (t)} OOJBICBIH/IA KBA3UCHI3BIKTHI MapaboaiblK TEHICYiHE KOWBLIFAH
OacTarnkpbl — METTIK €CeNTi KapacThIpaibIK

U, — i, =B t) [u " U+ F(x.t), (1)
U(x0) = U, (X), X (%,(0),,(0)), (2)
U, =0 U, ,=0 0<t<T. @3)

Mynnarst ¢ (t) e C'[0,T], i =12, 6Gapmsik te[0,T] ywin ¢ (t)<@,(t) opbiHzaschHH KoHE

o(t) = ¢,(t) — ¢, (t) pynxumsics
op6ip t €[0,T] ywin|'(t)|<KM, M >0. 4)

TikTepTOyphIlIKa KeNTipiieTiH obybicTapaa OipTekTi emec broprepc TeHaeyi ymriH OacTankpl - MIETTIK
ecenTiH OipmoHmi mmrenmimuinirin [1-4] xymbictapna 3epreniareH. CBHI3BIKTHI eMec MmapaboliaiblK >KoHE
ABOIOLIMSIIBIK, TEHACYIIEP YIIH ecenTepAiH KaNMbUIaHFaH MIeITiMAESPiHIH eI M/IUTIr )KoHe OHBIH CaIlabIK
KacHeTTepi )aibIHaa [5-5] omebuerrepie 3epTTEiHICH.

Enai Q > Q; =(0,T)x(0,1) Geiinerneiitin anmacTbIpy *acaiblK, sFHH PaCCKa3aid HE MOTYT

(x,t)H(y,t){—X‘“)l“) ,tJ,

2 (t) 4 (t)

onma U(X,t) < v(y,t), b(x,t) <> b (y,t) xome f(x,t)<>g(y,t) coiixec koiiburamel. Omaii Gosnca (1)-(3)
ece6i Q; ={(y,t): 0<t<T, 0<x <1} TikTopTOYpHIBIH/A KeNeCi Typ/e Ka3bUIabl

v, —a(t)v,, —y(y,t)v, =b (y,t) [v[*Z v+g(y,1), (5)
v(y,0) =V, (y), ye(0,1), (6)
v|y:0=0, v|y:1:0, 0<t<T. ©)

Mynars a(®) =2, 7(y,t) = 2O 1y ()4, (5, (0) + yo(0)).
P (1) o(t)

(5)-(7) ecebiniy ko3 dHIIHEHTTEPI TOMEHIET] MAPTTAPABIKAHAFATTAHIBIPCHIH

37




BECTHUK Ka3HIY um. Abas, cepus « Pusuko-mamemamuyeckue Hayku», No2(70), 2020 e.
<at)<M,, |&'(t)[<M,, Vte[0,T],
l7(Y. DM, |7, (. ) I<M,, ¥(y,1) eQ;,
[b.(y.)I<by, b, (y. ) [<h,, ¥(y,)eQ;, (8)

1
I| g P dy<2M,, vte[0,T].
0
0
AHBIKTaMa. (5)—(7) Gacrankpl-meTTik ecentinV € W, (Q; ) 211ci3 sxKanmpuiamMa mentimi aern
J.J.v Wdydt+J.J'a(t)vywydydt—

ij(y t)v,wdydt = IJQ(y t)|v|"? vwdydt+'[jg(y t)wdydt,

(9)

0
MYH/IaFbI WeWZO’1 (Q;) wuHTerpamablK Teme-TEHAIKTI KaHaraTTaHasipathin VeW,(Q;) (yHKUHMACHIH

alTaMBbI3.
(5)-(7) GacTamksl - MIETTIK €CEMTIH QJICi3 JKaNMbUIaMa MENrMiHiH 6ap OONybIH Tonenjaey yimiH, 6i3

L*(0,1) xewicririnen {v,};. Oasucin tammaiimers.[onipex aiitcak, xeneci Ilrypm-JlnyBumns eceGinin

HIenIiM/IepiH maiaaanamMbl3
—yi=Ay;, v;(0)=0, v,(1)=0, j=12,...
Byn ecenTiH MEHIITIKTI MOHIEPI MEH MEHIIIKTI (PyHKIIHSIIAPHI

w,(y)= \/7$|n— (JI—”) j=12,.... (10)

0
{v};. Oyukumsnap xyieci L*(0,1)-ne oproHopmananran 0Gasuc Gombim Tabbutanel, an W, (0,1) -ne

OpTOroHabABI 6asuc Gonbin Tadbutaasl. Onait Gonca (5)-(7) ecebininancis xanmbuiama Ve L2(Q;) *KybIK
IIETIiMiH KeJeci TypAe i3neimis

V(1,0 = D Co O, (), (11)

mynzarsl C (1) = (v, ;) xoHe Tiz6ex L*(0, 1) -ne xunakramampl.

L2(01)
(11) sxywIk memiminin Genricis kosdpduuuentrepin C; (t) keneci auddepeHuranibK TeHaEyIEP

xy#eci ymin Komm ecebiHeHaHBIKTa a5l

1 1
J‘thl//jdy + ja(t)vmijydy -
0 0

. . . (12)
- [0y = [ B0 1 P vy + [,
6apni>n< j=1..m >1<9HOe 0<t<T ymin OpLIHI[BI(i
Bacrankp! maptel
Va(0) =Vio = D Co O, (1) = D e, (), (13)
i-1 =l

0
W, (0,1) Kenicriringe m — oo yMThUIFaHAA V,o —> V, JJIi JKHHAKTAJIA/IBI.
MpiHaait Oenrineyep eHriseiik:

Co = {2 CrnOF 3, = [y

Q
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1 1 1 1
b, = j atyy Ay + j P (Y O dy + j b,y ) [V, "2 v dy + j gy dy,
0 0 0 0

AC. )=k, (C.). 6,6, )=b,(C.)C..
Onpa (12), (13) Kommn ecebin keieci MaTpHIANBIK TYPAE *Ka3yra 00aasl
ACL=G,(C,) C.0=a (14)
(12) TewmikTiH €Ki >KarblH ij (t) xebeiiTim xoHEe |= 1,_m OOMBIHIIIA KOCBIHABUIAWBIK. HoTmxkene

TOMEHET] TEHIKTI alaMbI3

1 1
1d
Sl o+ O [ 1, F oy = [0, v+ j B(y.D1v, | dy+ j (Y.,
0 0

ByraHn (8) mapTTel KoIaHAWBIK, COHAA

1 1
1d
Sl o+ M1, v = [0, vy + j b,(y. 01, I dy+ j oy Ov,dy.  (15)
0

0
(15) TencizmixTiH oH xarbiH IOHT, ['enpmep XoHE €HTi3y TeopeMallapbIHIAFbl TEHCI3MIKTEepi
KOJIAAHBIII, OarajaibIK

1
2

1
E 1
<M j|vmy v, [dy <M, “|vmy| dyJ mer dyj <
0

1
j P(Y, )V, v, ly
0

(16)
M
< TJ-l me
p-2 p-2 2(p+2)
e 6
J-bl(yit) [v,, |7 dy|<b2 2 ”me L:(ovl)”Vm"Lzz(O,l) = T”me Loy T 1"Vm"Lz(O?l)’
0
L 4 (17)
6- P-2 \6-p
c, == p)(pp 2~ (bz : J 2<p<6.
4M, &
1 1
1 1 e 2 1 1 1
Jowvtv,ay {jl 9g(y.OF dyj me i dy} < v F oy [lowror oy (18)
0 0 0 0 0
Anbiaras (16)-(18) 6aramaynapisl (15) TeHCI3aiKKe KoHcak
d , 1 M2 1 2(p+2) 4
2 5 2 6 2
a||vm||L2(o,1)+Mlj|vmy| dy§2[1+wljj-|vm| dy+2Cy|v, ||L Sy J-|g| dy, (19)
0 0 0

D . MZ
Meinagaii Oenriney enrizeitik  Y(t) = Il v [P dx, C, = 2[1+ M5

1

J, coma (19) TeHci3mik Keneci Typze

’Ka3blIabl

2(p+2)
dﬁ(t) <Cy®+2C,[y(®)] *° +M.

Tarb11a MBIHA AN Genriney enrizeifik z(t) =e “?y(t) xone 0 meH t meiiin MATErpaNIaibIK, COHA

M C2(3p-2) 2(p+2)
z(t)SZ(0)+C—5+2C1 I e P [z(s)] *" ds.

2

Enpi ansiaran TeHcizpikkel ponyosia-bennmmvan-buxapu [ 12] nemMmmachH KoniaHalbIK, erep e
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Ca(3p-2) !

[2(0)+M5] o

Co(3p-2), 1
2Cle P -1|< 0<t<T,

CZ

IIapThI OPBIHJIAIFAH/IA, OHA KEJISCI TEHCI3/TIK IIBIFaIbI

I|Vm | dx <
Q

M
vV ..+ Sjeczt
[” 0 ||L2(0,1) C, (20)

6-p !

Ca(3p-2)

2 M, Tep %pp—z)t C,(3p-2)
_ ||Vo (y)”Lz(O,l) + C— 2C1 e _
2

Ochbl aJIbIHFaH TCHCI3MIKTEH MbIHAIAM KOPBITHIH/IBI IIaFapyra 0omasl, 1, > 0 akeIpisl caHsl 6ap 60J1a1b1
JKoHe Kelieci Oaranay

T 1
Gapnbik t €[0,T], T <T, yuiin I| v, [F dx+ Mljjlvmy | dydt<C,, (21)
Q 00

opbiHaanaasl, myHaarel C, Typakteicel M e N Toyerncis.
Enmi (7) Tenmikti C.; (©) kebeiTin j=1,m GolbIHIA KOCHIHABIIANLIK. HoTwkene keieci TEHJUKTI

aJlaMbI3

1 1
1d
Jivaray+ 2 Slaw]iv, Fay |-
0 0
1 1 1
=5a'(t)j|vmy ; dy+jy(y,t)vmy mtdy+ jb(y v, |’ dy-
0 0

1 1
1
- j b, (y.1) v, [ dy + j 0(y.t)v,,dy.
0 0

Aunbiaran TeHmikTi 7 6obiamia 0 nen U neiiin uHTErpanaaibIK, COHIA Keleci KaThICTh alaMbl3
”wml dydr+= a<t>j|vmy| dy——a<0>j|vmy(y 0)f dy+
Ha(r)|vmy| dydr+”y(y,r>vmy m,dydw—jb(y 0y, I dy- (22)

——jb(y 0)1v,(y,0) dy——”blxy DIV, P dydr+”g(y o, dydz,

(22) o xarbIH OarayaiibIK Ta, onapsl (22) Tene-TeHIiKKe KoHcak, Keleci Oaranay bl ajJaMbl3
1
M
J.I|vmt § dydt+71J.|vmy > dy <C,. (23)
00 0

Amnpraran (21) xxone (23) 6aranayiapaan (5)-(7) ecebiniH menrimMi OOWBIHIIA TOMEHJIETINCH TYKBIPhIMIAP
aliTa ajJambI3
v,, mekrenren L (0,T;L,(0,1)), (24)
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0
v mekrenren W, (Q;), Q; =(0,T)x(0,1), (25)
v, mekrenren L,(0,T;L,(01)), (26)
0
v,, mekrenred L (0, T;W, (0,1)). (27)
p -Fa KOMbLIFaH MapTTaH
|v,, |”? v, mekrenren L,(0,T;L , (01), 2< p<6. (28)

p-1
(20)-nan  mbrFamel, v, TisOekmeci V, Tisberi Gap Oomanwl, *-keibip Ve L.(0,T;L,(01))

SIIEMEHTTEPIHE JJICI3 JKMHAKTAIA B,
v. — v *amciz L,(0,T;L,(02)) -ze.

my

ComcuskTsl (21)-(24)-TeHMBIHA KaTapIbIH {V,, } = {v,} 6ap ekeHAirimbIFabI.

0
v. — v oauciz L,(0,T;W,(01)) -ne,

0
Penx-Konaparos teopemackt ([13] kapanpi3) 6oiibama, L,(Q;)-me W, (Q,) kommakti. By Vo

Tisbekti L,(Q;) nHopmachiHma V, — V Jen aigyra OOnaTblHBIH OUIAIpeni, AeMeK OapiblK JKepiHje

YKUHAKTBUTBIKTBI OLTIipeIi.
XKorapseiga kentipinreH tangaymnap (12)-me mexke kemryre MyMKiHIIK Oepeni. AnapiveH (12) TeHIIKTIH
apOipin d,(t) € C[0,T] kebeirin koHe j=1,m OolibIHIIA ANbIHFAH TEHIIKTIH €Ki )KarbiH Kocambi3. Conan

keliin O men T apanbiFbiaga t GOMBIHIIA HHTErPANIAI ATaMbI3

jvmtmy + ja(t)vmyuydy - jy(y, OV ey = jbl(y, ) [V, [PV pdy + j g(y,t)dy, (29)

mynarsl 4(Y,t) = Zdj Oy, (y).

AJBIHFaH KOCBIHABUIAP MEH JKWHAKTBUIBIKTHI €CKepe OTHIPHIM, (29)-1a M — co GoiFaHIa IIeKKe KOIIil
0
KoHe v=g ymin (5)-Ti amames. Bapaeik u(X,t) ¢yskumsmap sxkumbiabl VeW,"(Q;)-1a THIFBI3, OHIA
0
Gapibik V(X,t) €W, (Q;) ymiH mekTik KaThIHACTAP OPBIH AT
Teopema 1. (8) wmapr opsiHgauceiH, xoHe 2< P<6. Ounma (0,T), T <T, wunrepsansinma (5)-(7)
ecenrepinig V(Y,t) onci3 xanmpuiama menrimi 6ap

VeL (0T WAOD), [v[e L(Q)), Q = (0.T)x(0D),
Y eL(@Q) [v[?vel, (O,T;L , (OD).

p-1
9JIci3 KANNMbUIAHFAH IIEIIIMHIH KAJTFBI3ABIFBIHBIH JaJeaeyi. Alitaneik, (5)-(7) ecenrtepiniH exi
memrimi Gap: V,(Y,t) xome V,(Yy,t). Onma omapasin aiisipeiver V(Y,t) =V, (Y,t) —V,(y,t) MbHa maprTs!

V(x,0) =0 kaHaraTTaHIBIPAIBI KOHE

T 1 T 1
J.J‘vtwdydt+jja(t)vywydydt—
00 00

T 1 T 1
[ [ omwayat= [ [ocr.00v 172 v 1v, 17 v, eyt
00 00
v(y,t) e L, (0,T;W; (Q)) N L, (') Goiibinma W(y,t) kabsuinayra Gomamst V(Y,t), w(y,t) =v(y,t) KosmsI3

T 1 T1 T 1 T 1
Ijvtvdydt+ jja(t) v, [* dydt— J-Iy(y,t)vyvdydtzj bl(y,t)(| v, PP v —|v, [P vz)\/dydt, (30)
00 00 00 00
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Keneci TeHCI3AIKTI KOJIIaHAMBI3

||v1 1" v,—|v, | v2|§(q+1)(|v1 1"+ v, |q)|vl—v2| mpu >0,
|(| Vi Iq Vl_lvz Iq Vz)(v1 _Vz)| Zl Vi =V, |q+2 npu q >0.

Onpa (30) keneci Typ/e sKa3buIajbl

t 1 t 1 t 1
% I |v[2dx + M, j j |v, 2 dydt < j j y(y,7)v,vdydz + I b, (v, 2)( v, P2 v,— [V, | v, Mdydr. (31)

Q 00 00 00
lenbnep TEHCI3AINH KOJIJAHBIII, (€2))] TEHCI3AIKTIH OH JKarbIH OarajgalbIK

t 1 M t 1
”|v|2 dyde,
0

t 1
2
[ .o vepael < 2 [ [1v, P ayae s
4 M,
00 00 0

[ [bvn 12 vmt, 172 v, ey <

0Q

t 2r(p-2) # 2r(p-2) # L r(t E
<b(p-1) I |v,| "2 dydr + I |v,| ™2 dydz IIlvl’dydr I |v|*dyd ¢
0Q 0Q 0Q

0Q

=k

2<p<2 +E, r= Z—mZ, m e[2,0) Kosmb3. Onma CobGones Teopemacs! GoiibiHma H'(01) <L, (01) wu
m m

H*(0.1) = Ly, ;22 (01) . By sarmaiina U, (X,t) xome U,(X,t) memimuin Gipereiimirin eckepin, kereci

TEHCI3IKTI ajJaMbl3

t t 1 t 1
I bl(y,r)(l v, PP v v, P vz)\/dydr SCSJ.J‘IVI2 dydr+%.”‘|Vy | dydz. (32)
0Q 00 00

(32) KoImaHkII, aamMbI3

t 1 2 t 1
%I|v|zdx+%jj|vy g dydtS(C5+%JJ‘I|VF dydz. (33)
Q 00 ! 00

(33)-TeHKeneciTeHCI3 AIKIIBIFa IbI
t 1
I|v|2dx§2(C5 + M M [v|* dydz
Q 00

2
3
M,
I'ponyoina-bennman nemMaceina coaiikec, 6apisik (0,T) yakeIT MHTepBaIBIHIA j|v|2dx=0 oKesen, Oy
Q

QJICI3 JKaNMbLIaMa eI MHIH KaJIFbI3BIFbIH OUTTIpe/i.
6 .. .
Teopema 2. (8) mapT OpBIHAAICHIH, XoHe 2<P<2+—,Me[2,o). (5)-(7) ecentepinin oici3
m
xanmeitama mrerrimi (0,T) WHTepBaNbIHIA JKATFbI3.

Teopema 3. (8) mapt opsHAANICHH, koHEe 2< P<6. OHma (5) - (7) OacTanKpI-METTIK €CENTiH MIenimi

Kei6ip T yaKbIThIHIA Oy3bUTAbI, MyHIAFsl | IeKTenred T .

0

_ 4 <T'<T

p+2

(0) kgﬁ +K,
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Hoanenpaeyi. Keneci GyHKIUSHBI KapacThIpanbIK

o(t)= jvzdx -

HuddepeHnmanmaibIk;
| |
do _
=2 ey =2[vlatov, + 0w, b0V v gy -
0
| | | | (34)
= —Zja(t)vjdy + ij(y,t)vyvdy+ ZI b,(y,t)|v|" dy+ 2J. gvdy.
0 0 0 0
(34) TeHImIKTIH OH *aFbIH OaFaiar, oJaH KeJleCcl TEHCI3MIK IIBIFa bl
do> | 1 M2 |
—S—2M1J.vjdy+ M1J'|vy § dy+—3J.|v|2 dy +
dt M,
0 0 0 (35)
, 2(p+2) P 1 P
6— 2 2
+ Ml"vy Lon Cl||v||L2(of’l) + 2J'|v| dy + §I| g(y,t)[* dy.
0 0
(35) Tencizmix
p+2
do 2 M2 -2 2(p-2)
= @+ CIM| 55 + M, +| 2+ M—3 5 (36)
1 p + 2 2(p-2)
(p+ 2)( j
6-p
Typre keneni. Enmi MprHamai Oenrineynep eHrizeiik
p+2
2 \2(p-2) _
k1=1+C1,k2=M5+[2+%J 2p=2) =
M p
1 p + 2 2(p-2)
(p+ 2)[ J
6-p
Conya (36) TEHCI3IKTI BIKIIAM/IBI XKa3bLIYbIH aJaMbl3
+2
‘L;f <k [ot)]5s +k,.
AJIBIHFaH TEHCI3IKTI HHTETpAIIABIK
t @(t)
_del) o _de (37)

p+2 - P+2
0 kl[q)(t)]ﬁ +k, o(0) k&SP +k,

(36) Tencizmikren t =T~ HyKTeci TaObLIAABI da

©

_ g <T'<T

p+2

(0) klg‘a +k,

TEHCI3/Iir Ke3 KelreH 2 < P <6 YIIiH OpbIHIaa kL.
HlemiMHiH yaKbIT 00/ bIHIIA IKCIOHEHIIUAIABIK KeMYi.

Q; = {(y,t) t0<t<m,0<x< 1} JKOJIAFBIH/IA KeJleCi KBA3WCBI3BIKTHI TEHJEY YIIiH OacTamKbI-IIETTiK

€CEeMNTi KapacThIPanbIK
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v, —a(t)v,, —7(y,0)v, +b (y, ) [V v=g(y,1), (38)
v(y,0)=v,(y), ye(0,1), (39)
v, ,=0, v, =0, 0<t<o (40)

Mynnars () =—2, y(y,0) = 20O 1y (1) (,0)+ yp(0))
@ (1) o(t)

(38)-(40) ecebinin ko3 dHUITHEHTTEP] TOMEHIET IAPTTAPIBI KaHAFaTTAHIBIPCHIH

0<M,<a(t)<M,, Vte[0,T],
|7(th)|gM31 V(y,t)eQT, M, >M,, (41)

by <by(y,t), V(y,t) € Q.
(38) terneyni V(Y,t) GpyHKUMACHIHA KOOCUTII jkoHE Y OOWBIHILIA HHTETPAJIIAIl AJlaMBbI3

p’(t)+a(t)j'|vy F dy+ j b, (y.t) [v[° dy=jy(y,t)vyvdwjg(y,t)vdy, (42)

2
L,(0,2)"

myHaarel p(t) = %”V"

(40) oH xaFbIH OarajaibIK Ta, abIHFAH HOTIXKENEp i (42)-re Korcak

1 1 1
. b -
p(t)+(M1—M3)j|vy i dy+§j|v|f’ dysc1f|g<y,t)|p gy, (43)

0 0 0

1

p-1 _

myHjarbl C, = #
b/ p®?

2
: = IEHVUHZ'-Z(O,I) . Onpa 613 TabambI3

[TyaHnkape TEHCI3IIrHEH aaMbI3 ||u||L2(O’I) <

P

1 1 1
, b =

p<t>+2(M1—M3>j|v|2 dy+§j|v|P dysclﬁ a(y,0) " dy, (44

0 0 0
(42)-HiH cou sKaFbIHIAFbl TEK €KIHI KOCBUFBIIITE KOJJIAHBII, MBIHA YKaF[ai/ibl KAPacThIPaMbI3
P
j 11" dx<C, exp(—t), 4>C,, C, =4(M,~M,). (45)
Q

(43) rencismikre (45)-ti Kommancak, ouma (1) dyHKIMACH yimiH AubGEpEHITHANTIBIK TEHCI3TIKTI
aJaMbI3

%p(t) +C,p(t) <C,C, exp(—1t).

Byn teHciznikTeH anambI3

p(t)sexp(—C.t)(p(OH oG, j u>C; (46)
u—C

p(t) <exp(-Ctfp(0)+tCC,) u=C,. (47)

Teopema 4.MpbiHa mapt opsiHAAICHH P >1, v, € L,(0,1) xone (45). Onna (38)-(40) ecentiy memimi

(46) nemece (47) KaHAFaTTaHBIPAIBI.
HlemiMHiH aKbIPJabI YAKBITTA KOMBLIYbI. MbIHA KaFJali bl KAPACTHIPANBIK

P
-1

e
-1
; dxscg(l—tl} . ue(0D). (48)

0

1<p<2, j|g<y,t>|
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Enrizy Teopemaceinan ([ 14] kapaHpI3) Kenreci TEHCI3IK IIBIFaIbI
@-5)

"V” L,(0,2) < K2 ”VX "i (0,1) "V” Lp(0.1)’

2_
MYHIarel O = P <1, 0<p<2
2+p

VX

\Y

X

2 ; A 2(1-5)

L,(0,1) )o Q|V||Lp(0,1) )T <
‘[1 M] 2(1—6)(1 ps ]

S [ e VO sl

oM =k

||V||2L2(0,1) < KZZ Loy

) L20-9)
p
SCSQVX L,(0,1) +||V||Lp(0,l))5 ’ !
MYHJIArel O + 2(1—;6) >1.
2 g 2 p
C4(“u"|_2(0,1)) < Vy 1,(0,1) +||V||Lp(o,1)’ (49)

MYHIAFBl (= —P <1 & p<+2(0-6), H+20-5)-p>0 = 2p(2—p)>0 = 0<p<2.

P +2(1-95)

(43) mudpdepenmmanapik TeHCi3AiKTe (49)-IBI KOIIAHBII

1 1 1 p
P+, [Iv,Fay+ [lvay |<c, [laennl™ oy, cs=max{M1—M3;b—23}.
0 0 0

HeMece

v

d t )t
G PO+ClpO) <Cy -1 (50)

t t,
Erep mapr opsinaaica
P(0)

Clp(O)) —————<C_, 51
Lo ~ = =S, (51)

onya (50) TeHCI3MIKTIH Ke3-KeIreH Tepic eMec MIelIiMi KaHaraTTaH bIpa/ibl

t et
p)<pO)1-—| .
t0
OchbLnaiia ToneaaeHal.
Teopema 5. (48), (51) xone v, €L,(0,1) maprrapsl opsiHpanceiH. Onna (38)-(40) Gactankbl-IeTTiK

ecenTiH memimi t , yakpIThIHIa HOIre afHaIa bl

Hatioananzan adedbuemmep mizimi:

1 Benia Y., Sadallah B.K. Existence of solutions to Burgers equations in domains that can be transformed into
rectangles // Electronic Journal of Differential Equations. -2016. -Vol. 2016. -Me 157. -P. 1-13.

2 Benia Y., Sadallah B.K. Existence of solutions to Burgers equations in a non-parabolic domain // Electronic
Journal of Differential Equations. -2018. -Vol. 2018. -M 20. -P. 1-13.

3 Kheloufi A., Sadallah B.K. Parabolic equations with Robin type boundary conditions in a non-rectangular
domain // Electronic Journal of Differential Equations. -2010. -Vol. 2010. -M 25. -P. [-14.

4 Labbas R., Medeghri A., Sadallah B.K. On a parabolic equation in a triangular domain // Applied Mathematics
and Computation. -2002. -Vol. 230. -P. 511-523.

S5 Kananmapos B.K., Jlaowvixcenckas O.A., “O 603HUKHOBeHUU KOANANCO8 Ol KEAZUIUHCUHLIX YPAGHEHU
napaboauueckozo u sunepboaruneckoeo munog” // 3an. nayun. cem. IOMHU. -1977. -T.69. -C. 77-102.

6 Levine H.A., Park S.R., Serrin J. Global existence and nonexistence theorems for quasilinear evolution equations
of formally parabolic type // J. Differential Equations. -1998. -Vol.142(1). -P.212-229.

45



about:blank
about:blank
about:blank

BECTHUK Ka3HIY um. Abas, cepus « Pusuko-mamemamuyeckue Hayku», No2(70), 2020 e.

7 Samarskii A.A. Blow-up in quasilinear parabolic equations, books / A.A.Samarskii, V. Galaktionov, S.
Kurdyumov, and A. Mikhailov. -Berlin: De Gruyter, 1995. -538 p.

8 Antontsev S. N., Shmarev S. A model porous medium equation with variable exponents of nonlinearity:
Existence, uniqueness and localization properties of solutions // Nonlinear Anal., Theory Methods Appl. -2005. -Vol.
60. -Ne3. -P. 515-545.

9 Antontsev S. N. Energy methods for free boundary problems, Progress in Nonlinear Differential Equations and
their Applications, books / S. N. Antontsev, J.I. Diaz and S. Shmarev. -Boston: Birkhauser Boston, Inc., 2002. -311 p.

10 Al’shin A.B. Blow-up in nonlinear Sobolev type equations, books / A.B. Al’shin, M.O. Korpusov, A.G.
Sveshnikov. Berlin: De Gruyter, Ser. Nonlinear Anal. Appl., 2011. -648 p.

11 Hemuoosuu F.I1. Jlekyuu no mamemamuueckoi meopuu ycmouuugocmu. M.: Hayka, 1967.

12 Jluonc JK.-JI. Hexomopule memoObl peuteHus HeluHeliHblx kpaeguvix 3a0ay. M.: Hayka, 1972. 588 c.

13 Jlaowvwcenckas O.A. Jluneiinbie u KeéazuluHelvie YPAGHEeHUs Napaboaudecko20 muna, moxoepagus /
O.A. Jlaowixcenckas, B.A C ononnuxos., HH. Ypanvyesa. -M.: Hayxa, 1967. -736 C.

References:

1 Benia Y., Sadallah B.K. (2016) Existence of solutions to Burgers equations in domains that can be transformed
into rectangles. Electronic Journal of Differential Equations. Vol. 2016.-Ve 757. 1-13.

2 Benia Y., Sadallah B.K. (2018) Existence of solutions to Burgers equations in a non-parabolic domain.
Electronic Journal of Differential Equations. Vol. 2018.-Me 20. 1-13.

3 Kheloufi A., Sadallah B.K.(2010) Parabolic equations with Robin type boundary conditions in a non-rectangular
domain. Electronic Journal of Differential Equations.Vol. 2010. Ne 25.1-14.

4 Labbas R., Medeghri A., Sadallah B.K. (2002) On a parabolic equation in a triangular domain. Applied
Mathematics and Computation. -Vol. 230. 511-523.

5 Kalantarov V.K., Ladyzhenskaja O.A., (1977) “O vozniknovenii kollapsov dlja kvazilinejnyh uravnenij
parabolicheskogo i giperbolicheskogo tipov”[On the origin of collapses for quasilinear equations of parabolic and
hyperbolic types]. Zap. nauchn. sem. LOMI. T.69. 77-102. (In Russian)

6 Levine H.A,, Park S.R., Serrin J. (1998) Global existence and nonexistence theorems for quasilinear evolution
equations of formally parabolic type. J. Differential Equations. VVol.142(1). 212-229.

7 Samarskii A.A (1995) Blow-up in quasilinear parabolic equations, books.A.A.Samarskii, V. Galaktionov, S.
Kurdyumov, and A. Mikhailov. Berlin: De Gruyter, 538.

8 Antontsev S. N., Shmarev S.(2005) A model porous medium equation with variable exponents of nonlinearity:
Existence, uniqueness and localization properties of solutions. Nonlinear Anal., Theory Methods Appl. Vol. 60. Ne3.
515-545.

9 Antontsev S. N. (2002) Energy methods for free boundary problems, Progress in Nonlinear Differential
Equations and their Applications, books. S. N. Antontsev, J.I. Diwaz and S. Shmarev. Boston: Birkhauser Boston,
Inc.,.311.

10 Al’shin A.B.(2011) Blow-up in nonlinear Sobolev type equations, books. 4.B. Al’shin, M.O. Korpusov, A.G.
Sveshnikov. Berlin: De Gruyter, Ser. Nonlinear Anal. Appl. 648.

11 Demidovich B.P. (1967) Lekcii po matematicheskoj teorii ustojchivosti [Lectures on the mathematical theory of
stability]. M.: Nauka. (In Russian)

12 Lions Zh.-L. (1972) Nekotorye metody reshenija nelinejnyh kraevyh zadach [Some methods for solving
nonlinear boundary value problems]. M.: Nauka, 588. (In Russian)

13 Ladyzhenskaja O.A. (1967) Linejnye i kvazilinejnye uravnenija parabolicheskogo tipa, monografija[Linear and
quasilinear equations of parabolic type, monograph]. O.A. Ladyzhenskaja, V.A Solonnikov., N.N. Ural'ceva. M.:
Nauka,. 736. (In Russian)

46



about:blank
about:blank
about:blank

Abali ameiHOarbl Ka3¥IY-HiH XABAPLLBICbI, « @uzuka-mamemamuKa £blavimoaps!» cepuscel, No2(70), 2020

MPHTMU 27.01.45
YK 512.13

https://doi.org/10.51889/2020-2.1728-7901.06
o/l Anvuest, P.O. Hypkanoeaz, @.C. Amenosa*

LC Amanaconos amvinoaser Ulvizvic Kazaxcman memnexemmix ynueepcumemi, Ockemen ., Kazaxcman,
28ﬂ—®apa6u amvinOaewl Kaszax ¥nmmulx yHueepcumemi, Aimamol K., Kasaxcman

ITAPAMETPJIIK ECEIITEPTE UHBAPUAHTTBIK KACUETTEPAI KOJIZAHY

Anoamna

Byn makanana nmapaMeTpzeH Toyesi TeHJICYJIep MEH OJapJiblH JKYHelepiHiH jKalfbl3 HIenriMiHiH 0ap OOIybIHBIH
Ka)KETTI XKOHE >KeTKUIKTI LIapTTapbl 3€pTTENilN, JKaH-KAKThl KapacThIpsuIAbl. [lapamerpiepieH Toyesi ecenTepiiH
LIEMIIMAEPIH Taly AJIEMEHTAPIIBIK MaTeMaTUKaHbIH eH KYpJell cajanapblHbIH 0ipi aeyre 6oxanpl. Onapasl ey i
apHAayJIBI JJOTUKAIBIK OWIayAbl KaXKeT eTeTiH aMamapas! i31en tady Kepek, onap KaHaai qa O6ip KOChIMINA MIapTTapabl
KaHaFaTTaHOBIPYBl THIC, MBICAJNBl YVIIiH, JKaJIFBI3 INEMIIMIH aHBIKTay, Oenrici3mepliH OapiblKk MYMKIH MOHAEpi
JKUBIHBIH/IAFBI MIeIiMi, Oip KXYHEeHIH OapiblK memiMaepi eKiHIIiHIH e menrimMaepi OoJaThH Karmaimap xoHe T.O.
MyHpaii )xaFnainapaeiH 0ipi - ”HBAPHAHTTHIK KACHETTEP I KOIAaHY.

Makanazna ocsl HHBApHAHTTHIK KacHeTTepi KOJIaHy apKbUIbl Oip MapamMeTpAeH TOyelIl TEHACYJIep MEH OJapIblH
KYHEIepiH METyaiH 9iC-TocIaepi MbIcaap apKbpLIbl KaH-KaKThl KapacThIpbUFaH. TypleHIipyaiH WHBAPUAHTTHIK
KacHeTiHiH 0ap OoybIHaH i3JeJIiH/] LIeLIIMHIH OHall TaOBUIATHIHIBIFBIH KOpYTe 00Ja bl

Tyiiin ce3nep: mapamerp, mapaMmeTpAeH TOyeJAi TEHJAEYyJep MEH OJapJblH JKyHenepi, mapamMerpeH Toyelsai
€cenTep/IiH MIeIiMi, ”HBAPUAHTTHIK KAaCHET, CAMMETPHSI.

Annomayus
O.[]. Anvuues*, P.O. Hypxanosa?®, ®@.C. Amenosea*
1Bocmouno-Kasaxcmanckuii 2ocyoapcmeeniotii ynusepcumem um. C. Amansiconoea,
2. Yemou-Kamenozopek, Kasaxcman,
2Kasaxcxkuti Hayuonanvnwui ynusepcumem umenu any Papabu, 2. Anmamul, Kasaxcman
NMPUMEHEHUE UHBAPUAHTHBIX CBOMCTB B 3AJIAYAX, 3ABUCSIINX OT IAPAMETPA

B paboTe BCECTOPOHHE pPAacCMOTPEHBI 3aJadM, 3aBHCAIINE OT Hapamerpa. MccienoBaHbl HEOOXOIUMBIC H
JOCTAaTOYHBIC YCIIOBUSI CYIICCTBOBAHMWS CIMHCTBEHHOIO PEILCHUS YPaBHEHWH W CHCTEM YpPaBHEHUM, 3aBUCAIINE OT
napamerpa. HaxoxxaeHue penieHui 3aad, 3aBUCSIIUE OT IIapaMeTpOB - SBJIIETCS OJJHOW M3 CaMbIX CJIOKHBIX 00iacTei
9JIEeMEHTAPHOW MaTeMaTHKH. sl UX peleHus HeoOX0IUMO HAMTH CIOCOOBI, TPpeOYOIINE CIIEHUAIBHOTO JIOTHIECKOTo
MBIIUICHUS], KOTOPBIC JIOJDKHBI YIOBJIETBOPATH KAaKHUM-JIMOO JONONHUTENBHBIM YCIOBHSAM, HAalpHMeEp, ONPEACIUThH
€IIMHCTBEHHOE peIlleHHe, pellieHne B Habope BceX BO3MOXKHBIX 3HAUEHHMH HEW3BECTHBIX, Clydad, KOTrJa BCe PelleHHs
OJIHOI CHCTEMBI SBJISIOTCS pelleHusIMH JApyrod W T.1. OJHUM U3 TaKUX CIIy4aeB SBISETCS MCIOJIb30BaHUE
WHBAPHAHTHBIX CBOWCTB.

B crarbe ¢ NOMOWIIBIO Pa3IMYHBIX I[IPUMEPOB HCIIOJIb30BAHUS WHBAPHAHTHBIX CBOWMCTB IPeoOpa3oBaHUit
paccMOTpPEHbI METOJbl U NPHEMbl PELICHUs] YPAaBHEHUH W CHUCTEM ypaBHEHHH, 3aBUCSIIME OT OJHOrO napamerpa. B
pe3ynbTare, M3-3a HaJIM4YMsS WHBAPHAHTHBIX CBOWCTB MpeoOpa3oBaHHs BHAMM, YTO HCKOMOE PELICHHE HaXOJHUTCS
OBICTPO U JIETKO.

KaroueBble cioBa: mapaMerp, ypaBHEHHS M CHUCTEMbl ypaBHEHHH, 3aBUCAIIME OT MapaMerpa, pelieHHe 3ajad,
3aBHCSLIKME OT IIapaMeTpa, HHBApHaHTHOE CBOMCTBO, CHMMETPHSI.

Abstract
APPLICATION OF INVARIANCE PROPERTIES IN PROBLEMS DEPENDING ON THE PARAMETER
Apyshev O.D. Y, Nurkanova R.O.? Amenova F.S.*
1S. Amanzholov East Kazakhstan State University, Ust-Kamenogorsk, Kazakhstan,
2al Farabi Kazakh National University, Almaty, Kazakhstan

In this paper, we comprehensively consider the problems that depend on the parameter. The necessary and sufficient
conditions for the existence of a unique solution of equations and systems of equations that depend on the parameter are
investigated. Finding solutions to equations and systems of equations that depend on parameters is one of the most
difficult areas of elementary mathematics. To solve them, you need to find ways that require special logical thinking,
which must satisfy some additional conditions, for example, to determine a single solution, a solution in a set of all
possible values of unknowns, cases when all the solutions of one system are solutions of another, and so on. One of
these cases is the use of invariant properties.
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The article uses various examples of using invariant properties of transformations to consider methods and
techniques for solving equations and systems of equations that depend on a single parameter. As a result, due to the
presence of invariant properties of transformations, we see that the desired solution is found quickly and easily.

Keywords: equations and their parameter-dependent systems, solution of parameter-dependent problems, invariant
property, symmetry.

AUHBIMaNBIHBIH KO3 GUIMEHTTEPI apaMeTpMeH (apimnieH) OepiireH ecenTepAi napaMeTplili ecenTep Aen
ataiinel. [lapamerpni ecemrepai Imemry VIIiH mapaMmMeTpAiH KaOBUITAWTHIH IIEKCI3 KOm MOHAEpiHe
OaifmaHpICTHI Oip yakpITTa OipHeIIe ecenTepai menryre Typa kenexi. IlapameTpmen OaiimaHBICTHI ecenTep
CTaHAAPTTHl €MeC ecemTep KaTapblHa jKaTaJbl, COHABIKTAH Ja OJlapAbl LICHIy YIIiH apHailbl ofic-Tociyaep
KOJIJaHbUIATBIHEI Oenrini [1]. ApHaynsl SHIMKIONEANSIIapAa apamMeTp Jen (TpeKiie perametron-eJmenTin)
dopMynamap MEH epHEKTepre EHETiH KOMEKII alHBIMaJbl HeMece TYpaKThl IamaHbl aitamsl. JKammsl,
napaMeTpAiH caH MoHI OOJNBINT OYpbI, KUCBHIKTHIH Y3BIHIBIFBI, HAKTHl CaHAAp >KOHE Oacka Jla CKasp
mamaap 0oia oepei.

[TapameTppeH Toyenzi ecenTepai Menry Ke3iHae 9eTTe JOTUKAIBIK TYPFBIAAH /1a, TEXHUKAJIBIK )KaFbIHAH
Jla KETKUTIKTI Jopekeie KMBIHABIKTAp TybIHIanabl. [lapameTpri ecenTepai menty AereHiMi3 — mapamMeTpaia
MYMKiH OOJiFaH MoHJIepiHze OepiireH ecentiH OapibIK IIEIIiMIEPiHiH KUBIHBIH Ta0y aereH ce3. JKamnmel,
MEKTeIl KypChIHIa MapaMeTpli ecenTepiAi >KeKe-mapa, Oelim-Kapblll OKBITYABIH KaXKeTi KOK, SpTYpii
ANIEMEHTAPIIBIK (QYHKIMSIIAPBIH KOMETIMEH JKacalFaH eCenTep/l IIbIFapy Ke3iHIe «TaMIIbUIATHIID) KOCHIIT
OThIpca, Oi3/iH MalbIMIAybIMbI3IIA, AYPhIC CHIKTBI. Ce0ebi, TaKbIPBINTHI OChLIAN «IIAIIBIPATHI Oepce,
OipTiHIET KUBIHIIBIFBI KOFaphl €cenTep/i LIy XKOIIapbiH TaOyIbIH TYPAKTHI, OEpiK JaFAbIChl KaIbIITaCybl
o6men mymkiH [1,2].

Kenreren mareMaTHKaNbIK HBICAHIAp, 9AETTe, KaHMAil na Oip KoopAWHATTAap JKyleciHe OaiaHBICTHI
aHbIKTagaabl. OHBIH HOTHXKECIHJIC aHbIKTAJIFaH (DYHKIUSUIAP KAMCHIOIp yKaFmaiinapaa KOOpauHATTapbIH Oip-
OipiMeH OpBIH aybICTHIPFaH/Ia HeMece apHayibl TYPISHAIPYIiH apKacklHOa e3repMmeli, 6actamkbl OepiiareH
KaJIMIBIH CcakTam Kanaabl. OyHKIUsIapAblH, 6pHEKTEPIiH, TeHIeY HeMece TEHCI3MIKTEeP/iH JKOHE OJapiblH
KYHeJepiHiH MyHJald KacHETTEepiH WHBApUAHTTHIK KacueTi Oap Jnen adTaapl. Makanaga OChl YFBIMIBI
OacHIBUTBIKKA aJla OTBIPHIN, MapaMeTpACH TAyesi SpTypii ecentepi KapacTeipaMbi3. KebiHece cuMmeTpus
NPUHLAIT MaHBI3Abl OPBIH aNajbl, OHJA aJJIBIMEH KaXKETTi IIAPTHIH aHBIKTAIl AJIBII, COJI IIAPT €CEMTiH
OepinreHiHe KOWBUIBII, )KETKUTIKTI OOAaThIH IMapaMeTPIiH MOHIEP] KaH-)KAKThI 3epTTEIIE/].

Bip aiiHpIManbIa X =>§, X = —X aybICTBIpybIHa, €Ki aiiHpiManbiga (x;y) = (—x;—y), (xy) =
(x=y), (y) = (;x), an ym aitaeivansina (x;y;z), = (y;x;z) Hemece (x;y;z) = (—x;—y;2)
ayBICTHIpYJIapblHA OaiIaHBICTHI MHBAPUAHTTHI OOJFAaHABIKTAH JKAJFBI3 IICIIIMIH Ta0yFa apHaJIFaH Macese
KEeHIHEH TaJKbpUIaHaAbl. KapacThIpBUIBIT OTHIPFaH TaKBIPBIIKA apHAIFaH Oipramail oKy Kypajjapel,
Makananap bacmaces 6ertepine kapblK Kepai. OgapasiH Keiibipeyi agebuertep Tisiminme kenripinesi [1-7].

Kenripinren mpicamnapaslH OapibIFBIHAA TapaMeTpIiH KaHAai aa Oip MoHAEpiHIe KaJFbl3 MISHIiMII
AHBIKTAY TYpasbl )KOHE OJ MIENIIMHIH 0ap OO0y )KaMJIbl CO3 KO3FaIaIbl.

1-moican.
2x% —atg(coscosx)+a? =0 (1)
TEHJCYIH IIenieik [2].

Hlewyi:

(1) Temmeyre Genriciz x eki y = x? koHe Yy =c0S €0S X Kyl (YHKUUANAPBI apKbLIbl eHinm Typ. Coi
cebenTi (1) TeHmeyx aNWHBIMANBICBIH —X-K€ aybICTBIPYbIHA OalIaHBICTHl MHBApUAHTTHL. byjaH KaHmai na
Oip x TeHzeyniH mwenrimi 6onca, oHxa — x-Te memimi Oonap exi.

Onmaii 6onca (1) TeHaey KalFbI3 MIENIIMIe TeK KaHa TyOipiaepaiH iminae x = 0 GonranHa ve 0oJa anajbl.
By — kaxxerri mapt. XKanmer x = 0 6acka ja TyOipiepi 00Iybl MYMKiH.

Erep TyGipnepain apaceiiga x = 0 Oonmaca, oHJa TYOIpJIepAiH JKUBIHBI Oip 3JIEMEHTTI 0ojia aiMaiabl
(o He OocC >XuBIH, HEMece X A —x JereH eki TyOipaeH Typaabl). x = 0 canbsiH (1) amapsln Ko#cak, oJ
TeHAeyAiH mermiMaepi: a; = 0 Aa, = tgl.

Erep a = 0 Gouica (1) Tenney x = 0 xereH mierrimre ue 0osiazpl, stHM @ = 0 MOHIH €CeNTiH KayaOblHa
€HTi3y Kepek.

Erep a = tg1 6onca, (1) Terney 2x2 + tg?1 = tg1l - tgcosx Typine eHei.

Enpni  —1 < cosx < 16omrangpikran  [—1; 1] apansiFbinga  TaHreHe  (QYHKUMACHIHBIH  ©CIENI
OONATHIHIBIFBIH ecKepin, Oip *karbiHaH tgl-tg cosx < tg?1, an eximmi xarbiHan 2x2 + tg?1 > tg?1
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KaThIHACKIH anambI3, onaa (1) Tenmey {2x2 + tg?1 = tg?1 tgl - tg cosx = tg%x xyileciHe SKBHBAICHTTI,
COHIBIKTaH JKaJIFbI3 mmerrimi 6oubin x = 0 Tabbitansl. JKayaowi:a € {0;tgl}.

2-muican. cos?(ax) + cosx = 2[cos cos (ax) + cosx — 1] renneyin memeitix [2].

Hlewyi:

Kocunyc (yHKIMACBIHBIH JKYIT OONMyBIHAH OCpiIreH TEHIALY X -Ti —X-Ke alMacThIpCaK CHMMETPHLIE,
KAJIFBI3 IICNIIMHIH 0ap 0onybiH X = 0 TeHiri KamTamachi3 ereii (KaxerTi mapt). Tenaeyre Koiicak, Ya
VIIIiH OPBIHIATIATHIHEIH KOPEMi3.

Comn cebenti Gepinren TeHney xanrbix = ( memriMre ue OOJIATHIH MapaMeTp A-HBIH MOHJIEPIH Talcak
XKeTKUTiKTi. Bepinren tenaeyni

cos?(ax) — 2 cos cos (ax) —cosx+2 =0 (2)

TYpiHze Xa3cak, cos cos (ax) -Ke KaparaHaa KBaapaTTHIK, JUCKpUMHHAHTHEI D = 4(cosx —1) < 0 = (2)

TEHICYAIH HaKThl Imemimaepi Tek coid cosx = 1 Goaranga Oap, srum x = 21k, k € z.Ouga (2) =
cos cos (ax) =1 = ax =2nn,n € z.

Erep a = 0, 6epinren TeHAeyAiH x = 2wk miekci3 memimMaepi 0ap, coHapikTan a # 0 00Jybl Kepek.

2nn . . .
Onma ax = 2nn = x = —» @ CaHbl palHoHal Oonca, OepinreH TeHACYAiH Tarbl Aa X = 2wk mekci3

. . 2nn .. .
memiMaepi 6ap. A, a uppanuoHan cad 6oica, oHna 2wk = —— TeHJiri TeK k = n = 0 monzaepinme opsIH

ayajpl, COHABIKTAH JKaJIFbI3 memnriM 0omnbin X = 0 TaObutansl. JKayadvi: a —MppamroHal caH.

n+2 . 2x 2 .
3-moican. a? sin sin (— - x) + sin? (— - —) —aVv4x? —8x + 8 = 3 + arcsin|1 — x|
2 a+l  a+1
TenmeyiHiH KanFpI3 MenIiMi O0JIaTHIH MapaMeTp a-HbIH 0apibIK MoHAEpiH TabalbIK [2].

Hlewyi:
Tenneynen kaitananarbin (x — 1) mamachei OipjieH OalKaiMBbI3:

a’sin [—— (x — 1)] + sin? [ 2 1)] —ay4(x —1)2+ 4 =3+ arcsin|x — 1.

CoHpapIkTaHd t = x — 1 )KaHa aHBIMAJIBICHIH eHri3ceK, OepiireH TeHACY TOMEHJIET] Typre eHe/Ii:
.52 .
a’cos’] + smza—:1 —2aVt?2 + 1 = 3 + arcsin|t| 3)

Benricis t (3) Tek xyn GyHKIUsIAp apKbUILI €HIIT TYP, COJI ceOenTi Tenaey t = —t TypJIeHaipyi apKbLIbI
WHBapUaHTTHI, iFHU t (3) TyOipi Gosica, —t-ma TYOipi.

Bynan (3) tyb6ipsepinin imriage t = 0 Gomysl Kaxkerti. (3) amapein t = 0 KOWbII, MapaMeTp @ -HBIH
MOHJIepiH aHbIKTalbIK, KapamaibiM TypiaeHIipyaeH a = 3 ajlaMbi3.

a # 3 MoHJEepiH/Ie KaIFbI3 TYOipi 00Tybl MyMKIH eMec.

Enni paceinna ma, a = 3 6omaca (3) nemie TyOipi Gomazabl eked: (3) TeHaeyiHeH Keleci TCHAEY aayFa
OoJIaabL;

9cost + sinzg— 6Vt? + 1 =3 + arcsin|t| = 17cost — 12Vt?2 + 1 = 5 + 2arcsin|t|.
Conrbl Temueynin [—1;1] ambikranmy oGusichinga f(t) = 17cost — 12Vt? + 1 GyHKUMACH  anabIMEH
f(=1) = 17cos1 — 12+/2 -nien £(0) = 5 — k neitin ocexni e, f(1) = f(—1) neitin kemum.

A, on xarel @(t) =5+ 2arcsin|t| - kepicinme, ¢(—1) =5 + 7 -nen @(0) = 5-ke neiiin kemumi ae,
conan keitin @ (1) = @(—1) - MoHiHe neiiin ocemi.

Coun cebenri f(t) = @(t) renneyinin xanrb3 t = 0 TyOipi 6ap Ooxansl (keibip snedbuerTepae Oy 9micTi
MaskopaHT HeMece «min-max» oaici gen Te aram kyp). Omail Gosica mapameTpAiH OChl MoHI TeHICYAI
KaHaraTTaHIbIPAThIHBIH KOPEMI3.

4-moican.

2
21+x2+acosT+a 4=O 4
TEHJEYiH Iemeik [3].

. .1 . . .

Hlewyi: (4) tenneyne x-Ti —-Ke aybICTBIPCAK, TEHICYIH TYPi CaKTalbill KaJaThIHBIH KOPEMi3, OChI

. . . . . 1
TypJAeHAIpyre OaiIaHbICThl MHBAPMAHTTBHIK KACHETIHEH X — TEHJACYHIH IiemniMi 0oJica, OHJa = ~T¢ OHBIH
HIEITiMI.

. .. 1
Cout ceberrti, erep X - *KaJFbI3 HIemimi 0oJica, oHIa X = o AFHE X = +1.
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) . 3
x = 1 monin (4) Tenaeyre Koiicak = a’ + a + S=0.

JuckpumuaanTel D = —2 < 0 Oyman x = 1 Gonranma Va menriMi O0JIBIT TaObUIMAIEL.
Enni x = —1 koiicak, i3aen OTBIpFaH MapaMeTp YIIiH KKeTTi MapTThl (BKETKUTIKTI eMec) alnaMbl3, sSIFHU
a’+a-075=0=a=05Va=-15.

) . . . ) ) .. . ) t
Ocphl exi KYAIKTI MapaMeTpAiH MOH/AEP1 YIIiH meiMAepiHiH CaHbIH aHBIKTaWbIK. O YIIiH X = tg 3

t € (—m;0) U (0; ) TPUrOHOMETPHSIIBIK aybICTBIPYBIH KOJIAHCAK, TOMEHIET] TCHICY/Ii aaMbl3:

250t ¢ acos(2ctgt) + a® —1.25 =0 (5)

1%, Erep a = 0.5 6omnca, ouza (5) TeHaeyneH Keneci TeHaey MIBIFAIbI:
cos(2ctgt) = 2 — 21*smnt (6)
Con  karbiHZarel  Y1(t) = cos(2ctgt) - kypmemi  ¢yukums = y(z) =cos cos z,z(t) =

2ctgt. te(—m; 0) = z(t) € (—oo; +0)z(t) - MOHOTOH/IBI KEMH/I, coll cebenTi y; (t) GyHKUMACH -1-1eH
+1-re miekci3 per Tepoemic xacaiinbl, myaaa y;(—0.5m). An t € (0; m)Momumepi yirig y; (t) Ky TabIIaIb,
JKOFapFbl KACHET CAaKTAJIbII KaJla/Ibl.

OH xarblHgarel y;(t) = 2 — 21757 dypkuusasr y(z) = 2 — 2177 A z(t) = sint  pyHKUMAIAPHIHBIN
KOMIIO3HIIHSICHI JIETT KApaCThIpyFa 00aIbl.

Onna y(z) rpadwurin camy yimiH mdctypmi 2% -KepceTKIimTiK (QYyHKIUSHBIH rpaduriHeH cosra Oip
Oipriikke Kerripim, almucca OCiHE KaparaHIa OCBTIK CHMETpHs Kacall, JKOFapbhlFa 2 KeciHAire keTepce
OoJFaHsbl.

ConppIKTaH aiHpiMaibl t € (—1; ) = Y, (t) GyHKUMACH anapiMeH Y, (—m) = 0 MoHIHEH Y, (— g) =1

MOoHiHe JICHiH eceli Je, COJlaH KEHiH Y, (— g) =1 -5eH y, (g) -re JICHiH KeMill, KalTaaaH y, (g) = —2 -1eH
v, () = 0 -re aeiiin ecei.

Con ce6enri (6) Tenneynin (—m; 0) U (0; ) apanbirblHgarsl TYOIpJIepiHiH caHbl MIEKCI3 KON EKEHiH
KepeMis.

20 Anerep a = —1,5 Tabrinca, onza (6)Tenaey

cos(2ctgt) = ;(2 + 21¥sinty (7)
Typinge Oomanel  jga, Vit € (—m;0)U (0;m) = y = cos(2ctgt) dyuxkumsueiy,  Mongepi  [—1; 1]
CErMEHTIHJIE JKaTa bl 1a, ajl y = ;(2 + 21+5i"t) (YHKIIUSCHIHBIH MOHEPI [12 \ {g}] JKUBIHBIHAH AJIbIHA/IBL.
Onaii 6osica (7) Tenzney cos(2ctgt) = 1 %(2 + 21¥SInt) = 1 xyifecine MoHeC.
Exinmi tenpeynin t € (—m;0) U (0; ) mapThl YUIH KalFbl3 t = —g TYOipi Tabeuamel. By TyOGip

OipiHII TeHueyni Jhe KaHaraTTaHiwipanbl. OHzIa ecenTiH jkayaObl mapamerpiiH a = —1.5 MoHiHE TeH
6onanel. AKayaoeri: a = —1.5

5-mpican. 2! + |x| = y + x2 + a, x? + y? = 1 xyitecin memeiix.

Hlewyi:

Bizain xyienin mremimi (x;y) 6omnca, onma (—x;y) memimi Ooabin Tabbutaasl, SFHU Kyie (x;y) =
(—=x;y) typaenumipyHe kaparaHga wuHBapuaHTThl. Omail Oojca jkamFel3 wmiemim Oomybl yuriH x =0
HIAPTHIHBIH OPBIHIATYBI KOKETTI.

XKyitere amapein Koiicak y = 1 — a, y? = 1, 6ygan a = 0 nemece a = 2 anameiz. CoHbIMEH, GepinreH
KYHEHiH >KaJFbl3 MIeMIIMiHiH Oap OOJIybIHBIH KaXXeTTi mapThl YiIiH He a = 0, He a = 2 G0IyBl Kepek.

XKerkinikti mapts! 60sa Ma ekeH?

1°.a =03, xyite y = 2¥ + |x|(1 = |x]), y? = 1 — x? Typine enexi ae, |x| = /1 — y? GonranbIKTaH,
OipiHmmicineH y = 1, an ekinmicineH y < 1 TaObuianel, coHpiMeH Oipre Tek x = 0 Oomcay = 1, sfrHU
sairb3 menriM 6omasin (0; 1) TaGbuiamb.

2°.a =23, xyite y = 2% — 2 + |x|(1 — |x]), x? + y? = 1. Mbican ymin, Gyi xyiteriy (1;0) xoHe
(—1; 0) neren exi wrermrimi 6ap.

EH coHpIHza, OepiireH >KYHEHIH KaJIFbl3 MICIIiMI 0OJybl YIIIH KaXeTTI KoHE KETKUTKTI mapTel a = 0
eKeHiH kepemi3. Kayaboi: a = 0.
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6-moican. {x>* —2a+1)x+a?-3=yy?—-QRa+1y+a*—-3=x TEHEyIep IKYHECiH
mereuix [4].

Hlewyi:

Erep (x;y) xyitenin mremrimi Gosca, onaa (y;x)-Te miemimi, con cebenti X =y TEHAIri OpbIHIATYbI
KaxeT, ockl cumMerpusgaH x2 — (2a+1Dx+a?—-3=x = x> - Q2a+1Dx+a?—-3=0 rengeyi
naiina 6omasl skoHe nuckpuMuHaHTH D = (a + 1)? — (a® —3) =2a+ 4> a = 2.

ConpiMeH, a = —2 Gonca, ouma {x> +3x +1=y,y> +3y+ 1 =x.

Kyiteniy tenneynepin 6ip-6ipinen ancak (x —y)(x +y +4) =013.
I'y=x=>x*4+2x+1=0>x=-1>y=—1,51u (x;y) = (—1; —1) - xyifeHiH memnimi.
2°.y + x = —4 = xyilenin Gipinmi Tenaeyinen x> + 4x +5=0 = x € . HKayaov: a = —2.

T-moican. {ax*+2ax+y+3a—3=0ay>+x—6ay+1la+1=0 TeHzeysep KyheciH
mereiik [4].

Hlewyi:
XKanaganu = x + 1, v = y — 3 Geunricizzuep eHrizcek OepiiareH xyie

{au!+v+2a=0u+av®+2a=0 (8)

TYpiHe eHin, oHbIH (U; V) memnriMi 6osca, ouaa (V; u)-MoHIepi ¢ MIeIIiM OObIN TaObUIATBIHBIH KOPEMi3.
KanFez memimM < 3, erep v = u (kaxerriniri). (8) amapemm Koiicak au® +u + 2a = 0 Tengeyin
aJaMBbI3.
Kanrez LIenIim HE a=0 Ke3iH/e (CBIBBIKTBIK TEeHJIeyTe alfHaIFaHma), HE

2
D=1-8a?=0,srana = + % OpBIHJIAJIFaH yaKbITTa 00JIajIbl.

(8) xyitere koiicak: a =0= (0;0); a= g = (—V2;—V2); a= —g = (V2;v2) sxanre3 rana
mrerrimaepiniy 6ap exeHin, an (x;y) nen (u; v) apaceinma e3apa OIpMoHII CoKecTiK 6ap OOJIFaHIBIKTaH
i31en oThIpFaH xayanThl anambi3. JKayaéer: a = 0, a = +0,25v/2.

8-mbican. AnreOpaiibIK jxoHE TPAHCIICHICHTTIK TEHACYJIEP XKYHECIH IIenieHik [5]:

{zcoscos (x—y) + 2+ xy)sinsin(x+y) —z=0,x*+ (y—1)? + z?
=a+2x,(x+y+az)[(1—-a)lnin(1—xy) +1] =0.

Hlewyi:

Exinmi tenmeyai (x —1)? + (v — 1)? + z2 = a + 1, Typinne xascak, ouna (x;y;z) memimi Gonca
(y; x; z)-Te wienrimi ekeHi mbiFaabl. OCbl CHMMETPHSAAH X = Y IAPThl KAYKETTI eKeHIH KopeMmis.

. . N . L k

Byn xarnaiina Gepinred sxyieniy 6ipinmi terneyinen z + (x? + 2) sinsin2x —z =10, x = 7”, kez

[IENIMI IBIFabL.
L . k2m? .

Ywinm reqeyinen xy < 1 6onranabikrad (x = y) = Tn < 1,omaii bonicak =0—3I=>x =y =03.
Bynan exinmii TeHney z2=qa-1 TYpiHe OOJIBII KaIFbI3 IIemiMre Tek a = 1 MoHiH/e ue 00a ajabl.

Erepa = 1 — 3, yminmi teaaeynea x +y+z = 03=>x +y < 0.

Apbl Kapai, @ = 1 MoHIH JXYHEHIH eKiHIII TeHICYiHe KOHCak x? + yz +2z2=2(x+ V) KaTbIHAaChIHAH
x=y=z=013.

IMapamerp a = 1 moniHAe O6acka menriMHiH 00mybl MyMkin emec. (0; 0; 0) ymrriri pacsinma ga Gepiarexd
KYHEHI KaHaraTTaHAbIPaThIHBIH KepeMi3. Kayaodwvi: a = 1.

9-mbican. Expni xoc mapameTpiaeH Toye i Oip KyHeHi ey 1i KapacThipaisik [7]:
{xyz+2z=a,xyz?+z=b,x*+y* + 2% =4.

Hlewyi: Ecenti KanaraTTaHabIpaThiH xyn (a; b) mouzmepi TaObuibim, (X;y;Zz) i31eM OTHIPFAaH JKAJFbI3
memiM OoJnceiH neitik. XKyleae x = —Xx,y = —y Jen ecenrecek, eIlTeHe ©3TepPMEHTiHIH Kopemis3, SFHU
(—x; —y; z) ecenTiH mIelIiMi, OHIa MHBAPHAHTTHIK KacueT GoibiHma X = y = 0 00sybl KaxeT, ojaii 6ojca
ecerrriy memnrimin (0; 0; z) Typinze i3meimis.
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Kyitere amapein Koiicak z = a, z = b,z =4 =z=42,a=>b = +2. bizni KaHaFaTTaHABIPATBIH KYII
mapamerpiepHea = b =2He a =b = —2.

Bipinmi xarmaiina xyz + z = 2,xyz? + z = 2,x?+y? + z% = 4 xyiiecin anpim, x =y = 0,z = 2 OHHIH
HICIiMI €KEHi KepeMis.

Bipinmi, ekinmi Ttenmeynepaen xy(z2—2) =0 mbiragsl. Erep x =0 Gonca, eKiHImi, yImiHmi
TeHaeynepeH z = 2 xoHe Yy = 0 OomateiHel 6i3re OypbrHHAaH Oenrimi. Jom ocemmait y = 0 Gonranma ma
JKOFapBIJIaFrhl IICIIIM maiaa 0oaibl.

Enni z2 — z = 0 6ochiH aen yiirapaiibik, ouna z = 0 Hemece z = 1.

Erep z = 0 Gonca, anramks exi TeHey 0ip-OipiHe KapaMa-KalTibl, SFHU MENTiMi KOK.

Erep z = 1 6onca, {xy = 1 x% + y? = 3 anamsI3, OHBIH OpTYpi TOPT IIemimi 6ap, con cebenri a = b =
2 €CeIITIH IIapThIH KaHaFaTTaH bIpa aTMANTHIHBIH KOpEMI3.

a=b=—2 6onceH, oHmA XYZ+Z = 2,xyz*> +z = 2,x?+y% + z2 = 4 yileciHeH OHBIH KaJIFbI3
mertiMi 60oer X = y = 0, z = —2 TaOBUIATHIHBIH, a1 6acKa HAKTHI MIENTIMACPIHIH 00JIMAUTHIHEI ©31HEH-031
tycinikti. Kayaoovi: a = b = —2.

KopsiTa aiftkanma, kaamaid ga Oip TypieHAipyre OaiaHBICTHl OPHEKTIH WHBApUAHTTHIK KacHETiHIH Oap
0OJIybIHAH 13/Ie OTBIPFaH IICIIIMHIH KCHETTeH, KYTIIETeH COTTE Mmakja 00JaThIHABIFBIH KOP/IK.

[Mapamerpai, acipece, TOCTYpJli TCHIAEYJIEp MEH TEHCI3MIKTEpPre eHri3y Mporeci eMipre xaHa OarbITTarbl
€cenTepiH KelyiHe opacaH 30p bIKIa eTTi aeyre 0omaapl. Con ceGenTi OChIHAAN TYPACT] ecenTep i menty -
IIBIFAPMAIIBUTBIK KBI3MET TYpi, all MIemiMaepai KepceTy - TamKbIpIBIKTHIH HoTmkeci. [lemimai izney
OapbIChIHAA 3EPTTEYINiHIH TAHBIMABIK KBI3BIFYIIBUIBIFEl KAJBINTACHII, IIIFAPMAIIbUIBIK MOJCHHETI,
3epTTEYIIUTIK KacueTi maMuabl. OKyIIBUIApAbIH OWjay KaOiNeTiHiH IyphIC JKeTiLTyiHe, MaTeMaTUKa ToHIHE
JIeTeH CYHICTICHITIKTIH apTybIHa KOMET1 THEPI aHBIK.
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L C.Ceiigpynnnun amvinoazer Kaszax azpomexuuxansi ynusepcumemi, Hyp-Cynman ., Kazaxcman
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EPIKTI PETTI TYPAKTBI KO3®®ULMEHTTI ChI3bIKTHIK BIPTEKTI AUOPEPEHIIUAJIBIK
TEHAEYAIH, IIEIIMAEPIHIH, ®YHAAMEHTAJIAbI )KYHECIH KYPY TYPAJIBI

Anoamna

Kymbicra «EpikTi perri TypakThl KOI(QHUIMEHTTI CBI3BIKTBIK OipTekTi aAupdepeHnnaniblK TeHACYIIH
(byHIaMeHTaNIbl IemimMaep KYHeciHiH KypbUTybD» TaKbIpBIOBIH OasHIayIbIH Oip omicTeMeci YChIHbUIAABI. bepinren
TaKBIPBINITHIH AOCTYPIi OasHIanysHaa, tuddepeHnnanaslk TeHAeYAiH CUIIaTTaMalbIK TeHACYIHIH KOMIUTEKC TyOipiepi
O0ap Oomran >xarmaiima, auddepeHIUaNAbIK TEHACYIIH oONlapra colkec aepOec miemiMaepi KOMIDIEKC Tajuay
JJIEMEHTTEpiHEe CYHEeHe OTBIPBIT TYPFbI3buIansl. COHBIH cajlapblHAH, MYHIAW jKargailnma, oKy OarnapiiamManapblHa
CBI3BIKTHIK UG GEpEHINANABIK TeHACYIeP TEOPUACHl EHTI3UIMN, all KOMIUICKC Tajjay TEOpHAICH CHTi3iIMeTeH
MaMaHIBIKTAPIBIH CTYACHTTEpiHe OepOec menrMaepaid Typiepi Herizaeycis, oenrini ¢akT petinae Oepineni Hemece,
TEK OCHI YKaFIal YIIiH, alIbpH ajla KOMIUIEKC Tajiay AJIeMeHTTepi Oepineni.

JKymbIcTa YCBIHBUIFAH O/IICTEMEHIH ASCTYPJi SAICTEMEAEH epeKILelNiri, epikTi peTTi TypakThl Kod(pQHIUCHTTI
OipTeKTi CHI3BIKTHIK IU(depeHInanIbIK TeHACYIH CBI3BIKTBIK TOyelci3 JepOec menrMaepiHiH (QyHIaMeHTaIbl
KYHECIH TYPFBI3Y CYJIOACBIHBIH, TEK TEHICYMAIH COJI JKakK OeJiriHe coikec mu(pQepeHIMaNIbIK CYI0aHBIH KacueTTepi
HETi31H/Ie, KOMIUIEKC Tajay TCOPHUSICHIHBIH JJIEMCHTTEPIH KOJIAaHOali KyphLUTYbIH/IA.

Tyiiin ce3aep: nuddeperumanapik cyinbda, cunaTTaMaibK KOIMYIIENIiK, OIpTeKTi TeHAeY, AepOec IeniM.

AnHomayus

I1.B. Beiicebaii %, I X. Myxameodues 2

! Kasaxckuii azpomexnuueckuii ynueepcumem umenu C.Ceiighyannuna, 2. Hyp-Cynman, Kazaxcman

2 Bocmouno-Kaszaxcmanckuii 2ocyoapcmsenuuiii yuueepcumem umenu C. Amandiconoea,
2. Yemv-Kamenocopck, Kazaxcman
O NOCTPOEHUU ®YHJAAMEHTAJIbHOM CUCTEMBI PELIEHUI JINHEMHOIO OJHOPOJHOI'O

JUOPEPEHIIMAJIBHOT'O YPABHEHUS C TIOCTOAHHBIMHA KOOPUIIMEHTAMU

IMPOU3BOJIBHOI'O ITOPAIKA

B pabote mpennaraercss ogHa METOIWKa HM3NOXeHUs TeMbl «llocTpoeHne QyHmaMeHTaIbHON CHCTEMBI PEIICHHN
JIUHEWHOrO0  OJHOPOAHOTO  JudepeHInaNbHOr0  YpaBHEHHsI MPOU3BOJBHOTO  MOPSAKA €  MOCTOSHHBIMH
ko3 dunnentammuy. [Ipy TpaANIIMOHHOM HM3JI0KEHHH JAHHOM TEMBI B Cilydae, KOrJa XapaKTepUCTHYECKOe ypaBHEHUE
HNMEECT KOMIIJICKCHBIC KOpHI/I, COOTBeTCTByIOI_[II/Ie UM YaCTHBIC peI_[IeHI/ISI ypaBHeHI/IH CTpOfITCS[ HOCpeI[CTBOM HpI/IMeHeHI/IH
9JIEMEHTOB KOMIUIEKCHOTO aHanu3a. B clefCTBUM 4ero, Juisi OOyYaroImUXCs MO CIeNUaIbHOCTSAM, B YbH Yy4eOHBIE
NPOrpaMMbl BKJIFOYEHA TEOPHUs JIMHEHHBIX qud(epeHInaTbHbIX YPaBHEHHH C TOCTOSIHHBIMH KOG (GHUIMEHTAaMU U B TO
Xe BpeMﬂ HE BKJIFOUCHO M3yquI/1e TeOpI/II/I KOMIUJICKCHOT'O aHaJin3a, BUJbl YaCTHBIX peHIeHI/II/IypaBHeHI/ISI B JAHHOM
ciTydae BeIJaeTcs 0e3 000CHOBaHMUSI, KaK H3BECTHBIN (DAKT WITH, TOJNBKO PaIH 3TOTO CITydasi, IPEIBAPUTEILHO BBITAIOTCS
2JIEMEHTHI KOMIUIEKCHOTO aHAJIM3a.

[pemnaraemas B paboTe METOAMKA U3JI0KECHUS OTIIMIACTCS OT TPATUIIHOHHOTO H3JIOKCHISI TAHHOW TEMBI TEM, YTO B
Hell cxeMa MmocTpoeHHs (YHIAMEHTAIBbHOH CHUCTEMBI YaCTHBIX PEIICHUH OJHOPOAHOTO JHMHEHHOTO YpaBHCHHS C
MMOCTOSTHHBIMU K03()(DUIIMEHTaMU TPOU3BOJIEHOTO MOPSIKA CTPOUTCS TOJBKO Ha OCHOBE CBOMCTB MU((epeHIHaTIbHOM
(OpMBI, COOTBETCTBYIOIICH JICBOM YaCTH YpaBHECHHs, HE HCIONB3ysS IMPH STOM 3JIEMEHTHl TCOPHU KOMILICKCHOTO
aHanIM3a.

KuoueBble cioBa: nuddepennmanbHas ¢(opma, XapaKTEpPUCTUYSCKUN MHOTOWIEH, OJHOPOJIHOE YypaBHEHHE,
YaCTHOE pelIeHHe.
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Abstract
ON THE CONSTRUCTION OF A FUNDAMENTAL SYSTEM OF SOLUTIONS OF A LINEAR
HOMOGENEOUS DIFFERENTIAL EQUATION WITH CONSTANT COEFFICIENTS
OF AN ARBITRARY ORDER
Beisebay P.B.!, Mukhamediev G.H.?
1S, Seifullin Kazakh Agrotechnical University, Nur-Sultan, Kazakhstan
2C. Amanzholov East Kazakhstan State University, Ust-Kamenogorsk, Kazakhstan

The paper proposes a method of presentation topics «On the construction of a fundamental system of solutions of a
linear homogeneous differential equation with constant coefficients of an arbitrary order». In the traditional presentation
of this topic in the case when the characteristic equation has complex roots, the particular solutions of the equation
corresponding to them are constructed by applying the elements of complex analysis. In consequence of that, for
students in the field, whose training programs included the theory of linear differential equations with constant
coefficients and at the same time does not include the study of the theory of complex analysis, types of private solving
the equation in this case is given without substantiation, or as a known fact, only for this case, previously issued
elements complex analysis. Offered in the presentation technique differs from the traditional presentation of the topic in
that it partial solutions scheme for constructing fundamental system of homogeneous linear equation with constant
coefficients of arbitrary order is based only on the basis of the properties of the differential form corresponding to the
left side of the equation, without using the elements of the theory of complex analysis.

Keywords: differential form, characteristic polynomial, homogeneous equation, partial solution.

EpikTi peTTi TypakTsl KO3pGUITHESHTTI
Y+ Py e Py =0 1)

CBI3BIKTBIK TEHJICYIHIH CBI3BIKTBI TAYENCI3 AepOec IemnMaepid Tady KOJIbIH KapacThIPaMbI3.
Tenneynin con xarpiHa colikec AudepeHITNaANIBIK CYII0a JeT aTanaThlH

L.(y)=y™ +p ¥y "V +..+p,y )
OPHETIH eHTi3eMi3.
K alfHBIMAITBICHIHA KATBICTHI

P (k)=K"+ p, k"™ +...+ pk+p, 3)

n

KOIMYIIENITiH (2) CyJI0aChIHBIH CUITATTAMAIBIK KOTIMYIIIETIIT1, all

K"+ p, K" +....+ pk+p, =0 4)

TeHzeyiH (1) TeHaeyiHiH cUIIaTTaMalbIK TEHIEY1 eIl aTaliMBbI3.
Huddepennmanapik cyndanap MEH cHIATTaMaJIbIK KOMTMYIIKOIIMYIICTIKTEp ©3apa OipMoH/l COMKECTIKTe
0oJIaabl.

Lp(k)()/) TYpiHzE P(k) KeIMYIIeNirine coiikec cynbansl OenrineiMiz. duddepennmanapik cynbdanap
KeJieCl TY)KBIPBIMIAP OPBIHJIBI 00JIa bl

TyxbipbiM 1.
Erep (3)cunarramaiibik KOIIMYIIETITi

Py, (k)=0Q, (k)G (k)
TYpiHze XikTence, onma L (y) anddeperumanasik hopmacs (3) Typingeri Q, (k) xome G, (k) (s+1=n)
KOIMMYIIETIKTePi apKbLIbI

L, (Y) =Ly, (k)(LQS (k)(y))

TYPiH/E 5Ka3blIabl.
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TYKbIpbIM 2.
Erep w = 0 Gosica, onza ke3 kenrer N =1,2,... sxone M =12,... ymin L™(w)=L,(L,...L,(w))=0-
m per
TyKbIpbIM 3.
LM (Ays + o) =AL0(y) + 4,L0(y,),  mymmaes 4,4, €R,  w,w, - N per

muddepeHnanIaHaThH (QyHKIUSIIap.
TyxbIpbIM 4.

LM (w®)=(Lr(w)¥, n=12,..m=12,..., s=1,2,...

TyxKbIpbIM S.
n-1
Kes kenren ymin L, (XW) = XL, (W) + z (n - i)pn_i W(n_'_l), n=12,...
i=0
1-5 TyxeipeiMaaps! nuddepeHnnanabpK cyida MeH TybIHIB Taly epexeNepiHeH MIbIFaIbl.
Tyxbipbim 6. Erep L, (W) =06omnca, onna  L? (X mflw) =0 Gonazsl.

Bys1 TYKBIpBIMHBIH aKUKATTHIFBI

L2 (xw) = L. (L, (xw)) = L{an(vm g(n _ i)pniw(”“‘l)j _

n—

= L, (XL, W)+ 3 (n=)p, (L, (w))

i=0
TEHIITTHEH MIBIFAIbL.

Cannap 1. Erep L, (W)= 06oica, onna
L (xm‘lw)= 0, m=12,. )
Canpap 2. Erep L, (W) = (0 0oJica, oHIa

er‘:(xsflw)zo, m=12,.. ,s=12,..m (6)

By canpapabiy akukaTTeEsl L (Xs’lw) =L (L'f1 (XHW)) TEH/TiHeH MIbIFaIbl.

Enpi (1) TerneyiHiH CBI3BIKTHI TYENCi3 AepOec MIeiMAepiH aHbIKTay MOCeIIeCiH KapacThIpaMbl3.
Ke3 kenreH KeNMYIIETIKTIH CHI3BIKTHIK HEMECe JUCKPUMHUHAHTHI TEpiC KBajpar YHIMYIIENIK TYpiHAeri

KOOCUTKIIITEP/IIH TopeKeNepiHe, sFHU P,_n (k) CUNATTaMaJIbIK KOIIMYIICIITiHIH KeOeHTKiITepre

P ()= (k=)™ (k=)™ - (k= k2 k) (P pk v (kP4 p k4, )

TypiHge OkikremiHerimi Gemrimi, MyHmarer M, M,, .., Mg, 1,1, ... 1 . - OH Oyrin caunap,

m +m, +..+m, +2(|1 +1,+..+ |#)= N sxone kes kenren J =12,..., 1 ywin D, = pjz—4qj <0
(sFHU k* + p J—k + (0 kBazpar ymmyuieniri Tepic AMCKPUMUHAHTTBI).

bi3, anneimen, (6) xikrenyiniH opOip kebOeiTkimiHe (1) TeHIeyiHIH KaHIal MenrMepi colkec KeleTiHiH
KapacThIpaMbl3.
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(6) xikTeniHnyiHae (k — b)m TypiHzAeri kebeuTkim 6ap OoyicbH. by skarmaiina (2) cys10ackIHBIH F’Ln (k)
CHIaTTaMaNIbIK KOMMYIIENIr, Kikreminyinage K — b keOeHTkimi X0K P,_nfm (k) KOTIMYIIICIITT apKBIIBI

KeOeHTKiITepre

P (k)=P, ,(kXk-b)", m=12. n-1, ®)

TYpiHAE KIKTEITIHET.

TyxsippiM 1 GolibiHma (8) xikTeminyine muddepeHimanaplk cyrdansH L (y) =L, (L;n (y)),
OpHEKTeNiHyi colikec keneai, myHnarsl L (y) = LPnfm(k)(y)’ I_l(y) =y’ —by.

y=e” QyHkimscs  ymin I—1(y) =Yy —by=0 GomraHapikTaH, TYKbIpbIM 2 MeH (6) KoHE
L, (Xsf1 A ): L. ., (LT (Xsfl A )) TEHTIKTEPiHEH

ehi* xe* ... X

m; -1 4 kjx

e (9)

¢bysKIsIapeiHGH (1) TeHAeYiHIH M CHI3BIKTHIK TOYEJICi3 MenriMaepi O0JIaThIHBIH alaMbI3.
CoHbIMeH, PLn (k)CI/IHaTTaMaIH)IK KOIMYIIENIriHiH KeOehTkimrTepre (8) TypiHaeri >KiKTemyiHIeri
(k —b)m keOeliTkimine (1) Teraeyiniy (9) TypiHIEri M CHI3BIKTHI TOYEJCI3 MICIIIMICP] COMKEC KEJICTiHIH

aNIbIK.
Con cuskrtel, erep (2) cyI0achIHBIH CHOATTaMalBIK —KeOIMYIIENIri KikTeninyinge ' + py’ + qy

kebeiTkimi xok P, (k) KOIMYIIENITi apKbUTBI, KOOeHTKImTepre

P_(k)=P, »(k)-(k*+ pk+q),1eN, 2l <2n, (10)

n

TYpiHAE >KIKTENiHCEe, OHJa Ln(Y) nuddepeHnnanaplk cyndaceiHbH, L, (y)= y"+py' +qy cyrbacsr
apkpubl, L (y) =L, , (Ll,,Z (y)) TYpiHZE ’Ka3bUTybIHaH,

L(y)=y"+py +ay=0 (1)

TEHJICYiHIH HeJJIeH o3rele op Oip Heik emec Y memimine(1) TeHaeyiHiH

Y, XY,y X'y (12)

Typinzeri | chI3BIKTHIK Toyesici3 menrimMuepi colikec KeIETiHiH alambl3.
[1] »xymbIicbiHnaa, D < 0 xxarnaiibiaga, Y = U(X)\/(X) ayBICTBIPYBIH €HT13y apKbLIbI, KOMIUIEKCTIK TaJIIay

JIIEMEHTTEpiHe KYT1HOeH aK,

_Pi _Pi

y,=e 2sin——x, y,=e 2 CcoS——X

¢ynkuumsuapbiabiy (11) TeHACYIHIH CBI3BIKTHI TOYEIICi3 MenriMiepi 00NaThIHBI KOPCETUINeH O0IaThIH.
Ocol memimaepai (12) xylecine ke3ek Ke3ek Kost OTHIpHIT (1) TeHIeyiHiH

° J-D 2 =D na 2 . =D
2

Py _
e 2 sin 5 X, Xe 2 sin 5 X,y X

S =D V=D .o P J-D
2 2

e 2 cos X

2| cBI3BIKTEI TAYEJICI3 MICHIIMAEPIH ajJaMbl3.
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KopriTa kere, F’Ln (k) cHUNaTTaMalblK Kemmymieniriaig (7) >KIKTeTyiHiH (k—ki )mi, i=12,..9,

Typingeri op0ip kebeintkimine (1) rtemmeyinin (9) typinmeri M CHIBBIKTBHI Toyesci3s memiMaepi xoHe

T
(k2 +p;k+q j)', J=12,.., pu, rypiugeri opGip xeGeiirkimine (13) Typimmeri 2I, cei3bikTel TOyencis

HIeTIiMEePl COMKEC KEJIETIHIH aJIbIK.
Hormxeciune, (7 KIKTEIyl OoifpIHIIIA (D) TeHCYIHIH OapIIBIFbI

m+m,+..+m,+ 2('1 + |2 + ..+ p ): N ceBBIKTHIK Toyenci3 menrimuaepid, srau (1) TeHIeyiHiH

menriMaepiniy QyHIaMeHTanabl )KYHEeCciH anambl3.
OcBI KOPTBIHABI HETi31HAE, EPIKTI PEeTTI TYPaKTH KO GUIIMEHTTI OipTEeKTi CHI3BIKTHIK TeHIEYiHIH nepbec
meniMIepiniy GyHIaMeHTanbai KyHeciH KypyablH KeJleci CXxeMachlHa KelneMis:
(n) (n-2) -0 - . .
Yo+ Py +.... + PgY =V - rypaxrsr koaddunmeHTTi OipTEKTi CHI3BIKTHIK TCHIEY;
-1 .
PLn (k) =k" + pn_lk” +..+ plk + P, - cunarramansiK KONMYIIETIK;
m m my (1,2 L (2 2 2 I
P (k)= (k—k )™ - (k =k, ™ - (k= ) (k2 + pk+0, - (k24 pk 46, ) - (K24 Pk +,) .

CUNATTaMaJIBIK KOTIMYIIEIIKTiH KapamaibiM KeOeHTKImTepre JKIKTeTiHyi;
m+m2+...+m3+2(ll+lz+...+Iﬂ):n;

D, =pj-4q,<0, j=12,..., z.

PLn (k) KOnMyuweniciniy

KobetimKiwmepee scikmeninyiniy Tenoeyoiy Kapanativim Kebelimkiwike catikec 0epbec wewimoepi

Kapanaueim KeOeumkiuli

(k—ki)mi, i=1,2,...,19 ek‘x,xekix,...., Xmi—lekix

2 ] o, J-D, h,  J-D. 5,  J-D
(k +pjk+qj)’ e 2 sinT’x, xe 2 sin 5 L x,..., xM e 2 sinT’x,
1=12,..,u.

e

) LW ~D, L ~D,
2

cos X, xe 2 cosTx,...,x' e 2 cosTx
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MATEMATHUKAHBI OKbITY BAPBICBIHAA OKYHIBIJIAPAbIH, JIOTHKAJIBIK MOJAIEHUETIH
KAJIBIIITACTBIPY }KOJIJAPBI

Anoamna

MaxkanaHblH ©3eKTiliri emimizgeri OumiM Oepy xyleciH pedopmanaynblH MaHBI3IBI OAFbITHl JKeKe TYJIFAHBIH
epeKmIerikTepine, jKeKe MYMKIHAIKTepiHe, OediMmmimiriHe jkoHe KaOimeTTepiHe colikec maMmybslHA Oarmap Oepy
MocerneepiMeH aHBIKTaJanel. ATAaMHBIH Ka3ipri KOFaMAarbl TONBIKKAHABI iC-OpeKeTi, OHBIH KYHIENIKTI eMipi MeH
KOCiOH KBI3METI OJJaH KaJITBl JaMYABIH, KaJbl MOACHUETTIH JKOFaphl ACHreHiH Tanan ereni. Makanaga OKyIIbUIapIbiH
oiiJlay MOAEHHWETIH KaJBINTACTHIPYFa >KOHE OKYIUBIHBIH TYJIFACBIH JaMbITyFa OapblHIIA OaFbITTaJFaH MYMKIHIIKTED
KapacThIppUIFaH. MaTeMaTHKaHbl OKBITY Ke3iHIe OKYIIBUIAPIBIH JKaNIIbl OWJIay MOJCHUETIH KaJBIITACTBIPY ic-
OpeKeTiHIH KYPbUIBIMBIHA, IIBIFAPMAIIBIIBIK MaTEMAaTHKAJIBIK iC-9PEKETTIH epEeKIIeiriHe COlKec OKY MPOLECiH KYPYAb
OULMIPETIH oMicTepi MEH TOCUIACPIH MEHIrepyre OKENeTiH, OKYIIBIHBI ©3IHe KaXKCTTiHI 137ey iC-OpeKeTiHIH poJii
aHpIKTadFaH. JIOTMKaJIBIK MOACHHETTUIK oTe KeH jkoHe Kypueni yrbiM. Ce0eOl, MyHnai OUTIKTUTIKTEp Ke3 KeJreH
MaMaH/BIKTaFbl ajamiaapra Kaxer. COHBIMEH KaTap Makajaja OChl TaKbIPBINTHI 3ePTTEreH FalbIMIApAbIH MHiKipiepi
aHBIK JoJeN peTiHAe KenripinreH. FampiMmapnblH mikipiepiHe Cy#WeHe OTBHIPHIN, OKYIIBUIAPABIH OKY IPOIECiHIe
JIOTHKAJIBIK OMIAayBIHBIH AaMy MYMKIHJIITI )KOHE TYBIHIAFaH Maceseep i MEenTyAiH 9p TYpPJli KoJ1apbl KapacThIPBUIFaH.

Tyiiin ce3mep: IeIyKTHBTIK NaWbIMIay, iC-opeKeT, (QopMaibIel JIOTHKA, OoinkaMaap, O KOpPBITY, KaOiner,
WHTYWUTHBTIK JIOTHKA, MOJICHHUET.

AnHomayus
A.K. Bexboneanosa
Kaszaxcxuii nayuonanvhwlil scenckull nedazosuyeckull ynugepcumem, 2. Aimamot, Pecnyonuxa Kazaxcman
IYTH ®OPMUPOBAHMS IOTUUYECKOM KYJIbTYPbHI YUAILLIUXCS
P OBYYEHUU MATEMATHUKE

AKTyaJqbHOCTh CTaTbH ONpEAesIeTcs TeM, 4YTO BaKHEHIINM HampaBieHHEM pe(GOopMUPOBAaHHS CHCTEMBI
00pa30BaHUs CTpaHBI ABISAETCA OPUEHTANNs HA Pa3BUTHE JINYHOCTU B COOTBETCTBHM C OCOOEHHOCTSIMH, THMYHOCTHBIMH
BO3MO>KHOCTSIMH, CKJIOHHOCTSIMH U CTIOCOOHOCTSIMU. I10JTHOIIeHHAS AeATEIbHOCTh YeJI0BeKa B COBPEMEHHOM 00IIIecTBe,
€ro TMOBCEHEBHas XKU3Hb U NpodeccroHaNbHas NesITENbHOCTh TPEOYIOT OT HEro BBICOKOTO YPOBHS OOIIEro pa3BUTHS,
obmiel KynpTypsl. B craThe paccMOTpeHBI BO3MOXKHOCTH, HAIlpaBJIeHHbIE Ha ()OPMHUPOBAHUE KYJIBTYPHl MBIIUICHUSI
yyaluxcs M pa3BUTHE JHUYHOCTH ywamerocs. B mpormecce oOydeHHs MaTeMaTHKE OMNperelieHa poJjib MOUCKOBOM
JIeSITEJIFHOCTH YUeHHKa, KOTOpasi HPUBOANT K OBJIAJICHUIO METOJJAMU M TIPUEMaMH, TPECTABIIOINME cOo00it co3ianne
y4eOHOro mporecca B COOTBETCTBHHM CO CTPYKTYPOH JEATENLHOCTH, OCOOEHHOCTSMH TBOPYECKOHW MaTeMaTHYeCKOH
JIeSITENIFHOCTH, (OPMHUpPOBAaHUE OOIIEH KyJbTypbl MBIIUIEHHS ydamuxcs. Jlormdeckast KynbTypa OYeHb HIMPOKOE U
cinoxkHoe moHATHe. IloToMy 4To Takme KBanM(UKAIMKM HYXHBI JIIOASIM M000i npodeccun. Kpome toro, B crarhbe
H3JI0XKEHbl MHEHHS YYEHBIX, HCCIIEAOBABIINX 3Ty TE€MY, KaK sIBHOE JOKa3aTenbcTBO. OmMpasch HA MHEHHs YUYEHBIX,
paccMaTpHBarOTCS BOSMOXXHOCTH Pa3BUTHS JIOTMYECKOTO MBIIUICHHS YYaIIMXCs B y4eOHOM IpoIecce W pa3iindHbIe
ITyTH PEeIIeHHUs] BOSHUKIINX IPOOIIeM.

KiroueBble cJjoBa: JAEOyKTUBHBIA TIOAXOJ, JeATEIBHOCTh, (hopManbHas JIOTHKA, THUIOTE3a, MBIIUICHHUE,
CrocoOHOCTH, MHTYHUTHBHAS JIOTHKA, KYJIbTypa.

Abstract
WAYS OF FORMING LOGICAL CULTURE OF STUDENTS WHEN TEACHING MATHEMATICS
Bekbolganova A.K.
Kazakh national women's Teacher Training University, Almaty, Kazakhstan

The relevance of the article is determined by the fact that the most important direction of reforming the country's
education system is to focus on personal development in accordance with the characteristics, personal capabilities,
aptitudes and abilities. Full-fledged human activity in modern society, its daily life and professional activities require a
high level of General development, a common culture. The article considers the possibilities aimed at forming a culture
of students ' thinking and developing the student's personality. In the process of teaching mathematics, the role of the
student's search activity is determined, which leads to mastering the methods and techniques that represent the creation
of the educational process in accordance with the structure of the activity, the features of creative mathematical activity,
and the formation of a General culture of students ' thinking. Logical Culturology is a very broad and complex concept.
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Because these qualifications are necessary to people of any profession. In addition, the article presents the opinions of
scientists who have studied this topic as clear evidence. Based on the opinions of scientists, we consider the possibilities
of developing students ' logical thinking in the educational process and various ways to solve problems.

Keywords: deductive approach, activity, formal logic, forecasts, thinking, abilities, intuitive logic, culture.

MaTtemMaThKaHbl OKBITY OapbICHIH/IAa OKYIIBIHBIH JIOTUKATIBIK MOJICHUCTTUIITIH JAMBITY OJ MOHHIH ©31HIIK
epekienirine OalmaHbICTE. MaTeMaTUKaHBIH OKy OaFgapiamaliapblHa JOHE OKYJBIKTapbIHA JKacaFaH
Tajjay MaTeMaTHKalbIK OlmiMuepnai MeHrepy Oenrimi Oip mopekeAe OKYIIBIHBIH JIOTHKAIBIK OiayblHa
Toyenai Oonambl. COHBIMEH Karap, OKYIIBIHBIH JIOTUKAIBIK MOJCHUETTUIIN MaTEeMaTUKAaHBI OKBIN OLUTy
0apBICHIHIA KATBINITACA b

JloruKaNbIK MONCHHUETTUTIK YFBIMBIHBIH MAa3MyHBIH ally YIOiH KeWOip FBUIBIMH — OIICTEMENiK
3epTTeyNepre Tajnay jkacalblK. JIOTMKanbIK MONEHHMETTUTIK ©Te KeH J>KOHE KYpHedl YFBIM XKOHE OHBIH
OipHere KOMIOHEHTTepi Oap. Onap JoJ JIOTHKAIBIK OW KOPBITYJIap apKbLIbl CHIIATTaNa bl. MaTeMaTUKaHbIH
OKy TIOHI PETiHJETi epeKIIeNiri OKyIIbUIapia OHBI OKBIIT MEHrepy OapbhICHIHAA MaTeMAaTHUKAaJBbIK MOIACHHUET
Jen arajaTblH epeKIle MOIACHHETTUTIK KalblNTacagbl. OAETTe MaTeMaTHKAIBIK MOACHHUETTUTIK TIeH
JIOTUKAJIBIK MOJICHUCTTLIIK e3apa OallaHBICTBI, ©3apa CIHICKEH YFhIMIAp Jen KapacThipbuiafpl. OcChI
aiiTeuTranmapra opaii, kemnrtereH fambimmap (/. [oiia, A.S. XunumH, A.H.KonmaropoB xoHe T.0.)
JIOTUKAJIBIK MOACHUETTUTIKTI JaMBITY/]a MaTEMaTHKaFa epeKIlie MoH Oepei.

MatemMaThKaHbl OKBITY o/icTeMeciHe OailIaHBICThI 3€PTTCYNICPAC JOTHMKAIBIK OWIayJbl JIaMBITYIIbIH
KaKeTTiri aiTeutrad. by npoOmemanst A.Sl. XuHunH non aikeiHgarad. O ockl IpoOJieMaHbl CUTIATTAWThIH
Macelenep JKUBIHTHIFBIH aHbIKTaraH. MaTeMaTHKaHbl OKBITY oficTeMeciHae onl OipHelle MakcaTTapabl eH
MaHBI3/IBI JIeTt Oemin KapacTelpraH. Onapra O JTOTHKAIBIK MOJCHHUETTLUTIKTI KaIbINTACTHIPY/IbI JKATKbI3FaH.
A.Sl. XuHuuHHIH TiKipi OO#bIHIIA €H Oip MaHBI3Bl MACENe OKYIIbUIAPIbI KYHIBI JANCIICYJICp jKacayra
yipery [1].

An B.B. 'HeneHKOHBIH MiKipiHIIE MaTeMaTHKaHBI OKBII OUTy OKYIIBIHBIH Oiiflay KaOlIeTiH AaMbITYy,
JONipeK aWTKaH/AA, OHBIH OENTili epeKIIeNiKTepiH, MbIcajbl, OH KOpPBITYyFa, KYOBLIBICTapFa JIOTHKAIBIK
Tangay Jkacayra YHpeTy KakeT. OWTKeHi, MyHIail OLTIKTUTIKTEp Ke3 KEeJTeH MaMaHJBIKTaFbl aJamaapra
Kaxer [2].

H.S1. BunenkuHHIH koHe OacKalap[blH aWTyBIHIIA MaTEMATHKAaHBI OKBITY OapbICBIHIA OKYIIBIIAPIBIH
oiijlay iC-OpEKETTEepiH JaMBITy HETi3ri Macese OOJBbIT TaObUIAIbI, OJ OKYIIBUIAPIBIH JIOTHKAJBIK JKOHE
IIBIFAPMAIIBUIBIK KaOiIeTTepiH OfaH api JaMbITyFa acep erei [3].

CoHbIMEH, IIOTHKANBIK OHIIay MOJIEHHETI Jlenm oijay KaOuTeTiH AaMBITYAbIH Oenrimi Oip JeHreiiH
TYCiHEMI3 (MHTEJUIEKTYyalJIbIK KaOUIETTepIliH TYTac jKy#eci: aKpUI-Oi, Oiay KaOileTi jkoHe eHIMII KHsUI
JKoHe T.0.), OFaH OWjlay TACUIAEpI MEH TOCUIIEpIH MEHIrepy apKbUIbl KOJ JKeTkisijemi. Maremaruka
cabarblH]a OKYIIBUTIAP/BIH JIOTHUKAJBIK OWJIay MOJCHHETIH KANBIITACTBHIPY WHTETPAIABIK KYOBLIBIC PETiHJIE
3BPUCTUKAJIBIK, JIOTUKAJIBIK, AJITOPUTMJIIK, KOMOWHATOPJIBIK, BHU3yajjibl JKOHE TIJIIK KOMIIOHEHTTEPMEH,
OHBIH Ma3MYHJIBIK aCMEeKTICiH KOpCETETIH, COHIali-aK TYJIFaHbIH TYTac OHay ic-opeKeTiHiH KYPBUIBIMBIHIA
MIOHIK KOMIIOHEHTTEP/IiH WHTETrPalUsAChIH KaMTaMachl3 €TETiH MaFbIHAJBIK KOMITOHEHTIIEH CHITaTTaTybl
THIC.

[lenarorukaiblk MCUXOIOTUsIA OWIAYABIH JIOTUKAIBIK TCIIIEP] Ke3-KEIreH FhUIBIMHBIH apHaibl OuTiMi
MEH KbI3MET TYpJepiH MEHIepy[iH KaXeTTi Kypaibl peTiHJe KapacThIpbuiaabl. JIOTHKAIBIK TociIep
aNbIHFaH OUTIMAl KYyHesey >KoHe JKajlbulay KYpallbl peTiHIe, COHmal-ak OypblHHaH Oap jkaHa OimiMmii
HIBIFApyFa MYMKIH/IK OepeTiH FhUIBIMH TaHBIMHBIH JIOTUKANBIK 9JIiCTEpi peTiHjAe Xyprizineai. MaTemaTHka
FBIJIBIM KOHE TEXHMKA T 00161 TaObuTa bl OHBIH KOMETIMEH TaOuFaTTa OOJIBII KaTKaH KYOBbLIbICTAD MEH
nponecrep 3eprreneni. OKyWbIIapAbIH ic-opekeTi KaHmail ga Olp OKy IOHIHIH MOTiHIHEH TBIC XYpemi,
MyFajIiM aOCTpaKTiIi MaTepHaia JJOIMKaJbIK ONepallisiHbl Ke3eH-Ke3eHMEH KajlblnTacThipazsl [4, 31 0.].

Matematukaiblk OiliM Oepy OaphIChIHIA JOTHKANIBIK OMJIay MOICHHUETIHIH KaJbINTACYBIHBIH HETI3ri
KYpaJlbl IIbIFAPMAIIbUIBIK MAaTEMaTHKAIBIK iC-OpEKeTKe OaiIaHBICTBI OOJNAJbI, SFHU OHBIH CPEKIICIIriH
€CKepe OTHIPBIN KYPBUIFaH JK9HE 137ey cUmaThl 0ap OKy ic-opekeTi Oousbin Tadbuiaabl. Olnay MOICHHETIH
TopOueseyll MaTeMaTHKara OKBITY YPAICIHIE OKYIIbLIApIbIH JIOIMKAJBIK OWjiay KaOiIeTiH JaMbITYIbIH
CTPATETUSJIBIK, JKOJIbI PETIHAE KapacThipaMbld. OKyIIbLIAPLIH OWIay MOACHHUETI Jien 013 OKy iC-opeKeTiH/e
KaJbINTacKaH OUTIMHIH, ICKEpJIKTIH, AaFaplIapAblH TyTac XyHeciH TyciHemi3. Oiulay MoIeHHMETiHIH
MaHpBI3JIbl KOPCETKINN TeK OimMI, iCKepIiKTi, NarfbIHBl MEHIrepy FaHa eMec, COHBIMEH Karap OJapJbl
naianany MeH )KeTUIIIpyre YHeMi YMTBUTY OOJIBIT TaObLIa/IbI.
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JlorukaneIK oilay MOACHHETTUIINH AaMBITY OWJIAyIBIH HETi3rl KypaMIapbhlH KaJBIITACTBHIPYFa >KOHE
IaMbITyFa Toyenni Oomamel. OWimayaplH HeTi3ri KypaMJapblHa aHAIW3, CHHTE3, CAIBICTHIPY, >KANIIbLIAY,
CypbINTay, abCTpakuusiay, HAKThIIAY JKaTabl.

M. Toiia e3iHiH 3epTTEyJICPiHIC OKYIIBUIAPABIH JKaJIIbl MOJICHUCTTUIITIHIH JAMYBIHIaFbl MATEMAaTHKAHBIH
peiiH Xaamel (GUI0COPHITBIK cuIaTtTa aHbIKTaFaH OHBIH TIKipiHIIE, MaTeMaTHKaMEH IIBFapMaIlbUTbIK
KYMBIC — OyJ1 Jomenai ovnmap, momennmeynep Oorbim TaObutazpl. Anaiima, Aonenaey IIBIHABIKKA CoHKec
KeJIeTiH maibIMaayiapMeH, OoJbkaMaapMeH kysere acbipeiiansl. Ockl opaiina J1. [loiia ofinayasiH exi TYpiH,
SFHU JIOJIETIAI JKOHE OWABl KOPTHIHABUIAYABI KapacThIpaimbl. AmaMiapAblH KYHIENIKTI eMipAe oW
KOPBITYJapI6IH OCHI €Ki TYpi Jie KOJIaHbUTybIHa OailiaHkICTRI Oonansl [S].

Ocbl uaesnapAbl Ky3ere acelpy YVIIiH apHaidbl IpiKTENTeH ecenTepli WIBIFapyAbl YHPEHy KaKer.
DopMalTbIBI-IOTUKAIIBIK, KYPBUIBIM JieT 013 KIIaCCUKAJBIK (hOpMalbbl JIOTHKAA SACTTE OW/IbI OasHAay YIIiH
TalianadplIaTeIH KaHaai na Oip ctaHaapTThl GopMaHbl TyciHeMis. EHmi Mbican kenripeiiik. «Erep Oepinrexn
YIIOYphI TeH KaObIpraibl OoJica, oHAa ol TeHOYHipmi ymOypein O6onanpl. EHal TeHOYiipai GoamaliThIH
Oacka Oip ymOypbIII KapacThIpcak, OHIa OJ YIIOYPBI TEHKAOBIPFAIBI YIIOYPHIIT OoMaiiibl. AUTaIBIK A-
TeH KaOBIpFaibl YIIOyphIm 60y KaxeTTi, alt B — Teq Oyitipii ymOypsim neiiik. OHma )KoFapbia KeNTipiireH
MBICAIIaFbI TAHBIMAAYAB! (POPMATBIBI-TOTHKAIBIK OeNTijeynep apKbUIbl MBIHA TYPJe Ka3yFa O0ab:

(A=B) (B = A) Byr dopmynaza A Men B Ke3 KeareH >KarmaifbiHIa IypbiC GOJBII TabBLIAIBL
MyHIaFBI « = » CUMBOITBI JOTHKAIBIK «OH/Ia, ObLTal O0Ia Ibl, MIBIFAIBDy JeTeH Il Oimmipeni.

Jlorukanelk oiinay (QOpManbIbl-IOTHKAIBIK 3aHIap MEH epexellep HETi3iHAE XKY3ere achIpbUIaThIH
OpeKeTTEepMEH FaHa eMeC, OMIayAbIH HHTYUTHBTI KOMIIOHEHTTEPIH €CKEPETIH OpEeKEeTTEPMEH Jie OaiTaHbICTHI
0osbIn TaObuTaBl. JIOTMKANBIK Oijlay, SFHH IYPBIC OiIai Olly MaTeMaTHKAaHBIH TEpPEH >KOHE CaHaJIbl
MEHrepyl YIIiH KaXeTTi mapT OOJbIN TaObUIabl, all 0J OKYIIbUIAPABIH 63 OMJIapbhIH TOJBIK aHBIK YKETKi3e
OlTyi, TOTHKANBIK KOHE CTHIMCTHKAIBIK JKaFbIHAH TYPBIC COMIIEM KYPYBI, TEK KaXeTTi CO3/Aepai KOIIaHyb
apKBUTBI KOPIHETI.

B.A. lllupsesa [6,46 6.] yleni JTOTUKAIBIK OWay TYCiHIriH eHrizeni. «JKyleni JIOTMKaIBIK oijay o
JIOTHKA 3aHJIapbl MEH OMIpAl TaHy >KYHeCiHIH MPUHLIMNTEPIH KOJAaHY apKbUIBI TYCiHIK, MIKIp >KoHE O
KOPBITY ONepanusuiapbl MaHbI3Abl OOJNATBHIH OWIAyIbIH TYpi. Byir skammel MeKTenTe OKBITY INpOIeciHIe
JIOTUKAJIBIK OMJIAy bl JAMBITY TPOOJIEMaChIHBIH ©3CKTUIITH TaFbl 13 HETi31CeH .

JlorukanpIK OiJlay MOJSHUETTIITIH JaMBITY XKalmlbl OiUTiM OEpeTiH MEKTENTiH MaTeMaThKa KYPCHIHBIH
OapipIK Ke3eHiHJe OOyl THIC JKOHE MYFANIM THICTI OKy MaTepHalIbIH TaHAaWl OTBIPHIN JKYMBIC JKacaybl
KakeT. MaTteMaTnka KypCBHIHBIH KONTereH OeJiMIepi YIIH JIOTHKAJbIK Oiylay MOJICHHETIH JaMbITyFa
apHaJIFaH MaTepHaiabsl TaHAay kepek. CTaHAapTThl eMec ecenTep/i IIely — oTe KypJelli MpOIecc, OHBI
TaOBICTHI JKy3€re achlpy YILIIH OKYyIIbl Oimail Oimyi, Oospkail Oimyi kepek. Opbip ecenti miemry KesiHze
OKYIIIBI TOPT CAThIHBI HAKTHI OPBIH/IAY KaXKET, oJap:

1) GepinreH ecemn MapTTapbiH 3epeiey;

2) 1IenriM >KOCTIapbIH i3/1eY KOHE OHBI KYPY;

3) Kocmap/bl )Ky3€ere acelpy, SFHA TaOBUFaH MISiMII pacimMey;

4) aypIHFaH IENIM/Il 3epiesey, eliM HOTHKECIH Taljay JKoHe Maijalibl aknapaTThl ipikTey.

KubiH emec TarcelpMaHsl MIeNly Ke3iHae Jie OKYIIbUIap He YIIiH He icTey Kepek, HeleH 0acray Kepek
JIETeHre KON YaKbIT XYMcaiapl. O3 OeTiHIe >XYMBIC iCTey OKYIIBIHBIH JIOTHKANBIK OWay KaOileTiH
JAMBITyFa, KYpJAeJi ecenTep/Ii menryre *oj Tadyra KOMEKTECETIH TKipruOe KUHAKTayFa MYMKIHIIK Oeperti.

CranmapTTel eMec ecenTepii IbFapy OapbiChlHAa KapacThIPbUIATBIH KONTEreH TaKbpIPBIITap
OKYLIBUTAPBIH JIOTHKAIBIK XOHE MaTeMaTHKaJbIK KaOlNeTiHiH AaMyblHa jKaraail skacaiasl. Enai conpaii
CTaHAAPTTHI EMEC ECENTepre MbIcalaap KeTipeHiK.

I mvican. Mektente 750 okyuisl 6ap. OnapnblH eH OonMaraHaa YHICYiHiH Oip JKbUIbl TYBUIFaHIAPLIH
TQTIETICHACP.

Ulewyi. byn ecenti mweiFapyaa OKyLIbUIAp KOIl >Karaia Kapcel HoNenieyai KojgaHaael. Opbip KyHi
eKiZIeH apThIK eMec Oana TybULbl Jen ecenteiiMiz. Conpa mekrente 365%2 = 730 caHblHaH apTHIK eMec
OKyIIbl OoJazbl. byt xkarnaiina ecenTiy OepiireHiHe KapaMa-KanIIbUIbIK TybIHAal bl ColKECIHIIe, eCenTiH
naibIMaaybl TYphIC.

MortiHzi ecentepli mblFapy OapbiChIHAA, 013 KOl Karnaiiia Kanaaiiaa Oip mamMaHsl €Ki ToCiIMeH Oenricis
JIeTI aJTbIIl, COJIaH KeHiH OChl OPHEKTEP/Ii TEHECTIpe OTHIPHII, TeHaey anambi3. OChlI «eKi TOCUIMEH ecenTey»
JIeTl aTallaThIH dJ[ic KONTEreH OJIMMHAIANIBIK eCenTep/l MbIFapyaa Konaanbuiaabl. «Exi TocimMeHn ecentey»
OKYLIBUIAPBIH JIOTUKAIBIK OWJIAybIH JKOHE MHTYWLHSCHIH NaMbITa[bl, OUTKEHI OFaH HEHlI «eKi TOCUIMEH
ecerrteyre» 00ajbl IETeH Il TYCiHYI KepeK, eH/Ii MbIcaiap KapacThIpanbIK.
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2-mbican. MareMaTHKaNblK OJNMIHMAJaFa KATBICYIIBl OKYIIBUIApABl op OenMene €Ki OKyIIbLAaH
OoraTeIHIal eTin opHajacThIpranaa Oip oKymibiFa OenMe xernei Kanaasl. COHOBIKTaH ONapAbl op Oenamere
YIICY/ICH OpHanacTeiprannma, 10 Oenme Ooc Kamapl xoHe Oip OenMene eki FaHa OKYIIbI OOJIBI.
MareMaTHKaJbIK OJUINAAaFa KaHIIA OKYIIbl KeIreH?

Llewyi: OKymslIap MyH/1a MaTeMaTHKAIBIK OJMITHAJaFa KaThICATBIH OKYIIBUIAPIBI €Ki TICUIMEH ecenTey
KepeK eKeHMITiH TyciHemi. MYHBIH Kajlaii icke acaThIHBIH Kepeiik. KoHak yimeri 6emmenep caHbl — X. bip
KarblHaH KeNylll OKYIIbIapAbIH caHbl 2X + | TeH, eKiHI >KaFblHaH 9pOip OenMere 3 oKymblAaH, an Oip
OenmMere eKeyiH OpHAIACTBIPABI COHABIKTAH OKymibutap cabl. 3(X-11)+2. AJbIHFaH €Ki ©pHEKTI
terectipemis. 2x +1 = 3(x —11)+ 2 AnbIHFaH TEHICY I IICIIe OTBIPHII, X = 32 OOJIATHIHBIH aJIaMbI3.

3 muican. OnmeMi 5x5 OGonaThIH KBaapaTKa caHgapAbl apOip KOJIBIHIAFEl CAaHAAPBIHBIH KOCBHIHIBICH OH
OonaTeiHAal, an OaraHbIHIAFEl CaHJAPBIHBIH KOCBIHIBICH Tepic OONaThIHAAN €Till OpHaNacTeIpyFa 0ona mMa?

Hlewyi. Ocol ecenTi mbIFapyna 0i3re kecreneri OapiIbIK CaHAapAbIH KOCBIHABICHIH €Ki TOCIIMEH ecenTey
omici kemekteceni. OcbiHAal opHanacTeipy Oap nen ecentedik. CoHma Oip *aFbIHAH KeCTeNeri Oapiibik
CaHJapAbIH KOCBIHABICHI KOJNAPbIHAAFEl 5 CaHBIHBIH KOCHIHIBICHIHA TEH >KOHE OH OOJyBl Kepek, eKiHIIi
JKarblHaH OJN Tepic OOIyBl KepeK, OMTKeHi OaraHmarsl Oec Tepic CaHHBIH KOCHIHIBICHIHA TEH. AJIBIHFaH
Kapama-KalIIbIIBIK, €Cell MAapThIHIa KOPCETUIeH Iel OPHAIACTHIPYABIH MYMKIH eéMeC eKeHIITiH KopCceTe/i.

JKorapbiia KENTIpUITeH MbICalapia KOJIJaHa OTBIPBIN JKYPri3iireH Ca0aKThIH HETI3Ti oHiCTEMENTiK
MakcaThl OKYIIBIIAPABIH TAHBIMIIBIK, IIBIFAPMAIIBUIBIK OCICEHAIUTITIH XKoHEe JOTHKAIBIK MOISHUETTLIITiH
JIaMBbITy OOJBI TaObUIaAbl. Byl MakcaTka Kemeci JKolgapMeH KeTyre 0oJab:

- OKYIIbLUIAPIbI CA0AKTHIH MaKCaThIH, MIHACTTEPIH KOIOFa, 63 )KYMBICHIH Oaranayra YHpeTy;

- IpoOIeMaJIbIK JKaFJainapasl KYpy;

- KOII JKaFaii/ia TApUXHU IePEKTepre )KYTiHYy, TAKBIPBIITAPIBIH TPAKTHKAIBIK MAHBI3IbUIBIFBIH KOPCETY;

- FBUIBIMU JICPEKTEPre YIKSH MOH Oepy;

- ickepIIiK OWBIH TYpiHAE cabak oTKi3y;

- JIOTHKAJIBIK, IIBIFAPMANIbUIBIK OMJIay/Ibl JaMBITyFa apHAJIFaH IIBIFAPMAIIbUIBIK TallChlpMaliapra Has3ap
ayzmapy.

Cabakra mpobieManbIK KaFaalnaplpl jKacalk OTHIPBIN, OKYIIBUIApFa MaTepUallAbl camaibl MEHrepyre
FaHa eMec, COHbIMEH Karap cabakka OelceHJi KaThICyFa KOMEKTECEeTiH CypakTap KO Kepek. OTiieriH
MaTepUaIbl TAPUXH aHBIKTAMallapMEH, OHBI TaXKipuOeae KOoJaHa OTBIPHIN OaMIaHBICTHIPY KaKETTIriH
Kepcetei. by okymbUiapap MaTepuaiMeH KbI3bIKThIPYFa, KYHIBUIBIKTEI KOPCETYTe MYMKIHIIK Oepei.

Xorapeiga KenTipiireH MbIcaliap/ad TYBIHJAWTBIH KOPBITBIHABI MEKTENTe OiiM Oepy Ma3MyHBIH KYpy
Ke3iH/Ie OKBITY MaKcaTTapblH/Aa KO3/IeNIeH eCeNnTepi LICNly YIIiH JKOCTapiaHFaH IOHAIK MaTepHalIMeH
JKYMBIC ICTeY YIIH KaXeTTi JIOTUKAJIBIK OWJay ToCIIIepiHiH OapIbIK KYHeciH KapacTepy KaxeT. by perre
JIOTHKAJIBIK TOCUIIep KaHaad aa Oip HaKThI MOHAIK MaTepualia KAIBINTACTBIPbUICA Ja, COJ YaKbITTa oJiap
OFaH TOYeJIIl eMec, Xajmbl, oMOedan cunatka ue Oonaapl. OcbiFaH OailaHbICTHI Oip OKYy MaTepUalblH OTYy
Ke3iH/Ie MEHIepiIreH JIOTHKAIBIK TICUIAEp OJaH api 0acka OKy MoHAEpiH Wrepy Ke3iHze NailblH TaHBIMIIBIK
Kypajijap peTiHjae KeHiHeH KOJIJaHbUTYbl MYMKiH.

CoHBIMEH, OKYIIBUIAPJBIH JOTHKAIBIK OijIay MOACHUETTUIINH JaMBITYIbIH THIMIUICH aHBIKTAHTHIH
HET13r1 )KyMBIC OEpUITeH ecenTep/li Menry apKbUIbl KYprisiiesi, ce0edi ke3 KelreH TanchlpMajia JOTHKAIBIK
oliyaynbl JIAMBITY YIIIH YJIKEH MYMKiHAIKTep Ooiansl. Bepinren ecemrepni OipHelie KOJIMEH IMIBIFapy
apKbLIbI )KOFAPhl HOTHIKETE KOJI XKeTKi3yre Oonasl. Conap/biH KeHOipiHe TOKTAJIBII OTCHIK, MBICAJIBI:

1. llIprrapblIFaH ecermeH KYMBIC XKacay.

Kernreren oKymisiiap mbIFapblUIFaH €CENTIH IIBIFY JKOJBIH KalTa TalngaylaH KeliH FaHa yKcac ecenTepi
IIeIy JKOCHapbIH TyCiHeai. byl MareMaTHkagaH HaKThI OUTIM ajIy JKOJIbI JIeCeK Te 00Jiaibl. OpUHE, IIBIKKAH
€CeIITi Tanjay, OHbIH LIBIFY KOJIBIH KaliTanay yakbITThI Tajlall eTelli, Oipak oJ1 akTanaibl.

2. Ecenrrepai opTypJii ToCUIAEpMEH HICNTY.

HerisiHeH yakpIT »KeTiclieymiiirine OalIaHbICTBI €CenTepIi SpPTYpJii TICUIACPMEH MICIIyTe a3 KOHLI
OesiHemi. Ay OyJ1 ic-opekeT MaTeMaTUKaJIBbIK OLTiMal 1aMbITyFa kemektecemi. COHbIMEH KaTtap, MICIIIMHIH
Oacka oiciH Taby o1eTi OonalakTa yJIKeH peil aTKapasbl.

3. Bepinren ecenti TanmayablH JYpHIC YHBIMIACTHIPBUIFAH TOCUII — €CENTIH IMAPThIH JIYPBIC TYCIHY
HeMmece OepilireH JiepeKTep/IeH OHBIH MAapPThIH aHBIKTAY.

4. TancelpMaja cUNaTTalIFaH JKarJai sl Kepcety («rpaduriny caiy).

MyfaniM OKyIIBUIApABIH Ha3apblH MIHIETTI TYpIe €CENTiH LIAPTHIH OHBIH I'paduri apKbUIbl €IECTEeTyre
yipeTyl Kepek, an KaHaad jepeKTeplliH KOChIMINA eKeHIHe Hazap ayaapaylibl Jla KOPCETKeH KOH 00iajbl.
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byn >xarnaiira oif apKBIIBI TAIIChIPMa MOTIHIH MaFbIHAIBIK OeJikTepre 0oy KakeT O0onaapl. by merenimis
cp30a, rpad K apKbLUTBI JKaFJaiabl MOAENbAEY OOBIT TaObIIa b,

5. OKymbuIapabiH 63 OeTiHIIe TalChIpMaNapabl KYpacThIPYHI.

TamnceipMaHb! KypacThIpy:

1) ce3mepai maiigaiaHna OTHIPHIN: HEHIH KOII, HeHiH a3, KaHIIAJIBIKTHI KOTl HeMece KaHIIAIBIKTH a3 eKeHIH
aHBIKTAY;

2) OKYyLIBIHBIH KOCIApbl HEMECE iC-OpEeKeTTep MEH Kayaln OOWBbIHIIA memiM any; 4) OepiireH ecentiq
MOTIiHI1 JKoHe T.0. OOWbIHIIA.

6. XericreliTiH HeMece apThIK JIEPEeKTEp apKbUTBI €CENTI MIBIFapy.

7. EcenTiH mWapThIH ©3TePTy.

8. Bepinren ecentep OoibIHIIA op TYPJi OPHEKTEPi KYPacTHIPY JKoHE KaHAal aa O6ip epHEKTiH OlngipeTin
TYCIHITiH aHBIKTay. TarnceipMa cyparbiHa xayan OOJIbIT TaObUTATEIH OPHEKTEP/II TAHAY.

9. EcenTiH maliblH mIeMIiMiH TYCIHAIPY.

10. Ecentig Oepinred mapThl MEH OJIAPBIH IIEIIiMACPiH CATBICTHIPY.

11. Takrana exi memrimM *xa3y: 0ip DTYPHIC )KSHE TYPHIC eMec.

12. Ecenti 6acka KOJIMEH MIETTy YIIiH OHBIH MIAPTHIH ©3TePTY.

13. EcenTiH mienIiMiH askray.

14. Kangail cypakThIH *oHE €CEITiH MICTIiMIHAET] dpEeKeTTiH (HeMece KepiCiHIle, OTKI3IN alFaH Cypak
TI€H TaIChIPMaaFbl 9PEKETTI KalIbIHA KeNTipy) apThIK EKeHIH aHBIKTaY.

15. O3repTiireH MaiMETTEP apKbLIbI OCPLITeH eCenTKe YKCac CenTi Kypy.

16. Kepi ecentepai menry.

XKorappima TanmaHFaH Macenenepi KOPBITBIHABUIAH Keje, COHBIMEH Oipre Kaszipri MCHXOIIOTHS
FBUIBIMBIHBIH ~ TYKBIpbIMJaManapblHa CYHEHE OTBIPBIN, iCKEpIiK (HOpMalbAbI-TOTHKAIBIK —CHIIATTaFbl
KOMITOHEHTTEP/ICH, aJl KaOlJIeT MHTYMTUBTI CUTIATKA TOH KOMIIOHSHTTEPCH TYpajbl Je ecenTeiimisz. JKanmbl
alFaHma oyap e3apa JKakchl OaifmaHpicTa Oomamsl. An (hOPManbIbI-TOTHKAIBIK KOMIIOHEHTTEpTe
MaTEeMaTHKAIBIK ~YFBIMIAPAbl  aHBIKTAl  Olly, KaKeTTi OOBEKTUIepAi TOMTACTBIPY, JEAYKTUBTIK
naipIMaayIapabl OpbIHIaN 01Ty KoHE T.0. KaTabl.
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CTAHAAPT EMEC TEHCI3AIKTEPAI ILHEILLY

Axoamna

Byn mMakanazna craHgapT emec ecenTep/i MeKTENTe OKBITYIbIH Macesenepi KapacTelpsuiral. Kasipri yakeITTa opra
MEKTETTepIiH HEeTi3ri MiHAeTTepiHiH Oipi — OKYIIBUIapIbIH IIBIFAPMAIIBUIBIK OiIay KaOlTeTTepiH aHBIKTAay >KOHE
oNapipl IaMbBITy TNpoOiIeManapblH IIemy OONbIN TaOBUIATBIHIBIFBEIH aHTBIN, OCHI MakcaTrTa OKYIIBIIap.IbIH
MaTeMaTHKAIIBIK JaMy Jopeskeci OJapHblH ecell mIbiFapa OiTyiHeH aHBIK Oalikamamsl. Ecem mereHiMizniH e3i — opOip
MEKTeIl OKYIIBICBIHBIH aKbII-OWBIH YIITayABIH HETI3ri Kypalsibl el aHbIKTaMa Oepulil, ecell MIBFapyablH CaThUIApbIH,
OJIApIbIH TYPJIEPIH aTan KepceTKeH. Ecen mberapy MaTeMaTHKaHbl HTEPYIiH SH XKOFapbl IPOAYKTHBTIK (GOpMAach KoHE
Jie OyJ1 mporiecc MaTeMaTHuKaiaH OTKi31IeTiH 0apibIK KJIacTaH ThIC )KYMBICTApAbIH KaKETTI KOMIIOHEHTI OOJIYbl Kepek.
MaremaTHiKajbIK ONMMIKAAana OepileTiH ecenrtep - cTaHaapT emec ecentep. ONMMIMAAANBIK €CENTep, SAETTEe
OipmaMa 3epeKkTikke, OUTIKTLTIKKE ecell MEUTyAiH 031HIIK CTaHIapT eMec 9/1icTepiH Tabyra keMekTeceni. OpTa MeKkTen
OafFmapiamMachiHa TEHCI3IK YFBIMBIHBIH aHBIKTaMachIH Maiinanany, OCirit TeHCI3MIKTEpIiH KoMETiMeH JaJIeNacy, OH
caHIapAblH apu(METHKANBIK OpTaChl MEH T'e€OMETPHUSUIBIK OPTACHhIHBIH ©3apa OailJlaHbICBIH NaiijianaHy, Kepi xkKopy
oniciTepiHeH 0acka SicTepMEH Oap/bl IdJIeNAey/ i KapacThIpFaH.

Tyiiin ce3aep: CTaHAAPTTHI eMeC eCeNTep, OJIMMITHAIAIIBIK ECEITep, KOFaphl NPOAYKTUBTIK opMa.

AnHomayus
C.E. Epanues', 5.M. Kocanoe', K. M. Hypmyxameooea®, J{.M. Hypbaesa*
'Kazaxckuii nayuonanvuwiti nedazozuueckuii yHusepcumem um. Abas, 2. Armamul, Kazaxcman
PEIIEHUE HECTAHJAPTHBIX HEPABEHCTB

B nanHO# craTthbe paccMaTpUBarOTCsl NpoOJieMbl O0y4eHHs B ILKOJIE HECTaHIAPTHBIX 3a1ad. B Hacrosiee Bpems
OJTHOI M3 OCHOBHBIX 33/1a4 CPEJHUX ILIKOJI SIBJISIETCSI BBISBJICHUE TBOPUECKH MBICIUTENBHBIX CIIOCOOHOCTEH YYaIIuXcs 1
pemenue mpobieM ux pa3BuTHA. OTueT OBIT OmpefesieH KaKk OCHOBHOW MHCTPYMEHT JUIS Pa3BHTUS yYMCTBEHHBIX U
MBICJIUTENIBHBIX CIIOCOOHOCTEH IIKOJILHUKOB. Pelenne 3aiau siBisieTcsi HanOosiee NPOIYKTUBHOW (opMO yCBOGHUsI
MaTeMaTHKH, W 3TOT IPOIECC AOJDKEH ObITh HEOOXOJMMBIM KOMIIOHEHTOM BCEX BHEKJIACCHBIX padoT, IPOBOJMMBIX 110
MaTeMaTHKe. 3aJaud Ha MaTeMaTHYECKON OJIMMIHNAJE - HecTaHAapTHbIE 3ana4d. OIUMIMIACKUE 3aa4u, KaK MPaBUIIO,
MOMOTYT B 3HAYUTEIBHOM Mepe HayduThCsA, HAUTH CAMOCTOSITEIbHBIE HECTAHAAPTHBIE METOABI pelleHus 3aj1ad. B
IporpamMMe CpeIHEH IIKOJbI MPENyCMOTPEHO HCMONB30BAaHUE ONPEACICHHs MOHATHS HEPABEHCTBA, JOKAa3bIBAHUE C
TIOMOIIIBIO N3BECTHBIX HEPABEHCTB, MCIIOIb30BAaHNE B3aMMOCBSA3H MEXly apu(METHUECKON CpeHEeH 1 reOMEeTpUIECKOM
CPEIHEH MONOKUTEIBbHBIX YHCEI, J0Ka3aTeIbCTBO HX METOIaMH, KpPOME METO/I0B 00paTHOTO TOX0/1a.

KunroueBble ci10Ba: HecTaHAAPTHOE 3aJaHKe, OJMMINIICKOE 3aJaHKe, BBICOKOIPOAYKTUBHAS (hopma.

Abstract
SOLVING NONSTANDARD INEQUALITIES
Yeraliyev S.E. !, Kossanov B.M. !, Nurmukhamedova Zh.M. !, Nurbayeva D.MX.,

!Kazakh National Pedagogical University after Abai, Almaty, Kazakhstan

This article discusses the problems of teaching non-standard tasks at school. Currently, one of the main tasks of
secondary schools is to identify creative thinking abilities of students and solve problems of their development. The
report was identified as the main tool for developing students ' mental and thinking abilities. Problem solving is the
most productive form of learning mathematics, and this process should be a necessary component of all extracurricular
activities conducted in mathematics. Problems at the mathematical Olympiad are non-standard problems. Olympic tasks
will usually help you learn a lot, find independent non-standard methods of solving problems. The high school
curriculum provides for the use of the definition of inequality, proving using known inequalities, using the relationship
between the arithmetic mean and geometric mean of positive numbers, and proving them using methods other than
reverse-trip methods.

Keywords: Non- standard task, Olympic task, Highly productive form.

Kaszipri yakpITTa OpTa MEKTENTEepAiH Heri3ri MiHAETTEepiHiH Oipi — OKYyLIbUIAPABIH IIbFapMarlbUIbIK
oiijlay KaOlIeTTEepiH aHBIKTAY YKOHE OJIap/Ibl IaMBITY ITPOOJIEMaIaphIH IICITy OOJIBII Ta0bLIa b,
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CraHmapT eMec ecenTtep OKyIIbUIApABIH OiIay KaOiIeTiH TaMbITaIbl 1a, OfIayFa JKeTee Il )KoHe eCeTke
JIeTeH BIHTACHIH, KbI3BIFYIIBUIBIFBIH apTThIpaabl. CTAaHIAPT €MeC ecenTep OKYIIbIIAPAbIH eCenTi YHPeHITIKTI
KOJMEH IIbIFapa calyblHa MYMKIiHOIK Oepmeiiai. Jlemek, cTaHmapT emec ecenTtep OKYyIIbUIapAbIH
MaTEeMaTHKAJIBIK OHJIay KaOLJIETIH JaMBITY/IbIH HET13T1 Kypajibl OOJIBIN TaObLIa b,

OKymIbUIapIblH MaTeMaTUKAIBIK JaMy JOPEXKeCi ONapHblH ecen IIbiFapa OlLTyiHeH aHBIK OaiiKaiaibl.
Ecen perenimizzia e31 — opOip MEKTEN OKYIIBICHIHBIH aKbUI-OMBIH YINTAYIBIH HETi3T1 KYpallbl. OJETTEH ThIC,
KBI3BIKTHI €CEeNTep/IiH IIemiMiH Taly OananapIblH MaTeMaTHKAJbIK IBIFaPMaIIbUTBIFBIHIA MaHBI3AbI OPBIH
amanel. EH oyenmi, ecem misFapyapl YHpeHy — OHBIH IIemIiMiH Ta0y ekeHiH ecre ycrarad keH. J[. Iloifa
«MatemMaTuKanblK TaHBIM» KiTaObHIBI (M.1976.13-6eT) Obumait gem »xasmel: «Erep ciz xy3ymi yiipeHem
JieceHi3, TalicaMaii CyFa CYHTII KETiHi3, all ecell IIbIFapyAbl YUPEHY YIIiH OHBIH MIemiMiH TaObIHBY [1].

Ke3 kenreH KubIH €cenTi IIbIFapy OKYLIBIAAH YJKEH €HOEKTi, epeH Kyl MeH TabaHABUIBIKTHI Tajam
ecemi. byn kacmeTrTep OanmaHBIH ecelKe BIHTACHI OSHFaHAa Kymiehe Tycemi. KpI3BIKTBI ecemnmTep akKblLI-Oi
SHEPTUSCHIH KO3FalbICKa KENTIPETIHOIKTeH, ONapAbl IIelly OHaifa Tycedi. MiHe, COHIBIKTaH MYFajiM
OKYLIBLIAP KBI3BIFBIMN, 63 epiKTepiMEH MIBIFapaThlH €CENTEP/li TAHIAI aITybl KayKeT.

OKyIIbLIapIbIH MaTEMaTHKAIBIK KaOUTTTEPIH TaMBITY jKOHE MaTeMaTHKaFa BIHTACHIH TOpOHUeNeyne a3t —
ecenTep MEH MaTeMaTHUKAIBIK peOycrapipl mainanany TviMai. EcenTi mibiFapa alaThIHBIHA OKYIIBIHBIH
ceHiMIi 0OJTyBI J1a TaOBICKA KETKI3eTiH MaHbI3bI (pakTOpabIH Oipi. Ecemn mamManan ThIC KUBIH 00Jica, MEKTEI
OKYIIBICHIHBIH IIapachl TayCHUIBIN, OIJIay HOTWKENITi TOMEH[eimi, opi Kapall yHpeHyiHe HYKCaH Kelemi.
MyraniM ecenTepii eNTUTIKIeH TaHAay apKbUIbI 63 IISKIPTTEepiHiH CEeHIM KYIIiH, JKirepi MeH KbI3BIFYBIH,
OHBIH WICIIIMiH Ta0yFa YMTBUTYBI, KOJJIaH KEJeTiHi CeHY-)KETICTIKKE KTy YIIIiH KaKEeT ajfbl IapTrap.

OpOip ecenTi WbIFapy NPOLECIHIETI TOPT CATHIHBI aXKbIpaTa OUITeH TYPHIC:

1) ecenTiH MAPTHIH YFY;

2) xocHapbIH KYpY;

3) Kocnapsl )Ky3ere achlpy;

4) «apTKa Ke3 cairy», SFHU TaOBLIFaH IMICITIM/Ii TTBICHIKTAI YHpPEHYy.

OKyIIBIHBIH, MEHIEPreH MaTepHaJIbiH IbFAPMANIBUIBIKIICH YFBIHYBI KOHE aHA IC-OpeKeT TICUIICepiHIH
TYBIHJIA, AaMybl OMIIayIbIH MBIHAZaN YII KypaMbIHBIH 00NTybIHA OaHIaHBICTHI:

1) aHanmW3 >KOHE CHHTE3, CaNbICTBIPY, AaHAIOTHA, Kiaccupukamms Topi3Al KapamabiM —oilnay
OTICPAIUSIIAPBIHBIH YKOFAPFHI JICHICHIe KATBINTACYBI;

2) xem OoJpkaMm, INEIIiMAEp BapuUaHTTapbl MEH TOCHIH WJesyap YChIHYJaH KepiHeTiH oinay
OeJICeHILTITIHIH KOFaphl JCHIeHi;

3) e3iHiK OiIay 9JlicCiHEH KOPIHETIH YIUBIMIACKAH/IBIK ITI€H MaKCATKEPIIKTIH KOFaphl JICHIeii.

ATanraH oWay canaiapblHBIH KAJbINTACY OKYIIBIHBIH IIBIFAPMAIIBUIBIK TYJIFACBIH JAMBITYFa OKY
MaTepHaIapblH UrepyJieri KMbIHABIKTApAbl JKEHyTe JKOJ amaabl. MYHBIH MOHI MBIHAJIBI, OKYIIBI OLTIM MeH
1C-OpEKeTTIH TEOPHSUIBIK HETI3JIENTeH TOCIIIepiH KOJNAaHabl HeMece KOWBUIFaH MOCEJeHI IIenryre >KaHa
Tocinmepni o3 OeriHme Taba amanel. MyfFamiMHIH #MIHIETI OCBl aWTBUIFAaH OWJIAy KOMIIOHEHTTEPiH
KaJbINTacThipa OlTy OolMak. ANl OHBIH KUITI — IIBIFApMAaIIbUIBIK ecell MmbiFapTy. OKyHIbLIap by
HIBIFAPMaIIBUTBIK €CENTEPl IIBIFapPyhl OJapAbIH OUTiM, OUTIK, TaFBICH ApKBUIBI iCKE acaJibl.

ConbIMeH KaTap, cabakTa )KOFaphl OEIICeH Il OiJlay opeKeTiHIH CaKTadybIH/Ia MOTHBAIIHS, OKYIIBIHBIH 63
iCiHE BIHTBICBHI POJI aTKapajbl. JleMeK, OKYIIbIHBIH IIBIFAPMAIIBUIBIK 1C-opeKeTKe OCHIMICHTIH, aKbLI-ONbIH,
JAMBITATBIH KypaJs JIel KbI3BIKTHI ecentepi («aosa0apiay» ecentepi, 0acKaTbIprbliap, JJIOTHKAJIBIK €CeITep)
aiityra Oomazpl. Onapnabl MIBFAPMAIIBUIBIK 1C-OPEKETTI KEeTULAIPII, aKbUI-OHABI KATTHIKTHIPHITT KOMEKIIII,
KOCBIMIIIA YKOJI PETiH/Ie YTHIMJIBI IMiJaTaHy MYMKIHAITI Mo [2].

MyHali MaTepuanap caH ainyaH OOJFaHBIMEH, TOMEHJIETI/IeH opTakK KacueTTepi oap.

1) KeBBIKTB ecenTepiiH Imiemry oibl Oenrici3. OnapAblH IIEHIIMiHE JXETy «OHABIH OpOYHIBIK
KO3FaJIbICBD) TOpi3/i, SFHU OaiiKam Kepy, KaTesnecy 9[iciMeH icke acazabl. balikan Kepy apKbUIbl i3/IeHY XKeKe
JKaraaiiapaa Herisri memrmre 0acTailThiH Ti3TiHII KOJIFa yCTaTabl;

2) KpI3BIKTBI ecenTep OKYIIbIHBIH IOHTe€ KbI3bIFybIHA, OCJICEHAUIIrHEe Heri3 Oomaasl EcentiH CroxeTiHiH
NIy JKOJBIHBIH OJETTEH ThIC OONybl Oajla KOHUIIHE ocep eTil, KaWTKEHAE J& OHBbI IIbIFapyFra
UTEpMeTei;

3) KpI3bIKTHI ecenTep oiiay 3aHIbLIBIKTAPbIH OLTyre Heri3AeiI )Kacaa b,

MiHe, ochlHIail ecem TYpJIEpiH KYHeni TypAe KOJJaHy aTalfaH oijlay olepauusulapblH JaMbITYFa,
OananapiblH MaTeMaTHKAIBIK TYCIHIKTEPIH KaJbIITACTRIpYFa JKarmail skacaiapl. KeI3BIKTBI ecenTep/ai
HIbIFapy KeOiHece OalKam Kepil i3/eHy nporieciMeH xypenai. Ofiina 6ommkai Oy OananapablH OOWbIHIAFbI
TaIKBIPIBIK TICH aHFAPBIMITA3/IbIKTHl OaiikaTanbl. TamKbIpIbIK — MIBIFAPMAIIBUIBIKTEIH €PEeKIe KOPIiHICi, o
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Tanay, CalbICTBIPY, KaJMbuIay, OaiilaHbICcTapbl aHBIKTAY, YKCACTHIPY, TYKBbIPhIMJIAYy OW eleTiHeH OTKIi3ill,
e3apa OailaHpICTAp/IBl aHBIKTAl OiTy, COHBIH HETi3iHAE €cell MIBIFApYIIbl Olp TYKBIPHIMFA KEINIIl, ONBIH
TONTAWIbI. AHFapbIMIA3bIH 63 OLTIMIH Kojere achlpa OUTYyIiH KepceTKiln OoybIn Ta0biaanbl. KBI3BIKTHI
eCenTepAiH MmemiMiH 0obkayFra KOJI KEeTKI3eTiH TanKbIpJbIK MeH aHFApbIMIA3/bIK FAalbINTaH Kelep Hapce
emec. MyH/1ait aKpIT — O SpPEKETIHIH KETICTIriH OKBITY MIPOIECiHIe JAMBITYFa 0OJIa/Ibl, api CoMail eTy KaKeT
[3].

Ke3 kenren armaiifa ecentiH IIEMIMiH OoipKay YLIIH MYKHAT Tanjgay jKacalaabl: €cenTiH OacThl
KacHeTTepiH, (urypajapAslH KEHICTIKTErl OpHalacybl MEH TOMNTACYBIH, OJIAPIBIH EpEeKIIeNiTiH, yKcac
OenriepiH axpIpaTra aiy. AJjaiiia, KbI3BIKTHI €CENTepAl IIbFapy YIIiH Oaiikay jXoHE KaTelecy oici
OHINAJIBIK CEHIMII opi MaH-XKaKThl eMec. HerypibiM THiMAL o/1ic — Oastanap/abl akbLI-0l OpEKETIHIH aHaIu3
KOHE CHHTE3, CAIIBICTBIPY, YKCACTHIPY, IOpeKesIey TOpi3lli MaHbI3Ab TICIIIEPMEH Kapyaauasipy [4].

TaupIMIBIK MoHI 30p OONATBIH, MaTeMaTHKAIBIK OlmiM Oepy JKyieciHae XEeTeKII pOoJb aTKapaThIH
MaceJenep KaTapblHa TEHCI3AIKTEp KaTabl.

XKanmer 6inimM OepeTiH MeKTenTepre apHaliFaH OKYJIBIKTapbl )KEHCI3AIKTepre 0acThl Ha3ap ayAapbuiMait
KeJlelli: MEKTeN OKYNIbUIAPhl MaTeMATHKAJBIK JKEHCI3MIKTEeP NONENJICY NaFIbIChIH KABINTACThIPA aiMaii
kenemi. Ochbl alTBUTFaH KEMIIITIKTED MEH O/iCTEMENiK KHUBIHABIKTapFa KOHUT OeliHCe NereH MakcaTIieH
Makaia MEKTeNl MyFalliMepiMeH, TNeJaroruKaiblK >KOFapbl OKYy OpBIHAApbl  (U3UKa-MaTeMaTHKa
(hakynbTeTTEepiHIH CTYJACHTTEPiHE apHATAIbI.

Opra wmekTen OaHjapiaMachlHAA TEHCI3IIK YFBIMBIHBIH aHBIKTAMACHIH TMaifanaHy, Oenrimi
TEHCI3JIIKTEPIIH KOMETIMEH JQJeNJiey, OH CaHIapAblH apu(METUKaJbIK OpTachl MEH TI'€OMETPHSIIBIK
OpPTachIHBIH ©3apa OailylaHBICBIH MakjanaHy, Kepi JXKopy ojici OOHBIHIIA IoNeaeysiep KOJIaHbUIAIbI.
Bymnapaan 6acka nma Tocinaepai KapacThIpaibIK.

KBazpaTThIK YIIMYIICHIH JUCKPUMUHAHTBI OOMBIHIIA AQJICIICHETIH TEHCI3AIKTEPre TOKTAIAHBIK,

KenTeren TeHCI3MIKTEp KBaJIpaTThIK YIIMYIIC JUCKPUMHHAHTHIHBIH TaHOAChl apKbLIbI JIQJCIICHEI.
Bepinren xBagpaTThIK ymiMymie OH MoH KaOpupmay vy a > 0,d < 0 OGomyer kepek. TemeHzeri
TEHCI3/IIKTI AQTENIey Kepek.

a=0,b>=0,c>0 goranna a0’ +¢b? +a’c’ >abcla+b+c)

a’b? +c%b? +a’c’ —a’hc—b’ac—c?ab=(b? —bc+c? Ja? —be(b +c)a+c?b? >0
Bys1 TeHCI3AIKTI KBapaTThIK YIIMYIIE JACT KapacThIPCaK:

D=b’c*(b+c)® —4b’c’(b* —bc+c?)

=b%c’(b* + 2bc +c?) —4b*c? + 4b’c® — 4b%c*

=b*c? +2b%® +b’c* —4b*c? +4b’c® — 4b’c* =6b%c® —3b’c* —3b“c?
=-3b%c’(b* +c? + 2bc) =—-3b?*c*(b-c) <0

SrHu, AcaHBIHBIH Ke3 KEJIreH MOHIHAE OCpiareH TEHCI3MIK AYphIC OO0ajbl. bmen CGoiibiama
KBaJIPATTHIK YIIMYIIIE aTy apKbUIbI 1a OChIHIAH KOPBITHIH/IBIFA KEJIeMi3.

X -TiH Ke3 KeJTeH MoHiH/Ie kx* — (5K +1)x +3(2k +1) KBAJPATTHIK YIIMYILIECi OH MOH Kabbuiaii Ma?
k>0,D = (5Kk +1)2 —12k(2K +1) = 25k? +10k +1— 24k? —12k =k? — 2k +1=(k —1)> >0

Jlemexk, X -H Ke3 KeJreH MOHIH/Ie KBAIPATTHIK YIIIMYIIE OH MOH KaObIIIail anMaib.
«Kymeityy opici OOMbIHINA TJCIICHETIH TCHCI3MIKTePAl KapacThIPabIK:

Erep A>B,B2C gosnca, onga A>C  geren xacmerxe CYHMEHIIN KenTereH TeHCI3MIKTEpAl Iaeiaeyre

Ooapl.
i—|—£—|—i+...+i2—<1(neN,n>1) .. o-
4 9 16 n TEHCI3OITTH JJJIEIACHUIK,
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1 1 1 1 1 1 1 1
—+—+— 4.+ =< + + +..+
4 9 16 n> 1.2 2-3 3-4 (n=-1p"
2-1 3-2 4-3 n—(n-1)
= + + +..+
1-2 2-3 3-4 (n—=1"
1 1 1 1 1 1 1
=1-D)+(=—"D+(C=+—>)+...+ ——
A=D+G -3+ G+) G 7
:1—1<1
n
1 1 1 1 1 1

A=—+ + + 4.+ <§ ... .-
n n+l1 n+2 n+3 2n—1 2n 4 TEHCI3OITTH OJJICIICHIK

A 1[(1+i)+(i+ 1 )+...+(i+£)}
2n n

“2nl'n 2n n+l1 2n-1
:1(3n + 3n + 3n +...+3—n)
2°2n* 2n* 2n? 2n?
<1(3n + 3n + 3n + ...+ 3”)
2°2n*  2n* 2n? 2n?
=£(n+1)i—<§+i—<§
2 2n 4 4n 4

Tenciznikrepain eki 6eJtiringe 1 canbinan azaiiTy djici.

By omic TeHI3mIKTIH eKi KaFbiaa 1-/IeH Kimn aypeic Oemmmek OoiFaH xaraaiina Kommaneuanael. On yiniH
TEHCI3MIIKTIH €Ki OeJiriH e3 alaplHa TYPICHIIPIIN, BIKIIaMIaN, COAAH KeHiH omapAblH eki OeririH 1-meH
merepy kepek. CoJl apKbpUIbl HOTHKEHI CABICTBIPYFa O0Naabl.

Mpuican.
2n-1 2n
2n 2N +1 Tekci3airia gonengeiik.
2n-1 1 2n 1 1 1
1- == 1- = — >
2n 2n ; 2n+1 2n+1 gram 2n 2n+1
Hemex,1—A>1-B Gonca , onma B> A
2n-1 < 2n

CoHnpIKTaH 2N 2n+1.
33331 44441

33334 44445 tencizairin anenaey Kepek.
_33334-3_, 3 4 o 44d5-4 . 4 3
33334 33334 4 44445 44445 3

_ 12 1_B- 12

133336’ 133335 , Jlemex A>B.
TeHcizaikTepain oH :kdHe c0J1 0O6JTIKTEePiHIH KATHIHACHIH 1-MeH caJbICTBIPY.
Erep A>B>06onca, onma. A:B>1

Kepicinme erep B>0 GoJica, OH/a aAbIHAAFs! TeHci3aikTen A= B Gomapl.
Mbuican.

Kes xenren N€ N ymin

1.35...-(2n-1)v2n +1 <2:4.6-...-2n eKeHiH JaNeney Kepex.

103_<1’ 403_<1, (2n—-1) e (2n+1)
202 4ed 2ne2n
OOJIFaHABIKTaH, OCBI TEHCI3MIKTEPAl MYIIIeen KoOeHTCeK:

<1
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le32e7%e..e(2n-1)(2n+1) le3e5e7e..0(2n-1) 1
22.42.62._“.2n2 OCI)IﬂaH 204060...02” »\Izn—l—l

Sprp 135+ @20 -1 V20 +1 <2:4.6-...-2n

Ke3 kenren Memmen yiaked 91088, commapel Oepincin. Byl caHmapiablH apachlHIarbl TOMEHIET]
KaTbIHACTap:

a, +a, +..+a,

n -apI/I(bMeTI/IKaIH)IK opTala,

n/a, ea,e...ea =0

n- TEOMETPHSIIBIK OpTaIa,

n

\/af +al+..+a’

N
n - KBQJIPaTTHIK OpTAallla,
n
1 1 1
St
8 & a, -rapMOHHUKAJIBIK OPTallla JEM aTajlabl.

byn opramanapasiH =~ apaceliHAA H, <o, <A =<Q, KaThlHACBl ~ OpeIHIanmaapl. Kem  kxarmaiinma
TEHCI3IIKTEPIi AQJICNJICTCHE OChl KaThIHACTAP KOJIaHBLIAIbI.

8,,8,;,-8, 0y caHJapbIHBIH apU(QMETUKAIIBIK OpPTAMIAChl ONAPAbIH T€OMETPHSIBIK OPTAINACHIHAH YIKEH
HeMece TeH 00JIabl:

a, +a, +..+a, sifaea, eea

n
Byn tencizaikti Komu TeHcizairi aen aitansl. OChbl TEHCI3MIKTI JaJIEIeHiK.

n = On TCOMCTPUAJIBIK OpTalllaCbIHAArbl CaHAAp

a,>a,>a,>..>a

nfa, ea,e..ea

n TEHCI3JIIKTEPiH KAHAFaTTaH/IBIPChIH.,

aa, =(Jaa,)’ =0%,a4a,a,=¢/a,a,a,)’=0°,..,aa,..a, =(/a,a,..a,)" =c"

a aa aa,...a
L =1 122 =1,.., 20 2n L=1
bonranasikTan o o o
2 n
o o o
— =1, =1.,—=1
opi a, a,a, a,a,..4a, 6OIAIb.
Ocuiman
a a,a 2 a,a,..a " a a,a
kP 2 o7 L 48%%h, 9 _p<Sary 2 <
c a o° aa, o" a,a,..a, o o’ a
a,a,..a o't a, a, a a a+a,+..+a
n 12n " o —t 72 73, 40 2 n
o aa,a,.a,, O© O O o o
a +a,+..+a,
>o="1aa,..a ) )
SIran n JIQJIEIIZIEY KEePET1 JIe OCHI E]I1.

Mpbican.

n!s(nTJrljn ,(n=2)

w_m<l+2+3+...+n_(n+1)on_n+l
. T n - 2n 2
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n+1

n
n'< ( ]
Byt TeHCi3iKTIH eKi KaFbIH N-Te Topexenecek 2 JIOJIENIey Keperi ie OCHI .
YeObI1IeB TEHCI3AITI.
a) Erep a>a,=>a;>..2a, >0 SKOHE b,>b,>b,>...>2b, 20 6orica, OHZIA

(a,b, +a,b, +...+a,b, >(a, +a, +...+a,)e (O, +b, +...+b,)
Temenaeri n-TeHCI3AIKTI MyIIEIIEI KOCCaK;:

(a,b, +a,b, +...+a,b, > (a,b, +a,b, +...+a,b,) (ab, +a,b, +...+a,b, >(a,b, +a,b, +...+a,b, ;)
(a,b, +a,b, +...+a,b, >(a,b, +a,b, +...+a,b, )

UYeObllIeB TEHCI3AITiHIH TYPBICTHIFBIHA KO31Mi3 KETEe/l.

6) Erep a=za,za;=>..z2a, 20 JKOHE b, <b, <b,<..<b, <0 ouca, oHJIa
n(ab, +a,b, +...+a,b,)<(a, +a, +..+a,) e (b, +b, +...+b,) regcisniri OpbIHAAAIEL.

Mpican.

Erep a,2a,>a,;2a,20 KIHE b, >b, >b, >b, >0 ouca, OHza
4(a,b, +a,b, +a,b, +a,b,)>(a, +a, +a, +a,)e (b, +b, +b, +b,)
TQTIeTIey Kepek.

EcentiH maptrapsl OpbIHAaICa, OHA

TEHCI3ITIHIH  OpaHAaNaThIHABIFBIH

a,b, +a,b, +a,b, +a,b, >ab, +a,b, +a,b, +a,b,
a,b, +a,b, +a,b, +a,b, >ab, +a,b, +a,b, +a,b,
a,b, +a,b, +a,b, +a,b, =2ab, +a,b, +ab, +a,b,
a,b, +a,b, +a;b, +a,b, >a,b, +a,b, +a,b, +a,b,

Byt TeHcizaiTepaiH coll )KarbIHIAFbl OpPHEKTEPIi 06JIeK, OH KaFbIHAAFbl OPHEKTEPAl 06JIeK KOCCak:

4(a,b, +a,b, +a,b, +a,b,)>a e, +b, +b, +b,)+a,(b, +b, +b, +b,) +
a,(b, +b, +b, +b,)+a,(b, +b, +b, +b,)

JaJIeNIey Keperi Jie ochl el [S].

Marematukagad — oTUIETIH  (DaKkynbTaTUBTIK  ca0akrapia  OKYIIBUIAPABIH  KbI3BIFYIITYJIBIFBIH
KaJIBIITACTBIPYFa, €HOEK JaFAbIChIH, 13/IEHIMIA3bIFBIH aPTTHIPYFa, 631HIH MEKTel OaFaapiaMackl OOHBIHIIA
anFaH OLTIMIH JaMBITa OTBHIPBIN, OHBIH OMipre KaXKETTUTriH aiiKpIHIayFa, KojinaHa Oiyre narIbUIaHTYyFa
Oayiy Kepek.

MekTen KypChIHAAaFbl MATEMATUKAHBIH MOHI OHBIH KO KbIPJIBUIBIFBIH/IA, SITHH HET13T1 00BbEeKTiIepi HAKTHI
emipre HerizgenreHairinge. COHIBIKTaH OaFgapiaMagaH ThIC CTaHIAPT €MeC ecenTepli MIbIFapy
OKYIIBLIAPIBbIH OLTIM JKYHECiH )oHEe Oijlay KaOlIeTiH KeH TYpJIe HaMbITaIbl.

Ecen mbirapy maremaTtvkaHbl MTEpyJiH €H JKOFapbl MPOAYKTHBTIK (hopMmachkl koHE Jie OyI mpoliecc
MaTeMaTHKa/laH OTKi3UIeTiH OapiblK KIIACTaH THIC >KYMBICTAPABIH KAXKETTI KOMIIOHEHTI OOJIyBl KEpek.
MaTtemMaTuKaabIK OJIMMITHaAaga OepiieTiH ecenTep - cTaHmapt emec ecentep. OJIMMIMATANIBIK €CerTep,
onerre OipimiaMa 3epeKTiKKe, OUTKTUIIKKE ecen IICIIyaiH ©31HIIK CTaHAapT eMec oIicTepiH Tadyra
KOMEKTeCe/l.
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OB 0/IHOM AJITOPUTME PEIIEHUA IMHEMHON KPAEBOM 3A/IAYM /1/11 OGBIKHOBEHHOTO
ANPOPEPEHIHUAJIBHOIO YPABHEHHUA C IAPAMETPOM

AnHomayus

Ha orpaHnnueHHOM OTpe3ke paccMmaTpuBaeTcs JIMHEHHAs KpaeBas 3ajada Juil CHUCTEMBl OOBIKHOBEHHBIX
muddepeHManpHBIX ypaBHEHUH, cofepkamux mapamerp. Ilpym ¢GHKCHpOBaHHOM 3HAUCHHWH IapaMeTpa pemaeTcs
3amada Komm i oOsikHOBeHHOTO Auddepennnansaoro ypaBHeHus. Vcmons3ys MaTpuy nuddepeHInaIbHol 9acT
U Tpeanoiaras OJHO3HAYHYIO pa3pemnMocTh 3amaun Komm, ncxogHas KpaeBas 3afada CBOJUTCS K CHCTEME
anreOpandecknx ypaBHEHMH OTHOCHTEIBHO HEHM3BECTHOrO mapamerpa. CyIecTBOBaHHME PEIICHUS 3TOW CHCTEMBI
obecrieunBaeT CymeCTBOBAaHHUE PEIICHNS HCCIIeyeMOi KpacBoH 3a1aun.

B crarbe npenioKeH anropuTM HaxXOKIACHUS PEIICHUS UCXOAHOM 3a/1aul, OCHOBAHHBIN HA IOCTPOCHUU U PELICHUH
CHUCTEMBI JTUHENHBIX anre6pa1/1qe01<ldx ypaBHeHHﬁ. OCHOBHBIMH BCIIOMOTaTeIbHBIMU 3aJadyaMi aJIrOpruTMa SBJIAIOTCA:
3agayn Kommu asisi 0ObIKHOBEHHBIX An(GepeHIINaIbHbIX ypaBHeHU. [Ipennaraemas B cTaTbe YMCIICHHAS peaan3aliis
aNropuT™Ma HUCIoJb3yeT MeToj, PyHre-KyTra yeTBepTOro mopsiika ajis perreHus 3amaun Komu Iiisi 0OBIKHOBEHHBIX
muddepeHmanbHbIX ypaBHEHNH

KaioueBble ciioBa: kpaeBasi 3aj1a4a, mapamerp, pa3peniuMocTb, quddepeHnnanbHble ypaBHEHHs, TPUOIMKEHHOE
perieHue.

Anoamna
H.B. Hckaxosal, XK. Kybanviubexkoizol
Y Abaii amvinoasor Kazax ¥nmmuix nedazozuxanvis ynueepcumemi, Aimamet k., Kasageman
IMAPAMETPI BAP KA IU®PEPEHIUAJJIBIK TEHJIEYI YIITH
CBI3BIKTHI IHETTIK ECENTI WHEHTYAIH BIP AJITOPUTMI TYPAJIBI

2

[exTeyni kecinaige mapamerpi Oap kail nuddepeHumManabIK TeHIeylep KyHecl YIIiH CBI3BIKTHIK IMIETTIK ecell
KapacTblpbutapl. [lapamerpiy OenriieHreH MoHI Ke3iHne kail auddepeHunaniplk Teqaeyre apHanran Komm ecebi
menriteni. JuddepeHnuansaplk OoMiKTiH (yHIAMEHTAIIBIK MaTPHUIACHIH MMaiianana oTeIpbin opi Komm ecebiHiH
OIpMOH/II MICIITIM/IUTITIH €CKepe OTHIPHIN, O0aCTAIKbI MICTTIK ecell OeNrici3 mapaMeTpre KaThICThI ChI3BIKTHIK aare0paibik
TeHeyep Kyiecine kentipineni. Ockl XKYHEHIH MICMIIMiHIH 0ap OOMYBI 3epPTTENIHII €CeNTiH IIeMIiMiHiH 0ap OONyBIH
HICTIIUTIMALTITIH KaMTaMachl3 eTefi. bacTankel ecenTiH mMemnriMiH TaOyAbIH CHI3BIKTHI alreOpalblK TEHACYIIEp KyHeciHe
kenripineni. bactankpl ecenTiH IrenriMiH TaOyIbIH CBHI3BIKTHI alTeOpaNblK TEHACYIEp XYHECiH KypyFa >KOHE OHBI
IICIIYTe HeTi3/eNIeH AITOPUTMI YCHIHBIIIbL.

AJNTOPUTMHIH HETI3Ti KOMEKII ecenTepi MbIHANAp OOJBIN TaOBLIambl: kol auddepeHnnansaplK TeHaeyIep YIIiH
Ko ece6i. Makanaaa yChIHBUIFaH allrOPUTM/I CaHIBIK JKy3ere achlpy TepTiHmi perti Pynre-KyTraHbiH omiciH xaii
muddepenumanapik Teaeyep yurin Komm ecedin menryre nainanaHaipl.

Tyiiin ce3aep: MIETTIK ecer, mapaMeTp, MEHUTIMILTIr, TuddepeHIMaIIbIK TCHACYIIED, KYBIKTAIFaH IICIIIM.

Abstract
ON THE ALGORITHM FOR SOLVING OF A LINEAR BOUNDARY VALUE PROBLEM FOR ORDINARY
DIFFERENTIAL EQUATION WITH PARAMETER
Iskakova N. B. !, Kubanychbekkyzy Zh.*
!Kazakh National Pedagogical University named after Abai, Almaty, Kazakhstan

A linear boundary value problem for a system of ordinary differential equations containing a parameter is
considered on a bounded segment. For a fixed parameter value, the Cauchy problem for an ordinary differential
equation is solved. Using the fundamental matrix of differential part and assuming uniqueness solvability of the Cauchy
problem an origin boundary value problem is reduced to the system of linear algebraic equation with respect to
unknown parameter. The existence of a solution to this system ensures the existence of a solution to the boundary value
problem under study. The algorithm of finding of solution for initial problem is offered based on a construction and
solving of the linear algebraic equation. The basic auxiliary problem of algorithm is: the Cauchy problem for ordinary
differential equations. The numerical implementation of algorithm offered in the article uses the method of Runge-Kutta
of fourth order to solve the Cauchy problem for ordinary differential equations.

Keywords: boundary value problem, a parameter, a solvability, differential equation, approximate solution.
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Bompocamu cymiecTBoBaHUS M €IMHCTBEHHOCTH pEMICHHUS KpaeBbIX 3adad sl OOBIKHOBEHHBIX
nudhepeHINATBHBIX YPaBHEHUH, COACPIKAIIMX TApaMETPhl, 3aHUMAIUCh MHOTHE aBTOpHI [ 1-6].
B janHoM coobuiennn Ha oTpeske [0,7] paccmMaTpuBaeTcsi NMHeHHas Kpaeas 3a7aua Uil CHCTEMBI

OOBIKHOBEHHBIX TU(depeHInanbHbIX ypaBHEHUH ¢ TapaMeTpoM

%:A(t)y+ K@u+f(t), yueR? te[0,T] 1)
y(0)=y®,»° R’ )
yM=y"y eR" ©)

3mech A(t) = (aij (t)), K(t)= (kij (t)), i, j=1,2, - KBagpaTHBIE MATPHUIBI BTOPOT'O MOPSAAKA C HETPEPHIBHBIMU
Ha [0,7] omementamm @ (t), k;(t) coorsercteenno, f(t)=(f(t)).i=12 Bexrop-byHKIMI C
HenpepbiBHbIMU Ha [0, 7| koopmunaramu f,(t), y,,Y, € R? - 3a1aHHbIe BeKTOpA.

UYepesz C( [O, T ], R?) 0603HaYUM MNPOCTPAHCTBO HEMPEPBHIBHBIX (DYHKIMHA Y : [0, T ]—) R®> ¢ Hopw™moii
[v], = max|ly)

telo;7]

Pemenuem 3agaun (1) — (3) sBisgercs mapa (y*(t), p*), e HenpepbiBHas Ha [0,7] M HempepbIBHO
muddepentmpyemas na (0,7) QyHkuus y*(t), YIOBIETBOPSIET OOBIKHOBEHHOMY A depeHIraIbHOMY
ypaBHeHHto ¢ mapameTtpom (1) mpu =’ u ycmosusim (2), (3).

IMycte @®(t) — dyHaaMeHTanbHAs MaTpPHIIA COOTBETCTBYIOIIEH OJHOPOIHOM CHCTEMBI JIMHEHHBIX
middepenumansipix ypaBHenuit (1). Torma ofmiee pemieHwe JTHHEHHON cuCTeMbl TU(QepeHINATEHBIX
ypaBHeHU# ¢ mapametpoM (1) nmeer BUA

Y = 2()-C, + 00 | & @K@+ F @k @

rae Ci — Ipou3BOIbHAS TOCTOSHHAS.
[Monaras y=y° npu t =0, u3 (4) nonyuum

y(t) =D(t) - d(0) - y° + D(t) j O ()[K (D) + f()]dr. (5)

[Toacrasnss npaByro 4acTh (5) B kpaeBoe ycinoBHe (3) OTHOCHTENBHO MapaMeTpa i, HOIYyYHM CUCTEMY

JTUHEHHBIX AreOpanvdecKuX ypaBHEHUH
D-u=d,deR’, (6)
rae

D= Q'>(T)J.®‘1 (v)K(7)dr,

d =y —&(T) &(0)y° —(D(T)jcbl(t) f (1)dr.

Takum o6pasom, npu 3HaHUU (YHAAMEHTAJILHOH MaTpuibl @(t) pa3spelIMMOCTh KpaeBOW 3a1auu

(1)-(3) cBOAMTCS K Pa3pelIMMOCTH CHCTEMbI YpaBHEeHHI (6).
Ecan matpuna D mmeer oOpartHylo, To, Haxons p u3 (6), U MOACTaBIsAsS HAWJACHHBIH BEKTOD B

MpaByIo 4acTh (5), HOTy4YUM perieHue (y*(t), p*) nuHeHOH KpaeBoii 3agaun (1)-(3) B Buge

y' () = D) - ©(0) - y° + (1) J o (WK (1) -+ f (), te[0,T], -

u'=D"-d.
Hcnonp3ys pe3ynbpTaThl JWHEWHOW anreOphl, YCTaHABIWBAETCA CIIPABEMJIMBOCTH CIIEAYIOIIETO
YTBEPKIACHUS.
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Teopema. 3amada (1)-(3) omHO3HAYHO pa3pemmMa TOTAa U TOILKO TOTJa, Korjaa odpaTuMa MaTpHuila
T
D= @(T)J-(Dl (v)K(t)dr.
0

I/ITaK, €CJIM HM3BCCTHa q)yHI[aMCHTaJ'II)HaH MaTtpuna @(t) y, TO CYHI€CCTBOBAHUC PCIICHUA JIMHEHHOMN

KpaeBol 3ajauyu ¢ mapameTrpoM (1)-(3) S3KBUBAJICHTHO CYIISCTBOBAHUIO PEIICHUS CUCTEMbI JIMHEHHBIX
anreOpandeckux ypaBHeHuH (6). Takum o00pa3oM, oaHO3HAYHAas paspemuMoctb 3amadu (1)-(3)
SKBUBaJICHTHA 00paTUMOCTH MaTpuiibl D.

Mpumep 1. Hccnenyem Ha pa3pemIiMMOCTh KpaeBYH 3ajady JJs CHUCTEMbI OOBIKHOBEHHBIX
g depeHInaTbHBIX ypaBHeHHH, coaepxamux mapametp (1)-(3), rae

A(t) = @ gj K(t) = ( 2et , ?;tj f(t) = [121_3:—;2)’ y(0) = Gj W) = @ T =1.

Tak xak matpuna A(t) mocrosiHHa, To QyHIaMeHTalbHAs MaTpHLa TuddepeHInaTbHOr0 ypaBHCHUS

d (10
—_— = lt 0111
dt (3 ij =[]

t

t e2

dy (10 vi e 3t) [ 8t—e+l 0= 0
dt (3 2/ L2z 5 M sz ) Y T )
HAXOJUM B BHJIC

o-[ & 0 0+j' et 0 )[(e 3 (9r-e-1)]
d -3 e*) (1 ) 3% o2 ) |(2c2 5| 10-2¢2

OmnpenenuB 3nauenue y(t) mpu t=1 u moncraBuB ero B kpaeBoe ycioBue (3), MOJYYUM CHCTEMY

€
umeer Bug DO(t) = [ 3
—o€

tj . Torna pemenue 3anaun Komu

!
JUHEHHBIX areOpanvyeckuX ypaBHEHUH OTHOCUTENLHO HEU3BECTHOTO MapaMeTpa | = (ul , uz) eR*:

e(e-1)-u, +3(e—-2)-u, =e* —10e+18,

2(e® +7e* -9 —5)-u, —(19e” +36€—109) - u, = 6e°> —67e* —114e—115.
W3 oO6paTUMOCTH OCHOBHOM MAaTpHIIBl IOJyYCHHOM CHUCTEMBbl JIMHEHHBIX YPaBHEHHH CIEIyeT, 4TO
paccMaTpuBaeMasi KpaeBas 3ajjada ¢ MmapaMeTpoM OJHO3HadHO paspemuma. M ee pemenue, cormacHo (7)

UMECT BU]J
* _ t * — 1

OpnHako At CUCTEM OOBIKHOBEHHBIX U depeHInanbHbIX ypaBHEHUH C MEpEeMEHHON MaTpHIleH
(dbyHIaMEHTANbHYI0 MaTpUIly YAAeTcsl IOCTPOUTH B PEAKMX ciydasx. B maHHo#l pabore mpemiaraercs
METOA HAXOXKICHUS UHUCICHHOTO pEIIeHHs HCCIeIyeMOl JIMHEHHOM KpaeBoil 3agaddm IJisl CUCTEM
OOBIKHOBEHHBIX JU(epeHIHaIbHbIX YpaBHEeHui ¢ mapameTpom (1)-(3).

Ji1st 3TOTO BBEIEM HOBYIO HEM3BECTHYIO (DYHKLIUIO

x(t)=y@t)-y°, te[0,T].
[Ipu 3TOM NOTyYNM CIEAYIONIYIO KPaeBYIO 33Jlady C TapaMeTpoM
dx

a:A(t)x+A(t)y° +K@®u+f(t), tefo,T] (8)
x(0) =0, )
x(T)=y'—y°. (10)
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Zamaun (1)-(3) u (8)-(10) sxBuBanentHsl. [Ipu npeanonokenunn, uro Marpuiia X(t) — pyamameHTanbHas
MaTpuIia OOBIKHOBEHHOTO M EepEeHIINATEHOTO YPaBHEHUS

% =A@)x, te[o,T]
pemenve 3amaun (8)-(10) zanmmiercs B BUIE
X' (1) = X () j X (o] AR)- y° + K(2)-u + F (o), (11)
rae O
W =—QM]* - F( ). (12)
3nech

T T

.
QT) = X(T)J X 1(t)- K(t)dt, F(T) = -y* +[| " xmjx l(t)A(t)dt]- yo+ x(T)Ix S (0)F (bt
0 0 0

HeoOxomumpIM 1 JOCTATOYHBIM yCIIOBHEM paspemmMoctd 3anadn (8)—(10) sBisercs cymiecTBOBaHHE
pemienust cucteMsl (12), a KpuTepreM ee 0HO3HAYHON Pa3penmMocTh - 00patumMocTs MaTpuiibl Q(T).

AJITOPUTM HaXOXKACHHS YUCICHHOTO petreHus 3aaauu (8)—(10).

|. B3sB uncno pa3ouenuii unrepsana [0,T) paBHbiM M ¢ maroM h u pemas merogom Pynre-Kyrra 4-ro
nopska 3axaun Komm it 0ObIKHOBEHHBIX TU(depeHInanbHbIX YpaBHEHUIH

%:A(t)x+A(t), x(0)=0, tefo,7], (13)

%:A(t)x+ K(t), x(0)=0, t[o,7], (14)

%zA(t)H £(t), x(0)=0, tefo,7], (15)
Haiizem snavenns matpun A", K u Bextopos 1", i=0,M.

1. CoctaBuM NpUOIMKEHHYIO CUCTEMY alreOpanyuecKuX JIMHEHHbBIX yPaBHEHUH OTHOCHTEJIBHO MTpaMeTpa

Q"(T)-u=-F"(T), peR’ (16)
I[Ipennonaras ooparumocts Matpunsl Q"(T) u pemas cucremy (16), Haiizem napamerp .
I11. Metonom Pynre-KyrTa pemas 3agaay Ko

X
% = Alt)x + F*"(t), x(0)=0, te[0,T], (17)
e F"(t) = A(t)y, + K(t)u" + f(t), HaxOJMM YHUCJICHHbIC 3HaueHUs perienus 3amaun (8)-(10) B Toukax

pasz6uenust uarepsaia (0,7).
Ipumep 2. Ha otpeske [0,1] paccMoTpum kpaeByto 3aaaqy (8)-(10), roe

A(t)=(t(: (;J K(t):ﬁ ;j f(t)=(_t_4t+fl_l} yo:@, ylz(ﬂ.

t’ 1
Periennem nanHoit 3aqaun ssisiercst mapa (x”(t),n"), rme x"(t) =( . l] 1= [:J
e —_

B3siB unciio pa3OueHuit nHTEpBaa [0,1) pasabiM M =40 u marom h=0.025 u, pemas 3agaun Komm
(13)-(15) meronom Pynre-Kyrra 4-ro nmopsiika, COCTaBUM CHCTEMY alreOpandeckux ypaBHeHui (16).
O.9999999957J

Pemas Ty cucteMy, HaX0IMM MapaMmeTp Hh = [l 0000000034
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YncrieHHbIE 3HAUEHUs PEIIEHUs KPAeBoil 3a1auu B TOUKax pasOueHus Ha orTpeske [0, 1], mpuBeneHs B

creyromei Tabuire.

Ta6ﬂuua - P€3yﬂbmambl BbIYUCTIEHUA YUCTIEHHO20 PEeUuleHUs Kpaeeozi 3a0ayu

¢ X () X () x; (1) x; (1)
(uucnennoe peuienue) (mounoe peuienue) (wucnennoe peuienue) (mounoe pewenue)

0.000 0 0 0 0
0.025 0.025315120614138 0.02531512052 0.000624999894533 0.00063
0.05 0.051271096552947 0.05127109638 0.002499999791217 0.0025
0.075 0.077884151146159 0.07788415088 0.005624999690098 0.00563
0.1 0.105170918419049 0.10517091808 0.00999999959125 0.01
0.125 0.133148453489248 0.13314845307 0.015624999494778 0.01563
0.15 0.161834243226742 0.16183424273 0.022499999400815 0.0225
0.175 0.191246217183738 0.19124621661 0.030624999309524 0.03062
0.2 0.221402758801216 0.22140275816 0.039999999221098 0.04
0.225 0.252322716899179 0.25232271619 0.050624999135757 0.05063
0.25 0.284025417457779 0.28402541669 0.062499999053755 0.0625
0.275 0.316530675696682 0.31653067487 0.075624998975369 0.07563
0.3 0.349858808460227 0.34985880758 0.089999998900908 0.09
0.325 0.384030646916114 0.38403064598 0.105624998830706 0.10563
0.35 0.419067549575565 0.41906754859 0.122499998765123 0.1225
0.375 0.454991415643082 0.45499141462 0.140624998704544 0.14063
04 0.491824698704169 0.49182469764 0.159999998649376 0.16
0.425 0.529590420759551 0.52959041966 0.180624998600046 0.18063
0.45 0.568312186614674 0.56831218549 0.202499998557 0.2025
0.475 0.608014198633476 0.60801419749 0.225624998520699 0.22563
0.5 0.648721271865656 0.6487212707 0.249999998491613 0.25
0.525 0.690458849556881 0.69045884838 0.275624998470223 0.27563
0.55 0.73325301905165 0.73325301787 0.302499998457012 0.3025
0.575 0.777130528098728 0.77713052691 0.330624998452463 0.33062
0.6 0.822118801569361 0.82211880039 0.35999999845705 0.36
0.625 0.868245958598716 0.86824595743 0.390624998471235 0.39063
0.65 0.915540830161253 0.91554082901 0.422499998495459 0.4225
0.675 0.96403297709102 0.96403297597 0.455624998530137 0.45563
0.7 1.013752708558142 1.01375270747 0.489999998575645 0.49
0.725 1.064731101013038 1.06473109997 0.525624998632313 0.52562
0.75 1.117000017610207 1.11700001661 0.562499998700414 0.5625
0.775 1.170592128123747 1.17059212718 0.600624998780151 0.60063
0.8 1.225540929367019 1.22554092849 0.639999998871645 0.64
0.825 1.281880766129251 1.28188076533 0.680624998974916 0.68062
0.85 1.339646852642143 1.33964685193 0.722499999089872 0.7225
0.875 1.398875294589917 1.39887529397 0.765624999216284 0.76563
0.9 1.459603111676535 1.45960311116 0.809999999353771 0.81
0.925 1.521868260764227 1.52186826036 0.855624999501772 0.85563
0.95 1.58570965959776 1.58570965932 0.902499999659521 0.9025
0.975 1.651167211129298 1.65116721098 0.950624999826019 0.95062
1 1.718281828459045 1.71828182846 1 1
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Kak BHAHO U3 TaOIMIBI, Pa3HOCTH MEXIY TOUYHBIM U YMCJIEHHBIM PEIICHUSMH HE MPEBBINIACT 3HAYCHUS
£=0.1x10"®
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V.K. Kotinouuos', AKX, Andawosa*
Kaszaxckuu nayuonanvusiti ynusepcumem umenu anb-Dapadu, . Aimamol, Kazaxcman

OLEHKA PEHIEHUA 3AZAYU KOLIU AJ1A IICEBAOIIAPABO/IMYECKOI'O YPABHEHHUA B
T'EJIbAEPOBCKHX K/IACCAX

Annomayus

B nmamHO# craThe paccmarpuBaeTcs 3amaya Komm i mceBIOmapabOoNMUecKOTo YpaBHEHHS B TPEXMEPHOM
npoctpancTBe. [lomydeHHBIH pe3ynbTaT MOXKHO OO0OOIIUTE HAa [ - MEpPHOE NpocTpaHcTBO. 3amawa Komm ms
YpaBHCHHUS TapaOOIMIECKOTO U JUIMITHYSCKOTO THIIOB JOCTATOYHO XOPOIIO M3Yy4eHBI. J[JIsi mceBaomnapadboIndecKoro
YPaBHECHHUS C TIOMOIIIO paHee MOCTPOCHHOTO (PYHIAMEHTAIBHOTO PEIICHHSI, OIICHKH (PYHIAMEHTAIBHOTO PEIICHUS U €€
npou3BonHBIX. [Ipumenss npeobpazoBanne @ypre mo X u mpeobOpaszoBanue Jlammaca mof, MBI cHadana MOTYYHIIN
anpuoOpHBIC OICHKHM JJIsI MOTCHIIMATIOB HAYaJbHOI'O YCIOBHS W OOBEMHOTO IOTCHIMAda B TeJIbICPOBCKHUX
mpoctpancTBax. Jlanee HCmoib3yst OTH pe3ysbTaThl HaMHU JoKa3zaHa oOleHKa penieHus 3axadn  Komm s
TICeBIONapabOIMIeCKOT0 ypaBHEHUSI B TEJBICPOBCKUX KiaccaX. [IpmBeneHO MOAPOOHOE IOKa3aTeIbCTBO OILCHKH
MMOTEHIIMAJIOB HAYaJbHOTO YCJIOBHUS, 00bEMHOTO MOTCHIHANA U pelieHus 3agadu Komm i rceBaonapadbomaeckoro
YpaBHEHUSL.

KuaroueBbie cioBa: 3amada Komm, nceBmomapabomnmdeckoe ypaBHEHHS, (QyHIAMEHTAIBHOE pEIICHUE, allpHOpHBIC
OIICHKH, TIOTCHITHAIIBL, TEJIbICPOBCKUE KIIACCHI.

Axoamna
V.K. Koiinsuuog*, A.JK. Anoawosa*
On-@apabu amvinoazel Kazax ynmmuix ynusepcumemi, Anmamol K., Kazaxcman
INCEBJAOIMAPABOJIAJIBIK TEHJAEY YHIIH BIP ECEINTIH INEIIIMIHIH,
I'EJBAEP KJIACBIHAAT bl BAFACBI

Byn makamama ymr enmiemIi KEHICTIKTeri mceBmomapabonanslk TeHAey ymriH Komm ecebi KapacThIPBLUIAIbL.
HoTmkeHi ykansl emeMaiK KeHiCTIKKe mbIFapyra 6onasl. [lapabomanbik skoHE SJUTMITHKAIBIK THITEPIIH TeHICYIEpl
yurie Komm ecebi skakchl 3epTTenTeH. Ipremi menriMai KOJIaHbI, IICeBA0napadoIaiblK TeHACY YIIiH iprelli menrim
MEH OHBIH TYBIHIABUIAPBIH Oaramaiipl. Dypbe TypieHmipyiH >xoHe Jlammac TypieHIIpyiH KOJIaHa OTBIPHIN, 013
aNIeIMEH TeJblep KCHICTITiHIeTi OacTamkel KYWIIH TMOTCHIMAIEI MEH KOJEeM ITOTCHIIMAIBIHBIH allpHOPIBl OarachblH
annaelK. bynmaH opi, OChl HOTIDKENEp/i KOJiJlaHa OTBIPHIN, 013 TeNbJep KIACTapbIHAArbl KalFaH MapaldosiajblK TEHACY
yurin Komu eceGiniH memiMia ganenaenik. [lcesnonapabonansik TeHaey yurin Ko ecebinig 6acTtankbl Kyii, Kejem
MTOTEHITMAJIBI JKOHE IIeTTy/IiH HaKThI JONIeIi KeTIPUITeH.

Tyiiin ce3nep: Kommu ecebi, nceBnonapabonaiblK TEHIASYIEp, iprefi menriM, anpruopiibl 0aranay, TOTeHIIHanIap,
relbaep KiiacTaphl.

Abstract
THE VALUE OF THE SOLUTION OF ONE PROBLEM FOR THE PSEUDOPARABOLIC
EQUATION IN THE CLASS OF GELS
Koylyshov U.K. !, Aldashova A.Zh.!
Al-Farabi Kazakh National University, Almaty, Kazakhstan

This article discusses the Cauchy problem for a pseudo-parabolic equation in three-dimensional space. The result
can be generalized to - dimensional space. The Cauchy problem for equations of parabolic and elliptic types is well
studied. For a pseudo-parabolic equation using the previously constructed fundamental solution, evaluating the
fundamental solution and its derivatives. Applying the Fourier transform with respect to and the Laplace transform
with, we first obtained a priori estimates for the potentials of the initial condition and the volume potential in Holder
spaces. Further, using these results, we have proved an estimate of the solution of the Cauchy problem for the pseudo-
parabolic equation in Holder classes. A detailed proof of the estimation of the potentials of the initial condition, the
volume potential, and the solution of the Cauchy problem for the pseudoparabolic equation is given.

Keywords: Cauchy problem, pseudo-parabolic equations, fundamental solution, a priori estimates, potentials,
Holder classes.
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IMocTanoBKka 3ana4n
PaccmoTpuMm 3aady onpeseNieHus pelieHus ceBaonapabonnueckoro ypaBHeHus B D, (x € R®,t > 0)

0 0
e——-N)(=—-A)3=0. 1
(e =M —4) 1)
YAOBJICTBOPALICC HAYAJIbHBIM YCJIOBUAM!
09
I9|t=0: uo(X)! EL:OZ ul(X) (2)
Jlsst Toro, utobst ipu € — 0 perenne 3anaun (1)-(2) CTPEeMHIOCH K PEIICHUIO «BBIPOXKICHHON» 3a/1aUH:

0 . o
_A(E_Aju =0, U], = Uy (),

IpearonaraeM, yTo GyHKIuu U, (x) u u,(x) B R® 6bUIH CBA3aHEI MEXTy COGOI COOTHOLICHHEM
2
Au, (x) = A Uo (X)

dynnamenTansHoe pemenue ypasHenue (1) moctpoeno B padote [1] u B cmydae X € R®,—o0 <t < +00

UMeeT BULL
1 I'(y,t)d I (y,t)d
T (xt) = J‘ (v.0dy [T (y.0dy | 3
drl-e)|d [x=y J |x-y
R R
rae
e a4t (8)3/2 e 4t
I'(x,t)= W,t>0 I (x,t)= W,t>0
0,t<0 0,t<0
®opmyiny (3) mepenuieM B BUIE:
T.(xt) =T xt)+T2(x1),
riae
Tg(l) (X,t) — 1 J.r(y’t)dy, (4)
dr(l-e)d |x—y]|
R3
TS(Z) (X, t) — 1 J. Fg (yl t)dy1 (5)
4r(l-g)d  |x-y]|
R3
Oynkuus (4) u e€ Tpou3BOIHBIE OLIEHEHHI B padoTe [2]:
DT s ©)
k+—
(X +t) 2
Jlnst T2 (x,t) u3 (5) npumensist moso6Hy10 OlEeHKy Gy/1eM UMETh
1+1
e 2
IDIDIT® (x,1)] < _Cer (7
k+—=
((9|X|2 +t) 2
OObenuHsisi 3TH OLEHKH, IS T, (x,t) momy4qnm
141
1 g?
IDDIT, (x,t)| < C —— 1 | (8)
(X +t) 2 (gfx +t) 2
B nanmpHelimem, 00beMHBIM MTOTCHIIHAIOM HA30BEM WHTETPa
t
0.011= [ar[T.c-tt=n)f(y.e)ay. ©
“w R3

roe f(x,t)=0mpu t <0,
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" IOTCHIIMAJIaMU Ha4aJIbHOI'O YCJIOBUA UHTETPAJIbI:

K1[u1]=ejn (x—y.Ou(y)dy, 10)
K, lu,]= j [T (X~ y,1) AT, (= y, )y (y)dy: 1)

OO0bemubli moteHnman (9) npu yciosuu, koraa pynkius f(X,t) yzonerBopsier ycnoButo I'enbaepa mo
X, SIBJISIETCS PELICHUEM ypaBHEHMUS:

0

(ea—A)(g—A)gS[fh F(x,1),

a ToTeHIHabl HadaiabHOTo yeinoBus (10)-(11) ABnstoTCS pereHnsMr 0THOPOTHOTO yPaBHEHHS:
0 0 .
(gE—A)(a—A)Kl[ul] =0, 1=01

[Tocme mpumenenus k 3anave Komm (1)-(2) mpeobpazoanust @ypee mo x 1 npeodpazoBanus Jlammaca mo
t, oHa mepenneT k 3agave:

(es+[E*)s +]& )8 = i, (£) + s, (€) + A+ &) T, () ,
OTKyJa
a8 sh@)  k0E

32 2 2 2 2 2 ’
(s s+ e+l s+l s+

rae

= r 1 .
5= J' = : Ie'“@g(x,t)dx dt,
0 (“ 2”) R®

Res >0 wu torma mocie mepexosa K mepeMeHHbIM X H t 1o (opMyinam oOpaTHbIX mpeoOpa3oBaHMiA
®Oypoe-Jlamnaca MOKHO TONYIUTS [3]

Ix ) =¢ j T (x— y,t)u,(y)dy + j [F (= y,)—T. (x— y, ) s (y)dy =

R® R® (12)
=K, [u, ]+ Ko [u,I;
HNwmeet mecto cneayias
Teopema. Pemenne 3amaun Komm (1)-(2) momunasieTcst OleHKe:
2 @) 4 @ 5 (@) [ (4+a) (2+a)}
D79 . +|Djg . +|p,D} 9 0.2 <Clug) 5 +e{u) s (13)

rae 0003HaUYCHUE <> C YKa3aHUEM CHU3Y q)YHKLII/IOHaJ'ILHOFO MMPOCTpaHCTBA O3HAYACT INIaBHYIO YaCThb HOPMbI
B I'€JIbACPOBCKUX KilaCcCax, TaK 4YTO

<u >(4+a) _ sup |D:UO(X)_D3u0(y)|
0/R3 -

)

(0y)eR? Ix—y|"
(2+a) |DXZU1(X) - D3u1(Y)|
() = s o

a 0003HaueHue ||u||f;%) O3Ha4aeTr

||u||(;"%) ~ sup |u(x,t)—u§y,t)| + sup |u(x,t)—ua(y,t )|;
“ (x,y.)eDy |x - y| (x.y.)<Dy It _t,|4

JloxazaTenbCTBO.
Tak kak J(x,t) = K,[u, ]+ K,[u,], To mokaxxem, 4To

79




BECTHUK Ka3HIY um. Abas, cepus « Pusuko-mamemamuyeckue Hayku», No2(70), 2020 e.

(K,[u 0])“‘*“* 25 2 <Celu, )5, (14)

(2+a) ,
R3

(K,[u, )y "2 2 <celu,) (15)

CHagarna T0Ka)XeM OIICHKY

(2+a)

<DthKl[ul]>(Di’%) <Ce(u)G

YuutsiBas PpaBCHCTBa

K [u,] = ¢ j T (x—y,t)ul(y)dy=ejTg<y,t)u1(x—y)dy,

R® R®
[Ty s
ot

R3
MOy YUM

aT,(y,1)

D, DK, [u,](x,t) - D,D?K, [u,](z,1)| < D2u,(z - y)dy|<

EI% D’u, (x - y)dy — gj

RS RS

(@) 8T t (a)
<[x—7"-(D}u,) ; gj 0, )dy x—2|"-&(Dlu,)
RS
Tak xak gynkuus T, (X,t) SBIAETCS YSTHOM [0 COBOKYITHOCTH IIEPEMEHHBIX X , TO

Ky[u,1 = [T, (y,0)u, (x= y)dy =z [ T, (y, ), (x + y)dy
%SITS (v, DUy (x = y) +uy (x+ y) dy =

~, 0+ 2 2 [T, (9,0l (- )~ 20,0 + 0y (x+ )y (16)

3aMeTHUM, 9TO
Ju, (x = y) = 20, () + u, (x+ )| < Cly|" (U, ) (17)
Tornma

2 2 , &
|Dt Dx K1[u1](xa t) - Dt’ Dx Kl[ul](xvt )| < E'[{

[szul(x_ y) —2DX2U1(X) + szul(x + Y)]dy=

T, (y.) aT(v.t)]
ot o’

t
zgjdrjlwm)ful(x_ y) - 2DX2U1(X) + Dful(x+ y)]dy
T

R
YuutsiBas HepaBeHCTBO (17) mmeem
|D,D2K, [u,](x,t) - D, DK, [u,J(x,t)| <C - &(D2u,) 7 [t ~t]z;

Taxum 00pa3oM, 10Ka3aHO, YTO

<DDK[u]>a2<C ¢(Du,) ") (18)

Teneps nokaxxeM, 4To

(DZK,[u, ]> 2 <c. e(Du,) (19)
80




Abali ameiHOarbl Ka3¥IY-HiH XABAPLLBICbI, « @uzuka-mamemamuKa £blavimoaps!» cepuscel, No2(70), 2020

Haiinem
oT (x— 0
7,110 & [ T u, (yyay | - D o[£ (T 0y + T2 0y 09Dy |
RS RS
YyuteiBas, 4To
oT® oT®
£ AT (€3] & £ AT (€]
6t e ! &

UMEEM

DK, [u,] = D, j AT O (X y ) +TO (x— y, ), (y)dy | =

R3

=D, I(ng’(y,t) +T€(2)(y,t))AXul(x— y)dy |= J‘g(ﬂf)(y,t) +T€(2’(y,t))AXul(x— y)dy.

R® RS
[locmennmii wHTErpan oreHuBaercs aHajgorumdHo oreHke (18). Takum oOpazom HepaBeHcTBO (19)
JOKa3aHo.
HepageHncTBO

(D*K,u,])“? <Co(Du,) (20)

Dy
JlokasbiBaeTcs aHanorndHo HepasencTsaMm (18)-(19), Tak kak DK, [u,] Bwipaxkaercs uepes D,D’K,[u,],

D/K,[u,]. Utak, namu nokasana onenka (15).
Paccmotpum norenuuman:

KolU,] = j [T, (x - y.) AT, (= y, )], (y)dy = hy (x,1) ~ By (x. ),

R3

rac
hy (x.t) = j L (X~ y.)u, (y)dy 21)
h,(x,t) = j AT, (X~ y,B)U, (y)dy; 22)
Ilorenmnuan

A0 = [ T y,00, ()
R3
paccMoTpeH B pabote [4], TaM e JI0Ka3aHo, YTO

<h(X,t)>(2+a'1+%) < C<U0(X)>(2+a)

Dy RS
AHaJOrM4YHO MOXKHO JIOKAa3aTh OLEHKY JUIsl MoTeHnuana (21):

(2+a,l+%) (2+a)

<h(x,t)>D4 < C(Uy (%)) .5 (23)
Paccmorpum notennan (22):

h(x.1) = j ATg(x—y,t)uo<y>dy=ng(y,tMuo(x—y)dy.

Hokaxxem, 4To

(4+a)
R3

(D, thl(x,t)>([::’%) < C{u, () (24)
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OrieHuM
ID,D?h, (x,t) = D,D?h, (z,1)| < j% {D} (Au, (x - y)) - D? (Aug (z - y) Jdy <
RS

<Clx-2|" <D;‘uO (x)>(:3) :

VunteiBas (16) nmeem

D,D2h,(x.) = D} (4, (00) +5 [ = D7 (au, (x - y)) - 2D (au, (00) + D (au, (x+ YD by

R3
Torma
2 2 n <1 o (y,t) aT, (y.t)
|Dthh1(x,t)—Dl,thl(x,t)|SEJ. : |
R3
[D2 Au, (x — y) - 2D2Au, (x) + DZAu, (x+ y)Jly < (25)

(a)

t
o a aZT y ,ﬁ
SC1<D;UO(X)>(RS)J.|y| I%dz— dy§C|t_t |2 .<D)‘:uo(x)>R3 :
R® '

t
Takum 00pa3om, orieHka (24) nokasana. Teneps J0KaxeM, 4TO

(4+a)

@)
<D;‘h1(x,t)>D4 2 <Cluy (X)) s (26)
IIpenBapuTesbHO pacCMOTPUM

h,(x,t) = IATS (= y. U, (y)dy = jA(T;” (X—y,0) + T (x— y, )y (y)dy =

R3
0
=|=—T (x-y,tu d
jat (X Y., (y)dy
R3

Onenum

0
D¢, (x, 1)~ Dlhy(z,1)| < j o T (1 B[P, (x = y) ~Dfu, (2 - y)ldy <
R3 )

<Cl|x-2|" -<Dfuo(x)>(;)
Beipaxenue Drh (x,t) —Drh (z,t) ouenusaercs amanormuno (25). Takum o6pasom, ouenka (26)

JI0Ka3aHa.
Taxk kak &D’h, (X,t) BeIpaskaercs yepes D) h, (x,t), D,Dh, (x,t) To u3 ouenox (24),(26) nomyuum

(@2) (@)
(Dlh,(x,1)) 2 <C(Dfu, (%)) (27)
4
OO0benunss oneHku (23)-(27) momyunm onenky (14). Uz (14)-(15) Beitekaer omenka (13). Uro u
TpeOOBANIOCH IOKA3aTh.
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THE DIRICHLET PROBLEM ON THE ORIENTED GRAPHS
Konyrkulzhayeva M.N.*

Kazakh National University named after Al-Farabi, Almaty, Kazakhstan

Abstract

Differential operators on graphs often arise in mathematics and different fields of science such as mechanics,
physics, organic chemistry, nanotechnology, etc. In this paper the solutions of the Dirichlet problem for a differential
operator on a star-shaped graph are deduced. And the differential operator with standard matching conditions in the
internal vertices and the Dirichlet boundary conditions at boundary vertices are studied. Task is a model the oscillation
of a simple system of several rods with an adjacent end. In work the formula of the Green function of the Dirichlet
problem for the second order equation on directed graph is showed. Spectral analysis of differential operators on
geometric graphs is the basic mathematical apparatus in solving modern problems of quantum mechanics.

Keywords: oriented graph, vertices of graph, Kifchhoff condition, vibrations of elastic networks, Green’s function
of Dirichlet problem, solutions of Dirichlet problem.

AnHomayus
M.H. Kouvipxyacaesa
YKaszaxckuii nayuonanvuwiii ynusepcumem umenu anv-Papabu, 2. Aimamer, Kazaxcman
3AJJAYA JUPUXJIE HA OPUEHTUPOBAHHOM I'PA®E

1

JuddepeHnunanbapie onepaTopbl Ha rpadax 4acTo BO3HMKAIOT B MAaTeMaTHKE W Pa3IMYHBIX O0JAcTAX HAayKH,
TaKUX KaK MEXaHuKa, (PU3UKa, OpraHuvYecKasl XUMHUs, HAHOTEXHOJIOTHs U T.4. B 3Toii paboTe ObUIN BBIBEICHBI PEIICHUS
3agaun Jupuxine g nuddepennmansHoro oneparopa Ha rpade-3seszae. M3ydaercs muddepeHnnansHbiil onepatop co
CTaHJAPTHBIMH YCIOBUSMU CKJIEHKH BO BHYTPEHHHUX BEPIIUHAX M C TPAHUYHBIMH YCIOBUAMH JIUpHXIIe HA FPAaHUYHBIX
BepmmHax. Tak e BbIBeneHa (opmyna ¢yHkuum ['puHa 3amaum Jupuxie anst ypaBHEHHS BTOPOTO TOPSAKA Ha
OpHEHTHpOBaHHOM rpade. PaccmarpuBaemas 3amada sBISIETCSI MOJIGNBIO KOJICOAHUN MPOCTON CHCTEMBI U3 HECKOJIBKUX
CTEep)KHEH ¢ MPUMBIKAIOIUM KOHIIOM. CIeKTpaibHbIi aHanmn3 IuddQepeHHanbHBIX 0NepaTopoB Ha T€OMETPHUECKUX
rpadax sBISETCS OCHOBHBIM MAaTeMaTHYECKHM amnapaToM IpH pPELIeHHH COBPEMEHHBIX IpoOJeM KBAaHTOBOM
MEXaHUKH.

KoaioueBble ciioBa: opueHTHpOBaHHbIN rpad), BepunHbl rpada, ycinoBusi Kupxroda, konedanus ynpyrux cerei,
¢byukuus ['puna 3anaun upuxie, peuienue 3agaun Jupuxie.

Anoamna
M.H. Konwvipxynocaesa*
10n-Dapabu amvinoaszer Kazax ynmmuolx ynusepcumemi, Aimamot ., Kasaxcman
BAFBITTAJIFAH I'PA® BOWBIHIAFbI JUPUXJIE ECEBI

I'padrapapiH OoWBIHAAFEI aHBIKTATFaH AWGQEpPEeHINAIIB ollepaTopiap KebiHece MaTeMaTHKa >KOHE MEXaHHKa,
(u3MKa, OpraHUKAaJIbIK XMMUS,, HAHOTEXHOJIOTHS KoHE T.0. CHSKTBI TYPJI FBUIBIM cajajapblHga KoJjjaHbuiagbel. OChl
Makanajga KyJAbl3 mimiHai rpad OoibiHma aHbiKTadraH —auddepeHumanasl oneparop yiniH [lupuxie ecebiHiH
mrermimaepi kepcerineni. byn skymbicta rpadThiH imiki TeOenepinae jxoHe JMpuxie IapTTapbl, ajl IIeKapablK
TebenepiHie CTaHIAPTTHl JXaObICy IIAPTTAphIMEH AaHBIKTAJNAThIH AU(dEepeHInaNIsl ONepaTopasl KapacThIPaMBbI3.
Conpaii-ak, Jupuxme ecebiHiH I'puH QYHKIMACHIHBIH (OPMyNackl €KiHIII PeTTi TeHAeY YVINIH KepceTilieni.
KapacThIpbIibil OTBIPFaH ecen OipHelIe cTep KeHHEH KypaliFaH ykoHe oJiap Oip Tebeme )KUHAKTaIaThIH TepOeTy MOJIEN.
I'eomeTpusiiblk rpadTapislH OOWHbINA aHbIKTANFaH JuddepeHInanabK onepaTopiaap/AblH CIEKTPAIAbIK TallAaybl
KBAaHTTBHIK MEXaHUKAHBIH Ka3ipri 3aMaHfbl KYpAeNi eCenTepiH MISIIyaeri HEeri3ri MaTeMaTHKAJbIK ammapar OOJbIT
TaObLIA b

Tyiiin ce3mep: OarbiTranran rpad, rpadreiH Tebesepi, Kupxrod maptsl, cepmimui kemiieplid tepoOemicrepi,
Jupuxie eceGinin I'pun QyHkumsicel, upuxie ecebiHiH menmimi.

1. Introduction

In the last 25-30 years, the theory of differential equations and boundary value problems on geometric
graphs (spatial networks) has been intensively developed, as evidenced by numerous scientific papers. The
beginning of the research was laid in the works (B.C. Pavlov [1], Yu.V. Pokorny, O.M. Penkin ([2], [3]) and

84




Abali ameiHOarbl Ka3¥IY-HiH XABAPLLBICbI, « @uzuka-mamemamuKa £blavimoaps!» cepuscel, No2(70), 2020

others), and foreign (J. von Below ([4 ], [5]), G. Lumer [6], S. Nicaise [7]) mathematicians and dealt with
tasks describing various models: diffusion, vibrations of elastic grids, propagation of nerve impulses, etc.
justification of the solvability of boundary value problems on graphs, the study of the structure of the
spectrum of these problems, the asymptotics of the spectrum, obtaining estimates for the resolvent.
Currently, the most active research is carried out by the creative team of O.M. Penkin [3], B.E.Kanguzhin,
L.K.Zhapsarbayeva [8,9].

Let us proceed to the problem formulation. Consider a star-shaped graph G with edges €, j :l,_m, of
equal length 7. For each edge e; introduce the parameter X; €[0, 7] . The value X =0 corresponds to the
boundary vertex associated with e;, and x; =7 corresponds to the internal vertex.

The set w2(G) consists functions y=[y;]},;, its components fromy; eW?[0,7]. Let H the set of
functions Y from wW,’[0, =] satisfying the standard matching conditions in the internal vertex

Vi(7)=y;(7), j=2,..m
%ys(ﬂ)ﬂ)

In electrical networks, they express the law of Kirchhoff (see [10]), with the vibrations of elastic networks
- the balance of voltage, etc. We also give the Dirichlet boundary conditions in the boundary vertices

)

y;(0)=0, j=1..,m )
On the set of function H we consider the differential equation
= yy0¢ )+ a0 )y, (¢ )= 2, (x, )+ £ (x;) (3)

where y=[yj]';’:1 is a vector function on the graph G, A is the spectral parameter, the so-called
potentials q;(X;), ] =1,m, are complex-valued functions from L, (0, 7), f,(x;)— the density distribution of
an external force on the edge €;.

1.  The Green's function of the Dirichlet problem
We give some intervening results.
In this subsection we study the question of the existence of the Green's function of the Dirichlet problem
—u"(x)+q(x)u(x)=Au(x)+P(x), 0<x<z (4)
u(0)=0, u(z)=0 (5)
By the Green's function we mean a function of two variables G(X,S,A4), which is defined when
x €[0,7],s €[0, 7] and such that for each continuous P(-)on the segment [0, ] . The solution of the
initial boundary value problem (4)-(5) can be represented in the form

u(x, ) = j G(x,s, A)P(s)ds.
0
Lemma 1. The solution of the Dirichlet problem (4) - (5) can be represented in the form

u(x,@:i% (t’ngzgx'%(t)dﬁfn (tgztfigx’%mdt, ©

where D(t,1)=-S/(t,4)S,(t,4)+S, (t,1)S, (t,4) and the functions Sy(X,A) and S, (X, 1) are
linearly independent solutions of the homogeneous Cauchy problem
=S5 (X)+0a(x)S, (x)=A4S,(x), 0<x <7, S5(0,4)=0, S5(0,4) =1
—S7(x)+a(x)S,(x)=4S,(x), 0<x<zx, S,(7,4)=0, S, (7, 4)=1
Proof. We show that the right-hand side P (X) of (6) is a solution of problem (5).
We first calculate the first derivative
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o (x2)=[> (St [f()tsﬁ()x Ao t)gt + 3= Dﬂ()t,sl()x A (t)dt+S°(XI’D/1()XS’2 ()’”)p(x)_
Sy (% 4)S, (% 4) .

D) )

X

hence 5, (6.4)S! (x.2) S, (t,2)Sy(x,4)

o (02) =[G P(t)dt+]: St Pl

0
Then we calculate the second derivative

So (X, 4)S. (% 4) P S, (%,4)Ss(x,A)

4

:[S (t.2)S!( x,1 T Sg A)P(t)dt+ S ()32 S P(x)

D(t,4)

or

P(t)dt—P(x)

since Sq(X,A)=(a(x)=4)S,(x,4), S (x,4)=(q(x)-2)S,(x,4), then

from

£5(1.4)S, (x,2) (t.4)Sy(x.2) (6)

u"(x,ﬂ):(q(x)—ﬂ)[J ’D(t;) P(t)dt+]:‘8” ,D(t’;)

0

P(t)dtj—P(x): =(q(x)=2)u(x,4)-P(x)

this implies the relation (4).

Now let us verify the fulfillment of boundary conditions (5).
We substitute x =0 into (6), then obtain
©S_(1,4)S,(0, /1

»  D(t4)
Substituting X = into (6), then
25, (t,4)S (7,4
u(r,4)=| o (LA)S. ( )P(t)dt =
»  Db(t2)
The lemma 1 is proved.
From Lemma 1 the next theorem follows.
Theorem 1. The Green's function of the Dirichlet problem (4) - (5) has the form

=15, (0,2) = o‘ =0

S, (1,4)S, (%, 4)
~ D(t,4)
1S, (64)S, (%, 2)

D(t,4)
where D(t,4)=-S.(t,4)S,(t,4)+S, (t.4)S,(t,2), Sy(x,4) and S_(x,2) from the lemma 1.

In conclusion, of this subsection, we want to write, that

when 0 <t < X

whenx<t<rz

S (L A) S,(tA)

PEA=s ) s

. d . .
Consequently, the next relation is true e D(t) = 0. Because of it, we can write
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S,(0,4) S,(0,4)
5.(0,2) S,(0.4)

D(t, 1) = D(0, 1) = =S _(0,1) =-S,(, A).

2. The Green's function of problem (1) - (2) - (3)
In this section, we calculate the solution Y (X,), ¥, (X, ), Y (%5 ),0< X; <7, j=1,...,m of problem
(1) - (2) - (3) by the right-hand sides f,(x, ), f,(X, ),..., T, (X, ) of equation (3).
First we consider the particular case when fz(xz): =1, (Xm)z 0. That is, by the set of functions
f,0 ) (%)= 0,00, £, (X, )= O must be found Y, (%), Y, (%, ) Y (X, )
Let be e, - the edge of the graph G . We introduce on the edges €; the functionsS (xj : /1) S (xj \ /I)
that are solutions of the homogeneous Cauchy problem:

_y} (Xj)+qj(xj )yj(Xj ): ﬂ‘yj(xj)’
S0,(0)=0, S,,(0)=1

S,;(7)=0, S;z'j (r)=1
We introduce the solution of problem (1) - (2) - (3) in the form:

Y2 (%o, 4) =BSq, (7,2) S (X2, 4)--Sopm (77, 4)

Y (X A4) = B,Sg; (77, 4) Sy (72, A) .S (Xpns A)

Y (% 2) = BiSyy (X 2) S (72 4) S () + [ 20202 S0 0600 2)

»  Di(t2)
N s,ﬂ(t,,z)(sm ()xl,l)
2 D, (t, A

f, (t)dt+

f,(t)dt

()
where D, (t,4)=Sg, (t,4)S,; (t,4)—=S.,(t, 1) Sy (t, 2)
We show that the functions given by system (7) satisfy equations (3), boundary conditions (2), and the
relations:

vi(7)=y;(x), j=2,..m (8)

First, let us verify the fulfillment of boundary conditions (2).
Substituting the value x, =0, x, =0, ..., X,, =0 into (7), we obtain

mak Kaxk

Y,(0,2) = BSy; (7,2) S5 (0,2) .S (71, 2) =[Sy (0, 2) = o‘ ~0

mak Kaxk

Y (0,2) = BSg, (7,2) Sy (7, 2) Sy (0,4) =[Sy (0,2) = o‘ =0

mak Kaxk

o 5,,(0.7) =o‘ _0

t, A

o(0,2) = B.S0,(0,2)Sup (7. 2).-Sor (m)+;f % ("sz go,z) fL(t)dt =
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Let’s check conditions (8).
Substituting the value X, =7, X, =7, ..., X, =7 into (7), then

Y, (7,4) = B,Sg; (7,4) Sz (7, 2.8 (7, 2)

Yo (7,2) = BS, (7,4) Sgy (7, 4).Som (7, 1) 9)
Y, (7, 2) = BiSy (7, 4) S (7, 2) -S4y (ﬂ,/l)+f Sou(t.4) S (7 4)

o Di(t4)

L (t)dt=|S_,(7,4)=0

mak Kaxk ‘

=B,Sy, (7,4) Sy, (7, 4)..Sop (7, 4)

This implies the relation (8).
Now let us verify the fulfillment of equations (3).
We first calculate the first derivative of the relation (7).

Vs (%, 2) = BSoy (7,2) Sty (X5, 2).-Syr (7,4)

Y (X 2) = By, (,2) 4y (7, 4) Sl (X, 2)

(60 7) =B85 (%S (2.4). S (1) | 2L ;}&j;vﬂfl o+ [ Sty )

0

Xq 1\"

Then we calculate the second derivative of the relation (7).

V2 (X0 4) = BSgy (71, )80y (Xp0 A) S (7, 2)
Yo (X, A)=B,Sy, (7,2) Sey (7, 4)...Sg (X, A)

yln(xl,/l) — Bls(’),l(xl’l)soz (ﬂ,ﬂ)...SOm (7Z',/1)+J‘ SOl (t,/I)S,rl(Xl,/l)
(WY

JSalt RS 00A) g SuCu IS0 ) ¢ () SaCuAS00A) ¢ ()

f.(t)dt+

Y (Y D, (%, 1) D, (%, A)
B,SL (X1 4)Sop (7, 4) -S4y (7[,/1)+:|j Su (t"il)(‘:f";l ()Xl'ﬂ)f1 (t)dt+j|£ Sn (té)(fi())(l N (t)dt—1, (%)

Yo (X 4) = (0 (X ) = 2) BSpy (7,2) Sz (7,2 Sy (Xps 4) = Gy (X )= 2) Vi (X A)
Yy (%, A) = (0 (%)= 2)B,S; (X1, 4) Sep (7, 2)...Sgpy (7, 4) +
1S5 (1,4)S,, (%, 4) 7 s,ﬂ(t,,l)sm(xl,z)f

+(a,(%)-4) l 5 1) fi(t)dt+ | 5 1) (t)dt |- f.(x,)=

z(ql(x1)_/1) yl(xl’/l)_ fl(xl)
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This implies the relation (3).

Theorem 2. When f,(x,) =0,...,f_ (X,,) = 0the solution of the Dirichlet problem (1) - (2) - (3) can be

written in the form

where A(4)= ism(ﬁ,z)...soj,l(;z,x)sg,j (;z,x)sojﬂ(;z,x)...som (7.4)

j=1

Proof. According to the relations (7), the second equality from (1) gets the form
3 78, (t,4)S (7,4
Blzsm(”’ﬂ“) So; 1(71' ﬁ,)S (72' ﬂ) Sm(ﬂ',/l):—.[ 01( ) ﬂl( )
1= D, (t,1)

0

f.(t)dt
Consider a truncated system
Y, (%, 4) = By (7, 4) Sgp (X50 4)-:So (7, 4)

g Sm(té)(tsjg”’ﬂ)fl(t)dt - Blgsm(m Soys (712) 85y (7. 2) S (7,2)

0

This implies

Sor (7, 4)Sy, (X5, A)...Syp (77, 4) 7 Su (1, 4 S (z,A
yz(xz,i):_ 01( )oz( 2 ) 0( )J‘ 01( ) 1( )

A(2) »  Di(t2)
Similarly, from equations (10) and (7) we obtain

Sy (7. 2)Sy (7.4) S5 (7. 2)...8 I Su(t2)S (7,2)

ym(xm'/?“)= A(ﬂ,) ) t, )

Consider a truncated system

Y1(X1 /1) B Sol(Xl,l)Soz (ﬂ,/l)...SOm (ﬂ,i)*_:f SOl(t’;l)(?TZgXl'ﬂ)

aa(2) - =R D

We write the system of solutions in the form

ﬂ X, £g t,ﬂvs y
yl(Xl,/I):_Sm(Xp/I)Sozﬂ}v j dt-l'jwfl(t) X 171( )01(X1 )

0 L4 0 Dl(t’}") % D,(t 4)
bl 1) j g

0 1
=SS DSl AR )y

0 1 ’

f,(t)dt+

f (bt

(10)

(11)

(12)
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Y (%, 4)=— SOl(Xl,/l)SOZA(;(z/,l/;)msom = I . (t,él)(st,:)(ml) b

+x£ SOl(t,él)(?l()xl,ﬂ) (Ot +;’f S, (t,[;ll)(fz()xl,/l) f,(t)dt

5= SRSl ) )OI 2) 4
v (xm,ﬂ,) _ Sm(ﬂ,l)soz (Aﬂ'(’j))"'SOm (Xm’l) I So (t,;l)(st",;)(”- l) f; (t)dt

It follows that for f, = f,=...f, =0 and arbitrary f,(-) the solution of the problem (1) - (2) - (3) is
given by the formula (13).
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ECEIITEPAI IIEINY BAPBICBIHAA MATEMATHUKAJIBIK BUIIMAI ©3EKTEHAIPY

Anoamna

Makaaja >kaHapThUIFaH OUTiM Oepy Ma3MyHBI JKaFJalbIHAA KaJlIbl OU1iM OepeTiH opTa MEKTENTeple OKBITYIbIH
JKaHa 9JIicTepiH KOJIJaHbIIl MaTeMaTHKaHbl OKBITY S/1ICTEMECIH XKETUIAIPY Maceeci KapacThIpbliaasl. ABTopiap OyriHri
opTa MEKTENTe MAaTeMaTHKa MMOHIH OKBITYla KOJJIAHBUIATHIH OKBITYIBIH Kypalgapbl MEH OJapiIblH (QYHKIUSIAPHI
apKbUTBl JIUJAKTHKA TPUHIMITEPIH Ky3ere acelpyasl cumarraiiibl. Con oficTep apachlHaH IBPUCTHKAIBIK OJICTI
MBICAJIFa aJla OThIPa MEKTEIl OKYJIBIKTaphl OCTTepiHeH OipHelle ecenTepi MbIcal PeTiHAe Taljall, OKbITYIbIH COJ 9JIiC
apKBUTBI KOJ JKETKI31IeTiH HOTHKECIH KopCeTeIi.

Coun GepinreH MBICAIap apKBUTBI €CETITI TalAayAbIH KaHIIAIBIKTH OKYIIBI YIIIIH MaHBI3B €KeHI MaKadaga Oepineni
e, TOH MyFaluiMi YOIH op ca0akThIH TaKbIPHIOBIHA OAaWIaHBICTBI OKBITY OMICIH TaHAAYABIH MAaHBI3IBLIBIFGI
cunattanaapl. COHBIMEH KaTap aBTopiap Makalia/a MaTeMaTHKa MOHIH OKBITYIaFbl KeHOip epeKIeniKTepiH Taamai sl

Tyiiin ce3mep: OutiM Oepy ypaici, OKBITY omicTepi, TUNIAKTUKANBIK IPUHITUI, OKBITYABIH TPUHIINII, SBPUCTHKAIBIK
oJlic, OKBITY HOTIKECI.

Annomayus
AKTYAJIN3AIUA MATEMATHUYECKUX 3HAHUM [1PU PEIIEHUA 3AJJAY
V.A. Kocuwibaesa ', HK. Illavamaesa %, A.K. Tneybepzen’
Kapazanounckuii 2ocyoapcmeennviii ynusepcumem um. E.A.Bykemosa, 2. Kapazanoa, Kazaxcman

B crarbe paccmaTpuBaeTcs BOIIPOC COBEPIICHCTBOBAHUS METOAMKH MPENOIABAHNS MATEMATUKU C HCIOIb30BaHHEM
HOBBIX METOJIOB OOyYeHHs B 00IIeoOpa3oBaTENFHBIX IKOIAX B YCIOBHUAX OOHOBICHHOTO 00pa3oBaHUSA. ABTOPHI
XapaKTepU3yIT peaNn3aldio MPUHIUIOB IUAAKTUKH Yepe3 CpelcTBa OOy4YeHHS W WX (YHKIHH, WUCIOJIb3yeMBIC B
[penojaBaHuM MaTeMaTUKH B COBPEMEHHOU cpeaHeil mkone. Cpeau 3TUX METOJI0B, HAIPUMED, 3BPUCTHUECKUI METO,
MIPOaHATM3UPOBAHHO HECKOJIFKO 3a7ad W3 CTPAHUI] IIKOJBHBIX YYeOHHKOB B KadyecTBE IpUMepa M JEMOHCTPUPYET
pe3yNbTaThl 00Y4EHHs, TOCTUTaeMBbIE TEM XKe CIIOCOOOM.

C moMoIpI0 3TUX NMPUMEPOB, KaK BAKHO AJIS yYCHHMKA aHAIW3 3aadd 3aBUCHUMOCTH OT TEMBI KaXIOTo 3aHSTHS.
Kpome Toro, B craTbe aBTOPHI aHATM3UPYIOT HEKOTOPbIE 0COOEHHOCTH TPETOIaBaHUsI MATEeMaTHKH.

KiroueBble cjioBa: 00pa30BaTeNbHBIH MPOLECC, AUIAKTHUECKUN MPUHIUI, MPUHIIUI OOYy4eHUs, IBPUCTHUCCKHUH
METOS.

Abstract
UPDATING MATHEMATICAL KNOWLEDGE WHEN SOLVING PROBLEMS
KosybayevaU.A.l, ShamataevaN.K !, TleubergenA.K.!
'E.A. Buketov University of Karaganda, Karaganda, Kazakhstan

The article deals with the issue of improving the methodology of teaching mathematics using new teaching methods
in General education schools in the conditions of updated education. The authors characterize the implementation of the
principles of didactics through teaching tools and their functions used in teaching mathematics in modern secondary
schools. Among these methods, for example, the heuristic method analyzes several tasks from pages of school
textbooks as an example and demonstrates learning results achieved in the same way. Using these examples, it is
important for the student to analyze the problem depending on the topic of each lesson. In addition, the authors of this
article analyse some peculiarities of mathematics teaching.

Keywords: educational process, didactic principle, learning principle, heuristic method.

MekTen MoHAEPIH OKBITY TaXipuOeci KepceTkeHjaed Oenriymi Oip MOHAI OKBITY OKyUIBUIApFa TOHI
OKBITYFbl TaHJANFaH Kypangap MEH ofiCcTepAiH yilnecimuimiriven Oomysl kepek. COHIBIKTAaH Ja
MeJaroruKaHblH JUIAKTHKA JeT aTalaThiH 0eJliMiHE OKBITYAbIH OapJiblK IMOHAEPl YIIiH ae aMOe0an cunarra
OonateiHail epexenep xuHaKTaFaH. Ochl KUHAKTAY HETI31HAE OKBITYABIH IUIAKTUKAIBIK MPHHIUITEPI
Kacabll, oyap OapJbIK IOHAEPi, OHBIH iIIIHJE MaTeMaTUKaHbl KOCa ajlFaH/arbl, OKbITYIaFbl TajJanTapblH
KHUBIHTBIFBIH Kypabl. Herisri AnaakTukasibK yCTaHBIMIAP OJ1:
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- OKBITYJBIH FBUIBIMIJIBIFBL;

- TOpOMemNiK CHIIATTaFbl OKBITY;

- OKBITYIBIH KOPHEKLIITI;

- OKBITYIaFbl OCIICCHTITIK;

- OKYIIBUIAPABIH ajiFaH OuiMiHIH Oepik O0IysI;

- OKBITYIaFbI OIpI3AUTIK TIeH )KYHENIITIK;

- CHIHBINIIEH XYMBIC K€31H/Er1 OKYIIbIFa jKeKe KoHT ey [1].

OchutapaplH apacklHaH MaTeMaTHKa MIOHIH €CKe aja OThIpa OipHeIe IPUHIMIITEPAl aTaAHbIK:

- OxbimyObiHy eblbIMULbLIK npuHyuni. MyFamiM OChl IPUHIIAIIKE XYTiHe/l, erep:

1)  maremaTHKaJbIK TYCIHIKTI aHBIKTAy Ke3iH/Ie HAKThl TYKbIPBIMFa, MaTeMaTHKAJBIK MIKipre cyiieHce;

2)  OKYWBIHBl 9p TMiKipre OWMEH Kapayra y#perce, HEri3IeIMereHai JdJeNJeMe peTiHae
KalOpl11amMayFa yiiperce, TeopeMa MeH aHbIKTaMaHbl HAKTHI a)KbIpaTyFa YHTepce KoHe T.0.

OcbIFaH HaKThl MBICAJT KENTIPCeK:

1)  x*+1=0 Typinzmeri TeHmey Kanjaail caHmap *KMbIHBIHAA KapacTHIPHUIATHIHABIFEI OOMBIHIIA CYpak
HAKTBUIAHA/IBL;

2)  a’=1 memece a'™a’=b epHekTepiniH aHBIKTaMa ekeHiriHe cinTeMe 6epy (onap monenaeHoeii);

3)  epHEKTIH Tepic eKeHIIriH KepceTy: OipiHII jKasy >KYPTiHIII eKiHIII Kasy KYPriHIIre KaparaHaa

.. 1 . . ..
JKOJIIBIH, OOJIITIH 3; ece apThIK XKYpreH («ece» mem aWTKaHAa Oi3 HBICAHABI CaHAYABIH 0achl €KeHIITIH

KapacThIpaMbI3, OJlap 9pUHE HATypas caHaap apKbuibl 1,2,3. )Kypriziieni);
4)  nmonenjieyre «aHATMTHKAIBIKY TOCUIII Kelleci TEHCI3MIKTepre KOJJIAHy TOJBIK HETIi3IeNreH O0IIbIn

CaHaAJIMaUAbI:
a+b

>+ab > a+b—-2Vab=>0 = (\/5 — \/5)22 0 MbICaJIBI JKOHE T.0.

- Topbuenix cunammagvl OKbINy.

OcbIHzal )KOJIMEH JKOFaphia aTalFaH NPUHIUNTED KY3eTre aChIPBUTBIIT OTHIPAIBI.

Maremarnkara OKbITY OYJI TiKeIeH OKBITY 9MicTepiMeH OaiinaHbpicTa OONFAHABIKTAH J1a €HAl COJI OKBITY
TYpJIepi MEH oIliCTepiHe TOKTAICaK. OpHUHE MEKTEI OarapiiaMachlH OKBITY/Ia MAaTeMaTHKaHBIH TEXHUKA MEH
FBUIBIMZAFBI POJIIHIH TYCIHIKTI OOJIybI aca MaHBI3IbL.

Marematukanblk OiTiM JCHreHiH KeTepy OJ TEeK MEKTell OaraapiiaMachlHIarbkl MaTeMaTHKa IoHI
Ma3MyHBIH KaiiTa KypayMeH MIEKTelle anMaipl, ce0e0i MaTeMaTHKaIbIK TYCIHIKTEp MEH TeopeMaiap/bl,
OJIapAbIH KOJJAHBICHIH, JaMYybIH TOJBIK JKETKI3IN OTBIPATBIH 9JIICTEP >KAaHAPTHUIBII, OJ YKaHapyAa MiHAETTi
TYpAE OKYIIBIHBI 63 OeTiMeH OilniM anmyFa Hemece ajFaH OifiMiHe OYpHIHFBI OUITCHiHE jKajray, OapIIbIFbIH
TyTac JaMbITyFa JKeTelley uiesichbl 00ysl mapT [2].

MaremaTuKabIK KaOUIeTTI TaMBITy MaKCaThIH/Ia OKBITKAH/a TapUX MANIMETTEPiH KipiCTipe OTHIPYAarhl
MaKCaTThl FallbIMJIap MEH oJicKepiep opOip eiH KOFaMIbIK KYPBUIBICBIHA JKOHE MEKTEITIH >KaJIbl
MIHJETTepiHe OailJIaHBICTBI 9P YaKbITTa TYPJIILIEC aHBIKTAIl OTHIPFaH. AJjiaiiia opKallaH Jia JAepJiiK MbIHamal
MakcarTap O9piHe Jie TOH 0O0JIaThIH KOHE OCHI YaKbITKA JIEHiH Jie coail OOJIBIN KaJIbII OTHIP:

1. MaremaTuKaHbl OKBIIl YHPEHYTe OKYIIBUIAP/IBbIH BIHTACHIH apTTHIPY JKOHE OJap/bIH OKBUIBIN OTHIPFaH
HAKThUIbI MAaTEPUAJJIbl TYCIHYIH TEPEHJIETY.

2. OKymbuUIapAplH aKpUI-OM ©piciH KEHEHTY >KOHE ONapiblH >Kajlbl MaTeMaTUKalbIK MOICHUETIH
apTTHIPY.

MaremMaTHKaHbl YHpEeHyAl 0acka MoHJIEPMEH YINTACTHIPA OTHIPHIN, MaTeMaTHKa AaMybIHa MPAKTHKAHBIH
KaH/ail ocepi MEH BIKIaJbl THETIHIH aram KepceTe OTHIPHIN, 0i3 COHBIMEH OKyIIbUIapAa MaTeMaTHKAIIBIK
KaOUJIeTIHIH 1aMybIHA JKOHE OJlapAa JYHHETaHbIM KO3KapachIHBIH KaJbIITACybIHA KOPAEMAECETIH, ONapIblH
aKbLI-OMBIHBIH OCIIT )KETUTy YpJiCiHe, OKy MaTepHallblH CaHAllbl TYplle WrepyiHe KOMEeKTeceTiH OoJaMbl3.
MareMaTHKaHbIH MEKTENTIK KypChIH OChUIAHINA TEPEHIPEK YFBIHBIN WUTEPY, SPHHE, OKYIIbUIAPJBIH TOHTE
JIeTeH BIHTAChIH apTThIpa TYCETiHi CO3Ci3.

Tapuxu mamiMerTep KaHjai Typle OasHIaica 1a, aTal aWTKaH/aa, KbICKAllla dHTiMe, DKCKYpC, NIaFbIH
aHBIKTaMa, ecell IIBIFapy, CypeT KOepceTy JKoHe OFaH TYCiHikTeMe Oepy TypiHze OasHnmanca na, OyraH
KyMcaliFaH YakbITThl (5-12 MuH) 3as gen caHayra OonMaipl, TEK OJI YIIIH MYFaJIiM TapuXd MOIiMeETTi
cabakTa KapacTHIPBUIBII OTBIPFAH TEOPHUSUIBIK MaTEpUaIMEH TBHIFBI3 OaillaHBICThIpa XabapialTbiH OOIyBI
kepek. Ocputaiilia OalIaHBICTHIPY HOTIDKECIHIE OKYNIBUIAPJBIH TIOHT€ JETeH BIHTAChl KYLIeHemi, BIHTa
apTKaH/a KbI3BIFYIIBUIBIK OSHBIN, OHBI JaMBITYy apKbUIBI MaTeMaTHKalblK KaOileT apTaibl, COHBIMEH
OJIapAbIH OKYBIHBIH THIMIUIIN >KOFapeuiaiiasl. OCHIHBIH OapiblFbl MaTeMaTHUKAaJbIK CayaTTbUIBIKTHI
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apTThipaabl. CayaTThUIbIK - OYJI 9pTYPJIi Ma3MyHIarbl Oacra >kKoHe Ko/bka30a MaTepHalapblH MaigaiaHa
oteipbi, AKT-MeH xyMBIC icTey, aHBIKTAY, TYCiIHY, TYCIHIIPY, KYPY, KapbIM-KaThIHAC JKacay KaOiieTi.

CayaTTbUIBIK-OYJ1 Y3/iKCi3 OKBITY YpIici, OHBIH OapbhIChIHIA aJaM KOFamja TOJBIKKAHABI eMip cypyre
KETKUTIKTI 9JICYeT IMeH O1J1iM airy OOMBIHINA KaXKETTi AaFAbUTapabl HTEPe/Ii.

Ocpl TycTa 013 MaTeMaTHKara OKBITY/Ia K11 KOJJaHBUIATHIH SBPUCTHUKAJIBIK SIC Typabl TONTACTHIPAMBI3.

OBPHUCTHKAIBIK ofmic ¢umocodusi, KuOEpHETHKA, IICHXOJOTHS KOHE IIeNaroruka FhUIBIMIAPBIHBIH
KHBUIBICYBIHJIA TybIHAaFaH. OChI CaJIaHBIH MaMaHIapbl OHBbI ©3 OaFBITBHIH/IA KapacThIPBI, 63 KaXCTiHJIE
KOJIZIaHAAbI, OHBIH TYCIHIKTEpI MEH epeKesepiHe o3 FhUIBIMBIHA cail oif Oepemi. KubepHeTnka OoifbIHIIIA
aliTcaK 2BPUCTHKA — E€CENTepAl IIemry >KYHeCiHiH THIMAUITIH jKaKkcapTyMeH OallaHBICTHI 9JIiCTEp MEH
tocinmep. llcuxonorrap TYXKBIPBIMBI OOMBIHIIA 3BPUCTHKA — IIbFAPMAIIbUIBIK OMIAayabl 3EpPTTEHTIH
MICUXOJIOTHAHBIH Oip Oeuriri. [lenarorrap OoibIHIIA IBPUCTHKA — €CENTEP MICIIYIH KYpaiaapbl MeH 9icTepi
Typalel FbUIBIM. @uiocodTap 3BPUCTHKA VFBIMBIH J>KaHAHBI allyFa BIKIAT ETYIIN epexenep Jen
KabbuTIai B! [3-4].

OBPUCTHKAIIBIK dJIICTI MaTeMaTHUKaFa OKBITY OICI PETiHIE KOJJAHY/bIH aJIFallKbl OacTaMachlH Oenriii
¢dpanny3 nmenarorsi-mateMatuk O.JIe3aHHbIH «Pa3BUTHE MaTeMaTHYeCKOW WHUIIMATUBBD) KiTaObIHAH TabyFa
Oonanel.byn kiTanra BPUCTHKANBIK 9JiC 3aMaHAyH aray ajMaraH, COHJBIKTaH Ja OJ MYFalliMre KeHec
petinge Oepineni. OKbITYABIH 3BpUCTHKAIBIK oici XIX FachipapiH OackiHaH Oactan Pecelt mMekTentepinae
KoJimaHeia Oactarad. Coll yaKbITTBIH IE€arorTapbl OKBITYIBIH JSCTYPIL OMICTEPIH JKaHAPTY KAXKETTITiH
OipHemnre per Oacrama eTim ychiHFaH. OKBITYIBIH 3BPUCTHKAIBIK OSIICiHE YJIKEH MOH OepreH Ieaaror-
Matematuk H.A. U3Bonbckuit Gosnmbl. «KomOuHaimoHHass paboTa» KiTaObIHIA OJ «OKBITYIBIH OacThI
MIHJETI — HIBIFAPMAIIbUIBIK KaOUIeTTI naMbITy» jaen adWTkaH. H.A.M3BONbCKHIA OCBI €peKeHl YCTaHFaH
Oiprerre Mpicanmap kenripeiik. «1 men 100-re mediHri caHmap» TakKbIPBIOBIH OKBIFAHNA OKYIIBLIAPFa
TOMEHJICT1 JKATTBIFY YChIHBUIAIBI.

1. BipiHmIi KockIHbI O€NTLII 0OJIFaH A EKIHII KOCHIHBIHBI OepireH aMaiibl OpbIHIaMai Kanai Tadyra
0omaer:

a) 23+11+9=43

7+19+21=

9) 11+13+17+19+8=68

19+17+13+11+12=

2. TeMeHeT1 KOCBHIHBIHBIH MOHIH KaJlal Kbl1aaM TaOyFa 00J1aibl:

1 1 1 1 1 1 1 1 1

2+2-3+3-4+4-5+5-6+6-7+7-8+8-9+9-10

Kenec Oparpiaga Oenrimi OomraH mMarematnk B.M.bpanuc 53BpUCTHKANBIK SICTI Kelleci TypIe
AHBIKTAMIBl: «IBPHCTUKAIIBIK SJIiC JIEM JKETEKI OKyIIbUIapFa JaiblH MaTepuangap MeH xabapnap Oepmei,
KepiciHIlle OKyIIbUIApABIH COJl OLTiMIe ©3/1epi aNbII KeIeTiHIeH xKacalThIH 9JIICTi aTalabIy».

OBpUCTHKAIIBIK o/licke Tarbla Oip aHblkTamManbl B.B.PenbeB OepreH, amaiiza o  FalbIMHBIH
aHBIKTAYBIH/IA OJ 3BPHCTHKAIBIK 9/IiC eMeC, IBPUCTHKAJIBIK OHI'IME eIl aTablll, CHIaTTaMa skacairaH: «byi
o/lic MYFalliMHIH CBHIHBINI ajJblHA Mocesie (Teopema, ecel) KOMWBIN, KEeHiH OKyNIbUIapFa MaFbIHAIBI
CypaKkTapMeH OarbITTay apKbLIbl COJI MOCEJICHIH MIEIIMIHE aJIbII KeJTyl apKbUIbI XKY3€ere achlpbluiaab»[S].

OchlI eKi aHBIKTaMaHbI JKaJIMBUIAUTHIH 0OJICAK, MaFbIHACKHI Oip, SFHU KOWBUIFAaH MOCENICHIH IIeNliMiHe 3
OerrepiHmie Koy >keTkizy. OCbl oJiC CHMNaTTalfaH Tarblga OIp OKYJIBIKKA Tajjiay >KacalThiH 00JICaK
3BPHUCTUKAJIBIK OIICTIH FhUIBIM MEH TOKipuOeneri opHbiH aMmepukaHablKk Matematuk JI. [loia e3iniy «Kak
pemaTtsb 3a7auy» aTThl eHOerinae TonblK OasHaarad./l. [loiia 3BpucTHKaHb! OiTIMHIH apHaibl canacsl peTiHae
Oeprici kenred. OHBIH MiKipiHIIE BPUCTUKAHBIH MaKCaThl — JKaHAIBIKTAP alllyFa ajiblll KeJNETiH epekenep
MeH aictepai 3eprrey. Ochl CEKUIAl OifFa KeJIreH Tarbiia Oip FaibIM aMepHKaHblK rcuxonor [.Bpynep
0011161, oHbIH «lIporiecc 0O0ydeHus» KiTaObIHIA OCHI 0if OepinreH [6].

OkpITy onicTepi OyJ1 OKYIIBI MEH MYFalliMHIH OKY-TOpOHe TarchlpMallapbliH LIeyre OarbITTalfaH e3apa
OalilmaHBICTBl peTTeNTeH opekerTepi. Keneci cyperre OKBITY ojicTepi Tarblna OipHele Heri3jaeMelep
OolibIHINA XKiKTeNnTeH (cyper 1).

M.H. Ckatkun xone U.5. JlepHep ocbl XKiKTeyai Heri3re ajga OThIpa KeJieci OKBITY 9IICTEpiH epeKIle aTal
OTKEH: TYCIHIIPY-WUTIOCTPATHBTI, PENpPOJIYKTUBTI, MOCEIEMEH IKETKi3y, >KapThUlail i3JieHiC HeMmece
3BPHUCTUKAJIBIK dJIiC, 3epTTEYIIUIK [7].

Ocpl 3BpHcTHKAIBIK 9icTi [Indarop TeopemachiH OKBITY MBICATIBIHAA )KY3€Te achbIpybl KapacThIpaibIK;
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1. Op okyIlbIFa IIAPIIbIHBIH KaFa3/laH jkacajaraH yJrici TapaTbuiasl (6X6), OHBIH IIIKi 0OJIIr [I¢ IIapIibl

peTiHzae cypeTTerifel mTpuxTanrad (CypeT 2).
Bepinetin TanceipmMa MbIHaIAH: IITPUXTATIFAH MAPIIBIHEL TOATHIPY YIIIH KaHIIa OipJIiK Mapiibl KaskeT?

! [MIaKTHKada OKBITV 210 iCIE[;iH CHIIATTAY MCH TOIITACTEIDVIEIH
OlpHENIE JKOJIIapkl Oap:
OrvINELIaADILIE AJFAH OLTIMIeD]

Herizigme

....................................

& - -, -

MyragiMm KoliraH oKy 8 Daicrepai miKrey H ! OgymbLiapasms §ixivg
Iy > i ) H

MiHJeTTepi Herizinge : 1 ; i Hrepyaepi Herisiane H

ImKi-DCHX0TOrHAIBIE |

KBIDJIApEI HETI3IHIE

Cypem 1. Jluoaxmukaoa oxvimy 20icmepin cunammay

Cypaxka sxayan Oepy yIIiH OKyIIbUIap MbIHAZAl OpeKeTTep Kacaybl MYMKiH:

- IITPUXTAJFaH IMAPIIBIHEI ONIIeyTe OHAll OOMaTHIHAAN ETil KUIOIaphl MYMKIH, OYJT KaFmaiaa i3aemiHin
oteiprad ayaan A, b, B, ' sxone /| oOnbicTapblHBIH ayJaHIapbl KOCBIHABICHIHAH IIBIFaNbl (cypeT 3).
S=8+8+4=20 (xkBampart OipiiKTe), 0J1 00JIBICTAp CypeTTeTiAel OOIBI OPHANTACTHIPBUTYBI MYMKIH (CypeT 4).

- eKiHIUIAEH, Olap MTPUXTAIMAJFaH MAaPIIbIHBI TOJITHIPYFa KaHIIA [IapIIbl KEPEK €KCHIH aHbIKTayJIaphl
MYMKIiH, MBICAITBI, TIKOYPBIIITH YIIOYPHIIITAP KECIT allbII, OJIAP/IHI €KiIeH TeH eTill Kapayra Oonazpl (cyper

5, 6).

Al

o A
Y\?\{\v\\\ ™ N

DA WY
QMMM @k MR
AR RN

Cypem 2. Hlapwwinbiy modeni Cypem 3. Obnavicmapea 6oy mypi

ez

T

=~
X

Cypem 4. Obavicmapoviy KOCbIHObICH
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Cypem 5. Obnvicmap KecKiHi Cypem 6. Obavicmap Keckini

N

Enpi i3meninin oTeIpraH ayfaH KeJeci aibIpMa TYpiHe Tadsuianbl: S=36-2*8=20 (xkBaapat OipiikTe).

OKyIIBUIAPABIH OCBl TAlCHIPMaHbl OpBIHJAYJA Op TOCLIre Kelnyi HeMece TaHBICYbl MapT OOJIbII
TaOBLIAbI.

2. EHOl op OKyIIbIFa JKAFAasTTap CEPHUSCHI Ka3bUIFaH, ANJBIHFbIFA YKCAC, MApaKThIH COHBIH/A KECTe
OepiireH mapakTap TapaThiiaubl (CypeT 7).

Cypem 7. Yneinep

OBpPUCTHKAIIBIK OICTI KEHIHEH KOJJAHATHIH MYFAIMACPAIH ToKipuOeci KepceTkeHAer Oyir ofic
OKYIIIBIHBIH OKY 9pEKETIHE YIIKEH dcep eTeli.

OKyILBIHBIH OOMBIHIIA «IBPUCTUKAFa» JIETCH KYJIIIBIHBIC Maiaa 00Jaibl, JablH MaTepUATIMEH OKY YKOHE
JKayarika ©3iH TallKaH >XOJIMEH KeJly apachlHIaFbl albIpMaIlbLIBIKTAPIbl Ce3iHe OacTailyibl, OKYIIBIHBIH
OeNCeHUTITIMEeH KaTap TUT MOJEHHETi, co3 KOophl aptansl. OraH ceOer TamKaH >KOJbIH, IIBIFapFaH ece0iH
HEMece oOiylaraH HYCKAChIH e3rere TYCIHAIpYre THIPHICY apKbUIbl ©3iHIH MIa0BITTAHYBIHA KON allajbl,
KOTIILTIK apachlH/Ia 63 OMBIH aHBIK KETKi3y MYMKIHJIITI TyaJbl, MiKipiH HAKTHI (hOpMyiia HEMece TeopemMara
CYWEHIIT KOPBITHIN IIBIFapyFa yipeHeni. MaTemaTtnkara OKBITY YPIICIHAE 3BPUCTHKAIBIK OMIiCTI OacTaybIin
CBIHBITITAp/IaH OacTan JKOJIFa KOO )KOFaphla alTKaH Al OKyIIbIFa OipHeIle OH 9CepiH TUTI3e/i.
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GEOGEBRA IIPOTPAMMACDBI KOMETIMEH KEHICTIKTET]
OUT'YPAJIAPABIH KUMACBIH CAJ1Y 9A1CTEMECI

Anoamna

Byn makamama Geogebra mporpamMmachl apKbpUDIBI KEHICTIKTeri QurypamapisiH (TeTpa’ap, Npu3Ma) KUMachIH
reoMeTpus cabaFblHIA Ccalbll KepceTy oficreMeci aWTeutanpl. ['eomerpus cabarbiHma wmyramimaep Geogebra
AIEMEHTTEPiH KOJAAHBII, KeHICTIKTer1 (QUTypamapablH KHMAacklH OHail TabyFra OONATHIHBIH KOPCETyiHE MYMKIHIIK ©Te
30p. Kara3 OeriHe, Takrara KEHICTIKTeTi (UTypanapAblH KAMAcChIH CaJFaHBIMCH OLTIM alyIIbLIapAblH TYCiHTEeHAEpi
cupek keszmeceni. An, Geogebra mporpaMMachiHBIH KOMETiMEH ChI3yFa, Ke3re enecteryre ae »eHin. Opi Geogebra
MPOrpamMMachl cabaKThl KbI3BIKTHI, YFBIHBIKTHI )KOHE MKaHAIIBUT €Ty YIIiH e Kojnanyra Oonansl. COHBIMEH Karap, OuTiM
anymbUIap 0apIIbIK KYMbICTApP 16l OOJIAIIAKTA TaljaaHy YIIiH 3JIeKTPOHIbI (opMaTTa caKTail anajpl.

CayanHaMaHBIH Tajlaaybl KOPCETKeHCH, cabakTa ockl Geogebra mporpaMMachIHBIH 3JIEMEHTTEPIH KOJIJaHFaHHAH
KEHIH CTyIeHTTep MaTeMaTHKAaIbIK YFBIMAAPIbIH TI'€OMETPUSUIBIK OelHeciH »xakchl TyciHe Oactanbl. COHABIKTAH
KeHICTiKTeri purypanapasiH KuMackiH GeoGebra mporpaMMachiH KOJIJaHy apKeUIbl cCabaKThI HOTIKEI eTe amapl.

Tyiiin ce3mep: reomerpus, KeHicTikTeri ¢purypamap, Geogebra, mporpaMMaHbl KOJIAHY, TOKIPUOEIIK XKYMBICTap,
cabakK 6Ty METOJOIOTHACHI, KOMIIBIOTEPIiK TEXHOJIOTHS.

AnHomayus
Bb.OK. Maﬁ6a3apoeal, K.X. Faemog?

Kazaxckuii nayuonansuuiii nedazozuueckutl ynusepcumem umeny Abas, 2. Aamamul, Kazaxcman,
2 Kazaxckuii HayuonanbHblil JdceHckull nedazoaudeckutl ynusepcumem, 2. Anmamol, Kazaxcman
METO/J NPEACTABJIEHUS CEUEHUS TIPOCTPAHCTBEHHBIX ®UT'YP
C UCITOJIb30OBAHUEM ITPOI'PAMMbI GEOGEBRA

B crarbe omuchiBaeTCS METOJ IMPEICTABJICHHs IOINEPEYHOro CEUeHMs MPOCTPAHCTBEHHBIX (uryp (Terpasap,
npu3Ma) B FreOMETPHUHU C UCIOJIb30BaHueM porpammbl Geogebra. Ha ypoke reoMeTpun y4uTessi HMEIOT IIPEKPACHYIO
BO3MOXKHOCTh MCIIOJIb30BaTh diieMeHThl Geogebra, 4ToObI 1I0Ka3aTh, YTO OHU MOTYT JIETKO HAalTH MOINEPEeYHOe CeYECHHUE
¢uryp B mpocTtpaHcTBe. 3aMeTHUM, YTO, Ha Oymare, Ha JOCKe, CeYeHHUs (UTYyp B MPOCTPAHCTBE, YYCHUKH PEIKO
pa3buparot. A ¢ momomipio Geogebra jerko mokasathk U BU3yann3upoBaTh. Tawoke mporpamma Geogebra MoxeT OBITh
UCIIOJIb30BaHa, YTOOBI C/EIaTh YPOK MHTEPECHBIM, MOHSATHBIM M HMHHOBAalMOHHBIM. Kpome Toro, ydamiuecs MOTYyT
COXPaHHTh BCE PabOTHI B 3JIEKTPOHHOM (popMaTe /ISl JalbHEHIIEr0 HCIIONIb30BAHUSL.

AHau3 aHKET MMOKa3bIBACT, YTO II0CJIE UCIIOIB30BAHMS DJIEMEHTOB ATOW HMPOrPaMMbl OOYYAIOIIHMCS CTANH JIy4dllIe
MOHUMATh T'€OMETPUUYECKOE MPEICTaBICHHEe MaTeMaTHYeCKHX MOHATHH. [lodTomMy cedeHue (Uryp B IPOCTpaHCTBE
MOJKHO czienath 6oiee 3(h(HheKTUBHBIM C TOMOIIEI0 iporpaMMbl GeoGebra.

KuiroueBble ciioBa: reomeTpus, NpocTpaHCTBeHHbIE (Gurypsl, Geogebra, mpuMeHEHHE NPOrPaMMBbI, MPAKTUKYM,
METO/IUKa 00YYEHUsI, KOMIBIOTEPHBIE TEXHOJIOTHH.

Abstract
A METHOD FOR PRESENTING A SECTION OF SPATIAL FIGURES USING
THE GEOGEBRA PROGRAM
Maybazarova B.zh. !, Bayetov K.H.?
1 1Kazakh National Pedagogical University named after Abai, Almaty, Kazakhstan
2Kazakh National Women's Pedagogical University, Almaty, Kazakhstan

This article describes a method for representing the cross section of spatial figures (tetrahedron, prism) in geometry
using the Geogebra program. In a geometry lesson, teachers have a great opportunity to use Geogebra elements to show
that they can easily find the cross section of shapes in space. Note that, on paper, on a blackboard, sections of pieces in
space, students rarely make out. And with Geogebra it's easy to show and visualize. Geogebra can also be used to make
the lesson interesting, understandable, and innovative. In addition, students can save all work in electronic format for
future use. Analysis of the questionnaire shows that after using the elements of this program in the class, students began
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to better understand the geometric representation of mathematical concepts. Therefore, the cross-section of figures in
space can be made more efficient using the GeoGebra program.

Keywords: geometry, spatial figures, Geogebra, application of the program, workshop, teaching methodology,
computer technology.

1. Kipicne

l'eomerpuss moHi yuIiH eH maijanbl koHe oMOeOam mporpammanapabiH Oipi - Oy Geogebra Gosbim
tabpianel. Geogebransl 2001 sxputer Mapkyc XosHBapTep Oiam TamkaH OOJATHIH JKOHE Oy TeriH
mporpaMMamMed www.geogebra.org cailTeiHIa KaMTaMach3 erineni. byn mporpamma 36 Tinre aymapbuiras,
COHZBIKTaH OYKiJN oJIEMHIH KONTereH KOJJaHyIIbIaphl eIIKaHIal Keaeprici3 oHbl maiiganana anaabl. On
WHTYUTUBTI Oackapyra OONaTbIH MaijanaHylIbl YIIH BIHFaWIbl OarJapiaMaliblK >KacaKTaMaHbl YCBIHAJIBI
’KOHE OHBI KOJIJIaHy YIIiH KOCBIMINA JaFAbIIAap bl KaKEeT STIeH/II.

I'eomerpust cabarpinga Geogebranbl KojmaHyFa Oip Mbican kendripeiiik. Iludarop Teopemacsl, 6apibik
OKYLIbUIApFa JKaKChl O€Nrisli, TOFBI3BIHIIGI CBHIHBIOTHIH OKY OaFdapiiaMachblHbIH Ma3MyHBIHIA Oap.
Conppiktan ocel TeopemaHbl (Geogebranpl cabakTa KOJJaHA OTHIPHIN, IIOHTE EHTI3y JKOHE OaMBITY
TeOMETpHsIFa CaHaNbl TYpJe KapayFa BIKIal eTell Jern caHaiinsl. 3epTrey cabakra eKi TapMakTa JaMbIFaH:
OipiHIIiICH, CBHIHBINTA, CKIHIIIIEH, KOMIBIOTEPIIK 3epTXaHaia. 3epTTey HOTWKECIHAE OKYIIbLIApAbIH
kazbama xa3z0anapbl, OTIHIII jkKacaFaH Ke3le TYCIpiIreH QOTOCYpeTTeplaiH ecenTepi, 3epTTEYIIiHiH
GeoGebra-na camran nmamanplK KYHACNIT JKOHE THICTI XaTTamajgap >KMHAyAaH, 3epTXaHaJarbl OuTiM
aNTyIIbLIapAbIH OLTiMI XKOFapbl OOJIFaHBIH KepceTkeH [1].

GeoGebra — Oy Ginim anmymsIap MEH OKBITYIIBLIApFa OKY MOMAYJBICPIH 93ipiiey jKOHE MaTeMaTHKara
eJIeyIli OKBITY TOCIINEpiH YCHIHATBIH T€OMETpHUsSFa apHaJFaH MHTEepakTHBTI mporpamma. GeoGebra — Oy
MHTEPAKTHBTI TEOMETPHSIBIK Kyle. HykremepmeH, BEeKTOpIapMeH, CETMEHTTEPMEH, CBHI3BIKTapMEH KOHE
KHMaJapMeH KOHCTPYKLUsIIAp jKacai ajachl3, COHBIMEH KaTap ojlap KeiiH AWHAMHKAaJbIK ©3repreH Kesje
¢dbysKmsImapapl kacaid amacei3. GeoGebra kommaHymisl uHTEpdeiici rpadukaiblk Tepese MeH anredpa
TepeseciHeH Typansl. GeoGebra-HBIH eki Typi ToH: aireOpa Tepe3eciHIeri OpHEeK TeOMETpHUs Tepe3eCiHerl
00BbeKTire colikec KeJeli oHe Kepicinme. ['padukanblK Tepe3eHiH CypeT TaKTachlHIa T€OMETPHSUIBIK
KYpBUTBIMAAp KYpy YIUiH OepiireH KOJMEH Ci3 TIHTYipAiH KeMeTiMeH OepiIreH reoMeTpHsl KypalaapbiH
Oackapa amace3. EkiHII jxaFplHaH, ci3 anreOpajblK eHTi3y/i, KOMaHfalap MeH (YHKIUIApAbl €HTI3y
epiCiHe MEepPHETAKTaHbIH KOMETIMEH TiKeJeH eHrize amachi3. bapiblk o0bekTiLIEepAiH rpaduKaiblK OeiHecl
rpadUKabIK Tepe3ele KOPCETUIreH Ke3Je, OJapiblH ainreOpasblK CaHIBIK KepiHici anreOpa Tepe3eciHie
kepcerineni. GeoGebra maiinanaHymbulbIK WHTEpdEHCI MKeMi JKOHE OKYIIBLUIAPIBIH KaKETTUTIKTepiHe
Oettimaeneni. GeoGebra-upl anredpa Tepe3eciMeH, €Hrizy epiciMeH, KOOPIMHATAIBIK OCHTEPMEH TOPMEH
JKOHE CypeT caly YIIiH ISNTEPMEH jKoHE KOTTEreH TeOMEeTPHUSUIBIK KypalapMeH Maiiananyra 0omajbl.

I'eomerpust — KoHe FRUIBIMAAPBIH Oipi. Fackipiap KoliHaybIHaH 0i3re KETKEH JePeKKo3Jiep ajlamMIapablH
TeOMETPHSIIBIK (pakTinepai 0i31iH dpambizra neiinri 2000 xpuraapaplH OacklHAa KOJTaHFAHBIH KOPCETeIl.
Exenri fpUIbIM peTiHIe TeoMmeTpus Oi3mi spambizra aedinri VII-III raceipnapma exenri [pernusiia
KaJBINTACTBl. [ €OMETPUSHBI OKBITY TpoOieMallapbl, T€OMETPHsIHbI OKBITYIBIH ofic-Tacinmepi EBkmun,
Apxumen okoHe OackaimapmaH Oacram  op TYpil  enep MeEH XalbIKTapJAblH FalbIMIapbl MeH
OKBITYIIBUIAPBIHBIH Ha3apblHAa O00Jipl. JKalmbl FEUTBIMHBIH, dCipece TeOMETPHSIHBIH IaMYbIHAFbl Op jKaHa
KE3¢H aJ]aM3aTKa OKBITY MEH OKBITYbI XKETULIIPY/IH MiHISTTePIH KOW b [2].

ByriHri xyHze TeOMEeTpPHSIHBI OKBITYIBI JKETUIIIPY, T€OMETPHSIBIK €CenTep OKYIIBLIAPIBIH JaMybIH
KO3[CUTIH TE€OMETPUSHBI OKBIIl YHpPEeHyHiH Herisri Kypaabl Oonbil  TaObuiazel. Ocbl  OarbITTa
pecnyOMKaMbI3bi, ofickep rambimaapsl A.E. OOinkaceiMoBa, WM.b. Bexboes, C. IllokimikoBa, M.E.
Ecmyxkan, C.T. CabsipoB, A.M. My0bapakos, O.K. Karaz6aesa, /[. PaxsimOek sxoHe T.6. FabIMAap 3€pTTETEH.

l'eomerpusinpl  OKbITYAa OiiM  anywbUiapAblH  OOHBIHA TeOMETPWIIBIK OiliMai ciHipin, Oojamak
MaTeMaTHKa T[OHIHIH MyFajgiMIepiH Jaspiay JKOJIbIHIA KONTEreH oJdicKep FajbIMAap CHOEKTEH ],
eHOekTeHyne. Ay Ooyaliak MareMaTHKa MyFaliMJepi TEOpHSUIBIK OlliMaepiMeH Koca, MPaKTHKAIBIK
O1LTIMHIH Jie K&)KET eKeHiH TYCIHYIe.

Bonamak marematmka My¥amimi OYKUT OKY MpOIECIHIE OKBITYIbI TYCIHYIIH OPTYPJi TocUIAepiMeH
0aiiJIaHBICTBI 9P TYPJl OKBITY TOKipuOenaepin Oakpliam, OactaH eTkisemi. by Myragimzaep e3aepi Gakbuian
OTBIPFaH HOPCEHI YHpeHeni, JeMeK, eJaroruKajblk MaTeMaTuKa calachblHaH TEOPHSUIBIK JCHIeH e jKacayFa
00JIaTBIH YCHIHBICTAPBI €MEC, OKYIIBI PETiHAEe YHPEHETIH >KYMBIC 9MIICTepPiH HAaKTBUIAMIBI; 1€MEK, Heri3ri
JKOHE IKOFapbl CHIHBINTA OKBITY NpPaKTUKAchl Oollallak MaTeMaTHKa MyFraliMzepi o3 cabakrapblHIa
TEOPHUSMEH MPAKTUKAHBIH COMKEC KEIyIH IaMbITybl Kepek [3].
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AliTa KeTy Kepek, NMPaKTHKaa CTYJACHT TeOpUs MEH MPAKTHUKA apachIHAaFbl OPTaHbI TaOyAbl YHpEHe.
CryneHTTepMeH KYMBIC jKacaFaH/a, Ka3ipri Ke3aeri KarJaiabl ecKkepin, alaplH-ala oilaHy Kepek. Mekren
MPaKTUKACH OAPBICHIHA TEOMETPHSIIBIK €CENTEPAl LIBIFapy1a TEOPUSUIBIK O1IIMAI MEHrepy aca Kaxer.

MekTen mpoIeciH KeKe JKOHE YXKBIMIBIK 3epTTCY PETiHAC MpouecTepal OchHenelTiH xoHe OaramaiThiH
Ke3zxe OumiM Oepy MpaKTHKAChIHA, ajbIHFaH HOTIDKEIEepre JKoHe KaThICYIIBIIApIBIH OJapasl TyCiHyiHe Oaca
Hazap ayaapbuianpl. Jluanor xKyprizy apKbUIbI XKalIbl Kapama-KalIbUIbIKTap, MPOOIeMAabIK JKaF nainapipl
Oaiikayra Oomnabl [4].

I'eomeTpusIIBIK ecenTepi mbIFapyAa MporpaMMaHbl KONIAHYABIH MYMKIHIIUTT 30p. bimiM amymrsimiap
MPOTrpaMMaHbl KOJJIaHa OTBIPBII, TEOMETPHSIIBIK €CENTEP/Il JKbIIIAaM IIeITyiHe KOMEKTece li. [ eOMeTPUSITBIK
ecenTepAl IbIFapyaa Ke3 alblHa eNecTeTiN, chI30achlH camyasl Kaxer eredi. [ImaHumerpusra Kaparanaa
CTPEOMETPHSITBIK €CeNTepli MIbIFapy KYpAedi ekeHiH Oinemi3. CTpeOMEeTpHsIHbI Hrepy Ke3iHle KEHICTIKTIK
(urypamapas! )Ka3bIKTHIKKA KeCKiHAeyne Oipmama KHbIHIBIKTap Tyansl. OKynibiiapAa KeHICTIKTIK eNecTeTy
KaKChl JaMbIMaraH, MaTepHUalbl MEHrepyi KaTTal alnyAaH KYpBbUIFaH, COHABIKTaH Ol OKYIIbUIapbIH
Oimiminzeri Qopmanu3mre, TOHIe JETeH KbI3BIFYIIBUIBIFBIHBIH JKOHE T'€OMETPHSIIBIK KY3BIPETTUIIr
NeHreliHiH ToMeHneyine okeneni [5].

Erep Tteopusiplk MaTepuangsl TPaKTHKA KY3iHIE HATypan »XoHE OeifHeney Topi3ai KOpPHEKLTIKTI
KOJJJaHYMEH JKOHE KEHICTIKTIK (urypansapabl NporpaMMaHblH KOMETiMEH allFbIIIapTTapblH OpPBIHAAY
apKBUIBI aTaFaH KABIHBIKTAP OipimamMa azasp ei.

CoHMBIKTaH CTPEOMETPHUSHBI MTepy Ke3iHe ChI30aHBIH camnachlHa, KOPHEKUTIriHe KOWBUIATHIH TaJarTa
xorapel. Kenicrikreri ¢urypanapipiy cbp30achlH caily NPUHIMWIIH, Caly >KOJBIH MEHrepMel, Kypaeni
CTPEOMETPHUSUIBIK eCenTepiAl ImemyAi yipeHy MyMmkiH emec. OCbl ecenTep HeTri3iHAe KeIDKaKThIH
YKA3BIKTHIKIIEH KUMACBIH Cally KoHE OJI KUMaHBIH TYPiH aHBIKTAy OUTIKTIri jKaTaIbl.

2. Onicreme

MekTen KypChIHAAFbl CTPEOMETPHSIIA KMMA JKa3bIKTHIFBI YIII HYKTEMEH HeMece HYKTE JKOHE Ty3yMeH, eKi
KHBUIBICATBIH HEMECE MapaJljielib TY3yMEH HeMece Oip HYKTE )KOHE KUMa JKa3bIKThIFbIHA MMapalieiib TY3yMEH
Oepineni. KemkaKThIH Ka3bIKTHIKIIEH KUMACHIH OepyaiH Oacka /a Tocimaepi 60yl MyMKiH. [5]:

Mpuicanvr: ABCA,B.C, nprsMaHbIH KpIpiapbiHaa xxatkal E, F, G Hykrenepi apKpIIbl ©TETiH )Ka3bIKTHIKIIEH
KUMachIH canbigaap (1-cyper) [6].

G 3
A, ' B,
:
E _uC
LeetT WE
Al= ~B

Cypem 1. ABCAB.C.npusma

Caay. EG Tty3yin xyprizin, ousiH CC1 xoHe AC Ty3ynepiMeH KHBUIBICY HYKTEJEepiH colikecinme H jxoHe
| memr Genrinettik. |F Ty3yiH xyprizemi3 koHe OHBIH AB KbIpHIMEH KHBUIBICY HYKTeCiH K nen Oenrinermis.
FH Ty3yin xyprizemis xone oHblH B1C1 KpIpbiMeH KubLIbICY HYKTecCiH L men Oenrineiimis. E xone K, G
xoHe L HykTenepin kocambi3. [laiina 6onran EKFLG 6ecOypaimisl i3meninai KuMa 0oazs! (2-cyper).

B
AL
]
F; !
Ay = 2 B,
f-' :Il
i Ty
4 Vb
£ ] 1
El -—'\Cl.
Nl
A= =77 “.B

+
Io=-""F

Cypem 2. EKFLG nyxmenepi apxblivl omemin Kuma
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bynman kypaenmipexk KuMallapApl caidy VINIH TY3yIOiH OOWBIHIA JKaTKaH €Ki HYKT€ MEH OJIapIbIH
KAa3bIKTBIKTAFBI OPTOTOHAIL MPOCKIMSIIAPEI APKBUIBI TY3y MEH JKa3bIKTHIKTBIH KHBUIBICY HYKTECIH callyFa
MYMKIHJIK OepeTiH i30ep 20iciH KoNaaHaThIH 00JIaMbI3.

C TY3yi 4, B HYKTenepi apKbUIbl OTCIH JKOHE OCBI HYKTEJEDP/iH T JKa3bIKTHIFBIHIAFE A', B’ OpTOroHAbL
npoeknusaps! oenrini 6onceH. CoHma C Ty3yi MeH A', B’ HykTenepi apKpUIbl ©TeTiH C' Ty3yiHiH C KUBLIBICY
HYKTeci C Ty3yl ME€H P >Ka3bIKTBIFBIHBIH 13/I€TiH/I1I KHBUTBICY HYKTeCI 60omass (3-cyper).

c

LA

/A' Bl ¢

Cypem 3. T 2#a36lKmMbl2biHOARbI OPMO2OHANbL NPOEKYUANAPbI

C
i

3. Toxipubesik Koagany

Geogebra nporpaMMacsl MaTeMaTHKaJIBIK OUTIMHIH TaHBIMJIBIK KOK)KUETIH e10yip KeHeHTe i jkoHe OimimM
TyIIBUIAPABIH MaTEMAaTUKAJIBIK 3epTTEyJIepre JereH KbI3bIFYIIBUTBIKTAPBIH JaMbITyFa alTapibIKTal BIKIAI
eTeni. bysl TakpIpbINTHl OKBIN-YHpPEHY Ke3iHAe KEHICTIKTeri (hurypalapIbslH CYypeTTepiH calxyFa KOHE OCHI
CypeTTepAi ecenTepi mbFapyaa KolIaHyFa, COHBIMEH KaTap: OiTiM amymisuiapAbslH HeTi3Ti TeOMETPHSIIBIK
JICHeTIep/Ii, OJIapAblH JJIEMEHTTepi MeH OeiimaepiH OeliHeney KaOijeTiH KaJbINTACTBIPY; KapamaibiM
TCOMETPHSIIBIK JICHEJIEeP/AiH HeTri3ri AJIEMEHTTEepiH ecernTey, T'eOMETPUSUIBIK (UrypalapablH KacHeTTepiH
aHBIKTAy, TEOMETPHSIBIK JCHEJepIi MOJeNbJeyre KojlaHa OuTy MaFAblIapblH KaJbIITACTHIPY. AJIBIHFaH
cpi30anap bl KOPHEKITIri, 3CTETUKAChl, MYMKIHIILTIKTEPiH KOJIAaHA OTBIPHIN JKY3€re achIPbUIATHIH OCHI
OarmapiaMaHbl  OacKapyAblH KOJ KETIMIUII >KOFaphl MEKTEH OKYIIbUIAPBIHBIH KOMIIUIriHE OHBIH
KYpaJlIapblH UTepyre MyMKIHIIK O6epemi [7].

ConbIMeH, Oy 3epTTey TaHBIMIBIK IC-OPEKeTTIH ©3iH-631 YWBIMIACThIpyFa HETI3AENTeH KOCHIMINA
OHIMJIEp/IIH KaHA 3epTTeyJiepiH KOpPCEeTyMEH JKOHE aHBIKTaAyMEH «IpoOJeManblK —oOJbICTapar
MaTeMaTHKAIBIK OlmiM Oepyneri KemeHai OuTiMaI KOMIBIOTEPIIK MOJETBACY XKoHE jKoOalay, BHU3yaslibl
KOHE MaTeMaTUKAIBIK MOJENbACY HETi3iHAe MaTeMaTHKaHbl OKBITYFa Kas3ipri 3aMaHfbl FBUIBIMH
KETICTIKTep/Ai OeliMey TEXHOJOTHSCHIH Kacay opeKeTi 0okl TaObiaagpl. TEeXHONOTHSIHBI €HTi3y Oai
aKIaparThiK-OiliM Oepy OpTachiHIa MaTEMAaTHKAJBIK >KOHE KOMIIBIOTEPJIIK MOJCNBIACY apKbUIbI OiaiM
ATy IIbLIAP/IbIH JKaH-KaKThl OUTIMiH JKeTiIipyMeH OainanbicTsl [8-11].

4. Koanany
Mseicaa 1. ABCDEFGH nypeic mpusma Oepinren. I, J, K HykTenepi aypbic mpu3MaHBIH KHMAachIH

KYprizy kepek (4-cyper).

Cypem 4. ABCDEFGH oypvic npuzma

Camy. Geogebra 5.0 nporpammansl amrambi3. «Bum» Oateipmackin Oaceint «llomotHo 3D» TanmaliMeis.
Y enmemii KeHicTiK maiaa 0osambl. EHal chi30a AyphIC IIBIFY YIIIH THIIIKAHHBIH OH aK OaThIpMachIH
0achll, «CeTKaHb» TaHaaniMbI3. «[IpaBUIBHBIA MHOTOYTOJBHUKY» TaHAaraH COH, «BbIIaBUTh MPU3MY HIIH
MWIMHIP» OaTBIPMAChlH MIEPTil, OWIKTITiH TaHJAmM, AYPHIC MPU3MaHBI ChI3BIN alambi3. [Ipu3manbl cambimn
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oonran coH, «[lomotHo 2D» nan meirambi3. Expi npusmansiy OoiibiHan [,J,K HykTenepiHn camamebis.
ThIIIKaHHBIH COJT XKaK OaTbIpMachlH OAachIll, HYKTENEp XKaKChl KopiHy ymriH «Ocm» 0aThIpMachiH MIEpPTCEK,
0Chb aIIBIHBIN TacTanblHaAbl. Exai Oip xka3wpikThIKTa jxaTKaH JK HykTenepai «IIpsamasy GaTelpMachlH mMepTin
kocambi3. JK sxone CD Ty3ynepiHiH KubUIbICHIH L HYKTeci etin Oenrinetimis. IL HykTenepi Oip ska3bIKTBIKTa
KaTKaHAbIKTaH omapasl «lIpsmasy» 6ateipMacer keMeriMeH omapabl KocaMbi3. IL Ty3y CG kpipeiH M HYKTEC]
apkpUIbl Oacwim etemi. AD KpIppiH co3y apksbibl JK TysymeH N HyKTeae KUBLIBICATBIH Kepewmi3. IN
HYKTenepid Kockanna AE keipbiHbIH OofibiHan O HYKTeci maiina 0omaael. Expi Oip ska3bIkThIKTa jkaTKaH OJ,
KM nykrenepin «lIpsimas» OateipmaceiH mmiepTin, «OTpe3ok» OaTeIpMachlH TaHAAN KocaMbl3. bynaH
npm3ManblH [JK Hykremepi apkpuibl >Xypri3iireH Kuma OecOyphIll eKeHi MIbiFaasl. KWMaHBIH AyphIC
HIBIKKaHABIFBIH «I1TOCKOCTh Yepe3 Tpu Toukn» OaThIpMachklH Oacklm, Tekcepyre 6omazsl (5-cyper).

Cypem 5. JKMIO i30eninoi 1§uMc‘1

Mpican 2. ABCDILIK mapmsr 6epinren. AB, KC, IL kecinpinepinin opranaps! E, F, G apkpiibl eTeTin
IIapIIBIHBIH KUMACBIH cally Kepek (6-cyper).

Cypem 6. ABCDILJK wapuiv

Cany. MyHza Oip >ka3bIKTBIKTA JKaTaTblH HYKTesep koK. Omaii 6onca, E, F Hykrecin Kockln, 13aemiHmi
KUMaHbIH 131H kepeMi3. E xone F HykTenepiHeH TabaH >ka3bIKTHIFbIHA NEPIEHAMKYISAP KyprizeMis. Conna
H, C nykrenepi naiina 6omnansl. Erep H xxone C nykrecin koccak, EF xone HC Ty3ynepi M Hykrecinne
KubUIbicasibl. G MeH M HYKTeci TabaH jKa3bIKThIFbIH/IA )KaTKAHBIKTAaH ojiap/bl Kocambid. Conna BC Ty3yiHiH
OoitbiHan N HykTeci Tabbinangsl. Erep AD Ty3yin co3cak, o1 GM nyktecimen O HykTecinae kublibicaasl. OF
HYKTeJepin Kockanaa Al xecinuicinin 6oibiHan P Hykreci Tabbutagsl. DL Ty3yiH co3y apkbuiel OE men Q
HYKTECIHJIe KUBUIBICKaHBIH KepeMi3. Q MeH F HykTeci Oip jka3bIKThIKTA YKATKAHIBIKTAH, OJIap/Ibl KOCKaH 1A
LK kecingicinig Ooiibinan R HykTeci TaObutazpl. ConbiMeH ABCDILJK maprubiaei kumackt FNGPER
aNTHIOYPHIII eKeHi MbIFaab! (7-Cyper).
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O

Cypem 7. ABCDILJK wapwvinety kumacel FNGPER anmuvloypuviuisi

5. Toxipude

6B01501-Maremarnka MamanasirbiablH 1 kype (MOK 191 — 23 cryment, MOK 192 — 25 crynenr)
CTyIeHTTepiHe «JIeMeHTap MareMmarthka (Teomerpusi)» moHiHeH «llpm3mamap MeH mHpamMumaIapIbIH
JKA3bIKTHIKIICH KMMaJIapbhlH Caly» TaKbIPBIOBI OOMBIHIIA TOXIpUOE KYpri3iimi. AJIBIMEH KaJlbl €Ki TOIMKa
TaKbIPBIIT OOWBIHINA JONTEPre TETpadaAp >KoHE KyOTBHIH OepuIreH yII HYKTe OOWBIHINIA KUMAChIH CayFa,
OipHenre ecentep Oepinin, cocelH Geogebra-nma cr3y xonbl kepceTinai. COHAaFbl HOTH)KEHI TOMEHETi e
KecTeMeH KepceTemis (8-cyper).

20
’ -
0
[ypbic cbi3faHgap Cbi3yfa TannblHFaHgap  Myngem coisbaraHgap
CaHbl CaHbl CcaHbl

mMOK191 m MOK 192

Cypem 8. MOK 191, MOK 192 monmapuinbly puzypa KUMAcels cany Hamuoicenepi

6. KopbITBIHABI

KenOypeIITEIH KUMAachlH Cally T€OMETPHS CaJIACHIHBIH KHBIH TaKbIPBIITApHIHBIH Oipi. KeHicrtikTeri
¢durypanapasly (TeTpadap, Npu3Ma) KUMAacklH OepiuireH YII HYKTE apKbUIbl cally KeITereH OiliM
aNyIIbUIapFa KUBIHIBIK TYFbI3ajbl. JKalmel JgomTepre, TakTara KEHICTIKTeri (urypamapibl Jia, OJapablH
KMMAachblH Jia cally OHail OoJIMaraHABIFBIH SKCIEPUMEHT XYprizyleH Oaiikaimblz. Geogebra mporpammacsl
KOMETIMEH KEHICTIKTErl (purypaiapisl a OIapablH KUMAChIH JIa JIECTETY apKbUIbI )KEHII ChI3yFa 00JaIbl.
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MATEMATHKA KYPCbIHAA AJITOPUTM/AEY }KoHE APT'YMEHTALIUAJIAII
OKBITY 9AICTEPIH YWJIECTIPE NAUJAAJIAHY TUIMALIITT TYPAJIbI

Anoamna

YCHHBUIBII OTBIPFAaH MakalaJa MaTeMaTHKa IoHI OoWbIHmIa OLTIMII JKoHE OUTIKTUNIKTI ceHiMai OekiTyzne
ANTOPUTMICY JKOHE apTyMEHTAIMsUIAll OKBITY OMICTEpiH VilecTipe maiijanaHy TOCUIi HETi3AeNreH »XOHe OHBI THiMIl
TYpZE icKe achIpy MYMKIHJITi, OHBIH YITiCi KepceTinred. byl OKBITY ToCili CTyIEeHTTIH 63 OCTiHIIe THIHFBIIBIKTHI XKOHE
JKayarnThl )KYMBIC ICTE€YiH YHBIMIACTBIPYFa, OHBIH OOWBIH/A 13/ICHIA3/BIKThI, CHOCKKOPJIBIKTBI KAJIBIITACTBHIPYFa, OUTIM
JKoHe OUTIKTUIINIH camalibl )KaKCapThIl OTBIPYFa, TepeHaeTyre MyMKiHaik Oepeni. COHABIKTaH, Ka3ipri 3aMaHFbl OiTiM
Oepy TananTapblHa caii MaTeMaThka IIOHI MYFajliMi MaTeMaTHKaHbl OKBITYJBIH CamachlH JKaKCapTyAbIH Herisri
TEXHOJIOTUSIIAPBIH JKOHE JKaHa 9JIiC-ToCUIepiH OlTyi )KoHE THIMI KOJIIaHBIT OTHIPYBI KepeK 00JIabl.

Ochbl THIMII TOCUTIACTI TY)KBIPHIMIAIFAH HJCsA Ke3 KEIreH OarbiTTap OOMbBIHINA KOCIOM JACHIeHi KOFaphl MaMaHIap
JafibIHIayFa OH CCMTIriH TUTi3¢ ajajbl.

Tyiiin ce3aep: MHOBaUMIBIK-TICOATOTHKATBIK JKOHE aKHNapaTTBIK TEXHOJOTHsUIAp, aJrOPUTMACH OKBITY OIici,
apryMeHTalUsIIaI OKBITY 9Jici, HH)KSHEPIIiK TeXHUKAIBIK MaMaHIap, aKapaTThIK )KoHe KOMMYHHUKAIHSUIIBIK )KacaKTap.

AnHomayus
B. Mycunumos®, 3.E. Mycabexosa *
YTapasckuii 2ocyoapcmeenioiii nedazoeuueckuii ynusepcumem, 2. Tapas, Kazaxcman
OB DPPEKTUBHOM CIIOCOBE UCITIOJb30BAHUSA COYETAHUSA METOOB AJITOPUTMU3ALINN
N APTYMEHTHPOBAHHOI'O OBYUEHUS B KYPCE MATEMATUKHA

B cratbe o00ocHOBaH 3((EKTUBHBII CHOCOO HCHONB30BaHUSI COYETAHHMS METOJa AITOPUTMH3ALUMH U
apryMeHTHPOBAHHOIO OOyYeHHS I HAJEKHOTO 3aKpEeIUICHHs] TEOPETHUECKHUX 3HAHWW M YMEHMH IO MaTeMaTHKe,
NIPUBE/ICH KOHKPETHBIH NpUMEp C LeNbl0 AEMOHCTpAlH ero 3¢GQeKTuBHOCTH. IIpeuioskeHHBI MEeTOANYECKUH
MOJXO AaeT BO3MOKHOCTb CTYIEHTY Oojee 3((eKTUBHO OpraHM30BBIBATHECS U CAMOCTOSITEIFHO 00ydJaThCs, YCIEIIHO
3aHUMATbCS MOHMCKOM, IO CBOEMY YCMOTPEHHMIO OCHOBATEIIbHO M3Yy4aTh KOHKPETHBIA BONPOC MaTeMaTHKH WU
KOKpPETHYI0O TeMy. B 3TOil  CBSI3M COBPEMEHHBI IpeNoAaBaTeNlb MaTeMaTUKHM JOJDKEH 3HaTh U BIAJAETh
COBPEMEHHBIMH TEXHOJIOTHSIMU M METOJJaMU 00yUYEeHHUS] MaTeMaTHKe, yMeTh UX 3()(heKTUBHO NPUMEHSTH HA IIPAKTHKE.

OCHOBHBIE METOJMYECKHE WJIEH, INPE/UIOKCHHBIC aBTOpaMH B TPUBEJCHHOH CTaThbeé MOTYThb OBITH YCIICITHO
MCIIOJIb30BaHbI JUIs YIIyUIIEHHs 001IenpoecCHOHAIBHOTO YPOBHS CTYIEHTA JIF00OH CIIeHaibHOCTH.

KaioueBble cjioBa: MHOBAIMOHHO-TIEAArOrH4YeCKUe U MH(GOPMAIMOHHBIE TEXHOJOTUH, alrOPUTMUYECKUE METOIbI
00yueHHs, apryMEHTHPOBAHHBIM METOA OOY4eHHUS, WH)XEHEPHO-TEXHHYECKHE CIEIHAIbHOCTH, MH(OPMAIMOHHBIE U
KOMMYHHUKAIIMOHHBIE CPEJICTBA.

Abstract
ON AN EFFECTIVE WAY TO USE THE COMBINED METHOD OF ALGORITHMIZATION AND
REASONED LEARNING IN A MATHEMATICS COURSE
Musilimov B.%, Musabekova Z.E.
Taraz State Pedagogical University, Taraz s., Kazakhstan

The proposed article substantiates an effective way to use the combined method of algorithmization and reasoned
learning for reliable consolidation of theoretical knowledge and skills in mathematics and provides a specific example
to demonstrate its effectiveness. The proposed methodological approach allows the student to organize and study
independently more effectively, successfully engage in search, and thoroughly study a specific question of mathematics
or a specific topic at their own discretion. In this regard, a modern mathematics teacher should know and possess
modern technologies and methods of teaching mathematics, be able to effectively apply them in practice.

The main methodological ideas proposed by the authors in this article can be successfully used to improve the
General professional level of a student of any specialty.

Keywords: innovative pedagogical and information technologies, algorithmic teaching methods, reasoned teaching
methods, engineering and technical specialties, information and communication teams.
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JKanama >xoHe >KaHApTHUFAaH Ma3MYHIa OUTiM Oepy JKoHE OKBITY TajanTapblHa COMKEC ITOH MyFaliMzaepi
OiiM Oepy meOepiKTepiH opKallaH >KaHAPTHIM, KETUTHIPIM, JKaHIaHIBIPBIT OTHIPYJIApPBl KaXeT OOoNaipl,
MEHITiHIIe Te3ipeK KaThlll KajJfaH CTaHJapTTapaaH apburyiapsl Tuic. COHOBIKTaH, Ka3ipri 3aMaHFbl Oi7iM
Oepy TanantapblHa cail MareMaTuKa IMOHI MYFaliMi MaTeMaTHKaHbl OKBITY[BIH CallachlH JKaKCapTyAbIH
HETi3r1l TeXHOJOTHSIIAPBIH JKOHE JKaHa oMic-TociiiepiH Oiryl jkoHe ojapisl AepKe3iHae MeHrepyi, THiMIi
KOJIIAHBIIT OTHIPYBI KepeK O0Jabl.

OfliTkeHi, OyTiHri KyHTI OiiM Oepy TaaOblHa caif )kaHa YJITieri MHHOBALUSIIBIK I1EIarOTMKAJIBIK FHUTBIM
epeKIIeTKTepiHiH 6ipi — 0T OKYIIBIIAP/IBIH KEeKe 63 OeTiHIIe O1TiM aryblH KOJIIaii xoHe OYTiHTi KYHT1 OiimM
NeHTeiiH ecKepe OTBIPHIN, XaHa OUTIM alyblHa J>KOHE OHBI JaMBITyFa OaFbITTalFaH JXaHa OKBITY
TEXHOJIOTHSIAPBIH YCHIHY O0JbI TaObutaael. OKyIIBUIApFa JKaHA FAChIpAA KOCIOU, QJICYMETTIK KOHE KEKe
TaOBICKA JKETY YIIiH KAXKETTI IaFIbUIap/Ibl TAMBITY MYMKIHJIITIH OSpeTiH kaHa OutiM OarmapiamMaliapbl )KoHE
TaciJIeMeNnepiH YCRIHYMEH Kartap, JkaHaiia, OyTiHTi 3aMaH Tana0bIHaA cail KeJlelIeK MaMaH IBIKThl TaH 1Al amy
MYMKIHJITiH Ae Oepy Kepek Ooianasl. MyHmail KacMeTTi OKyIibl OOMBIHAA THIMAlI KAJIBINITACTHIPY OHBIH 63
OKYJBIK KBI3METIHE CHIHM TYPFbIa Kapall allyblHa JXOHE ChIHM TYPFbIJIa JIOTUKAIBIK OWJIAYBIH IYPHIC
KaJIBIITACTBIPY JKOHE JaMbITa, THIMII IIETTiM KaObuTaail OimyiHe Kor 0aiaHbICTHI OOIMAaKIIIEL.

Oxymbuiapra OepineTid O11iM Ma3MYHBIH KaliTa KapacThIpy MaHbBI3IBUTBIFI QJIEMHIH KETEKII eTaepiHiy
KAaTBICYBIMEH OTIIl JKYPIeH XallbIKapajlblK JEHIreHe TaHbUIFAH aJaHIapja Ja KapacThIPBUIBII JKOHE
TaJKBUIAHBII JXYpPreH Mocene. Ka3ipri ke3eHeri YChIHBUIBI KaTKaH KaHa Oaraapiamainap MoH MyFaidiMiHe
TIOHAPAJBIK KipiKTIpyi ic JKY3iHIe iCKe achIpyFa MYMKIHAIK OepeTiHael O0iysl THiC, acipece, MaTeMaTHKa,
¢u3nKa, MexaHrka, HHpOpMaTHKa KoHE KapaThUIBICTaHy FHUTBIMAAPHI MIoHepi OOMbIHIIA. OWTKeH1, OyriHTi
3aMaH TaJa0blHA Cail MHYKCHEPIIIK KOHE TEXHUKAIBIK OaFbITTap OOWBIHINA KOCIOU ACHIEH1 )KOFapbl MaMaHap
JMaiipIHAay Maceneci Oi3/IiH ene oTe OTKIp 03eKTi MoceleTe aifHaIBI OTHIp.

Meicanbl, OKy NpPOICCIHIETT aKMapaTThIK XOHE KOMMYHHKAIMSUIBIK JKacakTapJbl KOJIAHYABIH 631
KOJ11aHOaJTbl MaTEMaTHKAHbIH JKoHE MHPOPMATUKAHBIH MPAKTUKAJIBIK Heri3i 00kl ecenrene/i. COHBIKTaH,
WH(OPMATHKAHBIH HETi3T1 MiHJETTepiHiH Oipi maimamaHylIbIHBl (OKYIIBIHBI, KBl OOJIAllak MaMaHIIbI)
KOJIIAaHBICTaFbl, ©OMIpHAETi FHUIBIMH-TEXHOJIOTHSIIBIK JKaHAIBIKTAPMEH OailaHBICTBIPY OoJica, MyHman
OaiilaHpICTap YIIIH MHTE/UICKTYyalJbl OKBITY JKYHENepi, OKbITYFa apHaJFaH NporpaMMaliblK Kypayijaap,
ABTOMATTBl OKBITY OKYWenepi, OHIEKTPOHABI KiTamTap, KOMIBIOTEPIK JKem Typiepi, xammel [T-
TEXHOJOTHSUIAPBIH JKETICTiKTepi, T.0. KommaHbianel. OChIHAAW jKaHA aKHapaTTHIK TEXHOJOTHSIIAPIBIH
KOMETIMEH 2JISyMEeTTIK 0acKapy KyHesepiH epkeHaeTyre, OuliM Oepy *oHe FhUIBIMMEH aifHAJIBICY CalachlH,
OJIapJIbIH ayKBIMJIBIK JICHIeUJIepiH jKaKcapTyFa, JKaJIbl JIAMBITYyFa, KeHeiTyre Oosanbl. BitiM Oepy ikoHe
FBUIBIM cayajapblHJa aHa TEXHOJOTHWsIapAbl Kyheni mnainmamany EnGacembiy «Kazakcran — 2050»
Crparerusuiblk OarmaprnamachiH, «KazakcTaHHBIH YTIHII JKaHFBIPYBL: KahaHABIK Oocekere KaOieTTUTIK»
atTel JKommaysiH, «bonamakka Oarmap: pyXaHHU >KaHFBIPY» OarmapiiaMalblk Makajiacbinaa, En [Ipesunenti
K.TokaeBTsiH 2019 xbutrbl Kazakcran xankpeiHa apHarad JKonmaybslHa KOMBUIFaH TajlanTaplbl OWaarbian
iCKe achIpYIBIH KIITi )KoHE KYPaJBIHBIH Oipi OombI Tadbuiaas! [1].

Kazipri ke3enue Ou1iM Oepy, OKBITY KYHEIEpIHICTI jKaHa aKHIapaTThIK TEXHOJOTHSUIAPABIH TYpepi e
caH anmyaH [2]. Mbicaibl, JUIAKTUKAIBIK KOMIBIOTEPJIIK OWBIHIAP, apHAYJbl OKBITYIIBI IpOrpaMmariap,
KAITBIKTBIKTAH OKBITY JKYHeci, MporpaMMalbIK TUIIEp/l YHPEeHY TEXHOIOTHsIIAPhI, )KaHa KOMMYHHUKAIUSITBIK
TEXHOJIOTHSIIAp, OPUCTIK KOMITBIOTEPIIIK TEXHOJIOTHSUIAP, KOMITBIOTEPNIK TeCTi KYpy >KoHE NaijanaHy
TEXHOJIOTHSIIAPBI, 3JCKTPOHJIBIK OKYJIBIKTAP, OKBITYIIbI MYJIBTUMEIMS JKOHE THUICPMEIMs KyHeaepl KoHe
1.0. OCBl aTaiFaH TEXHOJOTHsUIAp Ka3ipri 3aMaHFBl MEJIarOTHKANBIK OKBITY TEXHOJOTHUSJIAPHIHBIH HETi3Ti
KypallblHa aiHaibIll OTHIp. llearorukanblk TEXHONOTHS — OKYIIBIHBIH JIaMy MIAPTTAPBIHBIH KUBIHBIH
KYpalTBIH, OKy-TopOHMEe TMIpOIeCiHiH MIHAETTepi MEH Ma3MYHBIH, TYpJiepi MEH OJicTepiH e3apa
KOHIENTYaJIbJIbI TYpJe OalIaHBICYbIH YHBIMIACTBIPATHIH OPTYPJIi MOHACP MEH OMICTEPHiH KYpHEeli JKoHe
alIbIK ~ TEXHOJOTHSUIAphl  OONBIM  caHanmaapl. MpbIcanbl, Ka3ipri 3aMaHfbl  aKMapaTThIK  OKBITY
TEeXHOJIOTHSUIAPBIHBIH, €H THIMJII 9ICTEMEIIIK HEri3l MOIYJbIIK OKBITY TACLal 00jbI OThIp. ByriHri Tanma
OCBl MOJYJBJIIK OKBITY TOCLTIH THIMJI ICKE achIPyAbIH Kypajibl OOJbII TaOBLIATBHIH OKVAbIK IACMEHMMI
aKIMapaTThIK OKBITY TEXHOJIOTHUSJIAPHIHBIH — Ke3 KEINTeH O3JEKTPOHABIK OKBITY KYpallJapbIHBIH OacTbl
omicTeMenik (acipece KalllbIKTHIKTaH OKBITY JKoHE OiliM Oepy TeXHOJOTHsIaPhIHbIH) HETi31 00a anafpl JIem
TOJIBIK aliTyFa 00Jia/ibl, COHIBIKTAH OJI K€3 KeJIreH aJaMHbIH, OoJialiaKk MaMaHHbIH, TINTI OYTiHIT MaMaHHBIH
na 3 OerTiHIIE OKBI OiMiM anmyblHA, OUTIMIH TONBIKTBIPYBIHA, KETUIAIPYiHE, KAKETTI ©3 Keke OiaiM
TPACKTOPHUACHIH  aWKbIHAAYbIHA MYMKIHIIH O€peTiH IeJarorukajblK MPOrpaMMaNbIK — KypaiIap/isl
JafbIHAAYABIH J1a 9/IICTEMEITIK Heri3i Ooa anassl [2].

OcbIHzal KaXXeTTi OKYJIBIK SJIEMEHTT] OKYILIBIFa/CTYJCHTKE IIOH MYFaliMiHiH €31 YChIHYbI KEpeK.
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Omaii Gojyica OHBI IOH MYFaliMi OKYIIBI/CTYACHT €3 OCTIHIIEe THIMII TYPAC JKEKEe OKBII-YHpEeHYyiHE
OoyaThIHIall Ma3MYH/Ia TAWBIKTAIl JaibIHIaybIHA 00Maabl 0onapl gereH co3. COHJBIKTaH, OKYJIBIK 2JIeMEHT
Ma3MYHBI KOJICMiH JKOHE OHBIH KYDPJCHIIIK JICHIeHiH MTOH OKBITYIIBICHI CHIHBINTAFBI (aKaJCMUSIIBIK TONTAFbI)
KEeKe OKYIIBIHBIH (HeMece CTyIeHTTiH) OYriHri KyHri OuTiMi JeHTeiiiHe %oHe MCUXOJIOTHSJIBIK epeKIIeliriHe
coifiKkec opTYp:i eTim JeHreinern, capajian YChIHA ajajbl, sSIFHU OYJI CBHIHBINTAFbI opOip JKeKe OKYIIBIHBIH
Oyrinri OinmimM neHredine colfkec OKYNBIK dJIEMEHTTEPIIH Ma3MYHIApbhIH )KoHE KOJeMIePiH IToH MyFaliMiHIH
©31HIH TaHaal OTHIPHIN, KAXKETTI ICHIel/Ic YChIHYbIHA MYMKIHJITI 6ap 0omnanel aerenmi Oinnipeni. OceiHaai
YCBIHBUIATBIH OKYJBIK JJIEMEHTTEPAIH Ma3MYHAApBIH TaHAAy >KOHE OHAarbl OuLTiM [eHrediH Oaxpuiay
OapbICBIHIA OKYIIBI OOMBIHAA KAyalKEPIIIiK, KBI3BIFYIIBIIBIK, €HOEKKOPIBIK, 63 KEKEe KETIiCTIriH CBHIHU
TYpFbIJIa CaHABI Oarallall OTHIPY KaCUETTEPIH KAJBINTACTBIPY XKAKChl HOTHKEIIEPTe KETYTre OH bIKIA €TE/l.
MyH1ali KACHETTi OKYIIIbI OOWBIH]IA THIM/II KAJIBIITACTHIPY OHBIH 63 KEKE OKYJIBIK KbI3METIHE ChIHU TYPFhI/Ia
Kapai aiybIHa KoHe JIOTHKAIBIK OWJIAYBIH JYPHIC KATBIITACTHIPY KOHE JaMbITa OiTyiHEe KOl 9ep eTei.

Bi3iH YCHIHBIT OTHIPFaH OKBITY TOCLII OKYIIBIHBIH/CTYICHTTIH 63 OCTIHIIE THIHFBUIBIKTHI KOHE JKayalThl
KYMBIC iCTe€yiH YHBIMIACTBIPYFa, OLTIM oHE OLTIKTUIINH camanbl )KakcapThlll OTBIpyFa MYMKIHIIK Oepeni.
bi3 oHbl MbIHA Oip CBI3BIKTHI anredpa KypChIHAH albIHFAaH MbICAJl HETI3IHJIE HETI3Jen XoHe YITl peTiHmae
KepceTeHik.

. -1 .. .
Mpwican. A maTpunacbiHa Kepi A MaTpuLackiH ['aycc oj1ici keMeriMeH TaObIHBI3

1 25
321
A=l 11

YChIHBUIFAH €CeNTI IIbIFapyaa AAT =ATA=E KAaCHeTiH makijanaHambI3, MyHnarel E - Oipiik
MaTpuna. byn ecenTi mieFapyma anropuTMIEy KoHE apryMeHTaIusuay (Heri3ley) omicTepiH yiecTipe
naiganaHy TocumiH YcbiHaMbI3. OCHl TOCUIAIH WAESICH JKOHE OHBI MaimanaHy yirici [3-5] yMbIChIHAA
KeNTipiireH. Y CHIHBUIFAH TOCUIAl MaiiianaHy cTyneHTKe (MbIcalibl, MEKTENTE OKYIIbIFa) Oip yaKbITTa
OipHemie OarbITTa apayuIelb THIM/L )KYMBIC icTeyre MYMKIHJIIK Oepelli, HOTHKECIHAE CTYACHT TEOPHUSHBI Aa
MpaKTHAHBI J1a MapajuleNb KaWTalaiapl, MeHrepel jkoHe ceHimai OekiTesi, OHBIH OLTiM >KoHe OUTIKTLTIK
JCHrell eieyip camajibl JKaKcapajbl, MaTeMaTHKara KbI3bIFYIIBUIBIFBI apTa TYCEMdi, CHOCKKODJIBIK JKOHE
JKayanThl TYpZAE JKYMBIC iCTel Oily KacueTi OHbIH OOWbIHIA Oepik KalblmTacaabl. Byl Tocuiii, MbICaibl,
MEKTeIl JIeHIeHiH/e TOMEHI1 ChIHBINTaH OacTarl XyHeli TypAe MaTeMaTUKaHbl OKBITYAA JKOHEe ©3 OeTiHie
OKBITI-YHPeHyIe Malianany eneyip JKaKChl HOTHXKETe KeTKizeni nen oimaiiMbrd. An XKOO-nmapaa, acipece,
WH)KEHEPITIK MaMaHJIbIK MOHJEepiH 63 OeTiHIlEe OKBIN-YHpeHy/e, Kallbl KociOM MaMaHJBIK alylla, KaKChl
HOTHXE OepeTiHAIriHe CeHIMIIMI3.

Y CHIHBUIBINT OTBIPFAH TACUT WAESICHIH MBIHA KECTE TYPiHJIEe KOPCETKEeHII koHE TYCIHIIPTEHI KeH Kepill
OTBIPMBI3.

Kecme. Binikminixmi 6eximy ancopummi

Anecopumm . . .
Anzopumm OaMbLHb] Aneopummniy ap Kadamvin Aneopummniy catixec
Kaoamol K};bzcmmaH apeymeHmayusian Ka0amOapulvlly HAKmMbl
HOMIDI MasmyHb (HezizOen) omuipy icke acvipuliybl
1 2 3 4
1 «Kenetimineen» A mampuyacvinviy oy sHcagvina Oipnix E 1 2 51 0 0
MAMpuyanol ( A| )
arcasy MaAmMpuyaceyiH mipKen sicasy, seHu 321010
mypinde Jca3sy, mynoazel A — Hezizei (AI E) 111 10 0 1
mampuya, E - onwemi (pazmepi) A -
Mampuyaceimer 0ipoeti 601amvlH OIpiK
mMampuya
2 «Kenetiminzeny ( A| E) 1 2 51 0 0
mampuyada A MAMPUYACHIHBIY HCATNBIK,
Mampuyacolt gicondapuina 1-wi scone 2-wi munmi 321010
camwvlibl mypee aNlemenmap mypreHoipyaep xicypeize 91 1 1 10 0 1 —
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Keamipy

(Iaycc a0icin natioanana) omoipsin,
Oipinwi ke3 exkme A Mampuyaceli camoiivl
mypee Kenimipemis

1 2 511 00
0 -4 -14-3 1 O
0 -1 -4-1 0 1

=
2.2. ExiHwi dcone YuiHWi Hcamulk

2HCONOAPObI OPLIHOAPBIMEH
ayvlcmulpamol3, mypieHoipyoi

HCANLACTNBIPAMBI3

1 2 511 00

0 -1 -41-1 0 1

0 -4 -14-3 1 0)
1 2 51 0 O
0 -1 -4-1 0 1
0 0 2|1 1 -4

=
Ocbl coyavl «KeHelumiieeny

Mmampuyada A mampuyacwl
camvlibl mypee Keimipinoi

or (WE)

MampuyaceviHoa
A-Hvl 6iprik
mampuyaga

AUHANObIPYHIMbL3

Kepex

1-, 2- dcone 3-wi munmi snemenmap
mypaendipynep (I aycc a0ici) komezimen
COH2bl «Kenelimineeny mampuyaazel 4

Camuliibl MAMpUYacyi GIpaik mampuyaza
auHandvipyea 601aovl

3.1

Typrendipyoi conzel Hcondan 6acmaimois.
Conavl oconowvt 2-2e bonemis:

1 2 5|1 0 O
0 -1 -4-10 1
0 0 2|1 1 -4

VO

3.2

Exinwi orconoviy snemenmmepin 4-xe keoe
tumin 3-wi 2con0bly CaUKec dNeMeHmmepin
Kocamvi3, an 1-uii oconoviy snemenmmepin
(-5)-xe xobetimin 3-wi scondwiy catikec
anemenmmepine KOCamul3:

3.3

Conzvl Mampuyada exiHuti H#conobiy
bapavik sanemenmmepin (-1)-ze
Kebetimemiz:

3.4

Conzbl mampuyada OIpiHuLL HCONObIH
bapavik snemenmmepin 2-2e kobelumineeH
EKIHWLL JHCONObIY INeMEHMMEPIHEH AaMbl3:

N | w
N

N |-
|
N
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35 ConvbimeH, 31emeHmap mypieHoipyiep

1 )
Kemez2imeH (AIE) Mampuyacol ( ‘
mypine Kkeamipiiin myp

3.6 Typrendipineen coyabl «KeHeumin 2eHy
MAmMpuyarvly coil JHcak enieinoe OIpix
Mampuya wwlebin myp

3.7 An mypaenoipineen conebl «keHelmineeny

1 3
. Al . - = 4
Mampuyanuiy oy dHcax benieinde Kepi 2 2
Mampuyacyl anbiHobl. Al-|_1 2 7
A Kepi Mampuyacwvl MvlHa mypoe 60.1bin 1 1 2
myp: 2 2
4 Anvinzan kepi ConvimeH, ecenmily HcayabbiH Ha3aMbl3 05 15 4
mMampuyamsl Alo|l_1 _2 7
JHcazvin any =
05 05 -2

Kepimn oTeipraHbIMBI3aid, OYJ1 TOCLT CTYACHTTEP YIIiH YH TanchlpMalapblH KOHE O31HAIK KYMBICTA PABI
camanel OpBIHAAyAa, TEOPUSUIBIK MaTepualgapiasl CEHIMII OeKiTyne eTe Mmaijallbl oJiCTEMENiK Kypai
0onmakmibl. MpIcanbl, OV TOCUINI MEKTENTiK MaTeMaTWKa KypCHIH OKBITya 5-6 CHIHBINTapAaH Oacram
TUIMII Makjananyra Oojiaibl Jien ecenTeimiz [6-8]. OWTKeHi, OKyIIbl TOMEHII CBIHBINTAH OacTam ecen
mBIFapy OapbICEIHAA €cenTeyIiH op KaJaMblH Heri3ien (TeopusHbl OEKiTilm) OTBIpyFa YHpeHen,
MaIlbIKTaHAIbl, OHBIH OOWBIHIA THIHFBUIBIKTEI JKYMBIC icTell Oimy Kacueri Kanbimracansl. CoraH
0ailJIaHBICTBHI OKYIIbI OOMBIHAA €pTEeeH OacTall ChIHM TYpPFbIJa OWjay KacHeTi KaJbllTacaibl, epTe Ke3ICH
THIHFBUIBIKTBI, JKayanTbl €HOEK €Ty JAarabichl  (€HOSKKOpJBIK) JaMHIbl, MaTeMaTHKara JIeTeH
KbI3BIFYIIBUIBIFBI JKbUIIAH KbUa apta Tycemi [9-12]. Oiitkeni, Gaiikam OTBIpFaHBIMBI3IAN, MYHIA TEOPHSI
MEH TMpaKTHKa TiKened OalIaHbICTHIPBIIAbI, OKYIIBIHBIH CBIHM TYPFBIIA OMJIAH alybl HOTHXKECIHIE
TEOPHSUTBIK, OLTIM CaHaNbI JKOHE CeHiIMAl OeKiTinesi, OHbIH OOWBIHAA 13/IeHNA3/IbIK KOHE €HOEKKOPJIBIK, 63
OeTiHIIe XKayanTsl )KYMBIC icTel Oiy KacueTi Oepik KallbIITacaibl, OKYJBIK SPEKeTTep/l TYPIICHAIPIM KoHE
KYIISHTIIT OTBIPY KOKETTUTIKTEP1 TYBIHIANABI, OiTiMIH TepEHIETY KOHE KEHEUTIIT OTHIPY MOTHBAIUSCHI aliFa
MIBIFABI. ¥ CHIHBUIBIN OTBIPFAH TOCUIII MIOH MYFaliMi (OKBITYIIBICH) MIBIFAPMAIIBUIBIK TYPFbIIA Ke3 KelreH
MOHJII OKBITYJa JKOHE OKYHIBUIAPIBIH (CTYIEHTTEp/iH) o3 OeTiHIIe OKBIN-YHpeHyiHae XKyHeni Typhae
naipanaHateH OoJica, OimiM Oepy e )KaKChl HOTIKETe JKeTe allajibl IS OUIaiiMbI3, OFaH CEHIM/IIMI3.

THatioananzan adedbuemmep mizimi:

1 [Ionam E.C., Byxapxuna M.IO., Mouceesa M.B., [lempos A.E. Hogvle nedacocuueckue u unpopmayuoHuvle
mexHonozuu ¢ cucmeme oopazoganus. — M.: ACADEMA, 2007.

2 Tpenepee apnanean nyckaynvix.- « Hazapoaes 3usmrepnix mexkmenmepiy /{bbY, 2015.

3  Mpycinimos B. Coisvixkmol ancebpa snemenmmepi. —Tapas, 2015.

4 Mamemamuxa anemi. Mamemamuxaoan nanodik snyuxioneous. — Aamamest, 2011.

5 Mycinimos b. Mampuya sicane onepamop. — Tapas, 2017.

6 yiicembaesa D.K., Hmwsicosa P.A. Hcnonvsoeanue uHGOPMAYUOHHO — KOMMYHUKAYUOHHBIX MEXHON02ULL 8 npoyecce
obyuenuss mamemamuxe// Becmnux KasHITY. Cepusi « Qusuxo-wamemamuyeckue Haykuy - 2018. - Ne3(63). - C.347-351

7 Kanunyenxo A.B. Memoouxa npenooagsanus Ha4aibHo2o Kypca mamemamuku. Yuebnoe nocobue. —
M.:Axaoemus, 2017.

8 Axmuenvlie memoOvl 00yuenus Ha YpOKAX Mamemamuku 6 HauanvbHou wkone/ cocm.: Kywnup ML,
Menowvieanuesa M., Ilempux E.Il. Acmana: AOO «Hazapbaes Hnmennexkmyanvhvie wxonvty, 2017.

9  benowucmas A.B. Memoouxa o6yuenuss mamemamuke 8 HaUaIbHOU wiKoae: Kypc aekyuil.- M.:Bradoc, 2016.

10 Camwibanoues O.C., Hypbasmes O.K. Bonawiax mamemamuxa myeaniMOepiniy Kocou OaspivblKMapbiHbly He2iel
xepcemxiwmepi// Kas¥ITV Xabapuwi. « Qusuxa-mamemamuxa avlibimoapuly cepusicol — 2017. - No3(59). —125-132 6.

11 Aanwvicos A.K. Memoouxa npenodaganus mamemamuxu. Yueonoe nocodue. Ilasnooap. 2012.

12 Januneep, B.A. Memoouxa o0yuenuss mamemamuke 8 HA4aibHOU wKoae. Yuebnoe nocobue 0Jis akademuyeckozo
6axanaspuama / B.A. [lanuneep, JIII. Bopucosa. - Mockea: Hayka, 2016.

108




Abali ameiHOarbl Ka3¥IY-HiH XABAPLLBICbI, « @uzuka-mamemamuKa £blavimoaps!» cepuscel, No2(70), 2020

References:

1 Polat E.S., Buharkina M.Ju., Moiseeva M.V., Petrov A.E. (2007) .Novye pedagogicheskie i informacionnye
tehnologii v sisteme obrazovanija [New pedagogical and information technologies in the education system]. M.:
ACADEMA. (In Russian)

2 Trenerge arnalgan nuskaulyk.(2015) [Trainer's Guide/. «Nazarbaev Zijatkerlik mektepteri» DBB¥ (In Kazakh)

3  Mysilimov B. (2015).Syzykty algebra jelementteri [Elements of linear algebra]. Taraz (In Kazakh)

4 Matematika alemi (2011) [The world of mathematics/. Matematikadan pandik jenciklopedija. Almaty. (In Kazakh)

5 Mysilimov B. (2017) Matrica zhane operator [Matrix and operator]. Taraz. (In Kazakh)

6 Dujsembaeva Je.K., IlI'jasova R.A. (2018) Ispol'zovanie informacionno — kommunikacionnyh tehnologij v
processe obuchenija matematike [The use of information and communication technologies in the process of teaching
mathematics]. Vestnik KazNPU. Serija «Fiziko-matematicheskie naukiy. Ne3(63). 347-351. (In Russian)

7 Kalinchenko A.V.(2017) Metodika prepodavanija nachal’nogo kursa matematiki. Uchebnoe posobie.[ Methods
of teaching an elementary course in mathematics. Tutorial]. M.:Akademija. (In Russian)

8 Aktivnye metody obuchenija na urokah matematiki v nachal'noj shkole (2017) [Active teaching methods in math
lessons in elementary school]. sost.: Kushnir M.P., Mendygalieva M., Petrik E.P. Astana: AOO «Nazarbaev
Intellektual'nye shkoly» (In Russian)

9 Beloshistaja A.V. (2016) Metodika obuchenija matematike v nachal'noj shkole: kurs lekci j|Methods of teaching
mathematics in elementary school: a course of lectures]. M.:Vlados. (In Russian)

10 Satybaldiev O.S., Nurbavliev O.K. (2017) Bolashak matematika mugalimderinin kasibi dajarlyktarynyn negizgi
korsetkishteri [Basic indicators of professional training of future mathematics teachers]. KazUPU Habarshy. «Fizika-
matematika gylymdaryy serijasy Ne3(59). 125-132.

11 Alpysov A.K. (2012) Metodika prepodavanija matematiki. Uchebnoe posobie [Methods of teaching
mathematics]. Pavlodar. (In Russian)

12 Dalinger, V.A. (2016) Metodika obuchenija matematike v nachal'noj shkole. Uchebnoe posobie dlja
akademicheskogo bakalavriata [Methods of teaching mathematics in primary school Academic Baccalaureate Study
Guide]. V.A. Dalinger, L.P. Borisova. - Moskva: Nauka. (In Russian)

109




BECTHUK Ka3HIY um. Abas, cepus « Pusuko-mamemamuyeckue Hayku», No2(70), 2020 e.

MPHTH 27.31.21
Y]IK 517.925

https://doi.org/10.51889/2020-2.1728-7901.16

H. Hyebmanoeal, X Xomnouu®, A.F. anKipl
Yon-dapabu amvinoasv Kazax ¥immuix Yuusepcummemi, Anmamu x., Kazaxcman

p,q-JIAIVIACUAHABI IICEBJAOINIAPABOJIAJIBIK TEHAEY YHIIH CbI3bIKTbI EMEC ECEIITIH,
KAJIMBIVIAMA HNEMIMIHIH, ACUMIITOTHUKAJIBIK KACUETTEPI

Anoamna

Kasipri TaHzmarbl FBUIBIM MCH TCXHUKAHBIH JaMybl TYTAC OpPTaHBIH (DHU3HMKAIBIK MKOHE THUAPOTUHAMUKAIBIK
KYOBUTBICTAPJBIH ~MAaTEMAaTHKAIBIK MOJETIH HaKThl Opi JKaH-)KaKThl 3epTTeyAi Tamam eTyae. MoaceseH,
9KCICPUMCHTANIBI 3ePTTEYJIep OOMBIHINA, TYTKBIP CYWBIKTapAa TINTEH OT¢ a3 MeJIIepPCTi epTiHAl 3aTTap/blH O0TybI
Ol CYHBIKTHIH KY3FallBICBIHA alTapibIKTail ocep OepeTiHiH KepceTim OThIp. THIFBI3OBIKTAPE MEH TYTKBIPIBIKTAPHI
Oipmelt OOJNBIN KENTeH Cy MEH 9JCi3 Cy epTIHAUICPiHIH (PU3HMKANBIK CHMATTaMallapblH CaJBICTHIPFaHIA, OJapAbIH
pelaKcalysTIbIK, KaCHeTTEpiHiH OipAeH alTapibIKTail albipMaInbUIbIKTa OonaThIHBI Oafikanran. COHFBI JKBUIIAPHI
nceBIonapadoNablK  TCHACYICp YIOIH KOWBUIFAaH €CeNTepHiH MICIIIMIHIH AaKbpIpIBl YaKBITTaFbl KUPaybl MeEH
cTaOMI3annACH, YaKBITTBIH YJIKCH MOHIHAET] aCHMIITOTHKANBIK ©3Tepici CEKUIAli camanblK KacHeTTEepiH 3epTrey
KapKBIHIBl JaMBIT Keieni. byraH omemmik peHTHHTLUT KypHaljapaa JKapusUlaHFaH Makajajap [oyien Oolla amaibl.
Y CBIHBUIBIN OTHIPFAH JKYMBIC CBI3BIKTHI emec p-Jlammacuanabl mnceBaonapabonanbik TeHaeymMeH (CoOosieB THIITI
TEHJICY) CUIIATTATIAThIH KYPAEI PEOJIOTHIIBIK KACHETTEPl ecenke anbiuFan Oip emmemMai KenbBuH-DONIT CYHBIFBIHBIH
0ip MaTeMaTHMKalblK MOJENiH 3epTTeyre apHairaH. l[lceBnomapa®onaiblk TEHAEYJIEpPAiH CHI3BIKTBL TYPIH 3€TTEy
Co0oJ1eBTeH KYMBICBIHAH OacTay ajujbl.

By skyMBICTa TICEBIOMApabOoO0IaNbIK TEHACY IICHIIMIHIH YaKbITTBIH YJIKCH MOHIHJCTI aCHMOTOTHKAJBIK ©3repici,
JIoTTipeK aTKaHa MISMIiMHIH AKCIICHIIMAIIBI )KOHE JI9PEKEIIK KeMY1 KapacThIpbUIaIbl.

Tyiiin ce3mep: mceBmomapaboNanblK TCHACY, JKaNIbUIaMa IICIIiM, SHEPTeTUKANBIK KaCHETTep, YaKBITTHIH YIJIKEH
MOHIHIIET1 e3repic.

AnHomayus
H. Hyemanoea®, X. Xomnouu®, A.T. Hlaxup*
YKasaxcruii nayuonanviueiii ynusepcumem umenu ano-Papabu, 2. Aimamot, Kazaxcman
ACUMIITOTUYECKHUE CBOMCTBA OBOBIIEHHOI'O PEHIEHUSI OJJHOM HEJIMHEMHOM 3AJIAYH
JIJISI ICEBAOIMAPABOJIMYECKOI'O YPABHEHMUS C p,q-JIAIINIACHAH CTPYKTYPOM

Pa3Butne COBpeMeHHOi/’I HayYKU U TCXHUKHU Tpe6yeT TOYHOI'O U BCECTOPOHHETO MATEMATUYECKOI'0 MOJACINPOBAHUA
(bI/I?)I/I‘IeCKI/IX U TUAPOAUHAMUYCCKUX MNPOLCCCOB CIUIOIIHBIX CPEH. HaanMep, OKCIIEPUMCHTAJIBHBIE HCCJICIOBAHUA
IIOKA3bIBAKOT, YTO HAJIUYHC B BSI3KOM cpeac Oaxe MaJibIX KOJIMYCCTB MNOJUMEPHBIX BEHICCTB MOXKET 3HAYUTCIIBHO
MOBITUATh HAa IBW)KCHHE XUAKOCTH. CpaBHEHHE (DM3MYCCKUX XapaKTEPHUCTHK BOABI M CIA0BIX BOJHBIX PacTBOPOB
[IOJIMMEPOB [IOKA3aJl0, YTO NPU NPAKTHYECKH OJIMHAKOBBIX 3HAYEHHSX IUIOTHOCTU M BSI3KOCTH 3TH KHUJIKOCTH PE3KO
OTJIMYAIOTCS] CBOUMHU PEJaKCallMOHHBIMU CBOMCTBAMH.

B nocnegnue roapl HMCCIENOBAHMS PA3PEIIMMOCTH a TaKKEe KAueCTBEHHBIX CBOWCTB Kak pa3pylIeHUS U
crabmim3anuii 3a KOHEYHOE BpeMs, aCHMITOTHYCCKOTO IOBEJCHHE IMPH OONBIIMX BpPEMEHAX PEIICHHS 3aa4d B
Pa3IHYHBIX TIOCTAHOBKAX JJIS IICEBAOMAapabONMYecKAX ypaBHEHHH OypHO pa3BHBaeTCS. OTO IOATBEPKIACTCS
ITyONMUKaUAMH OITyOJIMKOBAHHBIMU B MUPOBBIX PEHTHHTOBBIX HAYYHBIX KypHAaJax.

Jannast paboTa MOCBSIIEHA HCCIEIOBAHUIO OJTHOM MATeMAaTHYECKON MOJENH OJHOMEPHOTO JBIKEHUS JKUIKOCTH
KenbBuna-@oiirra co  CIOXKHBIMH ~ PEOJIOTUMYECKMMU  CBOMCTBAMH, KOTOpasi  ONKCHIBAETCS  HEJIIMHEUHBIM
nceBaonpadoaueckuM  ypaBHenneM  (ypaBHeHume Ttmma CobOoneBa) ¢ p-Jlammacmanom.  MccnenoBanwus
IceBIonapaboINIecKnX ypaBHeHHH Obli1a Hayata BrepBeie CoOO0IEBBIM /7Sl TMHEHHOM BEpCHU.

B paGore paccMaTpuBarOTCS BOIMPOCH ACHMIITOTUYECKOTO TOBEACHHS PEIMICHUH TICeBA0NapadoInIecKoro
YpaBHEHUIA Ipu OOJBIIUX BPEMEHAX, B YACTHOCTH JIOKA3bIBAIOTCS CBOWCTBA IKCIIOHCHIIUATHOTO U CTEIICHHOTO CIIaja
pelieHusl.

KiaroueBble cioBa: rceBionapaboMyeckoe ypaBHEHHE, OOOOINCHHOE peIlcHHe, YHEPreTHYCCKHE CBOWCTBA,
MOBEICHHUE TIPU OOJBIINX BPEMCHAX.
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Abstract
ASYMTOTIC PROPERTIES OF THE GENERALIZED SOLUTION OF NONLINEAR PROBLEM FOR THE
PSEUDOPARABOLIC EQUATION WITH p,g-LAPLACIAN STRUCTURE
Nugmanova N. !, Khompysh Kh.%, Shakird.G.*
! Al-Farabi Kazakh National University, Almaty, Kazakhstan

The development of modern science and technology requires accurate and comprehensive mathematical modeling of
physical and hydrodynamic processes of continuous media. For example, experimental studies show that the presence
of even small amounts of polymeric substances in a viscous medium can significantly affect to motion of fluid. A
comparison of the physical characteristics of water and weak aqueous solutions of polymers showed that at almost the
same density and viscosity, these fluids sharply differ in their relaxation properties.

In recent years, the investigation of solvability and qualitative properties such as blow up and extinction of a
solution in a finite time, large time behavior of a solution of the problems in various statements for pseudo-parabolic
equations has been rapidly developing. This is confirmed by publications have been publishing in world ranking
scientific journals.

This paper is devoted to the study of a mathematical model of the one-dimensional motion of a Kelvin-Voigt fluid
with complex rheological properties, which describes by a nonlinear pseudo-parabolic equation (Sobolev type equation)
with p-Laplacian. The study of pseudo-parabolic equations was first started by Sobolev in [1] for the linear version. In
this work the asymptotic behavior of solutions of pseudo-parabolic equations at large times, in clearly, the properties of
exponential and power-law decay of a solution are proved.

Keywords: pseudo-parabolic equation, generalized solution, energy properties, large time behavior.

1. EcenTiH KONBLIBIMBI 5K9HE Kipicme
Atiransik, meHenren Q; = Q) x (O,T ), Q E(O, I) 00JIBICHIHIA KeTeci

u, — kQuX|q72uXt )X' —,uqup’zuX )X' +7u""u=0 1)

CBI3BIKTHI €MEC TICEBI0MapadOoIabIK TCHACY/II,

u(x,0) =u,(x), xe(0,) (2)
OacTarkbl MapTTHL,

u(0,t) =u(l,t) =0, te(0,T) 3
IEKapaIbIK [IAPTTHl KAHAFATTAHJBIPATHIH OACTAIKBI-IIETTIK E€CENTi KapacThipaibik. MyHmarsl U, (X)
Oenrini QyHKIMs %oHE P,J, M >1 OepinreH HakThI canaap, at kodhdunenrrep K, 1 > 0oH, an y >0 Tepic

emec. Aran aiiTkanma, K-penakcauusnbk Kod(QQUUUEHT, an A - TYTKBIPIBIK KO>PQHUIMEHT GOJIbI

m-2 . .
TabbIIa bl ATl ;/|u| U myme abcopOuust. Byt skymbIcTa ecenteyiaepaiH bIKIIAMABUIBIFGI YIIH K = 42 =1

e ajanbIK.

CoHFBI KBUIIApPHI TICEBAOMApadOIaNbIK TEHAEYJIep YIIiH KOWBUIFAH €CENTepiiH IIENIIMIiHIH aKbIpJIbI
YaKbITTaFbl KAPAaybl MEH CTaOWJI3AIMSCHI, YAKbITTBIH YJIKEH MOHIHJCTT aCHMIITOTHUKAJIBIK €3repici CeKijai
camanblK KacHeTTepiH 3epTTey KapKbIHABI IaMbIll Keledi. byFaH omeMiik peHTHHTLI >KypHangapaa
KapysJIaHFaH MakKajauap JoJie 0oJia ajaubl. ¥ ChIHBUIBII OTHIPFAaH )KYMBIC CBI3BIKTHI eMec p-Jlarmacuanisr
nicesonapadonanbik TenaeyMer (Co0oJieB TUIITI TEHCY) CUIIATTANIATHIH KYPAET PEOIOTHSIIBIK KacHeTTepl
ecernke anbliHFaH Oip emmemai KenbBUH-DOUTT CYHBIFBIHBIH Oip MaTeMaTUKaNbIK MOJCTIH 3epTTeyre
apHanraH. [IceBgonapabonanbiK TEHAEYIEPiH ChI3BIKTHI TYpiH 3eTTey CobosieBTeH [ 1] )KyMBICHIHAH OacTay
anael. by JkyMbIcTa  1iceBIOmapa®ooJialibIK  TEHJAEY —IICHIIMIHIH — YaKbITTBIH  YJIKEH MOHIHJAETI
ACUMIITOTHKAJIBIK ©3repici, JNIIpeK aWTKaHga INENIMHIH SKCICHIHAIAbBl JKOHE JOPSKETiK KeMmyi
KapacThIPBUIAIBL.

XKorapeigarer (1) Typaeri nceBmonapa0OialiblK TEHACYJICP HBIOTOHMBIK €MEC CYHUBIKTapibIH, JIIIipeK
anTkanaa KenbBuH-DOUrT CYHBIFBIHBIH KO3FAJIBICBIHBIH Oip ©JIIIIeMIl JKarIaiblH cunarraiapl [2]. MyHaai
p-Jlarmacuanaer  KenbpuH-DOUTT TeHAEYl YIIIH op TYpili KOWBUIBIMAAPAArbl CBI3BIKTHI €CENTEPIiH
MISMIIMAUTIIT MEH MICMIIMHIH CamaiblK KacueTTepiH 3eprrey AHTOUeB NeH XomnbimiThiH [3]-[4]
JKYMBICTApPBIHA 3€PTTEIIHreH. ATan alTKaHaa, Chi3bIKTH eMec KenbBuH-DONIT TeHIeyl YImiH 0acTanKbi-
IIETTIK €CENTiH MICIIIMIHIH TJ00aJasl opi JIOKaabAbl Oap 0Oy >KOHE >KaJIFbI3IbIFBI, COHBIMEH KaTap
MICTIMHIH aKbIPJIbl YaKbITTaFbl KUPAYhI CHIH/IBI cammalblk Kacuetrtepi 3eprreninred. XKanmnsl KensBun-Oourt
TeHJeyl YuiH Oacrankbl-IIeTTiK ecentep OKOJKOBTHIH Oipkarap »KyMmbIcTapbiHna, Mbicanra [5]-[6]
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JKYMBICTApABl KoHE 3BATMH MeH TypOuHHIH [7] JKYMBICBIHIAA KemTen 3eprreiemi. bymanm Oacka ma p-
Jlanmacnanapl iceBnonapaboanblK TEHEY YIIiH CHI3BIKTBI €MEC €CEeNTepIiH MEIMAUIT MeH MeNiMHIH
aKBIPJIbl YaKbITTaFbl KUPAYbl Typasbl )YMbICTap AnmuH MeH KopmycoBThlH MOHOTpaduschiHaH [8] skoHE
OHJAFHI cinTeMe oiedueTTepacH Tadyra Oomasl.

3eprTey KYMBICHIHBIH Makcathl (1)-(3) eceOiHiH jkanmplIaMa MemiMiHIH KaCHeTTepiH capaiay. ANIbIMeH
(1)-(3) ecebiniy *xanmpIIaMa MIENTIMiHIH aHBIKTAMACHIH OepeiK.

Anbikrama.  (1)-(3)  ecebimin  kammeutama  memimi  gen U e L”(0,T; W 12r\qu (Q)),
u € L?(0,T;W 12(9)) KEHICTIKTe JKaTaThIH, 2) OacTankbl LIaPTTHI KOHE

Vo(x,t) e L”(0,T; W éﬁqu(Q)), ¢, € ?(0,T; W *) dyHKImsCH yuriH

j'.[(utgo+|ux|q_2uxt p +|u, |y, -¢>X)dxdt+'|t'J';/|u|m_2u -pdxdt=0 (4)
0Q 0Q

Teme-TeHIIKTI KaHaFaTTaHIbIPATHIH u(x,t) (yHKIUSHBL aiiTaMbI3. bynm  KyMBICTaFbl  KOJIAaHBUIFaH

(YHKITMOHAIBIK KeHICTIKTEP/IiH aHbIKTaMaJIapbl MEH OCNTiJICHYJIepiH KoOHE HEeri3ri KacueTTepiH [6] TaOyra
Oomanmel. bi3re Herisri HoTWXKeNepi Aoneniey YIIiH Keneci Oenrimi muddepeHIranablK TEeHCI3IIKTEp
KOJJaHbLIaTRIH Oomazsl [9].

Jlemma 1 [9]. OpOip t>0 YIWIiH OH JXOHE TYBIHABUIAHATHIH o(1) (GYHKIUSCH Keyeci TEHCI3MIKTi
KaHaFaTTaHABIPCHIH

@'(t) + CP(0)e” <0, (5)
myHmarsl @ xoHe C oH Typakrtbuiap. (5) muddepeHImanapK TeHCI3AIKTIH MenrimMi YIIiH ToMeHIer
TYKBIPBIM/IAP OPBIHIBL:
a) Erep « € (0,1) 06onca, onna
1
0 < d(t) < (@(0)™ —(1-)Ct )=,

@(0) l-a .
SFHU, aKBIPIbl | = ————— yakprrel Ta0butbin t > T, ymin @(t) = 0 Gonamer

(l-a)C
0) Erep a =1 6oica, onna

d(t) <Dd(0)e ™, t>0,

SIFHU IIENTM 3KCIIOSHIINAIIBI KeMUII;
B) Erep > 1 6osica, onna

1
D(t) < DO)(L+1tC(a —~1)D(0)“*) =1, t >0,
AFHY Ientim gapexenik Typae kemuai @(t) >0, t— .

2. JHepreTHKAJBIK TeHIIK #KoHe faFajiay

Teopema 1. Ajitansik U, (x) e L2 (Q) ﬁVq (Q) sxone ¥ > 0 Goncen. Ouna (1)-(3) ecentin KanmbuIama

memimi t >0 ywin keneci sHepreTUKANBIK TEHAIKTI KAHAFATTAHIBIPAIbI

d(1, 2 1 ]
8 (2 etz =0 .

e

0

KOHEC

ol B <c, )

q+1J.
q

uX

uX

max| < Ju? +3|
o] 2" 12 q

Oarasnaybl OPBIH/BI, MYH/IA

1 1
Co=c{ 3l + 2o,
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HMonenneyi. Kanmeimama memniMaeri TecT (QYHKIUSCBIHBIH —OpPHBIHA U(X,t) KOMBIN, O6IiKTen
WHTerpangay GopMylIachiH KOJIJAHCAK, HOTIKEIS

jj(utu uy| Uy -uy +|ux|p)dxdt+ ;/“|u|mdxdt= 0 (8)
0Q 0Q

TEHIITiH aaMbl3. bynan HopMa aHBIKTaMachIH eCKepill, (6) araMbI3.
Enni (7) Garanayns! amy yuriH (6) TEHIIKTIH €Ki KaFblH yaKbITTHIK alHBIMAIIBI OOMBIHIIA MHTETPaJal,
0acTanKpl MAPTTH KOJJAHBII, CYIPEMYM aJICaK

1,02 1y 4q) ¢ . f e m
sup | =ull> +=|u + | ||u,| dxdt+ u| dxdt
o Shii 2] an] [ [l et [

1 1
<l o =Co. teloT]

nonenney kepek (7) Oaranmayasr amamei3. Teopema 1 gonmenmenmi.

3. HlemiMHiH IKCIIOHEHITHAI/IBI JKIHE TIPEKeTiK Kemyi
by 6emimae (1)-(3) ecebimin ommi »oHe 9icCi3 mienriMinig { —> 00 yMTBIIFaHAAaFBl ACHMTOTHKAIBIK

KacHueTiH 3eprTeiMis. Keneci sHepreTukanbiK (pyHKIHUSHBI eHTi3eiiK
1 2 1 q
OO =7 Il + 5 - ©)
Teopema 2 (mopexenmik kemyi). Afitameik y >0 wxome Uy(X) € L* (Q)F\Vq (Q) oosceiH. Erep
max{2,q} < p Gouca, onza Gapisik t >0 yurin

1

D(t) < DO)L+1C, (@ ~HD(0)“ ot (10)

TeHci3airi opeiabl, sFE t —> 00 ymreuranna @ (t) sHepreTHkanmbIK GyHKIMACH Jopexkenik QYHKIHAIAH
acraifi KeMHTIH 00JIa/ibl, MYH/IaFbl X = P >1 xone S =min{2,q}, an C, - (1)-(3) ecentin GepinreHineH

TOyeJ Il TYPaKThI.
Janenneyi. Anaeiven @ (t) snepreTuxansik GpyHKmus ymrin

lul, o <CE@Ju,], . V0 eW L(Q) 11)

TEHCI3/1irH %oHe (7) Oaranayabl KOJJaHbI Keleci TeHCI3AIKTep 1l aJlaibIK;

q.Q’

1 1 C? 1
O(t) = 5”“”2 +a||ux||2 < 7||ux||§ +a||ux||i <
CZ 2 l q
sl +a||ux||c B

C?y s 1y yas p s q p m)ﬁ
5 1Mx o —Mx q Xlleg — Z2(7x p 2 xllp m ’
Sl + qllu o © flusdly < Coflu,y < Collu; + 7|l
mynna o =max{2,q}, C, = C(Q,Co,q). Bynan
C, @ () <[u, [, +[ul;
TEHCI3/IITIH ajaMbI3 )KoHEe OHBI (7) TEHCI3MIKKE KOMCAK, HOTHKEIS

@'(t) +C, D (t) <0 (12)
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Kol muddepeHITnanIbIK TCHCI3MIKKe KeneMi3. byran memma 1 konmancak, (10) TeHCI3MIKTIH OPBIHIBI €KEHIH
KepeMis. TeopeMa monenaeHmi.

Teopema 3 (skcnoneHumanabl Kemyi). Adtanelk p >0 xkoHE Uy(X) € LZ(Q)qu (Q) 6oncem. Erep

pP=0, m=2 Hemece = p =2 Goiuca, onaa 6apask t >0 yin
O (t) < d(0)e (13)

TeHci3iri opeIHabL, MyHa °¢ (1)-(3) ecentin GepinreHiHeH TOyeN i TYPaKTEL.

Janenneyi. Teopema mapTTapslH €CKepill, JXKOFapblOarbliail SHEPreTHKANbIK (QyHKIUSIFa KaTbICTHI
TEHCI3IIKTEp aJlafibIK.

Aifranslk, p =0, m =2 6onceH. Ovga y >0

1 1 11 m
o) = S Hu < mac 2 o)
An q= p=2 6onca, oHIIa
1 1 C(Q 1
o) =1l ey < S+ Sl
ClQ) 1 m
(S Lo r <cflg i)
(15)

TEHCI3MIIKTepiH anambl3. byn ameiaran (14) xoHe (15) TeHCi3mikTepiH XKOFapeImarbl (6) TEHHIKKE KOiicak,
HOTHXKEIS
D'(t)+C,d(t) <0 (16)

-1

1

kol  muddepeHIraNnIbIK TEHCI3IKKE KelleMi3, MYHIaFbl C6 =| maxs—,— , p=gq,m=2

27| a
xarnaiina, an C. =C, _1, = p =2 »xargaiiga. byran nemMa 1 xoimaHcak, HoTKene (13) TeHCI3MIKTIH
6 5, =P A%

OPBIHJIBI EKEHIH KOpeMis.

Anzvic. Byn maxana aemopnapoeiy Kazaxcmarn Pecnybnukacet binim occone Fonoim Munucmpniciniy folnvim
xomumeminiy JKTH Ne AP08052425 "Hzomponmul dicone aHU30mponmuvl opmanapoagsl Oipmekmi emec CYUblKmap
yuwin coizvikmoul emec dicainviianean Kenveun-Doiiem menoeyiepin 3epmmeyoiyy MamemMamuraivly adicmepin scacay”
2020-2022 orcorc. 2vinvimu epanmol men exinui asmopoviy «2019 JKOO y30ik ombimyutvly 2panmul ascblHOA ICKe
acvipbiiowl.
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FORECASTING MORTALITY FOR KAZAKHSTAN
AND ASSESSING IT’S IMPACT ON THE STATE PENSION SPENDING
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Al-Farabi Kazakh National University, Almaty, Kazakhstan

Abstract

This paper uses the mortality projection methods of Knykova A. and Sapin A., based on the original Lee-Carter
model, in order to investigate mortality rates for Kazakhstan for the time period from 2018 to 2025 and assess their
impact on the state pension spending in Kazakhstan. The results show that improvements in mortality rates have been
increasing the number of years that people spend in retirement in Kazakhstan, which directly affects the public pension
spending. The overall state pension spending is expected to increase in Kazakhstan from 2019 to 2025, reflecting the
gradually increasing effect of mortality improvements, but the state pension spending’s share of GDP is projected to
decline from 2021 to 2024. However, extra expenditures of the government on pensions due to future mortality
improvements will increase gradually as a share of GDP over time and reach 0,02% in 2024.

Keywords: forecasting mortality for Kazakhstan, Lee-Carter model, life expectancy, state pension spending.

A.M. Canun
on-Dapadbu amvinoazvl Kazax ¥nmmeix Yuueepcumemi, Aimamer ., Kazaxcman
KA3AKCTAHHBIH 6JIIM KOPCETKIIITEPIH BOJIZKAY KOHE OJIAPJAbIH MEMJIEKETTIK
3EMHETAKBI TOJEMIEPIHE OCEPIH BAFAJIAY

Anoamna

Byn makamama 2018 sxpumman Oactam 2025 xpurra gedinri keseHmeri KasakcTaHarsl ©MIM-KITIMHIH JeHTEHiH
sepTrey MakcaTbiaaa Jlu-Kaprepaiy Oacramkel yirici Herisinme KupikoBa A. xone CanuH A. nadblHAaraH eJiM
KOPCETKIIITEpiH O0omKay oMicTepi KOJAAHBLIAMIbI, YKOHE OJapAbIH MEMIICKETTIK 3eiHeTaKhl TOJEMIIEpPiHE KacalaThlH
acepine Oara Oepinemi. Anpiaran HoTWKenep Kasakcranma ejiM JeHrediHIH TOMEHACYIH JKOHE OCHIFAaH OaiIaHBICTHI
3eMHETKE IIBIKKAH a[aMIap/IbIH OMip CYPY Y3aKThIFbIHBIH YJIFAIOBIH KOPCTeIi. AJl OYJI IeTeHIMI3 MEMJICKET TaparbiHaH
TOJICHETIH 3eMHETaKbl HIBIFbIHIAPbIHA TiKenel acep eremi. 2019 puaan 6actan 2025 xputra Aeiiin KasakctaHaars
3eHeTaKbIFa OOJIHEeTIH MEMIICKETTIK IIBIFBIHIApP OipTIHAET apTansl, aln Oy eNiM-KIiTIMHIH OipTiHIEH TOMEHICYiHIH
ocepiH kepceTeni. Amaiiga, OomkaM OOWBIHINA, MEMJICKET TapalblHAH TOJICHETIH 3eHHeTaKbl MIBIFRHIAPHIHEH JKIO-
meri yimeci 2021 sxpurman Oactam 2024 xpurra AeWiH TeMEHACHIl. ONIM-KITIMHIH TOMEHACyiHe OalIaHBICTHI
MEMIIEKETTIK 3eHHeTaKbl TeJeMICPiHiH KOCBIMIA MIBIFRIHAAPE! OipTiHgen JKIO-H yieci perinae yiurasasl xone 2024
*KbIsl 0,02% xeTeni.

Tyiiin ce3gep: KazakcTaHBIH ediM KepceTkimTepiH Oomkay, JIu-Kaprep yurici, emip cypy ¥3aKTHIFHI,
MEMJICKETTIK 3eHHEeTaKbI TOJIEMIEPI.

A.M. Canun
Kazaxcxuit Hayuonanvuwiii ynugepcumem umenu ano-Dapaodu, 2. Aimamol, Kasaxcman
MHNPOT'HO3UPOBAHUE CMEPTHOCTHU B KABAXCTAHE U OIEHKA EE BJIUSIHUS HA BBIIIJIATHI
TOCYJAPCTBEHHOM NEHCUHA

AnHomayus

B nanHO# cTaThe MCMOB3YIOTCS METOABI MPOTHO3UpOBaHusl cMepTHOCTH KHbikoBO# A. 1 CanuHa A., OCHOBaHHbIE
Ha opuruHaneHOU Moxenu JIu-Kaprepa, ¢ nensro nu3ydenus nokxasareneit cMeptHocty B Kasaxcrane 3a nepuog ¢ 2018
no 2025 rr. ¥ OLEHKH MX BIMSHHUS Ha TOCYJapCTBEHHbIE MEHCUOHHBIE pacxoAbl. Pe3ynbTaThl MOKa3bIBaIOT, YTO
CHIDKEHHE TEMIIOB CMEPTHOCTH YBEIMYUBAET KOJIMYECTBO JIET, KOTOPHIE JIFOIM MPOBOJAT Ha reHcuu B Kasaxcrane, 4to
HampsAMYIO BIHSET HAa TOCYJapCTBEHHBIE INEHCHOHHBIE pacxonsl. OKHMIaeTcsi, 4TO COBOKYIHBIE TOCYAapCTBEHHBIE
MIEHCUOHHBIE pacxoabl B Kazaxcrane OymyT mocteneHHO yBenmuuBaThes ¢ 2019 mo 2025 roxa, oTpakas TeM cCaMbIM
3¢ GEeKT OT MOCTENEHHOTO CHIDKEHUS cMepTHOCTH. OJHAKO, COTIACHO MPOTHO3aM, A0S TOCYJapCTBEHHBIX IIEHCHOHHBIX
pacxomoB B BBII cokpaturcs ¢ 2021 mo 2024 roma. JlonogHHUTENBHBIE PAcXOIbl TOCYAApCTBA IO BHIIUIATE MEHCHH
OyAyT MOCTENEHHO YBEINYMBATHCS B IponieHTax oT BBII BBUAY CHMKEHUS TEMIIOB CMEPTHOCTH C TEUEHHEM BPEMEHH U
nocturHyt 0,02% B 2024 roay.

KuloueBble cjioBa: nporHosupoBanue cMmepTHoctd B Kaszaxcrane, monens Jlu-Kaprepa, nmpoaomxkuTenbHOCTh
YKU3HH, BBIILJIATHI TOCYIAPCTBEHHOMN MEHCHU.
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1. Introduction

Kazakhstan has had a tendency towards a decrease in mortality rates among the population, as well as a
positive trend for life expectancy. According to the World Bank data for Kazakhstan there has been a steady
increase in life expectancy at birth since 2005, which can be attributed to the increase in GDP per capita and
socio-economic stabilization. This is what is known as a longevity risk, that is, the risk that can result in
more payments than expected for pension funds and insurance companies due to the increase in life
expectancy.

Forecasting and finding further trends in mortality rates are even more important issue for life insurance
companies as their solvency or financial strength depends chiefly on whether they set up accurate long-term
mortality assumptions in their life tables used to determine insurance premiums and reserves. In addition,
knowing the future mortality profile of the population would provide a government with comprehensive
statistical data that would enable a direction for social policies, the provision of services, and therefore, the
size of public spending, with a direct effect on the areas of public health, medicine, and social security,
among others. Therefore, it is important for the government and life insurance companies in Kazakhstan to
take into account future developments in mortality rates in their decision making process.

As a scientific research approach to modeling and forecasting mortality rates in Kazakhstan, the author of
this paper uses the Lee-Carter model. In that, this paper is based on the research by Knykova A. and Sapin A.
[1], but extends it further by assessing the impact of future mortality changes on the state pension spending
in Kazakhstan. The predicted model can be used to construct life tables for Kazakhstan, which in turn can be
used in state pension planning.

2. Literature Review

There are many approaches for modeling mortality rates, which include the imposition of empirical tables
obtained from other countries and historical settings, parametric model schedules, relational models,
functional models and hierarchical Bayesian models. Of these approaches, the most successful and widely
used for forecasting future mortality patterns have been the relational and functional models, and
particularly, the model developed by Lee R.D. and Carter L. [2]. They proposed the two-factor model for
describing the log of a time series of age-specific death rates as the sum of an age-specific parameter and the
product of a time-varying parameter, and another age-specific parameter. In their paper, Lee and Carter
applied the Singular Value Decomposition (SVD) to estimate the model’s parameters for the US data so that
the model was fitted to historical data. The time-varying parameter was then projected as a stochastic time
series using standard Box—Jenkins methods and used to generate forecasted mortality rates.

The Lee-Carter model has been widely used in forecasting mortality in different countries: Belgium,
Taiwan, Japan, Canada, Chile etc. There are some variations and extensions of this model which are intended
to improve the predictive power of the Lee-Carter model [3]. Brouhns N., Denuit V. and Vermunt J.K. [4]
aimed to investigate possible improvements of the powerful Lee-Carter method and specifically switched
from a classical linear model to a Poisson regression model, which was perfectly suited for age-sex-specific
mortality rates. Giacometti R., Ortobelli S. and Bertocchi M. [5] also experimented with variants of different
distributional assumptions in forecasting age-specific mortality in Italy.

Haberman S. and Renshaw A. [6] presented an enhanced version of the Lee-Carter model that includes an
age modulated cohort index in addition to the standard age modulated period index. As this paper is based on
the research by Knykova A. and Sapin A. [1] that relies on the original Lee-Carter model there is still room
left for improvements by experimenting with variations and extensions of the original Lee-Carter model.

It should be noted that the Lee-Carter model does not attempt to incorporate assumptions about advances
in medical science or catastrophe mortality shocks [7]. It means that this model is unable to forecast sudden
improvements in mortality rates due to the discovery of new medical treatments or severe future
deteriorations caused by epidemics, so that no information other than previous history of mortality is taken
into account. However, the complexity of social and biological factors that determine mortality levels
suggests that the most reliable and compelling approach of predicting the future human mortality is merely to
extrapolate past trends [8].

In addition to predicting mortality trends, assessing their socio-economic impact is another important
issue as changes in mortality trends have dramatic societal implications for households as well as those
firms, insurers and governments that are either expected to provide financial protection in case of premature
death or meet the demands of retired populations for longer [9]. Particularly, for insurers they have a
significant impact on pricing and reserving. Khalaf-Allah M., Haberman S. and Verrall R. [10] used the
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mortality projection model of Sithole T.Z., Haberman S. and Verrall, R.J. [11] in order to investigate the
effect of mortality improvements on the cost of annuities of insurance companies. Another research [12]
proposed several methods for comparing alternative mortality tables and illustrated their impact on annuity
valuation for men and women in the US, the UK and Australia. The present paper attempts to contribute to
the literature through investigating the impact of future mortality changes on the state pension spending in
Kazakhstan.

3. Materials and research methods

3.1. Data

This study uses available official data, which include the population sizes of Kazakhstan by sex and
selected age groups, as well as age-specific and sex-specific number of deaths for the period of 1999-2017.

Actual mortality rates for the period of 1999-2017 are estimated as the ratio of number of deaths to the
midyear population size for 5-year (0, 1-4, 5-9, .... 95-99, 100+) age groups. Mortality at high ages (85 and
above) are smoothed by using the Coale and Guo method [13] because otherwise small sample sizes yield
implausible rates at high ages where the populations are really small.

3.2. Methodology of mortality forecasting

Mortality projection methods of Knykova A. and Sapin A. [1] are based on the original Lee-Carter
model [2], which is a bilinear model in the variables x (age) and t (calendar year). The Lee-Carter model is
defined as:

Inin (mx,t) = ay + byk; + &y (1)

Where

m, . — actual central death rate at age X in year t;

a, — average age-specific parameter of mortality;

b, — parameter that represents how much, at each age, the mortality rate responds to a change in k;;

k; — the time series for the general level of mortality that measures the tendency in mortality over time;

&x,¢ — the error term.

In order to obtain a unique solution for the system of equations of the given model a,, is set equal to the
average values of the In In (mx,t) over time, the sum of squares of b, to unity, and sum of k; to zero:

) @
8, = ?Z Inin (myy) , z b2=1, Z k=0
t X t

The parameter a, can be easily calculated from equation (2) as the average over time of the log of the
central death rate. Then the Singular Value Decomposition is applied to matrix Z, , =In In (my,) — @, in
order to compute the parameters b, and k;:

A

(ln In (mxl'tl) — dxl Inin (mx1,t2) - &xl - Inln (mxl,tn) - &X1 Inin (mx2.t1) — Qy,
Iniln (mxz'tz) —Qy, - Inln (mx2,tn) — Ay, PPt @3)

ilnin (mxm,tl) —Qy, Inln (mxm,tz) —ay, - Inin (mxm,tn) —Qy,, )

When applying the Singular Value Decomposition, the following expression is obtained:

T

Zyr = z PiUxiVei, )
i=1

where r is the rank of the matrix Z, p; (i = 1,2,...,r) are the singular values with U, ; and V,; as the
corresponding left and right singular vectors. The first singular value and the first singular vectors give
approximations of b, and k;:
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Bx = Ux1 vEt =p1Via (5)

Once the values of the parameters ., b, and k, have been found only the mortality index needs to be
forecasted by the appropriate ARIMA time series model, which is generated by the standard Box-Jenkins
methodology. In particular, the model selection strategy involves the Akaike Information Criterion (AIC)
and the Bayesian Information Criterion (BIC).

In general, an ARIMA(0,1,0) process is an appropriate time series model:

ke=k,;+60+¢ (6)

Where 6 — the drift parameter;
&~N(0,a2) — the error term.

Based on the data available for the period up to T it is possible to forecast k, at time T + h by iteration:

T+h
ET+h=i€T+é'h+Z & (7)

i=T+1
where an estimate of the drift parameter § = % only depends on the first and last of the &, estimates.

If the error term is ignored, then the following expression is obtained for a point forecast for the time-
varying mortality index at time T + h:

. FUN . kr —ky
kryn =kr+60-h=kr+ T—1 h (8)

It should be taken into account that because of uncertainty the variance of forecasted k;,, tends to
increase as the forecast horizon h increases. Therefore, these deviations will be taken into account within the
range of 95% confidence interval:

kpon +1,96-Vh- o, ©)

Plugging the forecasted values of k, into the equation (1) one can easily obtain forecasts of log mortality
rates. Further, corresponding abridged life tables can obtained by using the data on forecasted mortality rates.

3.3. Assessing the impact of future mortality changes on the state pension spending

Derived abridged life tables for population of Kazakhstan can be used further to forecast state pension
spending in Kazakhstan for the period of 2019-2025, and at the same time investigate the effect of mortality
improvements on the additional cost of that spending. Before we proceed further, let us give a brief overview
of the state pension provisions in Kazakhstan.

There are two types of pension which are paid from the national budget: basic pension and solidarity
pension. Both of them represent lifelong monthly pension payments and carry no legal rights for potential
beneficiaries to any dependent’s pension upon death of the dependent.

The basic pension is granted to all individuals upon reaching the normal retirement age (59,5 for females
(increased annually by 6 months until reaching 63) and 63 for males as of 01.01.2020) and is carried out
regardless of the prior labor experience. Starting from July 1, 2018, its level depends on years of service,
ranging from 54% of cost of living allowance (COLA) to 100% of COLA. The basic pension is paid on a
monthly basis and once it has commenced for any individual, is then annually indexed to CPI. This means
that the basic pension payments for any individual will be stable for future years in real prices.

The solidarity pension is based on a defined-benefit pay-as-you-go pension system and has its origin in
Soviet times. It was initially continued when Kazakhstan became independent, but was closed at the end of
1997 as the mandatory defined contribution system was introduced. This pension is appointed to certain

categories of individuals, including individuals with pension entitlements upon reaching the retirement age,
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who have at least 6 months of work experience prior to January 1, 1998. The solidarity pension is also paid
on a monthly basis and once it has commenced for any individual, is then annually indexed at a rate of
inflation plus 2%, so that in real prices it will grow at an annual rate close to 2%.

Currently all the people at the retirement age or higher are potentially provided with the state pension
payments in Kazakhstan. Indeed, the number of recipients of the basic pension and solidarity pension
payments in 2019 amounted to 2,1 million people, which is slightly more than the total number of people at
the retirement age or higher at the beginning of 2019. Although there are certain categories of recipients who
haven’t reached yet the normal retirement age, we will disregard them when forecasting the state pension
spending as their share is relatively small and concentrate solely on recipients at the retirement age or higher.

In making our calculations, we assume that all current (at the normal retirement age or higher) and new
retirees are provided with the basic pension and solidarity pension payments, and that all movements are
uniformly distributed over the year.

In order to forecast the state pension spending, sex-specific probabilities of dying (ng,) from derived
abridged life tables need to be graduated into single year values (q,). For these purposes, parametric
modeling is widely used in demography since it provides results with the highest degree of smoothness.
Among the parametric methods, the most successful attempt to describe the mortality pattern through a
parametric model might be the one proposed by Heligman and Pollard [14]. We applied this method to
obtain probabilities of death within one year of males and females aged only 55 and higher since our
projection period is until 2025.

In addition, we need to interpolate the population structure of Kazakhstan by 5-year age groups at the
beginning of 2019 into single ages for each gender using the Beers six-term modified formula as it combines
interpolation with some smoothing of the given values [15].

For the sake of simplicity, we will neglect migration and treat mortality as the only factor that affects the
expected number of pension payments over the years. We will calculate the state pension spending in any
year by multiplying the estimated number of pension payments per year by the average amount of the
monthly pension benefit in the corresponding year. According to available official statistics, in 2019 the
average monthly amounts of the basic pension benefit and solidarity pension benefit were around 27,0
thousand KZT and 57,6 thousand KZT respectively (in local currency). We determine 2019 as the base year
and assume that the real average values of the monthly basic pension in subsequent years will remain
constant, while the real average values of the monthly solidarity pension will grow at an annual rate of 2%.

4. Results and discussion

Below there are comparisons of the fitted values of log mortality rates for 2001, 2005, 2009, 2013, 2017
and the forecasted values of log mortality rates for 2021 and 2025 for males and females in Kazakhstan
(Fig. 1- 2).

Males, Kazakhstan Females, Kazakhstan

Log mortality rates

—2001 —=—2005 ——2009 2013 2017 2021 ---202

Figure 1. Comparison of the fitted values of log Figure 2. Comparison of the fitted values of log
mortality rates for 2001, 2005, 2009, 2013, 2017 and the mortality rates for 2001, 2005, 2009, 2013, 2017 and the
forecasted values of log mortality rates for 2021 and forecasted values of log mortality rates for 2021 and
2025 for the respective age groups, males. 2025 for the respective age groups, females.
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From the Figures 1-2 we can observe a general trend towards a decrease in mortality rates over the years.
If we consider younger age groups, then the rate of the decline in mortality rates increases over time as the
age groups get older, reaching its peak at age groups 20-24 and 25-29. Further, there is a gradual decrease in
the rate of the decline in mortality rates with little deviation.

The overall decline in forecasted mortality rates could not but affect the forecasted values of life
expectancy in Kazakhstan. In particular, life expectancy at birth is expected to increase over the forecast
period of 2018-2025 from age 69,25 to age 71,68 for males, and for females from age 77,16 to age 78,96.

For the sake of clarity, comparisons of the actual values of life expectancy at birth for the period 1999-
2017 and the forecasted values of life expectancy at birth for the period 2018-2025 with associated 95%
confidence intervals are presented below (Fig. 3-4):

Males, Kazakhstan Females, Kazakhstan
400

8,15
188 7 77£5’i'9§'
262

= 76,91
2% 76,61 76,6775 78 = =

76,00

Life expectancy at birth
#
3

72,00

2010 2011 212 2015 201 2011 2012
Year Year

—Actual = = TForecast = = Lower limit = =Upper

Actual — —Foreeast — = Lower Limit — —Upper

Figure 3. Comparison of the actual values of life Figure 4. Comparison of the actual values of life
expectancy at birth for the period 1999-2017 and the expectancy at birth for the period 1999-2017 and the
forecasted values of life expectancy at birth for the forecasted values of life expectancy at birth for the
period 2018-2025 with associated 95% confidence period 2018-2025 with associated 95% confidence
intervals (males, Kazakhstan). intervals (females, Kazakhstan).

Improvements in mortality rates and life expectancy have been increasing the number of years that people
spend in retirement, which have a direct effect on the size of public pension spending in Kazakhstan. Below
there is a comparison of expected amounts of state pension recipients after allowing for mortality
improvements since 2019 with the corresponding amounts of state pension recipients when we do not allow
for mortality improvements (Tab. 1 — Comparison of expected amounts of state pension recipients after
allowing for mortality improvements since 2019 and the corresponding amounts of state pension recipients
when mortality improvements are not considered, for the period of 2019-2025).

Table 1. Comparison of expected amounts of state pension recipients after allowing for mortality improvements
since 2019 and the corresponding amounts of state pension recipients when mortality improvements are not considered,
for the period of 2019-2025.

Expected state pension recipients
without allowing for any
improvement in mortality in the
future
males females total males females total males | females total

Relative difference due to
the allowance for future
mortality improvements

after allowing for future mortality

Year .
improvements

2019 | 658694 | 1508243 | 2166937 | 658694 | 1508243 | 2166937 | 0,00% | 0,00% | 0,00%

2020 | 691282 | 1513430 | 2204711 | 690999 | 151299 | 2203995 | 0,04% | 0,03% | 0,03%

2021 | 726861 | 1517767 | 2244628 | 725678 | 1516034 | 2241712 | 0,16% | 0,11% | 0,13%

2022 | 764706 | 1521727 | 2286433 | 761946 | 1517845 | 2279791 | 0,36% | 0,26% | 0,29%

2023 | 804125 | 1524600 | 2328725 | 799050 | 1517735 | 2316785 | 0,64% | 0,45% | 0,52%

2024 | 844290 | 1526739 | 2371029 | 836107 | 1516082 | 2352189 | 098% | 0,70% | 0,80%

2025 | 884369 | 1527788 | 2412158 | 872240 | 1512541 | 2384781 | 139% | 101% | 1,15%

Throughout, we can see that the number of people at the normal retirement age and higher is projected to
increase regardless of whether or not we allow for future mortality improvements. The relative differences in
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the number of recipients due to the allowance for mortality improvements are higher for males. This is
because males as the higher mortality group have more scope for mortality improvements, and with
relatively lower mortality rates for females, further decreases in these rates will have smaller effect.

As the number of people at the normal retirement age and higher rises annually, so does the size of public
pension spending in Kazakhstan as shown below (Tab. 2 - Comparison of expected state pension spending
after allowing for mortality improvements since 2019 and the corresponding state pension spending when
mortality improvements are not considered, for the period of 2019-2025).

Table 2. Comparison of expected state pension spending after allowing for mortality improvements since 2019 and
the corresponding state pension spending when mortality improvements are not considered, for the period of 2019-
2025.

Expected state pension spending in KZT thousand after allowing for future mortality improvements,
Vear 2019 constant prices
Basic pension Solidarity pension Total state pension
males females total males females total males females total
2019 | 202710050 | 475954971 | 678665021 | 432613278 | 1015758421 | 1448371699 | 635323328 | 1491713392 | 2127036720
2020 | 212682806 | 477431495 | 690114302 | 462974550 | 1039287732 | 1502262282 | 675657356 | 1516719227 | 2192376584
2021 | 223625772 | 478925310 | 702551082 | 496531449 | 1063390305 | 1559921754 | 720157221 | 1542315615 | 2262472 836
2022 | 235362664 | 480117575 | 715480239 | 533043498 | 1087358324 | 1620401821 | 768406161 | 1567475899 | 2 335882060
2023 | 247708620 | 481141114 | 728849734 | 572224397 | 1111469937 | 1683694334 | 819933017 | 1592611051 | 2412544068
2024 | 260417349 | 481841038 | 742258387 | 613614107 | 1135348548 | 1748962655 | 874031456 | 1617189586 | 2491221042
2025 | 273221953 | 482277769 | 755499722 | 656660942 | 1159105156 | 1815766098 | 929882895 | 1641382925 | 2571265819
(cont'd)
Expected state pension spending in KZT thousand without allowing for future mortality improvements,
2019 constant prices
Year Basic pension Solidarity pension Total state pension
males females total males females total males females total
2019 | 202710050 | 475954971 | 678665021 | 432613278 | 1015758421 | 1448371699 | 635323328 | 1491713392 | 2127036 720
2020 | 212594829 | 477292413 | 689887242 | 462783037 | 1038984975 | 1501768012 | 675377866 | 1516277388 | 2191655 254
2021 | 223257478 | 478369570 | 701627048 | 495713701 | 1062156358 | 1557870059 | 718971179 | 1540525929 | 2259497 108
2022 | 234502445 | 478872583 | 713375028 | 531095296 | 1084538696 | 1615633992 | 765597742 | 1563411278 | 2329009 020
2023 | 246125132 | 478940510 | 725065642 | 568566428 | 1106386387 | 1674952816 | 814691560 | 1585326898 | 2400018 458
2024 | 257860724 | 478423682 | 736284406 | 607590004 | 1127296326 | 1734886330 | 865450728 | 1605720008 | 2471170736
2025 | 269426661 | 477390622 | 746817282 | 647539347 | 1147359399 | 1794898746 | 916966008 | 1624750021 | 2541716028
(cont'd)
Relative difference in pension Share of expected state pension spending in GDP
spending due to m;)rtallty after allowing for future mortality | without allowing for any improvement in
Year improvements improvements mortality in the future
Total state pension Total state pension Total state pension
males females total males females total males females total
2019 0,00% 0,00% 0,00% 0,93% 2,17% 3,10% 0,93% 2,17% 3,10%
2020 0,04% 0,03% 0,03% 1,05% 2,37T% 3,42% 1,05% 2,37% 3,42%
2021 0,16% 0,12% 0,13% 0,97% 2,08% 3,05% 0,97% 2,08% 3,04%
2022 0,37% 0,26% 0,30% 0,99% 2,02% 3,01% 0,99% 2,01% 3,00%
2023 0,64% 0,46% 0,52% 1,01% 1,96% 2,97% 1,00% 1,95% 2,95%
2024 0,99% 0,71% 0,81% 1,02% 1,90% 2,92% 1,01% 1,88% 2,90%
2025 1,41% 1,02% 1,16%

It can be seen that, with the passage of time, the relative differences in total state pension spending

increase and reach 1,16% in 2025, reflecting the gradually increasing effect of mortality improvements on
extra expenditures of the government on pensions as time passes. Again, these relative differences are higher
for males than for females due to the aforementioned reason. It can also be seen from the Table 2 that, even
though the absolute values of total state pension spending increase steadily over time, we can observe that
the state pension spending’s share of GDP (latest GDP official forecasts are available up to 2024) is
projected to decline from 2021 to 2024 regardless of whether or not we allow for future mortality
improvements. So that the GDP growth is expected to outperform the growth in the state pension spending
during that period. However, forecasts show that extra expenditures of the government on pensions, resulting
from future mortality improvements under consideration, will increase gradually as a share of GDP over time
and reach 0,02% in 2024.
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5. Conclusion. This paper uses the mortality projection methods of Knykova A. and Sapin A. [1], based
on the original Lee-Carter model [2], in order to investigate sex-specific mortality rates for Kazakhstan for
the time period from 2018 to 2025 and assess their impact on the state pension spending in Kazakhstan.

Based on the forecasts, it can be concluded that there is a general trend towards a further decrease in
forecasted mortality rates over time for males and females. This overall decline in forecasted mortality rates
could not but affect the forecasted values of life expectancy in Kazakhstan. Thus, in particular, life
expectancy at birth for the forecast period between 2018 and 2025 is expected to increase from age 69,25 to
age 71,68 for males, from age 77,16 to age 78,96 for females.

Improvements in mortality rates and life expectancy have been increasing the number of years that people
spend in retirement, which have a direct effect on the size of public pension spending in Kazakhstan. The
overall state pension spending is expected to increase from 2019 to 2025, reflecting the gradually increasing
effect of mortality improvements on extra expenditures of the government on pensions. This effect is higher
for males than females because males with relatively higher mortality rates have more scope for mortality
improvements. Although the absolute values of the overall state pension spending increase steadily over
time, the state pension spending’s share of GDP (latest GDP official forecasts are available up to 2024) is
projected to decline from 2021 to 2024. However, forecasts show that extra expenditures of the government
on pensions, resulting from future mortality improvements, will increase gradually as a share of GDP over
time and reach 0,02% in 2024.
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Ob OIHOM CIIOCOBE PEHIEHUA 3AJAYH C IMHITBUCTUYECKUMHU U
MHOT'OKPUTEPHUAJIbHBIMU APTYMEHTAMM O KAYECTBE 3AKOHOITPOEKTOB

AnHomayus

CraThsl TOCBSIIICHA AHAJIMTHYCCKOMY DPEUICHHIO 3aJa4dl KayeCTBAa 3aKOHOMPOCKTOB, KOT/Ia HMCXOJHBIC OIICHKU
3aJlaHbl CIIOBECHO M Ha OCHOBE Pa3HBIX KPUTEPHEB. PaccMaTpHBarOTCsS M3BECTHBIC UICH U MHTEIICKTYa bHBIC CHCTEMBI
B chepe ropucnpyneHimu. Ocoboc BHUMAHHE aKICHTHPYCTCS HA NPHUMEHCHUHM HCUCTKOW JIOTMKH, KOHICIIMU c¢
Pa3BUTHSI U MHTETPALUU C PA3THYHBIMU METOMaMH. [Ipy TUHAMUYECKH PAa3BHBAIONIMXCS OOIICCTBEHHBIX OTHOIICHHUSIX
nepes 3aKOHOAATENSIMA BCE OCTPEE BCTAIOT HPOOJIEMbI, B TOW WM HHOW Mepe KOPPEIUTUPOBAHHBIE C Ka4eCTBOM
3aKOHOMPOEKTOB. B mpu3HaroIeil He3pI0JIeMOCTh 3aKOHA U IPABOBBIX HOPM CTpaHe 3(()EeKTUBHOCTh 3aKOHOB SIBJISETCS
Ba)KHOU 3ajaveil 3akoHomatens. OLeHKa KayecTBa 3aKOHOJATENILHOIO aKTa Ha CTaJuil MOATOTOBKH 3aKOHOMPOCKTOB
TpeOYIOT MpUBJICYCHUE KaK COLHUATBbHBIX, TAK M METOAOB (OPMAU30BAaHHOTO peuieHus. [loaToMy wHCCleayeMblit
MPOILIECC PACCMATPHBACTCS B MOJIE 0XBAaTa MHOTOKPUTEPHAIBHON TEOPHU PELICHUS, TJe TPeOyeTcss NPOCHHTE3UPOBATh
AITOPUTM TIOCTPOCHUS psifa dPPEKTHUBHOCTU aJbTEPHATHUB. B COBPEMEHHBIX TEOPHUSIX METOIOB MPHUHSATHUS PEIICHHA,
BapHAIMOHHOTO MCYHCIICHHUS, ONITUMH3AIIMKA MOTYT OBITh MCIIOB30BaHbl PA3HOOOPA3HBIC CIIOCOOBI pellcHHs 3anaun. B
paboTe W3II0KEHBI HEKOTOPhIC BO3MOXHBIC BapuallMM 3aJaHUs HCXOAHBIX JaHHBIX. OTHETbHO PacCMOTPCH
MIPUBOASIIMIA K ONTHOOYHBIM OTBETaM airoputM. [IprBeIcHBI aTbTEPHATUBHBIN BApUAHT U MPUMEP PEaTU3aI[HH.

KiroueBble cjIoBa: KauecTBO 3aKOHA, KPUTCPUH OIICHOK, HEUETKas JIOTHKA, PAaH)KUPOBAHHUE.
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1

Makasia OacTankpl Oarajgayiap aybi3lia JXKOHE op TYpPJi KpHUTEpUiliep HerisiHae OepiiieTiH 3aH K00aTapbIHBIH
camaiblk MOCEJIeCiH aHaIMTHKAJbIK IIenryre apHanraH. KyKbIKTaHy callachlHAArbl Oenrin — uuesuiap MeH
MHTEJICKTYaJIIbIK XKYileJaep KapacThlpbuiaibl. AMKbIH eMec JIOTHMKaHbl KOJJIaHyFa, OHbl AaMBITY TY)KbIpbIM/IaMachlHA
JKOHE OpPTYPJi OJicTepMEeH KipiKTipyre adpbhIKIIa KeHinm OemiHemi. KapKpIHABI NaMBIl Keile JKaTKaH OICYMETTIK
KAaTBIHACTAp JKaFHalblHAa 3aH [IBIFapyIIbuIap Oenrimi Oip mamajga 3aH JKoOalapbl carachkiMEH OaifyIaHBICTHI
mpobiemanapra KeOipeK Kesiremi. 3aHHBIH JKOHE KYKBIKTHIK HOpMAallapIbIH MBI3FBIMACTHIFBIH MOWBIHIAWTHIH €JIJIe
3aHIApAbIH THIMIUIC 3aH IOBFapy YVINIH MaHBI3ABI MiHAET OoibIm TalOpuiamel. 3aH KoOalapelH NaiibIHAAY
Ke3CHIepiH/Ie 3aHHaMAIIBIK aKTiHIH calachblH Oaraiay MIelIiM KaObUIIayFa 9JIeyMETTIK, COHIal-aK (popManbasl memniMm
KaObuIay ojicTepiH KaxeT ereni. OcblFaH opaif, 3epTTeNeTiH MpoLecc albTepHATHBTI THIMAUIKTED KaTapblH KYpy
NTOPUTMIH CHHTE3JIey KakeT OOJIFaHIa, KOIKPUTEPHNI IIelIiM TEOPUICHIHBIH asChlHAa KapacThIPbLIabl.
Bapuanusuiblk  ecenTeyniH, ONTHMHU3alMsIaylblH (OHTAWIAHIBIPY/ABIH) JKOHE LIeNIM KaObUIJayAblH 3amMaHayu
TEOPHUSUIAPbIHIA MOCEJICHI MICHIYIIH OPTYPJi 9miCTepiH KojmaHyra Oomamel. JKymbicTa Kipic AepeKTepiHiH Keibip
MYMKIiH HycKamapsl kepcetinreH. Kare xayanrapra okeneTiH alroputM 0ejek KapacTelpsuiagsl. CoHnaii-ak, 6amama
HYCKa MEH OHBI iCK€ aCBIPYABIH MBICAJBI KeJITIPiJIreH.

Tyiiin ce3aep: 3aH canacel, 6arajay KpUTEpHUiJIepi, aKbIH €MeC JIOTHKA, PaHITey.

Abstract
ON ONE WAY TO SOLVE A PROBLEM WITH LINGUISTIC AND MULTI-CRITERIA ARGUMENTS
ABOUT THE QUALITY OF BILLS
Uzdenbayev Zh. %, Ayaganova A. ?, Yelepbergenova A. *, Mursakimova G. !
1Zhetysu state University named after 1. Zhansugurov, Taldykorgan, Kazakhstan
2U.A. Dzholdashekov Academy of Economics and law, Taldykorgan, Kazakhstan

The article is devoted to the analytical solution of the problem of quality of draft laws, when the initial estimates are
given verbally and based on different criteria. We consider well-known ideas and intellectual systems in the field of
jurisprudence. Special attention is paid to the application of fuzzy logic, the concept of its development and integration
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with various methods. With dynamically developing public relations, legislators are increasingly faced with problems
that are more or less correlated with the quality of bills. In a country that recognizes the inviolability of the law and
legal norms, the effectiveness of laws is an important task for the legislator. Evaluating the quality of a legislative act at
the stages of drafting bills requires the involvement of both social and formalized decision methods. Therefore, the
process under study is considered in the scope of multi-criteria solution theory, where it is necessary to synthesize an
algorithm for constructing a number of effective alternatives. In modern theories of decision-making methods, calculus
of variations, and optimization, various methods of solving the problem can be used. This paper describes some
possible variations of the source data setting. The algorithm that leads to erroneous responses is considered separately.
An alternative version and an example of implementation are given.

Keywords: law quality, evaluation criteria, fuzzy logic, ranking.

Beenenue

[IpoGiiema xayecTBa 3aKOHOB IIpaBa HE SBISIETCS HOBOM M CTAHOBHTCS €Il aKTyaldbHEe, OCKONBKY BCE
IUpe OXBAaThIBACT HAI[MOHAJBHBIC, MEXIYHApOIHBIE M pErHOHANbHBIE HHTepechl [1]. 3a mocnemHue
NATHIECAT JIET MCKYCCTBEHHBIH MHTEIUICKT JOCTUI 3HAYUTENBHBIX YCIEXOB, OJIHAKO IOJHOCTHIO
ABTOMAaTHU3WPOBATh MPHUHATHE IOPUINYECKUX PEIIeHWH He ymaeTcs. B ocHOBE MHOTHX MpOOIEeM JEKUT
HECOOTBETCTBUE MEXKAY MAHUITYJIUPOBAHUEM IUCKPETHBIMH CHMBOJIAMH WU HENPEPHIBHBIM XapaKTEPOM
€CTECCTBEHHOTO S3bIKa [2].

B Hayke HET €IMHOTO OMpe/eiCHHs TOHATHS KavyecTBa 3aKOHA W KPHTEPHEB Takoro kavecta [3].
Bocnpustre 3aKOHOTIPOEKTOB HAMPSIMYIO 3aBHCHT OT COIMAIbHBIX, OOIIECTBEHHBIX, MPOU3BOJCTBEHHBIX H
MPOYMX OTHOIIEHHH B cpele CYOBEKTOB, AJIsi KOTOPBIX pa3padaTbiBaeTcs TOT MM HHOM TPOEKT.
KonuuecTBeHHBIC TTOKAa3aTEIU TAKOTO BOCIPHUATHS TEXHHUUECKUMHU CPEICTBAMHU He M3MepsroTcs. OObIUHbIC
METOJIBI aHaIHM3a CHUCTEM WM MojenupoBanus Ha OBM, c To4HO# 00pabOTKOW YHCIIEHHBIX NaHHBIX, HE
CIOCOOHBI OXBAaTUTh CIIOKHOCTH MPOIIECCOB YEIIOBEYECKOTO MEIIIICHHUS ¥ MPUHATHS pemeHuil. Y ogauM u3
WHCTPYMEHTOB (hOpMaIM3allMd TAKOBBIX IIPOIIECCOB CTAJ0 MPUMEHEHUE TEOPUUM HEYCTKHX MHOXECTB,
HCIIONB3YIOIINX JIMHIBUCTHYECKHE TepeMeHHbie [4]. OCHOBHOE pasauyve MEXIy BOCIPHUITHEM U
HU3MEPEHHUsI 3aKII0YaeTCs B TOM, YTO B LIEJIOM M3MEPEHUs SBIIAIOTCS YETKUMH, TOTJa KaK BOCHPUATHE —
HedeTkoe. B dyHIaMeHTambHOM CMBICIIE 3TO MPUYMHA, IO KOTOPOW HY)KHO UMETH JIEJIO C BOCHIPHUSTHEM,
HEO0OXOJUMO HCIIOJIB30BaTh JIOTUYECKYI0 CHUCTEMY, KOTOpas SIBJISCTCA HEUCTKOW, a He ueTKou. Jlromu
KCIONB3YIOT CJI0Ba JUIsl omucaHus BocmpusTuil. Koraa BocnpusiThe ONMMCHIBAE€TCS CIIOBAMU, MaHUITYJISLUS
BOCITPUSITUEM CBOJUTCS K BBIYUCIICHHUIO CIIOBaMH [5].

MeTopl YETKOM JIOTMKH HaxXOAAT NMPUMEHEHHE B Pa3JIMYHBIX MHTE/UIEKTYyaJbHBIX CHUCTEMax B cdepe
npaBa. Xupora (Hirota) u apyrumm paspaboraHa HedeTKash CHCTEMa OPHUAWYECKUX 3aKIFOUYCHHH C
WCTIONIb30BAaHMEM, TaK HA3bIBaeMOM, «0a3bl OCHOBAHHOTO pacCyXAeHus». CucreMa OpHUEHTHpPOBaHA [UIS
cynebuerx gen mo koutpakty. Xommarg (Hollatz) paspaboranm Helipo-HEUeTKHE MMOAXOM s TOWCKA
CTPYKTYpPbl B TMPELEACHTHBIX PELICHUSAX, i1 BBISIBICHHUS IPABOBBIX MPELUEACHTOB B IOPUIUYECKUX
pemienusx [6].

JlaHHOE HampaBlieHHE MOJy4aeT Bce OOJjblliee pa3BUTHE M CTAHOBUTCS 00Jee WHTETPUPOBAHHBIM.
Hanpumep, umes «Moaenu HEUETKOM 3aKOHHOCTH» OXBAaThIBA€T TPHU TEOPETHUECKHE OCHOBBL: TEOpHs
KOMILUIEMEHTapHBIX Hap, TEOPUSI HEUETKUX MHOMKECTB U KOHIEMIUS AOMYCTUMBIX pacCyXaeHuu [7].

Uccnenyemasi TeMa MOXKET OBITH pacCCMOTpEHA KakK 3ajiada HEUYETKOTO0 MHOTOKPUTEPHAILHOTO MPHHSTHS
pemenuii [8]. CyTh pacmpocTpaHEHHOTO IMOAXOAa IS PEIICHUS MHOTOKPHTEPUATBHBIX 3a/1ad MPUHSATHS
PEUIeHNH COCTOUT B TOM, YTOOBI OMPEAETUTh PEUTHHT CpeHEH B3BEIIEHHOW IS KaKJOW allbTEPHATUBEIL, a
3aTeM BHIOPATh JIyYIUi BApUAHT, OCHOBBIBASICh HA ITUX PEHTHHTaX.

®opMyJIHPOBKA 321241
Ilycts:
AZ{AS ,S=1, n}- MHOKECTBO aJbTCPHATUB HCCIENYEMOI0 3aKOHAJATCIbHOI'0 MPOEKTa IO OIPEAEIEHHOMY

BOIpoCy (Haan/IMep, clavua B apeHAy 3€MCJIbHBIX yl“O,HPII:I HWHOCTPaHHBIM I/IHBCCTopaM).
B 3aBucHMOCTH CITOKHOCTH I/ICCHC)IyeMBIﬁ IIPOCKT MOXKET OBITh JCKOMIIO3UPOBAH, U €T0 COCTAaBHBIC YaCTHU B CBOIO
oyepeib MOryT OBITH PAaCCMOTPEHBI OTACIBHO, COXpaHsd HEJIOCTHOCTb 06IIICFO 00BeKTa.

{Cri ,1=1, p}- uacTHble KpuTEpUM KaueCTBa, XapAKTEPHU3YIONIIE ATbTEPHATHBY As.
Hamnpumep:

1) cooTBeTCcTBHE HOPMaM 3aKOHOJATEILHON TEXHUKHY;

2) NPHOPHUTETHOCTH 3aTpaT Ha peau3aluio;
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3) NoABEP)KEHHOCTH KOPPYIILIUH;

4) cTerneHb COOTBETCTBUS CIOKUBIIMMCS OOIIECTBEHHBIM OTHOIICHHUSIM;

5) BocmpusATHE pa3IMYHBIMH COIMAIBLHBIMU TPYIIIAMHU H T.1.

[IycTh oueHKH MO KpUTEpUsSM KayecTBa 3alaHbl B PasHOPOJHOM BHJE - JIMHTBUCTHYECKH W B YHCIIAX.
Hanpumep, JTMHIBUCTHYECKU: HEYIOBICTBOPUTENBHO, IMOYTH YIOBICTBOPUTEIHHO, YIOBICTBOPHUTEIHFHO, BEChMa
YAOBJIETBOPUTEIIBHO, XOPOIIIO, BECbMa XOPOIIO, OYE€Hb XOPOMIO, MOYTH OTIWUYHO, OTIIMIHO, HpeBOCXOZ[HO; YHUCJICHHO:
MIPHUOBLIB, PACXO/bI, BO3MOXHEIH yIepo.

Tpebyercs onpeaenuts 3peKTUBHBIC aTbTEPHATHBEI.

OnHuM U3 coCcO0OB OICHKH KauecTBa 3aKOHOMPOEKTOB MOKET OBITh HCIONIB30BaHHE METOa HEYETKOTO
MHOTOKPUTEPUATBHOTO TPHHATHA pEIICHHH C HOpPMalW3alMedl HCXOHBIX MaHHBIX U IIOTAPHBIM
pamxupoBanueM anbrepHatus [9,10].

CormnacHo JaHHOMY METO/Y BBOJSITCSI:

PCri (A A ) =[(A, A );nCri (A, A )]- oTHOWEHHE MPHOPUTETOB MO i-My YACTHOMY KPUTEPUIO
KayecTBa,

i=1p ‘v’{k =1n;l =1,n;k ;tl}, rne (A, A/) — MHOKECTBO TOMAPHO YIOPSANOYEHHBIX Map
aJIbTEPHATHB;

nCri (A, A ) — byHKIMS MPUHAUIEKHOCTH OTHONIEHHUS IPHOPHTETOB.

Yy CR(Ak)— (GYHKUMS TPUHAIUICKHOCTH MHOXKECTBA JIOMUHHPYEMBIX CHCTEM, XapaKTEepHU3yHoIlas

CTelleHb HEJOMWHHPOBAHHMS HU OJHOW JPYrod anbTEpPHATHBHI HaJl AIbTEPHATUBOW Ax MO BEKTOPHOMY
KPUTEPUIO KauecTBa, M HMIIETCS MHOXECTBO I(P(EKTHBHBIX YIOPSIOUCHHBIX anbTepHATUB AP — A, mis
aneMenToB Kotoporo AZ e AP ciipaseniuso (1):

P{CR(AS)= max WSCR(A,). 1)
AS cA

Onpenensiercs otnomenue npuoputetoB PCE (A, A ) 10 i-My 4aCTHOMY KPUTEPHIO KAa4€CTBA JUIsl NIAPbI

anpTepHaTuB (Ax, Ai) B BUIE QYHKIIUM TPUHAIISKHOCTH (2):

Cri(Ak)—Cri(Al) ) . .
nCh (A Ay) = A Af Cri(A) >Cri(A)

0,if Cr,(Ak) SCI’i(AI )

)

rae Cri(Ac) u Cri(A)) — 3Ha4eHust i-ro KpUTEpHs KadecTBa IS alnbTepHaTHB Ak U Al

Ai — IMaTa30H OLEHOK 110 I-My KPUTEPHIO KA4eCTBa.

Jlnamna3oH OlleHOK B MPUBEICHHOM Bhbiie mpumMepe A=10.

@OyHKIUS PUHAUIC)KHOCTH OTHOIICHHS HEJIOMHHHUPOBAHHS albTEPHATHBBI A| Hall albTepHATHBOU Ak
onpenenutcs B Buge (3):

MdChi(AGA ) =1-nCri (A, A ). 3)

PaccuuThIBaeTcst MaTpuiia mpuOpUTETOB 110 (hopmyiie (4):

-1

p p
Qui =| Z 7gCrilA)Gi | X mqCri(A )9
i=1 i=1 (@)

_n-1
Qk| =Qik
W3 a0l MaTpuIB! onpeAenseTcs MaTpULA PaHKUPOBaHH, COCTOSIIIAS U3 CIEAYIOUINX IoKa3aTenei:

MI - KOJIMYECTBO DJIEMEHTOB B |-M cT01011e, 3HaUEHMS KOTOPHIX OoJbIle equHUIE. OHO MMOKAa3bIBaET,
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CKOJIBKO BapHaHTOB M3 PacCMaTPHBAEMOr0 MHOKECTBA MIPEBLIMIAET |-if;
NI - KOJMYECTBO 3JEMEHTOB B |-M cTONOIE, 3HAUCHHS KOTOPBIX OOJIbIIIE HYJISI U HE OOJbIIE CIHHHUIIBL.
OHO MOKa3bIBAET, B CKOJBKUX BapHAHTaX JOMHHUPYET |-s1 anbrepHATHBA;

®klmax - MakCHMaJIbHOE 3HaueHue deMenTa B |-m CTOJ'I6IIG. Ono OrpeacIsI€T MaKCUMAJIbHYIO CTCIICHb

nomuuupoBanus k-if cuctems! Hag I-it, k =1,n; I=1n; k=I.

Jlaiee UCTIONIB3YIOT «PEHIAOIIKe PaBUila MHOTOKPUTEPHAIBLHOTO mpeanoureHus» [9,10].

B xonme aHanmm3a BBISIBUIOCH, YTO JAaHHBIA METOJ| SBJISCTCS JIOTMYECKU H30BITOYHBIM M TOJIBKO IS
OTIPEICNICHHBIX COYETAHUN HCCIIEYEMbIX TapaMeTPOB JIAeT KOPPEKTHBIC PEIICHHS.

OnuH u3 cioco0o0B pelIeHns pacCMaTPUBAEMON 3a/1a4H CIIETYFOIINH.

1. TIpoBoauTCs ¢ MPUBIICYCHUEM IKCIIEPTA OIICHKA aJIbTCPHATHB.

2. Tlpou3BoauTCsl 3aMeHA JIMHTBUCTUYECKUX 3HAUCHHWH OIICHOK HAa 4YHCJIOBBIC 3HAa4YeHUs. UUCIIOBBIC
SKBHMBaJICHTHI OIIeHOK: 10 — IpeBOCX0AHO, 9 — OUeHb XOPOIIOo, 8§ — XOpoILI0, 7 — CPABHUTEIBLHO HEIIOX0, 6 —
YIOBJICTBOPUTENIBHO, 5 — IMOYTH YAOBICTBOPHUTEIBHO, 4 — ciabo, 3 — o4eHb ciabo, 2 — OTBpPATUTENLHO, |1 —
MPaKTUYECKH HUKAKOM.

3. UucrieHHbIE OLEHKH 110 KPHTEPUSM OTPHIATEIbHBIX, 3aTPaTHBIX (DAKTOPOB (pacxombl, ymepo)
peoOpa3oBBIBAIOTCS CIEAYIOIINM 00pa3oM.

ITycts

{Crjs,s =1,n}- uncnennrre onenxn amsrepuarus {Ag,$ =1}, o mexoropomy j - my xpurepuio
OTPHIIATENBHEIX, 3aTPATHBIX (PAKTOPOB;

Cr jmax = max{Cr js:S= 1, n}- makcumansHoe 3HaueHne cpeau orenok {Cr jorS = 1,n}.

[IpeoOpazoBaHHbIE 3HAYEHHUS YACICHHBIX OIIEHOK Cr jp paccunThBatoTCs 1o hopmyite (5):

Cr; —
S
crP=1-—8_ s=1n, )
jmax
4, Bce OKCIICPTHBIC OILICHKU- YU CJIOBBIC 3KBUBAJICHTHI JIMHTBUCTHUYCCKUX 3HaquHﬁ,

Hernpeobpasosannsie Cr jp u npeobpasosannbie Cr jp cBoasTcs B Tabmuie. Korjaa KommuecTBO 3KCIepTOB

OosIbIlIe OJTHOTO, IPHHUMACTCS CPEHEE 3HAaUCHHUE OIIEHOK I10 KaXK/101 aJlbTepHATUBE.
5. Haxopsarcst cymmsl Es o hopmyne (6):

P _
Es= 2 Cryg,s=1n. (6)
p=1
6. BreicTpamBaetcst psn mo yOsiBaHWIO 3HaueHWN Es. DTOT psig ompenenser creneHb 3PQPEKTUBHOCTH
aNBTEPHATHB IO Mepe YObIBaHMUSI.
3agada permieHa.

BriBoabl

[pennoxen crmocod perieHus 3a1a4d OICHUBAHUS Ka4yeCTBa 3aKOHOIPOEKTOB, KOTa UCXOIHbBIC OICHKU
KauecTBa 3a/laHbl B CIIOBECHOM BHJIC, KPUTEPHEB KadecTBa MHOXKeCTBO. CIOCOO MPUMEHUM M JUIS TeX
CIIy4aeB, KOTJa OICHKH IO Pa3HBIM KPHUTEPHUSM 3aJaHbl CMEIIAHHO: B CJIIOBECHON W YMCIIOBOM (hopMax.
AJNTOPUTM JIETKO peaan3yeM, MOXKET IPUMEHSITHCS ISl aHAIOTUIHBIX 33/1a4 U B IPYTUX cepax.
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A.B. Ymecos
Axmiobunckuil pecuoHAIbHbIL 20cyoapcmeentbili yHueepcumem um. K. XKybanosa, 2. Akmobe, Kazaxcman

OB OIITUMAJIbHOM BOCCTAHOBJIEHUM ®YHKIIMA U3 KJIACCA KOPOBOBA
B PAMKAX K(B)II - IOCTAHOBKH

AnHomayus

HpI/I OINTUMAJIBHOM BOCCTAHOBJICHUH OIICpaTopa T, 0T06pa>1<a}0mer0 q)yHKHI/IOHaIII)HHﬁ KJ1acc F B

HOPMHPOBAHHOE IPOCTPAHCTBO Y , BBIYUC/IUTCIABHBIME AarperaTaMi, IOCTPOCHHBIMH II0 HETOYHOH YHCIIOBOIL
[(N) .

uHpOpPMALUH , mocnenoBarenpHO pematores 3anaun K(B)IT — 1, K(B)IT -2 u K(B)IT —3. B ganHoit paboTte, koraa

B KadecTBE oOIleparopa T paccMaTpuBaeTCd SAWHWYHBIA OIepaTtop, B KadecTBe Kiacca F- MHOTOMEPHBIN

. r
onHomnepuoandeckuit kmacc KopobGosa ES’ B KauyecTBE IPOCTPAHCTBA Y - HOPMHPOBAaHHOE TPOCTPAHCTBO

HETPEpBIBHBIX Ha S —MEpHOM €IMHMYHOM KyOe (yHKIMH, B KadecTBe YHCIOBOH HH(OpMALUH |( )—
TpuroHomerpuueckue koddduimentsr dypbe BoccraHaBimBaeMoi GpyHkuun, peuens 3agaun K(B)IT — 2 u K(B)IT -3.
Wmenno, B 3amaue K(B)II — 2 Haiinena mnpenenbHasi MOTPEHIHOCTh ONTHMAIBHOIO BBIYMCIHMTENBHOTO arperara

i(N) — . . .
(| (N) , gDN u3 panee peureHHoit 3agaun K(B)II — 1, a B 3amaue K(B)IT — 3 nokazaHo, uTo 11000 BHIYMCIUTEIBHBIH
arperaT N0 TPUTOHOMETpUYecKUM Kod(pduimentam Dypbe He HMeEeT Jydlled NPeAeNbHOH HOTPeIIHOCTH, YeM

y |'(N —
BBIYHCIIMTEIIBHBII arperat ,(DN .

KaioueBble cj10Ba: KOMIBIOTEPHBIH (BBIYMCIMTENIbHBIN) IONEPEYHHK, BBIYUCIUTENBHBIN arperar, 4UCIOBas
napopmanus, knacc Kopobosa, rpuronomerpudeckue ko3¢ dpunnentsr Dypoe.

Axoamna
0. b. Omecos
K. J)Kybanos amuvinoazer Akmebe exipnix memaexemmik yHusepcumemi, Axkmebe ., Kazaxkcman
KOPOBOBA KJIACHI ®YHKIUSIJIAPBIH K(E)JI - KOMBLIbIMBI
ASICBIHIA OIITUMAJIABI KAJIBITITACTBIPY TYPAJIBI

N . N
O YHKIHOHAIABIK F xnacemn HOpMAaJIaHFaH Y «kewnicririne Geitneneitin T OIIEpaTOPBIH J1AJI EMEC |( )CaHJj[I)IK
MaiMeTi OOHMBIHINIA KYPBUIFaH €CENTey arperaTTapbIMeH Kaubimracteipyna Oipinen keitin 6ipi K(E)A — 1, K(E)[ -2

xone K(E)[ —3 ecenrepi mbrapeiiansl. by skymbicTa T omepaTopsl peTinje Oipiik onepatop, F kmace perinme

Kopo0OoBTeIH Kenemmemai GiprnepHoATHI Esr knacel, Y KeHicTiri peTinge S — emmemai Gipiik mapmibiia y3imiceis
o (N) L

GYHKIMSAIAPABIH HOPMaJlaHFaH KeHICTIrl, CaHJIBIK MOJIIMETI pEeTiHJe KaJbINTaCThIPbUIATIH (YHKIHSIHBIH

TpUroHOMeTpusUIbIK Pypbe Kodhuumentrepi Kapactoipsiibin, K(E)J —2 xone K(E)[ —3 ecentepi memrinai. Jdon

—_ N _

|( ),q)N ecenrey

arperaTelHBIH IIeKTik KaTeniri tadeuimel, an K(E)[ —3 ecebinge TpuroHomerpusmelk Dypre Koz dummentrepi

i (N)

aiirkanna, K(E)[ -2 ecebinne Oypoin mbiFapsuiran K(E)J — 1 ecebinzmeri ontuManibi (

OOMBIHINIA KYPBUIFaH Ke3 KEJITEH eCeNTey arperaThlHbIH MIeKTIK KaTeliri ( ,gﬁN ) €CeNnTey arperaTblHbIH MIeKTIK

KaTeJIIHEH KaKChl O0JIMAaNTHIHbI JOJIENIEH .
Tyiiin ce3mep: Kommblotepnik (ecenrteyinr) auaMeTp, €cCenTey arperatbl, CaHIbIK ManimeT, KopoOoB kiackl,
TpUrOHOMETpUsUIBIK Dypbe kKoddduieHTrepi .
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Abstract
ON OPTIMAL RECOVERY OF FUNCTIONS FROM THE KOROBOV CLASS
IN THE FRAMEWORK OF C(N)D — STATEMENT
Utessov A.B.
Aktobe Regional State University named after K. Zhubanov, Aktobe, Kazakhstan

With optimal recovery of an operator T mapping a functional class F into a normed space Y by computing units

constructed from inaccurate numerical information |(N),the problems C(N)D - 1, C(N)D -2 and C(N)D -3 are
successively solved. In this work, when we consider the unit operator as the operator T , the multidimensional one-
periodic Korobov class as the class F , the normalized space of functions continuous on the unit cube as the space Y ,

the trigonometric Fourier coefficients of the function being restored as numerical information |(N), problems C(N)D
— 2 and C(N)D -3 are solved. Namely, in the problem C(N)D — 2 the marginal error of the optimal computing unit

([ (N) ’ aN j from the previously solved problem C(N)D - 1 was found, and in the problem C(N)D - 3 it was proved,

that any computing unit with respect to trigonometric Fourier coefficients has a better marginal error, than a computing

unit (l_(N),@N )

Keywords: Computational (numerical) diameter, computing unit, numerical information, Korobov class,
trigonometric Fourier coefficients.

§1. IlocTaHoBKA 3a7a4n
B manHO#l pabore m3ydaeTcs 3amada BOCCTAHOBJIICHHS B PaBHOMEPHON MeTpHKe (YHKIHHA W3 KIACCOB

Kopo6oBa Esr MO0 HETOYHBIM 3HAYCHHSM HMX TPUTOHOMETpUYecKuX Kodh¢unuentoB dypre B paMkax

MMOCTAaHOBKM TI0Jl Ha3BaHWeM «KOMMBIOTEpHBINA (BBIYUCIUTENBHBIN) momnepedHuKk» (kopotko: K(B)II).
[Monnyro unpopmaruio o K(B)I1 — mocraHoBKe 3a/jauy BOCCTAHOBJICHHSI ONIEPaTopa 1Mo HETOYHOW YUCIIOBON
uH(popMauK MOXKHO TIOJTYy4HTh B [1].

B K(B)II- ucciremoBaHUH UCXOTHBIM SIBIIICTCS BETHIMHA

5y, (eniDyiTi F)y = 1 5N(3N,(l( ),goN),T,FjY,
(™ 91Dy
rae 5N(5N;(|(N),¢N);T;F)Y =

_ sup TT()_wN@ﬁkf)+7&kN,mjﬂka)+7ﬂUgN}jL.
feF 7(Nl) <1.., 7(NN) <1

3IleCL & — HCOTpHUHATCIIbHAA NTOCICAO0BATCIBHOCTD, F - KjJ1acC q)YHKHHﬁ, 3aJaHHbIX Ha Q F , a Y -

N
HOPMHPOBaHHOE TPOCTPAHCTBO (PYHKIWHA, 33JaHHBIX Ha Qy. Jlanee, uepes | 0603HaueH omeparop,

neiticteyrommit msF B Y, DN €CTb MHOMKECTBO BBIYMCIIMTENBHBIX arperaToB (| (N) PN ), rae
| (N) :(Il(\})""’ll(\lN)J Habop (QyHKIIMOHATOB ||(\]|') F—C_C,..., ||(\|N) 'F=>C, a @y ects dynxums

PN (Zl""’ ZN ; y) .C N XQY —C, KOTOpasi IpU BCIKOM (DUKCHPOBAaHHOM (Zl""’ ZN ) ECN KaK
(GyHKIMSA OT NEpEMEHHOH Y IPUHAATIEKUT IPOCTPAHCTBY Y.

3ajaua BoccTaHoBIeHus oneparopa | . F > Y no  merounoit umcnosoit  mH(popMaruu |(N),

oopmiteHHass 1oa Ha3zBaHUeM «KOMIBIOTEPHBINH (BBIYUCIUTENBHBIN) TMONEPEYHUK», 3aKIIOYAeTCS B
MOCIIE0BATEIEHOM pereHun Tpex 3ai1ad - K(B)IT — 1, K(B)IT -2 u K(B)IT - 3.
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K(B)IT — 1 npu pasiuuHbIX KOHKpETH3alUsaX omepatopa |, mpoctpancta Y, kimacca F, mHoxectsa

D N H3YdYCHA MHOTHMH MaTeMaTHKAMH (cm., Hanp. [2, §7 u §8], a Taxxke [3]).

B paGore [4] 3amaua K(B)II — 1 pemena npu 1T =T, F :E; EE; (0,1)S - xnacc Kopo6osa
onpenenenne Knacca xano B §2), D. =N x rie @) ectp muoxectso KI[MOHAJIOB —
(omp § N {oy} YH

TpuUroHoMeTprudeckux kodddurmentos Dypre II(\}) (f)= f (m(l) ),_“, | l(\lN) (f)= f (m(N)], B METpPHUKax

npocrpancte L% (0,2)S = C[0.1]° u L2(0,)S.
Hanee, B pabdote [5] 3amaua K(B)IT — 1 u3 [4] 6suta momomHena 3agavamu K(B)IT — 2 u K(B)IT — 3 B
METPUKE IIPOCTPAHCTBA L2 (0,1) S 3nece Mol 3agauy K(B)IT — 1 u3 [4] nononnsem 3agavamu K(B)IT -2 u

K(B)II — 3 B MeTpHKe HpOCTPAHCTBA C[O,l]S.TCM caMbIM, B Hactosmeil pabore B pamkax K(B)II —

o r
IOCTaHOBKH [OaHO IIOJIHOE€ PEHICHUE 3aJa4du BOCCTaHOBJICHUSA (bYHKLII/II/I 3 KJIaCCOB ES 10 HCTOYHBIM

3Ha4YeHUsIM X KoddduimentoB Oypbe B paBHOMEPHOH METPHUKE.
Teopema. Ilycts namer menoe N > 2, neiictsutensnoe I >1. Torna cnpasemiusbl cremyrommmue
YTBEPKACHUS:

(InN)r(s—l)

Nr

KB)II - 2. Benmuuuna SIBISIETCSL  MPEACNbHOM  MOTPEIIHOCTBIO IS

N
BBIYKMCIIUTEIBHOTO arperara U(N) , §5N ) :

BO-TIEPBBIX,

5. [0:0MN) fp ¥:TF = E| =<5 |5,,: I_(N),(ﬁ Tf=fE| ; @

N N c NN N
S, r Cc

BO-BTOPBIX, JUIs JIFO0OM CKOJIb YrOJHO MEIJIEHHO Bo3pacTaromeid Kk + 00 mociIen0BaTeIbHOCTH

{77N }N >1 HUMECT MECTO PABCHCTBO

= J7(N) — Vs g
5N (nNgN ,[I XN ),Tf = f,EJC

Ii_m =+00; )
N — 400 5N (O;CD(N)X{(pN};Tf = f;EjC
K(B)II - 3. Jlns Bcex (I (N), N )e cD(N) x{goN} HMEET MECTO PAaBEHCTBO
— .[y(N) TE £
B 5N[nNgN,(| ,¢Njfﬁ-f,EJC
lim =400, (3)

Nawaa@@m&@}mznq
N N C
rac {UN }N >1 €CThb J-H06a$[ CKOJIb erI[HO MCIJICHHO B03paCTaIOH_[a${ K + 00 MoJIOKUTEIbLHAA

IOCICAOBATCIIBHOCTD.

§2. /lokazaTeIbCTBO TeOpeMbI

Bcroay Hmke gepes | (m) Oyaem 0003HauaTh TpUrOHOMETpHUecKrue KoddduiueHTsr Oypoe — Jlebera

dbysKIIHI fe Esr
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IIpuBenem ompenenenne kimacca Kopodosa ESr = E; (0,1)S. Tlycts ynKums f(x)=f1 (Xl,..., XS)

S o o
HCMPEPpbIBHA HA CAUHUYIHOM S— MCEpHOM Ky6e [0,1] U UMECT NICPUOA, PaBHbIM CIUHHUIIC MO KAXKIOU U3

MEPEMEHHBIX Xl’ veey XS .

Bynem rosoputs, uro ¢pymkmus T (X) = f (Xl,..., XS) NPHHAIICKUT KIIAcCy ESr y €CITH BBITIOJTHEHEI
1
(m, x..xm_)"
1 S

OLIEHKH | f(m)|§ , rne I >1 mj :max{];|mj }(j=1...,9).

Ham nonano0sitest cienyromniye JeMMBL:
Jemma 1 (cM. [4]). Hycrs nmamer memoe N >2, neiicteurensnoe I >1.Torma mmeer mecto

N (InN) r(s—1
COOTHOIIICHUE 5N (0;@( ) x{¢N};Tf = f;E) C >..<—1, NpUYEM, VYKa3aHHBIA TOYHBII
s,r - NT—
MOPAOK PEANU3yeTCs BBIYUCIUTEIBHBIM arperatomM ([(N) ’ aN ), COCTOSAILETO U3 (hyHKIUM
27i(m™) %)

N
N (Zl""’ Zn ' X) = ZzTe 1 QYHKIMOHAIIOB
r=1

iDsy_ £ m® PTINY ey F(mND ) TN +D) ey _T(N) gy
i (f)_f(m ),...,IN (f)_f(m j,lN ()=.=1V(f)=0,
rae {m(l),m(z),...,m(N') ,m(N'Jrl),...,m(N)} €CTh HEKOTOPOE YIOPSIOYECHHE MHOXKECTBA

I'n={m=(m ,...,mS)EZS Zml...ms <2™, a n=n(N,s) swi6upaercs u3 ycnosuii

‘F ‘s N < ‘r ‘
n n+1
Jlemma 2 (cwm. [5]). ITycts ganer uncma S=12,... u R >0. Torma

y1 »<R(InR)S"1L
m,..m <R
17 s
Jlemma 3. J[1s1 KaXaoro AEMCTBUTENBHOIO YUCHA ) CYIIECTBYET LEIOE YUCIIO CO (7/) >(0 Takoe, 4To

JuIs Beex menbix N > CO (7/) MMEET MECTO COOTHOILIIEHHUE

%InN <In(NIn” N)<2InN.

In7N_

JokasatensctBo. Mcnons3yem paBenctea  lim +/ N IN” N=40 u lim 0,

N - o N — o0

CIIPaBEJIUBBIC JJI BCEX IHCEIT .
I[Tepeiinem K noKas3aTenbCTBY TEOpEMbI. Tak Kak

_ N . :(m(7) . :
U (N),(EN )(X) = > f(m(r) jeZﬂI(m X) = yf (m)GZﬂl(m’X), TO JNS  TPOU3BOJBHO
T=1 me Fn

()

3aJaHHBIX YHCCII 7/N TaKHX, 4TO
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7|(\f) <1(r=1,..., N) umeem (5 ( (1)(f)+7l(\]|-) N’ |(N)(f)+y(N) ;X)z
: i (7)
— Zf(m)eZM(m,x)+ Z 7/(1)_ 2zi(m )
man r=1

Hpu ' >1 pan Oypse moboii dynkimH fe Er cxoautcs abcomorHo (cm., Hamp. [6, c. 30]).

Caenosarensuo, f(X)— ¢N( (l)(f)+7/S') N’ Wl (N)(f)+}/(N) ;X)=
= f(m)-e271 M) Z AL 271 (7)) _ ALY+ A (0. ()
mez® \F
r(s-1
B cuny HepaBeHCTB 7N)‘<1(r 1,...,N) u paBencrsa gN _M,I/IMGGM
Nr
1) r(s-1
(InN)" ¢~ (InN)
| AZ”C <Lt N B [4] nonyuena omenka || AJ_”C << = Iostomy,
coriacHo (4), oxyInM
(s-1)
D(ty4y Oz i)+, Mz (InN)"
(- (19 (047 Pz (D47 L
N N N Cs.r Nl’—l
OTKyJa, B CHIly IPOM3BONBHOCTH HHCEN )\ (z )(T:].,..., N) u dynxuun T, mveem
r(s-1)
5N(§N,(( ),(pN);szf;Ej <<%. 5)
Cs,r N
r(s—1
ITockonbky 5N (O;Q(N) X{¢N};Tf:f;E)C >>(In,l:|])l’—l (cm. memmy 1), TO B cuy
nepascriersa 5 (O;(D(N)x{gpN};Tf - f;EjC <5, [EN,( N 5 j Tf = f; EJCH (5) monyumv

cootHorrenue (1).

N N .
Temeps ybOemuMcs B TOM, 4YTO IS BCEX (I( ), N )e (D( ) X{(DN} npu JIO0OW CKOJIb YTrOJHO
MEJJIEHHO BO3pacTaroieil kK + 00 MocCiie0BaTeIbHOCTH {77N }N> 1 MMEET MECTO PaBEHCTBO (3). 3amernm,

YTO YCTAHOBUB CIPABEIIMBOCTh PaBeHCTBA (3), MbI 3aBepIlacM J0Ka3aTeIbCTBO TEOPEMBI, HOO M3 PABEHCTRA
(3) cnenyer (2).
ITycTe maHa CKOB YTOAHO MEAJIEHHO Bo3pacraroiias K —+ OO0 ITOMOXKHUTENbHAS ITOCIEI0BATENLHOCTE

{77N }N>1 INonoxum 'BN mi n{771/ r IN(N +1)} u nust kaxroro N =2,3,... onpesenum dyHkm0

27 i(m, X
gy (=g Bzt MY,
meG
N
rmue
GN EFI(\IﬂN)z meZS:mlx...meS R R= Nl :
IEN In®~*N
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HOCKOJ’II)Ky JJIs1 BCEX me GN BBITIOJIHCHBI HEPABCHCTBA

r(s-1) r
gy m=s, g -0 _N. Ph !

T plr T e —\r’
R (mlx...xms)

i
NT N

To g\ € E g . B cuny nemm 2 u 3, a Taioke nepasenctea ff < IN(N +1)} umeer mecro crenyromas

s-1
1IETIOYKa HEPABEHCTB gNH ZSN’BII;I >1 >>8Nﬂ|Q R |ni >>
(s-1) T e
res— res—
In Nﬂr N In N > In NIBr'_:]_><
r N s-1 s-1 r-1 °N
S N By In®>" "N By In N s N
s—1
vt fjpN o5 0:0MN) x{p ¥TF = £:E). gL
nS=IN| g I TIN s T N CoN

Hanee, cnemys cxeme 10Ka3aTenbCTBa TEOPEMBI U3 [7], mOTydumM

(N Ve (N s -
5N(77N8N’(|( ),(pN),Tf:f,EJC >S>5N(o,q>( )x{gpN},szf,E)Cﬂ,(l L

Hockonsky mpu I >1 Bepro  lim ﬂl(l_l =00, TO U3 IIOCIEAHET0 HEPABEHCTBA clenyer (3).
N — +o0
Teopema noka3aHna.
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PEILIEHUE IBOMCTBEHHOWM 3AZIAYY METO/1IOM BAPAHKUHA-I0P®MAHA ITPU
®OPMHUPOBAHNN UHBECTULIUOHHOTI'O IIOPT®EJIA

Annomayus

B cratee ynmeneHo BHUMaHHME PACCMOTPEHHIO SKOHOMETPHYECKHX MOJENEH KOTHPOBOK AaKIMKA KPYIHBIX
OTEYECTBEHHBIX KOMITAaHUH, 0a3UpYIOMMXCA HAa MOACIUPOBAHUH MOPT(ENsT HEHHBIX OyMar M MPOTHO3UPOBAHHS €TO
MOBEJEHHUS C TOMOLIBIO MAaTeMaTHYECKOTO MOJEIHPOBAHUS C HCIOJIB30BAaHHEM JJEMEHTOB TEOPHH BEPOATHOCTH U
MaTeMaTHYeCKOM CTaTUCTUKU. Tarke MmoKa3aHo, Kak mpodsemMa BeIOOpa ONTHMAIBHOTO MOPTQEIs MOXKET ObITh CBEZCHA
K 3a/1a4€ BBIIIYKJIOr0 KBaJAPaTUYHOIO IIPOrPaMMUPOBAHUSL.

B nanHoi#1 ctaThe Ha OcHOBE MoJieni MapkoBuIia pa3paboTaHa MOAEIb ONTHMAIEHOTO HHBECTUIIMOHHOTO TTOPTQEIs
C IIBYCTODOHHUMHU OTPaHUUYCHHSMH Ha NMEpEeMEHHBIE, CBS3aHHBIMU C TpeOOBaHMSIMHU 3aKOHOJAATeNbCcTBAa. PaccMoTpeH
npuMep, B KOTOpOM oToOpaHbl 10 BHIOB akuuii M OOJNUranuii KpYyNHBIX Ka3aXCTAaHCKUX KOMIIAHHMH, KOTOPBIH
(dbopMHUpyeT ONTUMAaJbHBIH HAa0Op AKTHBOB W BBIYUCIET PUCK ONTUMAJIbHOTO MHOPTQENns Ui 3aJaHHOTO YPOBHS
0KUAaeMOH noxonHocTH. Ha OCHOBe MONMydYeHHBIX PE3yNbTaTOB, KOMIAHWHM U MPEANPUHUMATENH MOTYT BBICTPOUTH
CTpaTeruio 1O BIOXXEHHUIO W TOKYIIKE aKIWH, 3Has BEPOSTHBIA OXOA OT HOPTQENs ONpENEeNCHHBIX BHUAOB LEHHBIX

Oymar.
KuaroueBble ciioBa: MaTeMaTHYeCKOS MOACIUPOBaHUE, LICHHBIE OyMary, GopMHpOBaHHE TOPT(HEI aKIHUH.

Anoamna
H.K. lllaxcoexeesa®, A.O. Yannanosa*
X, Jocmyxamedos amwindasul Amoipay memnexemmix yuueepcumemi, Amoipay ., Kazaxcman
HNHBECTUHUAJIBIK IOPTO®EJB/I KAJIBIIITACTBIPY KE3IHAE
BAPAHKHUH-I1OP®MAH 9AICIMEH KOCAPJIbI MIHAETTI IHEITY

Makamaga Oarambl Kara3zgap TOpT(HETiH MOJENICyre >KOHE BIKTUMAIABIKTAp TEOPHUSACHI MEH MAaTeMaTHKAaJBIK
CTaTHUCTHKA AJIIEMEHTTEPiH MaiJaNaHa OTHIPHIN, MaTeMAaTHKAJBIK YITUIEY KOMETIMEH OHBIH MiHE3-KYJIKBIH OOInKayFa
HETI3[IeNTeH ipi OTaHIBIK KOMIIAHHUSIAPABIH aKIIsUIapbH OaFraMIayablH 3KOHOMETPHSUTBIK MOJICNBICPiH KapayFa Hazap
aymapeuraH. CoHpaif-ak, OHTAIBI KOPXKBIHIBI TaHAay Moceleci NOHeC KBAApATTHIK OaFmapiiamaiiay MiHICTiHE
KOCBUTYBI MYMKIiH.

Byn wmakamama MapkoBuia Mojeni HeTi3iHAe 3aHHAMA TalanTapblHAa OalJaHBICTHI ©3repMeri €Ki JKaKTHI
[IEKTEYJIEPMEH OHTAMJIBI WMHBECTHLMSUIBIK MOPTHEab Moaeni o3ipiaeHai. AKTHBTEPAIH OHTAMIbI JKUBIHTBHIFBIH
KaJIBINTACTHIPATHIH JKOHE KYTIJIETIH KIPICTUIIKTIH OepiiireH JAeHreili yiiH OHTaiibl mopTdens ToyeKeliH ecenTeTiH ipi
Ka3aKCTaH/bIK KOMIAaHUSUIAP/IbIH aKLIUsUIapbl MeH oO0JuranusuiapbiiblH 10 Typi ipiKTEIreH MbICall KapacThIPBUIIBI.
AJbIHFaH HOTHIKENIep HeTi3iH/e KOMIIAHMsUIap MEH Kocimkepsep Oaranbl KarasjapiblH Oenrinmi Oip TypiepiHig
nopT(eliHeH TYCeTiH BIKTUMAJ KipicTi Oljie OTBIPBIN, aKIHAIAP.Ibl CaTy JKOHE CAThII ally CTPATErusiChIH Kypa anajpl.

Tyiiin ce3aep: MaTeMaTHKAIBIK MOJCIIBICY, Oarabl Kara3map, akiusiap mopThetiH KalbIITacThIpy.

Abstract
SOLUTION OF THE DUAL PROBLEM BY THE BARANKIN-DORFMAN METHOD
FOR THE FORMATION OF THE INVESTMENT PORTFOLIO
Shazhdekeeva N.K.%, Chanpalova A.O.*
'Atyrau State University named after Kh. Dosmukhamedov, Atyrau, Kazakhstan

The article focuses on the consideration of econometric models of stock quotes of large domestic companies based
on modeling the securities portfolio and predicting its behavior using mathematical modeling using elements of
probability theory and mathematical statistics. It is also shown how the problem of choosing the optimal portfolio can
be reduced to the problem of convex quadratic programming.

In this article, based on the Markowitz model, a model of an optimal investment portfolio with bilateral restrictions
on variables associated with the requirements of the law is developed. An example is considered in which 10 types of
stocks and bonds of large Kazakhstani companies are selected, which generates an optimal set of assets and calculates
the risk of an optimal portfolio for a given level of expected return. Based on the results obtained, companies and
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entrepreneurs can build a strategy for investing and buying shares, knowing the probable income from a portfolio of
certain types of securities.
Keywords: Mathematical modeling, securities, stock portfolio formation.

Heotremiemoit gacTpio (GMHAHCOBOH CHUCTEMBI JTFOOOTO TOCyIapcTBa SBIsIETCS (OHIOBBIN PBHIHOK, WA
PBIHOK TMIeHHBIX Oymar. 3mech (QOpPMHUPYIOTCS HEOOXOIWMBIE Ui SKOHOMHUYECKOTO pOCTa CTPaHBI
¢uHaHCOBBIE MCTOYHUKH. HannoHanbHeId peIHOK LeHHBIX Oymar PK pasBuBaeTcst B COOTBETCTBHH C
3akoHOM PK ot 2 utomnst 2003 roga Ne 461-11 «O peraKe 1IeHHBIX Oymary.

B cBm3u ¢ OBICTPOMEHSAIONIUMUCS YCIIOBHUSMH COBPEMEHHOTO DBIHKA TOSABISETCS OOJNBIION PHCK
JOMYCTUTh OMIMOKY, HalpuMep, B MOMEHT 3apaboTKa WJIM TPaThl JAEHEKHBIX CPEACTB, W3-3a MOCTOSHHBIX
W3MEHEHUH [eH Ha LeHHble Oymaru. U mepen 3KOHOMHCTaMH M MaTeMaTHKaM{ CTOMT 3ajada M3y4eHHs
OUHAMHUKH pBIHKA, aHAIM3a W TPOTHO3WPOBAaHUS JalbHEWIINX W3MEHEHWH II€H Ha WHCTPYMEHTHI,
oOparmatoruecs: Ha GUHAHCOBOM phiHKe. Elie oqHOI mMpHYMHO, KOTOpas 3acTaBisieT 0OpaTUTh BHUMaHUE
Ha TPEKACBPEMEHHYIO OLEHKY MpPOTHO3a W3MEHEHHWH LEH, SBISAETCS BO3MOXKHOCTH COCTAaBIICHHS IUIaHA
paboThI KOMIIAHHUHA, TIO3BOJISIFOIIETO HanboIIee BBITOTHO BIOXKHUTH JEHEKHBIE CPEICTRA.

Haubonee BeIroiHOE BIIOXKEHWE NIEHEKHBIX CPEICTB MPEACTABISETCS BO3MOXKHBIM TIpU (POPMHPOBAHUN
WHBECTUIIMOHHOTO TopTdens. Kaxapiii nHBeCTOp MOXKET (POPMHPOBATH OJUH MM HECKOJNBKO MopTdenet,
XpaHUTh WX B Pa3IUYHBIX JEMO3UTAPHUSIX, TOPTOBAThCS HA Pa3NMUYHBIX (HOHIOBBIX Oupxkax. IlocrosHHO
MEHSIONINeCS Kypchl IEHHBIX OyMar BIEKyT 3a COOOH M3MEHEHHE NOXOMHOCTH TOPT(EINs U CIEeICTBEHHO
oOmwmit  jgoxon wuHBecTopa. J[msi ynpaBieHuMsT PUCKOM HHBECTHUIIMOHHOTO TOPTQeENss U cOepexeHUs
BJIOKCHHBIX CPCACTB BO3HHKACT H€O6XOI[I/IMOCTI) B aHaJIMU3C¢ JUHAMHKHU KYPCOB LICHHBIX 6}/MaI‘, rac
WCTIONB3YeTCS TMPHUEMbl TaK HA3bIBAEMOTO TEXHHYECKoro aHanmsa. lloprdenmm Moryr pasmuyarbes 1o
CTPYKTYypE, JOXOTHOCTH M PUCKY. VHBecTop B 000 MOMEHT MOXKET M3MEHHUTHb CTPYKTYpy mopTders,
‘ITO6I>I IMPUBECTU COOTHOUICHUE «I0XOAHOCTh — PUCK» K BI)IFOILHOﬁ €My BCIIMYHHC.

Jroboii ¢uHaHCOBBIA MOpThEns XapaKkTepuzyeTcs HapaMeTpaMyd — OXupaeMod 3(h()EeKTHBHOCTHIO U
PHUCKOM, B Ka4eCTBE MEpHl KOTOPOTO MOXHO PacCMOTPETh AWCIIEPCHIO (MM CTaHJApTHOE OTKIOHEeHHe). B
q)OpMI/IpOBaHI/II/I HMHBECTUIIMOHHOI'O ITaKETa q)HHaHCOBI)IX AKTHBOB BaXHO CO6J'IIOILaTL MUHHUMAaIbLHBINA PHUCK T10
CPaBHEHHIO C APYTUMH MOPT(HENIMHI, COCTaBIEHHBIMHU M3 3THX YK€ aKTUBOB, YETO ITO3BOJISIET JOCTUYD TEOPHUS
ONITUMABHOTO TIOpTdens.

Mojens oNTUMaNBEHON CTPYKTYPBI MOPTQEIS MPEeICTAeT B CICIYIONIEM BUIE:

mink, =%;  X;  Vipxx @

[Ipu orpannueHusX:

e V;, - Bapuanus 3p(HeKTHBHOCTH TTOPTENs;
Vij - xoBapuaiuu 5p(HeKTUBHOCTEN IIEHHBIX OyMar i-ro u j-ro BU/a;
M;j — MaTeMAaTHYECKOE OKKIaHNe dPPEKTUBHOCTH IEHHON OyMaru j-ro BUJa;
my, — 3a1anHas 5pPEKTUBHOCTH MOPTQES;
X; — J10JIs1 KaluTala, BJIOKEHHOTO B IIEHHbIE OyMaru j-ro BU/a.
Heo6xoanMbIM yClIoBUEM JIAHHOM TIOCTAHOBKH 33/1a4M SBJISETCS HEOTPULATENBHOCTh EPEMEHHBIX. Xj >
0 moKa3pIBaeT, YTO JIy4Ile BJIOXKHTH JIOJIO X;HAIWYHOTO KamuTala B LEHHble Oymarn Buaa j, a x; < 0
YKa3bIBAET Ha B3STUE B JIOJII LIEHHBIX OyMar IAHHOTO BUJIA B KOJINYECTBE —X;.
Ycnosue Xj < §j - 9T0 yCJIOBHME 3aKOHOJATeNbCTBA, KOTOPOE TIIACHT, YTO OLEHOYHAS CTOMMOCTh HEHHBIX
Oymar oJ{HOTO NPEANPHUATHS MOTYT COCTaBJIATh HE OoJiee §; TPOLIEHTOB CTOMMOCTH aKTHBOB [1].
st penieHus: JaHHOW 33J1a4d KBaJapTHUYHOTO MPOTrpaMMHPOBaHUs ObUTH pa3pa0bOTaHbl ClieUalIbHEBIC
YHCIICHHBIE METOIBI.
[Ipsamas 3apa4ya KBaApaTHYHOTO IPOrPAMMHUPOBAHHMS:

minf(x)=Y; ¥; dijxx; 3
HpI/I OFpaHquHHHX
{pj=Z%j-1 axj+b;<0,(i=1m)x;=0,(j =1n) @
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JIBolicTBeHHas 3ajJja4a KBaJApaTUYHOTO MPOrPaMMHUPOBAHUS

max g(x) ==Y, Y, dy v+ X, by (®)
[PU OrPaHHYEHUAX
O e’ +vi20(=1Ln)w=0,G=1m ©)
rac
v; = ag,(:)' uj — MHOXUTeNH Jlarpamxa.

AJNTOPUTM COCTaBIICHUS JBOMCTBEHHOM 3a/1aul MOXKHO MPEJICTABUTD B CIACAYIOIIEM BU/IE:
1. ®ynknus Jlarpamka sBasercs 1eneBod (GyHKIMEH JTaHHOM 3a/IauH:;

f(x)+ Z u;@;(x)
=

Urcno mepeMeHHBIX BBIYUCIAIOT 10 M + n Gopmyrie, 9To SBISAETCS CyMME KOJMYECTBY MEPEMEHHBIX U
OTpaHUYCHUH 3a]1a4u.

2.  Makcumu3alyen 3aMeHAeTCS] MUHUMU3aIUs 11eJIeBOU (DYHKITUH TBOMCTBEHHOM 33 IauH.

3. Kaxmomy orpanuyeHuio ¢ i (x) < 0 cOOTBETCTBYET HOBasi HEOTPHUIIATEIBbHAS IEPEMEHHAS u;.

[Ipy 3TOM BBHINOJHSCTCS YCJIOBUE JOMOJHSIOMIEH HEXECTKOCTH (000O0IIeHHE BTOPOM TEOpPEMbl
JBOHCTBEHHOCTH ):

(p](x*)u] = 0;(] = 1! ---;m)r

1 OKCTPEMAJILHBIC 3HAYCHUA LCJICBLIX q)YHKHI/Iﬁ COBITaArOT.

3/1ech JBOMCTBEHHBIC MEPEMCHHBIC U;j SIBIIIOTCS OLEHKAMH OTPaHWUYEHHMid MPSIMOW 3a/ad4u, T.€. MpPH
OTJIIMYHMH OT HYJIS KaKOW-IMOO MepeMEeHHOM JOMyCTUMOr0 PEelICHUsI OAHOM 3afayu 3TO pellleHre oOpamiaeT
COOTBETCTBYIOIIIEE OIpaHUUEHHE ABOUCTBEHHOMN 3a/1aul B CTPOTOE PABEHCTBO; a €CIIH JOIYCTUMOE pelleHue
OJHOH 3a7auu o0paIlaeT B CTPOroe HEPABEHCTBO HEKOTOPOE OTPaHWYEHHUE AaHHOM 3a7aud, TO IepeMEeHHasl,
COOTBETCTBYIOIIAsi STOMY OI'pPaHUYEHUIO, paBHA HYIO[2].

[onyunTte pemeHuss mapbl JBOWCTBEHHBIX 3ajad MOXKHO, pelIMB 0000mIeHHY0 3amady Jlarpanxa,
BBICTYIAIOIIYIO KPUTEPUEM ONTUMAIBHOCTH PEILICHHS.

B nanHOi cTaTthe paccMarpuBaeTCs OJUH W3 METOAOB DELICHUS JAaHHOM 3a/aud, a WUMEHHO METO[
Bapankuna-/lopmana. [TepBoe, cocraBisieTcs 3a/1a4a KBaIpaTUYHOIO IPOTPAaMMHPOBAHHMS

min {g% +x"Cx|Ax < bx > Q} (7)

rje C — MOJIOKUTETHHO MOJyOTpeIeIeHHast MATPHUIIA Pa3MEPHOCTH N X 1, A - MaTpuIla pa3MepHOCTH M X M.
Cocrasmstores yenoBust Kyna-Takkepa s 3agaun (7):

{Ax+Y=b2Cx-V+A"A=-px =20V =>0Y>20120,

(8)

rae
V="F(x,2) =p+2Cx+ A4,

Y =-VF(x,1) = —Ax +b.

JaHHas 3ajada 3amuchbIBaeTCsA CJIEAYIOUIMM 00pa3oM: HaWTH TaKoe pEHICeHHWE Cpenu AOIMYCTHMBIX
Ga3MCHBIX peleHui cucTeMsl (8), KOTopoe obpamaeT B HyJ1b Benmuuuny x! V + YT A,

Jnst peuieHusi MOCTaBICHHOM 3ajauM ObLI pa3paboTaH METOJl, MONYYMBIIMK CBOE HA3BaHHE METOJ
Bapankuna-Jlopdmana, uaes KOTOpOro 3aKiIrOYaeTcs B MOMCKE 0a3MCHOTO pelIeHus] cucTeMsl (8), KoTopoe
HEe00513aTeIbHO YIOBICTBOPSET YCIOBHIO (9).
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Brocnencteun paseHctBo X!V 4+ YTA =0 nobuBaeTcs C HCIONB30BaHMEM CHMILIEKC-MeTona. Jlis
BEIOOpa pa3pelnaromero >JIeMeHTa Ha KaXKIOM JTale CHMIUIEKCHOTO Npeo0pa3oBaHUsl Mpeaiaraercs
BOCTIOJNIb30BATHCS alTOPUTMOM ['aMUIIbTOHA, WK allTOPUTMOM Iiepebopa ¢ Bo3BpaToM [2].

Jnst mpakTHYecKuX BbIYUCICHUH ObUiM oToOpaHbl 10 BHAOB LEHHBIX OyMar, M3 KOTOPBIX MOXKHO
chopMHupOBaTH HHBECTUIIHOHHBINA MTOPTHEIH:

Jns Hadana Mo 3aJaHHOMY BapHAlIOHHOMY psIy JOXOJHOCTEH LEHHBIX Oymar ObUIM BBIYMCIICHBI
CTaTUCTUYECKUE XapaKTEPUCTHKH WHBECTUIIMOHHOTO MOPT(dess Takue, Kak MaTeMaTHYecKoe OXXHUIaHue,
cpemHee KBaJpaTHUECKOe OTKIOHEHHE, KOPPENAIHOHHAs MaTpHIla JOXOOHOCTH IeHHbIX Oymar (tabm. 1, 2,
3). JlanHbIe OBUTH TTOTYYEHBI C IOMOIIBIO CIIEUATBHO pa3paboTaHHOH mporpaMMsl [1].

Tabnuya 1. Cpednee 3nauenue 00X00HOCMU U CMAHOAPMHOE OMKIOHEHUe 00XOOHOCU YEHHbIX bymae

HSBK KCEL KZTO TSBN CCBN KEGC KZTKp KZTK AKZM
m; 17.6481 | 28.2373 | 43.8558 | 17.4630 | 52.8128 | 15.4283 | 36.5886 | 7.9184 10.1513
g; 16.4355 | 19.633 34.9188 | 9.6784 41.3767 | 18.1862 | 47.5143 | 1.2436 0.6832
Tabnuya 2. Koppenayuonnas mampuya 00X00HOCHell YeHHbIX bymae
HSBK KCEL KZTO TSBN CCBN KEGC KZTKp KZTK AKZM
HSBK 1.0000 0.9385 0.9619 0.6714 0.9506 0.9497 0.9533 0.0121 -0.7096
KCEL 0.9385 1.0000 0.9484 0.7087 0.9457 0.9477 0.9274 -0.0457 | -0.7125
KZTO 0.9619 0.9484 1.0000 0.6999 0.9546 0.9569 0.9538 -0.0180 | -0.8037
TSBN 0.6714 0.7087 0.6999 1.0000 0.6502 0.7191 0.5842 -0.2086 | -0.7242
CCBN 0.9506 0.9457 0.9546 0.6502 1.0000 0.9129 0.9514 -0.0658 | -0.7253
KEGC 0.9497 0.9477 0.9569 0.7191 0.9129 1.0000 0.9476 0.1123 -0.7176
KZTKp | 0.9533 0.9274 0.9538 0.5842 0.9514 0.9476 1.0000 0.1259 -0.6967
KZTK 0.0121 -0.0457 | -0.0180 | -0.2086 | -0.0658 | 0.1123 0.1259 1.0000 0.1204
AKZM -0.7096 | -0.7125 | -0.8037 | -0.7242 | -0.7253 | -0.7176 | -0.6967 | 0.1204 1.0000
Tabruya 3. Pe3ynomamul peutenus 3a0a4u ONMUMAIbHO20 NOPM@eis
Hoxoou Tsoiic
ocmb pucK HSBK KCEL KZTO TSBN CCBN KEGC KZTKp | KZTK AKZM
% me.gp-a
16 46.389 | 46.389 | 0.000 | 0.100 | 0.009 | 0.100 | 0.100 | 0.000 | 0.000 | 0.100 | 0.100
L= 12,552 | 91.467 | 0.000 | 42.889 | 8.833 | 30.249 | 10.516 | 11.133 | 0.000 | 10.192
12 11.382 | 11.382 | 0.000 | 0.066 | 0.000 | 0.100 | 0.038 | 0.096 | 0.000 | 0.100 | 0.100
L= 5.692 | 31.493 | 10.206 | 29.708 | 14.002 | 15.942 | 14.933 | 15.294 | 0.000 | 14.697
8 0499 | 0499 |0.000 | 0.008 |0.000 |O0.079 | 0.000 |0.000 |0.000 |0.100 | 0.100
L= 0.716 | 0.000 |5309 | 7.806 |5594 |0.000 |5952 |5929 |4.014 |5.676
6 0.039 | 0.039 |0.000 |0.000 |0.003 |O0.014 |0.000 |0.000 |O0.000 |0.082 | 0.100
L= 0.027 | 0.000 |0.125 | 0.222 | 0.000 |0.000 | 0.218 | 0.069 | 0.134 | 0.000

[lo nanHBIM TabmuOBl 3 MOXHO CPOPMUPOBATH IUJIAH JIEHCTBUI OTHOCHTEIBHO aKUMH M OOJHUralui,
MPUHOCAIINX MaKCUMAITbHYIO 3P QeKTHBHOCTE: BHeCcTH (16%) cieayet Broxuth o 10% cyMMmBbl KaruTana B
akiun «Kcelly, «TSBN», «CCBNy, «kKZTK», «<AKZM», T.K. akiiii 00J1aJal0T BBICOKOH HOXOTHOCTBIO M
Hu3KkuM puckoM. [lpu s3dpdexkruBHOCTH 12% MaKCMMaIbHO BO3MOMKHBIE JOJIM KAalHWTala HYXHO BIOXHUTH B
akmn «TSBN», «KZTK», «AKZM», 9.6% xanuTana Hy»KHO BJIOXKHUTH B obnurarmu «Kegocy. Jlomst akmwmii
«CCBN» B moptdene mormkaercst (10 3.8%), T.K. pUCK 3THUX IIEHHBIX OyMar AOCTaTOYHO BbICOKMiA. [Ipu
s dexktuBHOCTH 8% B MOPTQENh CleAyeT BKIIOYUTH BCE OOMUTaliu B MakCUMalbHBIX Joisx (10%), T.x.
PHUCK OONMrauuii CyIiecTBEHHO HMXKE PHUCKA AKLHUH, XOTS M JOXOAHOCTh OOJHMranuii HUKE JOXOAHOCTH
akuui. B moprdens Taroke oyt akuuu «KZTO» (7.9%). DddexTrrHOCTL 8% SBISIETCS YKE TOCTATOYHO
HU3KOM A7l JaHHOTO MOpTdens, T.K. 3afaHHas 3(QQPEKTUBHOCTh JOCTHraeTCsl MPHU BIOKEHUHM HEMOJIHON
cymmbl Kanutaia (0.887), mpu 3TOM pHCK MHHUMajeH. TakuMm o0pa3oM, HauMeHee pPHCKOBaHHOE
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pasMmemenne kanutana (puck paBeH 11.382) mpu yclmoBHMM BIOKEHHS BCEH CyMMBI KamwTajia OymeT
obecniedeno mpu dddexruBHOCTH 12%.

CrnenyeT OTMETHTh, YTO HEKOTOpPHIE IICHHBIC Oymaru o0namaroT JauU00 HHU3KOW JTOXOMHOCTBIO TIpH
noBosibHO HU3KOM pucke (FOTK), 1160 10BOIBHO BBICOKOM TOXOMIHOCTHIO MPH JJOCTATOYHO BHICOKOM YPOBHE
pHCKa, HO TPH O3TOM TIOJIOKUTEIHHO KOPPEIUPYIOT C OCTANBHBIMH IICHHBIMH OyMaramu, I03TOMY
OKa3bIBAETCS HEBBITOJHBIM BKJIIOYATh UX B moprdens. Obmuramun AKZM oTpuratensHO KOPPETUPYIOT C
aKIUSAMH, TO3TOMY BKJIIOYaTh WX B MOpT(Eab, KaK MPaBWIO, BBHITOAHO. PelieHue, HE MCHOB3YIOIICEe B
MOJHON Mepe Bcel CyMMBI KamuTana, OyJeT BO3HHKATh TOJBKO B TOM Ccliydae, Korja TtpeOyemas
3 PEKTUBHOCTh HACTOIBKO MaJia, YTO MOXET OBITh JIOCTUTHYTA 32 CYET BJIOXKCHHUS HEMONHOW CYMMBI
Kalurana, Ipu KOTOPOM PHUCK MHUHHMMajeH. [Ipy 3TOM B 3aBHCHMOCTH OT TOTO, CTPOTO OOJbINE HYJS
JIBOMICTBEHHBIC TICPEMCHHBIC WM pPaBHbI HYJIO, OTPaHWYEHHUS MPSIMON 3alayd BBIXOJAT HA CTPOTroe
PABEHCTBO WJIM HEPABEHCTBO COOTBETCTBEHHO.
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KEHTAY TPAHC®OPMATOP 3AYBITbI KOCAJIKbI CTAHIUACBIHbBIH,
JJIEKTPJIIK CXEMACDBIH ECEIITEY }K9HE TAHZIAY

Axoamna

Kocankpl cTaHIMsIArbl SJIEKTP KOCBUIBICBIHBIH CXEMAachl JJIEKTPMEH CEHIMI KaOJAbIKTay/bl, aBTOMATTaHIbIPY/IbI
JKOHE YHEMJIUTIKTI, eJiJeri peKUMIIK epeKulenikrepal kamTamachi3 eryi tuic. Conapikral, Oyn Makamana Kenray
TpaHcopMaTop 3aybIThl KOCAJIKbl CTAaHLMSCHIHBIH JJIEKTPJIIK CYJI0achlHa ecenTeynep >KYPTi3iimi, Herisri 3JeKTp
KOHJIBIPFbUIAphl TaHAaNIbl. Kocankbl CTaHIMSHBIH AJIEKTP KOHIBIPFBUIAPBIH TaHAay MEH TeKCepy YIUIH yui(aszajbiK
KbICKA TYMBIKTATy TOFBI aHBIKTaJ/IbI, KbICKA TYHBIKTAITy TOKTapBIH €CENTEY CYJI0achl KYPacThIPBUIIBI.

Tapary KypBUIFBICBIHBIH JKOFapbl KEpHEYZAEri 3JEKTp CyJI0achlH TaHAay Ke3iHIe OHIEKTPIK KOCylap CaHbl,
ANEKTPMEH JKaOIBIKTay CEHIMALIr >KOHe IaMmy OoJamarbl Herisri QaxTtopiap Oomemm TaObUIagsl. CoHpal-ak,
)KBIPATKBIIITAPIB TEKCEPY >KOHE CBIHAKTAH OTKi3y KaxeT. bi3nmiH Karmaiga TepT KOCBUIBICBIMBI3 Oap: 3JeKTp
XKyHenepiMeH eki OaiimaHpIC JKemici skoHe eki TpaHcopmarop. KocymapasiH ochl caHbIHA OipHeIIe THITIK cyi10aIapab
KonjaHyFa Oomazpl: TepTOYpHINI, aiTBIOYphINI, Kemipmik cxeMamap. KeHTay TpaHChOpPMATOp 3aybIThl KOCAJIKBI
CTaHIUACBIHBIHTAPATY KYPBUIFBLUIAPHI TpaHCcopMaTopiapMeH OJOKTBI cxema OoifbIHIIA KOChUTFaH. JKei-
TpaHcdopmarop OJOTbIHA TOK TYTHIHATBHIH OPBIHIAPJAAFbl 3JIEKTP KOHABIPFBLIAPHI KOCHUIA/bl HeMece 0acka KOCaIKbl
CTaHUMSJIAH PE3epBTI KOpeK anajbl, cebedi Oip kel icTeH MIBIKKAH jKardaiaa, ekl TpaHchopMaTop KaiFaH jKeliMeH
KyMbIC icTell anMaiiapl. COHIBIKTaH, KOCAJIKbl CTaHLMATApATy KYPBUIFBICBIHBIH JaMy OoJlalllaFblH €CKEPEe OTBIPBIIL,
AJIEKTP CXEMaChIH ©3repTil, Oipiiama ceHiMl, MKeM/Ii, aBTOMATTaH/bIpyFa bIHFAWIIbl, 9p1 KMHAKTAYLIbI IIHMHAJIAPIbIH
0ip >KydeciHme amaT OoiFaHIA JJIEKTPMEH >KAaOIBIKTayAa Y3UTic OOJNIBIPMAWTHIH KOIIPIiK CXeMaFa ayBICTBIPY
YCBHIHBUIIBL.

Tyiiin ce3aep: 31E€KTPKOCAIKBI CTaHIMSCHLAIEKTPIIK CyJi0a, KBICKaTYHBIKTally, KYIITIK TpaHc(opMmarop, Tapary
KYPBUIFBICHI.

AnHomayus
3.K. A6ouxynosa’, E.O. JKanapoe*, B.P. XKanvimbemos®
Y Meaicoynapoonwiii kazaxcko-mypeyxuii yuueepcumem umenu Xooxcu Axmeoa Acasu, 2. Typkecman, Kazaxcman
2Kenmayckuii MHo2onpounbublil koaneoxc, 2.Kenmay, Kazaxcman
PACUYET M BBIBOP JIEKTPHUYECKOM CXEMBbBI MNOACTAHIIMN KEHTAYCKOI'O
TPAHC®OPMATOPHOI'O 3ABOJA

Cxema 3J€KTpOCHAOXEHUs J0JDKHaoOecreunBaThOeciepeOOHHOCTh M HA/AEKHOCTh 3JIEKTPOCHAOXKEHUS Kak B
HOpMallbHOM, TaK M B aBapuUHHOM peXHUMe, HaJUleXkKallee KauecTBO JIIEKTPOIHEPIuH, HKOHOMHUYHOCTH
MIPOM3BOJICTBA,IIO3TOMY B CTaThe CJEJaH aHAIN3 PEKUMOB pabOTHI IOJCTAHIIMH, MCCIEOBaHA M PacCUMTaHa CXeMa
JIEKTPUUECKOM ceTH mojcTaHIMMKeHTayCKoro TpaHCOPMaTOPHOTO 3aBOZA, PACCUUTAHBI JIEKTPUUYECKUE HATPY3KU
3aBO/Ia,PACCUUTAHBITOKA KOPOTKOTO 3aMBIKaHUS UM Ha OCHOBAaHUM pe3yJbTaTOB pacuyéra NpOM3BEAEHA MPOBEpKa
BBIOPAHHOTO 3JIEKTPOOOOPYIOBAHMS.

OmnpepemnsiromuM  (HakTOpOM U BBIOOpA DJIEKTPHUUECKON CXEMBI PaCHpEAEIUTENBHBIX YCTPOHCTB Ha BBICIIEM
HaTPSDKCHUN SABJSIFOTCA: YUCIIO TMPHCOSNANHEHNH, HaAEKHOCTh AJIEKTPOCHA0KEHUS U MEePCIEeKTUBHI pa3BUTHs. Tak ke
HYKHO yYUTHIBaTh HEOOXOAWMOCTh IPOBEICHHS PEBH3HH M ONMpoOOBaHMI BEIKIIOUaTeNeil 0e3 mepepeiBa B pabote. B
HaIlleM cJy4ae MBI HUMEEM YeThIpe MPHUCOCAUHEHHUS. JABE JHHUU CBSA3M C DJICKTPUYECKHMH CHCTEMaMH HIBa
TpaHcdopmaropa.PacnpenenurensHble yeTpoiicTBa noactaHnnu Kenrayckoro TpancdopmMaTopHOTo 3aBojia COSIUHEHBI
¢ TpaHcopmMaTopami 1o 6s049HOM cxeme. K ceTb-TpaHchopMaTOpHOMY OJIOKY TTOAKIIFOYAIOTCS 3JIEKTPOYCTAHOBKH HITH
MOJIy4aloT pe3epBHOE MMMTaHNE OT APYToi IMOJICTaHIIMM, TaK KaK B Cilydae OTKa3a OJHOW ceTH oba TpaHchopmaTopa He
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MOTYT paboTaTh € OCTAJIBHOM ceThi0. IcX0Is1 U3 3TOr0, MPEI0KEHBI MEPBI [0 PEKOHCTPYKIUH MOACTAHIINH, C 3aMEHO
OJOYHOM CXEMBbI pacOpeeNUTEIBHOIO YCTPOWCTBA Ha CXEMy COCOHHCHHsSI CHJIOBOTO TpaHcdopmaTopa ¢
pacrpeeuTeNnbHBIM YCTPOHCTBOM IIHHHBIM MOCTOM.

[TpopaboTaHbl OCHOBHBIC BOMNPOCHI MOJACPHH3AIMH PACIPEICTUTENFHOTO YCTPOWCTBA MOACTAHIIUH, MPOHU3BEACH
pacdeT W BbIOOppACIIPEISTUTENbHBIX UIMHOMPOBOAOB, JIsl OIIHHOBKH PACIPEICIHTEIBHOIO YCTPOHCTBA OMPEAeICHO
KOJIMYECTBO IIPOBOIOB C YYETOM SKOHOMHYECKOH INIOTHOCTH TOKA.

KiaroueBble cioBa: dJeKkTpuyecKas MOACTAHLIHUS, DIICKTPUYECKAsACXeMa, KOPOTKOE 3aMBIKaHHE, CHIIOBOH
TpaHchopMaTop, pacupeIeuTeIbHOEe YCTPOHCTRO.

Abstract
CALCULATION AND CHOICE OF ELECTRIC CHART OF SUBSTATION
OF THE KENTAU TRANSFORMER PLANT
Abdikulova Z.K. !, Zhaparov E.O. !, Zhalymbetov B.R 2
1Khoja Ahmet Yasawi International Kazakh-Turkish university, Turkestan, Kazakhstan,
2Kentau multi-disciplinary college, Kentau, Kazakhstan

Electric supply system in enterprises must provide with electrical supply continuity and reliability as in normal and
accidental regimes, quality electro energetic, production efficiency, so in connection with these in the article there have
been analyzed work regimes of substations, studied electrical net scheme for Kentau Transformer Plant’s substation,
calculated plant’s loads and short circuit currents and on the base of the calculatedresults curried out inspection for the
chosen equipment.

The number of connections, reliability of power supply and prospects for development are the determining factors
for choosing the electrical scheme of high-voltage switchgears. You also need to take into account the need to conduct
audits and tests of switches without interruption. In our case, we have four connections: two communication lines with
electrical systems and two transformers. The distribution devices of the substation of the Kentau transformer plant are
connected to the transformers according to a block scheme. Electrical installations are connected to the network
transformer unit or receive backup power from another substation, since in case of failure of one network, both
transformers can not work with the rest of the network. Based on this, measures are proposed for the reconstruction of
the substation, with the replacement of the block diagram of the switchgear with the circuit for connecting the power
transformer to the switchgear by a bus bridge. Offered measurements on reconstruction of the substation by replacing
block scheme of switchgears to scheme of power transformer connection with DD bus bridge. Worked out main
modernization problems of the substation switchgear, done calculation and selection of distributing bus bars for
arranging switchgear.

Keywords:electric substation,electric chart,short circuit,powertransformer, distributivedevice.

Kipicne. DnexTpMeH xa0IpIKTay )KYHECIHIE JIEKTP SHEPTUACHIH TapaTyFa KoHE TYPJICHIIpYre apHaFaH
ANIEKTPIIK KOHABIPFBUIAP — KOCAIKBI CTAHIUsIIap 0acThl poiib aTKapaabl. Onap 3MeKTp KYHECiHiH jKayanThl
AJIEMEHTI OOJIBIT CaHaa b,

CoHpIKTaH, OYJ1 KOCAJKbl CTaHIMSUIApABI >KoOalaraH/Ja >KOHE CalFaHia, oJjapibl MaijanaHaTbIH
OPBIHIAP/IBIH KAJBINITH PEKUMIIE KYMBIC 1CTEYiH FaHa eMec, anar jKarJaiiia axplpaThbUFanaa aa (Mblcabl,
KOPEeKTeHIIPYII Kelli HeMece >KYMBIC iCTEHTIH TpaHchopMmaTopiapablH Oipeyl iCTeH IIbIKca) CEeHiMIi
JKYMBIC iCTE€yiH KaMTaMachI3 €Tyi THiC.

Kocankpl cTaHImsapra €Te )OoFapbl Tanantap Konbuiaasl [1]:

1. Kocankpl CTaHIWSHBIH O3JEKTP JKETICIHIH eKiHImi Ti30eriHiH pe3epBTIK KOperi MeH OJIEKTp
KOHBIPFBUIAPBIHBIH 3JIEKTP TOpaObIMEH OaillaHBICHl OOITYHI THIC.

2. BipiHun HeMece eKiHI KepHeyeri MuHalap 3aKbIMIaHFaH JKaFaaiia, KOCaIKbl CTAHIIUS TYThIHATBHIH
OPBIHIAP.IBI KOPEKTEHIPY/Ii TOJIBIK HEMECE JKapThilail KbICKAPTY Il KAMTaMacChI3 €TYi THIC.

Kocankel cTaHumusimarbl 3JEKTp KOCBUIBICHIHBIH CXEMachl apKbUIbl KOJJAHBUIFAH KaOABIKTap MEH
KYPBUIFBUIAp KOMIUIEKCIH OENTijiern, OHbI TYTacTall calyFa KEeTKEH »XYMBIC KeJeMi MEH KypJelli KapiKbl
IIBIFBIHBIH aHBIKTAIBI.

Kocankpl craHiusgarsl 3J€KTP KOCBUIBICHIHBIH CXEMAachl OpHATBUIFAH XaOABIKTAPABIH TEK TYPIiH JKOHE
OFaH KETKEH IIBIFBIH/IBI FaHa €MEeC, OHBIH KYPAaCThIPbUTYbl MEH KOHCTPYKLMSUIBIK OPBIHAATYBIH Ja, KOCAJIKBI
KYPBUIFBITIAP/IBIH KOJIEMIH /1€ OenTiIeimi.

Kocankel cTaHIUsIAFBl 3IIEKTP KOCHUIBICBIHBIH CXEMAachl, OHBI MaijanaHyJblH OapiblK Ke3eHiHJETI
PEXKHUMIIIK cHIAaTTaMachiH Oenrineiini. Kocalkpl CTaHIMSHBIH CXEMachl JKeli KOH(PUTypaIusIChIMEH KOHE
AJIEKTP JKYHECIHIH KYMBIC PSKUMIMEH aHBIKTAJIaIbI.

Kocankel craHmusigarbl  dJEKTP KOCBUIBICHIHBIH —CXEMachl JJIEKTPMEH CEHIMl JKaOJbIKTay/Ibl,
aBTOMATTaHIBIPY/bI )KOHE YHEMALTIKTI, )KeJiIeri pexuMIIK epeKIIeNiKTep i KaMTaMachl3 eTyi THic [2].

CoHIBIKTaH, KOCAJKBl CTAHIMSHBIH 3JIEKTPIIK CXEMAaChIH TaHAay, KaiiTa KypacThIpy, KETUIAIPY Kepek.
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Herisri 6ejqim. Kenray tpanchopmarop 3ayeIT HoMeHKIarypackiHa 300-re KybIK ©HIM Typi Kiperi.
3aybIT TpaHcHopMaTOp KYPBUIFBUIAPEIMEH MYHAN-Ta3 CallaChIHAAFbl KOCIMOPBIHAAPAbI, KYPBUIBIC CANACHIH,
KOMMYHAJIJIBIK MEKEMEJIEPIi )KOHE TEMIPIKOJ MEKEMEIIEPiH Ka0AbIKTal bl

Kenray Ttpanchopmarop 3ayeitei 2008 SKBUIIBIH asfblHAH Oactan yikeH KepHeymk (35 kBA)
KyaTTbUTBIFEI sk0Faphl (1000-Har 25000 kBA - neiiin) Tpancdopmarop mbrapa 6actapl.

Kenray Tpanchopmarop 3aysIThl, KyaTtapsl 63 MBA, kepreymnepi 115/37/6,3 kB exi mapamnmnens xyMbIc
ICTEHTIH ym opamjabl TpaHcdopmaropiapbl 0ap KOCAJIKbl CTAHIUSAIAH KOPEK alajbl. DHEProXyHeHIH
KOCAJIKBI CTAHIIMSCHIHAH 3ayBITKA NEHIHT1 KAIIBIKTHIK — 6,5 KM. 3aybITeKi aybICBIMMEH KYMBIC 1CTEHII.
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Y opamel TpaHcopMaTopIapeiHAa opaMmIaphl Xo/Xo/A TypHe xanranraH. 35kB-TeIK opama Oeifrapar
JIoFa COHJIPETIH opaybill (KaTymika) apKbuibl kepre Kocburrad. 110 kB-Teik opama Oeiitapan (PHJ (3)-
110/1000) THrTi aWBIpFBIIT apKBUTBI XKepre KOChUIFaH. 35 KB jkoHe o/laH >KOFaphl KepHEyre ecemnTeliHreH
AMBIPFBIIIITAPIBIH KEPMEH KOCATHIH IBIIIAKTAPbI OOJybl KEpeK Hemece apHaiibl yur momocTi PB-2-35/630
TUNTI alBIPFBIITAPKOIaHbIIANE [3,4].

TpancopMaTopaslH OpaMallapbIHbIH apajibIFbIHA IaFbIH KBICKA TYHBIKTay TOFBI Maiga OosFanaa, o
TOKTHI >xkacaHisl Typhe keOeiry ymin (K3-110) kpicka TyiibIkTaybiln icke Kocbuiaabl. CoHpa penesik
KOpFaHbIC MarucTpajiblbl 37eKkTp xemniciHiH (B3-630-0,5) axbIpaTKbIIbIH Ti30eKTeH akbipataabl. Con
mearimre (O2-110/1000) Gesnrim aBromMarTsl Typae TpaHcdopMmaTopibl Ti30eK-TeH Ooim TacTaiimel. A
MarucTpaibbl 31ekTp kemniciHig (B3-630-0,5) axbIpaTKbIIbIKAWTaAaH iCKe KOCBUIAABI J1a, DIIEKTP MKEIici
KaJIBINThI )KYMBICBIHA Kipice/Ii.

ACKBIH KepHeyJIeH KOpray YIIiH TpaHcopMaTopiapblH NIBIKNAckHA 3apsackiaanapipreimrap (PBC-
110, PBC-35, PBC-6) opHaThIFaH.

Onmmeyimr  Kypajazapasl KOPEKTEHAIpY YIIIH TOK TpaHcopMaTopiapsl KoJjaaHbuIagbl. Tok
tpanchomaTopnapei( TIIOJI-35-P/0,5-600/5, TBT-110-1000/5) >kuHakTanfaH MIMHAJIApJA OpPHAJIACKAH.
Onapnan emmeyillTiKk KypaqaapAblH KepHey OpaybllITapbl, OKIayjdama Oakpllay Kypangapbl, pelelik
KOpFaHbIC KypaJlapbl KOPEKTEHE].
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Ym opamapl TpaHchOpMaTOpIIaphIHIA TOKTHI OapiibIK KepHeyiepme emmeimi [5,6]. JKurakTaymrsl
IIMHAIAFBI KEPHEY/Ii BOJIbTMETPMEH emmeii (yir ¢a3a apaceiaga 110 kB 6onranna). Kepreyi 110 kB xone
OJlaH TOMEH TpaHCPOPMATOPIAPABIHAKTHBTIK KyaThIH ©JIILIECHI.

Kpicka TyiibIKkTanmy TOFbIH IIekTeyre, ipreci 6etonnan xacanran PBCJII'-10-2500-0,14 tunti peakropiap
KOJIZTaHBLIA IBI.

Kocankpl craHmusiiarsl arperaTrappl KJIBINTHI JKOHE amNaTTBIK PEXUMIE KOCY MKOHE aKbIpaTy
yin(BMII2-10-3200/20) Tunrti a3 kejmeMAi Maiibl aXbIpaTKbII KosAaHbUiansl. OHBIH HOMHHAIIBIK
Tor13200 A, alibipaThia TOFEI 20 KA.

Kenray Ttpancdopmarop 3aybITHIHAA JKBUIJAH JKBUTFA OHAIPIC KOJIEMIHIH KapKbIHIBI ©cyiHe, >KaHa
OHIMZEp IIBIFAPYBIHA, JKaHA TEXHOJOTHSAJIApPAbl €Hri3yiHe OallaHBICTBI, XKYMBIC iCTEN TYpFaH KOCAJKbI
CTaHIMUSJIAP JJICKTPMEH JKaOABIKTAYJbIH THICTI CEHIMIUINIH KaMTaMachl3 eTeaJIMaiibl, COHIBIKTAH
3ayBITTBIH KOCAJIKbI CTAHIMSACHIHBIH YJIEKTPIIIK CXEMAChIH €CENTeY JKOHE JKETIIIPy KaKeT.

KenTay TpancopmaTop 3aybIThl KOCAJIKbl CTAHIMSACBIHBIHTAPATY KYPBUIFBIIApH TpaHC(hOpMaTOpIapMeH
ONOKTHI cxema OOHbIHIIA KochuiFaH. Kocalkpl cTaHIusAarsl TpaHchopMaTop MEH OChl TPaHC(HOPMATOP/BI
KOpPEKTEHIIPETIiH AJIeKTp Oepimic skemici Oip-OipiMeH Y3mikci3 Ti30ek Kypadmel. JKemi-TparcdopmMarop
OJOTBIHA TOK TYTBIHATBIH OPBIHIAPAAFBI 3JEKTP KOHIBIPFBUIAPHI KOCBUIJBI HeMece 0acka KOCAIIKBI
CTaHIMAJIAH PE3EPBTI KOPEK anajpl, ce0eOi Oip kel iCTeH IIBIKKAH XarFjaiaa, eki TpancopMarop KajaraH
JKEITIMEH )KYMBIC ICTeH ajMaii/IbI.

byn cxemanma aXbIpaTKBIIITap, ONEPAaTHBTI AXKBIPATKBIITAp CAaHBI a3, al ONEPATUBTI aWBIPFBIIITAp
MYJI/IEM JKOK, COHJIBIKTaH MYHBIH 631 OHbI aBTOMATTaHABIPY/Ibl KAMTaMachI3 €Te]Ii.

Cxema OipmaMa ceHIMI, MKEMIi, aBTOMATTAHABIPYFa BIHFAMIIBI, opi JKMHAKTAYIIbl IIHHAJIAPABIH Oip
KyheciHae amar OoJFaHAa HeMmece JKOHAEY Ke3iHAe AIIEKTPMEH KaOipIKTaynma y3imic Oommaiimel. Xemi-
TpaHc(hOPMATOP CXEMACHIHBIH JKeIifieTi 0apiblK KepHeyie KeHIHeH KOJIaHbUTYbI, KapanaibIMIbUTBIFbL, XKell
MeH TpaHchopMaTop KYMBICTAPBIHBIH CEHIMALTIr — OJOKTHI TyTacTail KOpFayra, opi KOHABIPFBIHBI €Ioyip
ap3aHmaTyra MyMKiHJIK Oepeni.

By cxemaHbIH HeTi3ri KeMIIiNIiriHe KOPHEKTUIIriHIH OipliaMa TOMEHIITiH KaTKbI3yFa 0oanbl, OUTKeHi
ANIEKTp Oepiiici kyHeciHae op TYpil KyaT aFbIHBI OOJIybl MYMKIH, al MYHBIH ©31 OaKpuIay >KOHE KOpFay
KYPBUIFBUTApABI TAHIAY 16 KUBIHIATA TYCEI.

XKemi-tpanchopmarop OnoreiHAa TpaHchopMaTOp HEMece JKeJi iCTeH IIBIKCA, HeMece JKOHJIEy Ke3iHIe
0apIibIK OJIOK JKYMBIC iCTeW ajiMalbl, COHIBIKTaH TapaTy KYPBUIFBICBIHBIH CXEMAachlH ©3TepPTil,KeMipiiK
cxema OOHBIHIIIA KOCY YCHIHBUIBII OTBIP.

Kocankpl CTaHIMSHBIH 2JIEKTP KOHIBIPFBUIAPBIH TaHAAy MEH TEeKCepy YIIIH KbICKAa TYWBIKTAly TOFBI
(K.T.T) ecemnTeniHIi, OHBI €CEeNTey Keleci JKoIJapMeH aHbIKTaIIbI [ 7,8, 9]:

1. BJIEKTp KOCHUIBICHIHBIH 0acThl cyJi0achkl OOWBIHIIA eCenTey CYJI0achl, COJaH KeiiH AJIEKTp alIMacThIpy
CyJ10achIKapacTHIPBUIIBI;

2. anMacTelpy cyiI0achlH TYpJICHAIPY XOJbIMEH Oi3 OHBI Kail TypiHe KedTipaik, on xarmaiga O.K.K.
Oenriji MOHIMEH CHITaTTalaThiH KOPEK KO3i, Oip KOPHITHIH/BI KEeJIepri apKbUIbl K.T. HYKTeCiMeH OaiaHbicTa
00JIybI KEpEK;

3. xopertbiHasl D.K. K. MeH KOpBITBIHABI KEAEPTiHiH mamackl OOWbIIIA K.T. TOFBIHBIH HNEPUOIHKAIIBIK
KYpaMbIHBIH 0acTamnkpl MOHI, COAaH COH K.T. TOFBIHBIH alepUOAMKAJIBIK KYpaMachl »XOHE COKKBITOK
aHbIKTa1bl. COHBIMEH KaTap, 3JICKTP a0 IbIKTapAbIH 3JICKTPOAMHAMHUKAJIBIK TOIMILIITT aHbIKTAJIIBI.

DJeKTp KOHIBIPFBIHBIH €cenTey Cy10achl dKYMBICTBIH KaJlbIIThl PeXiMiH KepceTy kepek. Cyibana K.T.
HYKTEJIepiH, anmaparrtap MEH OTKI3TIIITep/AiH HEFYpJIBIM ayblp *KYMbIC PEXIMiHIE, K.T. TOFBIHBIH arbIHbBI
OoJIaThIHIAM KaFrnaiaa TagIaiabl.

2-111i CYypeTTEeKBICKA TYHBIKTATy TOKTaphIH €CEeNTEYAiH CYJI0achIKOPCETIIIeH.
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Ecl Ecz
£2 : 2

K1

Cypem 2. Kvicka myiisikmany mokmapoli ecenmeyoiy cyi0acol

K.T. TokTapelH ecenTey Ke3iHAETi amMacThIpy MPOIECiH >KeHUIAETYy YIIiH IIaMaiapAblH OapiIbIFel
0a3uCTIK maprrapra KenTipuigi. ba3sucTik KyaThl Ke3-KEITreH ImaMaMeH Oepisieii, OoHIbIK ecemikTi Ss=100
MBA nemece 1000 MBA xonpmanraH pIHFaiiibl. basucTik kepHey, K.T O0IDKaHATHIH OpTalia KOJJTaHBICTHIK
kepHey KagambiMeH (110; 37; 66 kB) aHbIKTammbI.

Basucrik Kyar: Se=1000 MBA

Basucrik kepuey: Usi = 110 kB; Us2 =37 kB; Usz = 6,6 xB.

basucrik Tok kexneci hopMynaMeH aHBIKTAIAIbL:

S
l, =—="— 1000 KA
3.U | =Y 502
V3., 6l /3110
1000 1000

=15.60kA =91.64kA

_ | ="
62 = 43
J3:37 J3:6.6
OCBHIFaH CYHEeHe OTBIPHIT KEHUT TYPJICHIIPY KOJBIMEHOA3HCTIK MAPTTAFhl CANTBICTRIPMAIIBI OipIiKTEri K.T.
Ti30eriHiH 0apibIK 3JIeMEHTTEepiHIH KeAepriiepiH ToMeHIeri (opMyia OOMBIHIIA aHBIKTAWMBI3.

, S
X =X,c S_6
c

Kocankpl craHnmsiapbHBIH TapaTy KYPBUIFBUIAPBIHIA IIMHATAp Ui KoiaaHbuiansl. CeOebi mmHAaIap
MOHTaX JKacaraHJ]a HeMece OJapbl Maiananrana yuemai opi cenimai [10,11].

[lluuamap KaJdbIIThl PEKIM IIAPTHI OOWBIHINA TaHIANAIbI, COHBIMEH KaTap TEPMHUSUIBIK JKOHE
ANEKTPOIMHAMUKANBIK OPHBIKTHUTBIKKA Tekcepineni ne kepHeyi 20 kB-ka neitin JKTK-marpl sKMHAKTAyIIBI
IIMHAJIAPHI ATFOMUHHUIITIK TTapaKTapbIHAH JKacaIabl.

Kymbic pexiMi OOHBIHINA [ITMHA TAHAAY IAPTHI

I CTaHOUA MCH KOCAJIKbl CTaHIHA >XWUHAKTAJIFaH IIWHaJIapbl YIHIH KaJIBIIITBI €MEC HafIIIaHaHy

24C.IICYM .

>
P 2HC .DHCYM..

peXIMIEpiHIETT MAaKCUMAIIBI MYMKiH OOJIATBIH TOFBI.
[lluHanapaaFel TEPMUSIIBIK OPHBIKTBUIBIKKA TEKCepy KaOenbre Ccolkec, SFHH €H a3 TEePMUSIIBIK
OPHBIKTBUTBIKTEI KUMa aHBIKTaNbI [S]:

Erep mmHa jKyKTeMeci JKbUIBITY MIapThl OoOibIHINA OepiirenHeH Temen Oosnca, ssau | <

. Gep.» OHIA

HIMHAJIAY KaJbIIThl pexime xKbuibiHaap! xkone 0° C Tomen Gomasl.
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[luHanap MEH OTKI3TiTepai >JIEKTPOIAMHAMHKAJIBIK OPHBIKTBUIBIKKA TEKCEPY 3JIEKTPOIMHAMHUKAIIBIK
KYIIEHUTY JKoHE TOK OTKI3Tilll KYPBUIBICEIHBIH MEXaHUKAIIBIK €CerTeyiHeH anbIKTanans: [12,13].

MexaHHUKaNbIK ecenTey KesiHme opOip (a3zaHblH MIMHACH, TipekTe Oocam »aTKaH TEH TapajFaH
KYKTEMEHIH 9CepiHEH Kol apalblK Oajkara colikec. by sxarmaiina »Kykreme yiIiH MaibICy MOMEHTI:

f-1?
10

M =

MyH/1a
| -mmHa GoiibIHIaFE! OKIIAYIATKBIITAP aPACHIHIAFbI APAKAIIBIKTBIK, M;
f - mmua y3eiHaBIK Gipirine kenetin kynr, H/m.

Y11 dhazaisl K.T. Ke31H/Ie OpTaHFhI (ha3aHbIH Y3BIHIBIK OipJIiriHe KeJISTiH KYIII:
i 2

|
frace =176 é -107" H/m
MyH/Ia,
a — meKTec (azanap apachIHIarbl APAKAIIBIKTHIK, M;
iy — K.T. COKKBI TOFBI, A.

Maifbicy MOMEHTI 9cepiHEH IIMHA ilIiHAe Haiaa OonaThlH KepHEYi 568,7. OepiyieTiH MOHIMEH CaJIBICTBIPY

KaxXeT

M fl?

= <9,
ecen. W 1 O\/V oep

MYHJIa, 566 . -~ LIMHA KeJiepriciig MomeHTi, m®,

OpTyp:i MaTepuai yiiH 5661]. MmoHi: MT meic — 140, AT - 70 anromunuii, 6omnar - 160.

Kenepri momenti mmuna Qopmacel emmieMiHe >koHE e3apa OpHajacyblHa OalimaHbICTHI. Maiibicy Ky
CBI3BIFBI KBIPBIHA 9CEP €TKEH IET1 TIKOYPHIIITH KUMAJbI IITWHA YIITiH

b-h?
W, =—
6
aJI €HIK JKarbIiHa, OH/Ia
b-h?
W, = 6
[lTenGep:i KYOBIPIIBI KUMa YIIIiH
4 4 4 4
w2, D" —d ~01 D" —d
32 D D
W kenepri MOMEHTiHEH Oacka HeTisrl ecenTey MapThIH KapacThIPy KaXKeT:
5ecen. < bep.

On ywin | Tipeyiin okmaynarsI apachiHIarsl LIMHATAP MEH OTKiH apakallbIKTAPbIH TAHIAY KaXkeT.

6, 10, 20 xB kepneyni konasipreiiapaa TK oyezmeri aiekTp OepikTiK mapTTapsl OOWBIHIIA XKapPBIKTAFbI
dazamap apacer 100, 130, 200 mm cotikec 6oty kepek [14,15].

Tipeyim oKHIaynaTKbIITap apachblHIaFbl OTKiHAI 1,5+2M aykpIMbIHAA koHe TK YSIIBIFBIHBIH KBICKA
KaJaMbIH/a TaHaH/Ibl.

Comnait na | eTkin mamaceiHan Tipeyil muHa oKIIayJaMaiap/blH MEXaHUKAIBIK OEpiKTiri GaiiaHbICh;
COHJBIKTaH OKIIaylaMalap[bl TaHAay MIMHAIApAbl TaHAayMmeH Oipre xypriziieni. Pazaapanblk KyIITEH
NIBIFATHIH TIpEYyilll OKIIAYJIAFbIIITAPIBIH KYKTEME [IaMachl:

FMCZKC = fJVlaKC ) I

MBIHA OepiNreHHEH acay Kepek:

Maxc bep.
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Ecenrey  kesiHme TIpeK  OKMIayJlaMalapblHBIH ~ OepiteTiH  KykTeMeHi  Oy3puiatelH  0,6-maH
kabpnananei(0,6- F; )

Kern CBI3BIKTBHI MIMHATAPFA, SIFHU TMAaKETKe 2 HeMece 3 ChI3BIK KIPTeHJE, iIIKi MaKeT ChI3BIKTAPhI )KOHE
(dazamap apaceIlHIArbl DIICKTPOAMHAMHKAIBIK KyIITep Naiima Oonanbl. EKi CHI3BIKTHI IMaKeTTi ITHMHA
MaTepUabIHAAFbl TOJBIK KEPHEY, MTAKET MEH (ha3anap ChI3BIKTAPLIHBIH 63apa ocepiieCyiHeH naiia 0onaipl:

S =8y +6,

ecen.

Kopbithinasl. byn Mmakanana Kenray tpancopmarop 3aybITBIHBIH KOCAJIKBI CTAHIMACH TapaTy
KYpPBUIFBICHIHBIH OJIOKTBI CXEMachblH KOIipJli cXeMara aybICTBIpY YCBHIHBUIIBI, cebebi Oyn cxemana
QKBIPATKBIILITAP, OMNEPAaTUBTI  AXKBIPATKBIIITAD CaHBl a3 »JKoHE Kemi-TpaHcdopmaTtop OJorbIHIA
Tpa"copMaTop HeMece XKelli ICTeH MIBIKca, HeMece )KOHIEY Ke3iH e 0apiblK OJIOK )KYMBIC iCTeH amMaiiIb.

CoHIBIKTaH YCBIHBUTBITI OTBIPFAH KOIIIPIIK cxema Oip sKelll 3aKbIMIaHFaH Ke3aeTpaHchopMaTopIbl OeJIim
TacTayra MYMKiHIIK Oepeni. Kemipmi cxeMaHBIH apTBHIKIIBUIBIFBL SKENiZeTi OapiblK KepHeyle KeHiHeH
KOJIIAaHBUTYHI, KapamalbIMABUIBIFI, JKelli MeH TpaHchOopMaTop >KYMBICTAPBIHBIH CEHIMILTIT, YHeMILIiri,
JKYMBIC JKarlalbIHBIH e3repyiHe OalIaHBICTBI CXEMalapAblH ©3TrepyiHe BIHFAWIBIFBL, MaiiaiaHy
KayIIcCi3/iri, SKOJOTHSIIBIK Ta3aJIbIFbI.
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RESEARCH AND MODELING OF FLUID MOTION IN THE CASE WHEN THE VOLUME OF THE FLUID
DOES NOT CHANGE AND IN THE CASE WHEN THE VOLUME CHANGES
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Abstract

A liquid is a physical body that has the property of fluidity, so it does not have its own shape and takes the form of a
vessel that it fills. Liquids are divided into two types: drip and gaseous. Droplet liquids are characterized by high
compression resistance (almost complete incompressibility) and low resistance to tensile and tangential forces, due to
the insignificance of the coupling forces and friction forces between the liquid particles.An incompressible fluid is a
mathematical model of a continuous medium whose density is preserved when the pressure changes. When defining an
incompressible liquid, it is assumed that it retains the basic properties of the liquid, in particular, to change shape at a
constant volume.The article presents the experiments demonstrating two types of incompressible fluid are presented.
The first type is the motion of fluid not changing its volume due to elastic deformation. The second type is the
formation of vortices during the expansion of the fluid that has received additional kinetic energy. Formulas for
calculating and modeling vortices are proposed.

Keywords:kinetic energy, elastic deformation, experiment, differential equations of second-order curves.

AHxoamna
C.0.060imananos %, J1.F Kacenosa *
YKaszax sxonomura, kapocwl scane xarvkapanvix cayoa ynusepcumemi, Hyp-Cyaman x., Kazaxcman
KOJIEMI O3I'EPMEI'EH )KOHE KOJIEMI O3I'EPI'EH KAF I[AFIJIAPBIHI[AFLI CYFIBIKTI)IKTI)IH
KO3FAJIBICBIH 3EPTTEY )KOHE MOJAEJIB/JEY

Cy#BIKTBIK — aKKBIIITHIK KaCHETKE He, COJl cebemnTi ©3iHiH aepOec (GopMachl JKOK KOHE €31 TONTBIPFAH BIIBIC
(dopmacsiHa ue 6oaThiH Gusnkaiblk qeHe. CyHbIKTBIKTap TaMIIbI )KOHE Ta3 Topi3ai 6okl ekl Typre Oesineai. Tamiubl
CYHBIKTBIKTap CBIFBUTyFa JEreH YJKEH KeAepriMeH (TONBIKTal CBHIFBUIMAWTHIHJIBIKIICH), COHBIMEH KaTap CYHBIKTHIK
OenmekTepi apachlHOAFBl TYTAaCYMEH YVHKeNiC KYMITEPiHIH IIamMaikl OONyBbIHA MIAPTTH OOJIATHIH CO3BLIY JKOHE
KAHACYKYIITEpiHE TOMEH KeaepriMeH cunaTTanaabl. CRIFbUIMATBIH CYHBIKTBIK — KbBICBIMHBIH ©3repyl KesiHze
TBIFBI3/IBIFBl CAKTaNlATBIH TYTAC OPTAHBIH MaTEeMaTHUKaJIBIK Mozewi. CHIFBIMANTBIH CYMBIKTHIKTBIH aHBIKTaMachIH/A
CYHBIKTHIKTBIH HETi3ri KacHeTTepi cakTalaabl, HAaKTbl aWTKaHIAa TYPAaKThl KeJieMIe KalIbl e3repyi MyMKiH.byn
MakKajaja ChIFbUIMAlTBIH CYHBIKTBIKTBIH €Ki TYPiH KOPCETETiH 3KCIIEpUMEHT YCHIHBIIFaH. BipiHII TYpi — cO3BUIMAIIBI
nedopmanusi eceOiHEH KesieMi e3repTiIMEereH CYHBIKTBIKTBIH KO3FasbIChl. EKIHIN Typi — yiiFaiiFaH Ke3Ze KOChIMINA
KUHETUKAJIBIK SHEPrHUsiFa e 00NaThIH CYHBIKTBIKTAH KYHBIH KaJbINTACThIpY. KyHBIH/BI ecenTey )KoHe MOJIeIb/Iey YIIiH
(dbopmynanap YChIHBIIFAH.

Tyiiin ce3mep: KHHETHKAIBIK DHEPTUs, cepmimiai aedopmaius, SKCIHCPUMEHT, CKIHIN PETTIK KUCBHIKTApIbIH
nudhepeHIMaIIbIK TCHACYIEPI.

Annomayus
C.A.A60vimananos 1, JI.I Kacenosa 2
'Kazaxckuil ynusepcumem 3K0HOMUKU, PUHAHCOE U MedcOYHapoOHoll mopzoenu, 2. Hyp-Cynman, Kazaxcman
NCCIEIOBAHUME U MOJAEJINPOBAHUE JIBUKEHUSA XKUJAKOCTHU B CJIYYAE, KOI'TIA OBBbEM
KNJAKOCTHU HE MEHSIETCS U B CJIYYAE, KOI'TA ECTb U3BMEHEHUSI OFBEMA

Kunkocts — puznyeckoe Teno, odaamaroniee CBOWCTBOM TEKYyUECTH, BBUY YEro HE UMeroIIee COOCTBEHHOH GopMBbI
1 IpuHIMaromiee GopMy cocyaa, KOTOPHIA OHa 3anoiHseT. JKUIKOCTH IeIAT Ha [1Ba BU/Ia: KaneJbHbIe ¥ ra3000pa3HbIe.
KarmenbHpIe JXKUAKOCTH XapaKTEPU3YIOTCS OOJBIINM COMPOTHBICHHEM CXKATHIO (TIOYTH MOTHOW HEC)KHMAeMOCTBIO) U
MaJIBIM COMPOTHUBJIICHUEM PACTATHBAIONINM W KacaTeIbHBIM YCHIUSAM, OOYCIOBICHHBIM HE3HAYHTEIBHOCTHIO CHII
CLUEIUIGHHS U CWJI TPEHUS MEXIYy YacTHUIaMH >XUAKOCTH. Hecxumaemasl >XKUIKOCTb — MaTeMaruieckas MOJIeNb
CIUIOUTHOM Cpeabl, IUIOTHOCTh KOTOPOH COXpaHseTcs NpU HM3MEHEHUU NaBieHus. llpu onpeneneHud HeCKUMaeMOM
KHUJIKOCTH TOJPA3yMEBAETCs, YTO OHA COXPAaHIET OCHOBHBIC CBOMCTBA JKHUIKOCTH, B YACTHOCTH M3MEHATH (POPMY IPHU
MMOCTOSTHHOM 00BeMe.B cTaThe mpencTaBiieHBl IKCIEPHUMEHTHI, MOKA3hIBAIOIIME JBa THIA HEC)KHUMAEeMOW KHIKOCTH.
[lepBeIii THO — OBIKCHHE XHIKOCTH Oe3 M3MEHeHHs o0beMa 3a cdeT YIpyroi nedpopmanuu. Bropoit tunm —
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(opMHpOBaHHE BHXpPEH NpPU PACIIMPEHUM >KHIKOCTH, MOJYYUBILEH IOMOJIHUTEIbHYIO KHHETHYECKYIO JIHEPTHIO.
[MpennoxxeHs! GpopMyItbl 1J1s pacyeTa U MOJICIMPOBAHIE BUXPEH.

KaioueBble cioBa:kuHeTHYECKash DHEPTHs, ynpyras aedopMaiys, SKCIepruMeHT, uddepeHanbHble YpaBHEHUS
KPHUBBIX BTOPOT'0 MOPSAKA.

Introduction. Let us give the definition of a fluid and an incompressible fluid from textbooks. A fluid is
an aggregate state of a substance that is intermediate between the solid and gaseous states. The fluid, while
retaining certain features of both a solid and a gas, has, however, a number of features specific to it only, of
which fluidity is the most specific. Like a solid body, the fluid retains its volume, which is shown in its low
compressibility. The fluid has a free surface.

An incompressible fluid is a mathematical model of a continuous medium, the density of which remains
with a change in pressure. When determining an incompressible fluid, it is assumed that it retains the basic
properties of the fluid, in particular, it changes shape with a constant volume[1].

We show that this property allows an incompressible fluid to create motion in a closed space. For this
purpose, expand the definition of an incompressible fluid. There is the smallest incompressible particle of the
fluid that can change its shape while maintaining its volume.

1. Fluid motion experiments without changing the fluid volume due to elastic deformation.
Water has an insignificant compression coefficient and in many cases is suitable for studying the
processes of incompressible fluid motion.
In Physics classes, the experiment "The fall of the body in a fluid" is demonstrated (Fig. 1). Naturally,
we see only the motion of a solid body. Let us describe the motion of a fluid with a constant volume.Let us
do some imaginary experiments. Let the smallest incompressible fluid particle take the form of a cube of 2 x

2 x 1 conventional units (Fig. 2).
T
3 2

Figure 2. Model of the smallest incompressible fluid particle
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Imaginary experiment 1.

We have a 4 x 4 x 1 cubic vessel. The vessel is absolutely solid. We place
four equal 2 x 2 x 1 particles, three fluid particles and one solid particle of the
same shape, in the vessel (Fig. 3a)

The vessel is closed on all sides. The mass of a solid particle is greater than
the mass of a fluid particle. Under the action of gravity mg, particle 0 will deform
particle 2. According to the Pascal's law, the pressure will apply to all fluid
particles. We obtain the motion of all fluid particles in the vessel (Fig. 3b, 3c).
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Figure 3. Model of a cubic vessel (M sp.>m )
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Figure 1. The fall of the
body in a fluid
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Imaginary experiment 2.
A solid particle has a mass less than the mass of a fluid particle. The solid particle is placed on the bottom
of the vessel (Fig. 4a). We obtain the ascent of a lighter solid particle (Figs. 4b, 4c).
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Figure 4. Model of a cubic vessel (M sp.<mp)

In addition to the visible motion of solid particles, we obtain the motion of fluid particles.

Imaginary experiment 3.

We replace solid particle 0 with a fluid particle with a momentum different from the momentum of other
particles. In the fluid, an exchange of momenta between particles will occur through the exchange of elastic
shocks. If the difference between the momenta is large enough, elastic deformation of the particles and
topological motion of the fluid will occur during the momenta exchange. Naturally, the topology of particle
shape changes will be much more complicated than in previous experiments. In a real fluid, the momenta
will be aligned and the topological motion will tend to zero.

2. Experiments of the formation of vortices during expansion of a fluid that has received additional
kinetic energy.

"Thus, a trickle can have no beginning or end inside the fluid; it should, therefore, have a beginning and
end at the free boundaries of the fluid or be closed” [2, Chapter 2, §2].

Physical experiment 4.

Tea leaves are poured into a vessel with solid and transparent walls and a flat bottom. Close the vessel
and spin it. Tea leaves under the action of centrifugal force and friction force will move along the vessel
wall. The air force for this experiment is quite discharged and its effect can be ignored[3], [4].

Physical experiment 5.

A vessel with solid and transparent walls is filled with water to the brim. We place several tea leaves as
motion markers. We close the vessel tightly with a lid, shake it hard a few times and place it on the table. Tea
leaves, having received kinetic energy, will move chaotically and settle under the influence of gravity [3],
[4].

Physical experiment 6.

A vessel with solid and transparent walls is filled with water to the brim. As motion markers, we place
several tea leaves randomly scattered on the bottom. We close the vessel tightly with a lid. Then the vessel is
placed on a rotating circle. We spin and stop it. We see that the tea leaves are grouped in the center of the
vessel bottom [3], [4].

Physical experiment 7.

Let us repeat experiment 6 with a parallelepiped-shaped vessel. The result is the same, tea leaves are
grouped in the center of the vessel bottom. However, the scatter from the center is farther, which is explained
by a more rapid destruction of the rotational motion of the fluid after stopping the rotation of the vessel.

In experiments 6 and 7, the fluid starts to rotate with the vessel and behaves like a solid body. All
molecules get the same angular velocity, and the linear velocity increases from the center to the periphery.
After stopping the rotation of the vessel, the fluid starts to show fluidity and viscosity. Friction on the vessel
walls will reduce the speed of rotation of the fluid molecules from the vessel walls to the center. All fluid
molecules in the vertical direction are affected only by the force of gravity and it is equal for all molecules,
therefore, it is impossible to move molecules up and down a closed curve with the same speed at the
corresponding points of the curve. This means that closed curves of motion in the vertical plane do not occur
in these experiments. In experiments 6 and 7, fluid motion is caused by centrifugal forces, it may be said, in
pure form. Typically, fluid motion is caused by rotation of a solid object in a vessel. For example, of a spoon
in a glass. The end result is the same, tea leaves are grouped in the center of the vessel bottom.

Let us clarify the definition of "fluid has a free surface”. This means that there is a space with a gaseous
substance above the surface of the fluid. The motion of fluid and gas particles is affected by the uneven
distribution of kinetic energy, gravity, and friction [3], [4].

Physical experiment 8.

We fill a vessel with solid and transparent walls with water for about 3/5 and close it tightly. We shake
the vessel randomly for some time with force. Then we quickly put it on a stationary surface. The
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streamlines arise, some of which tend to close themselves. The formation of a vortex from the random
motion of molecules is observed.

If experiment 8 is repeated in a vessel with a square cross section, then the formation of a vortex is not
observed. Hence the conclusion: the following is required for the vortex formation: 1) a sufficient amount of
kinetic energy of the fluid molecules, 2) an additional space, 3) a directing force for the curvature of the
motion [3], [4].

To obtain a vortex for an incompressible fluid with a pressure drop, condition 2 is required.

Figure 6. Vortex from the random motion of molecules (FE-8)

3 Derivation of formulas for calculating and modeling vortices

It is known that inside the vortices, the pressure decreases towards the center, which means that the
density of the fluid decreases not due to compression, but due to expansion. The faster the fluid moves in a
volume of space larger than the volume of the fluid, the less force holding the fluid molecules together. Right
up to the break. A horizontal buoyancy force appears - an analogue of the Archimedes force.

Fyi = aip;V; @

where p;- density of the fluid in the i-th layer,
a; —acceleration,

V;- volume of the i-th layer,

F,;—buoyancy force.

If the acceleration is constant, then formula (1) goes into (2)
Fyi = p;aV; 2)

We have two values that affect the motion of molecules of an excited ideal fluid on the plane: the proper
momentum of the molecule and the horizontal buoyancy force. According to the Newton’s laws, it is known
that the action of at least two forces is necessary for curvilinear motion. In a two-dimensional plane, a vortex

would be obtained from concentric circles of streamlines that coincide with the motion paths of the fluid
molecules.

In three-dimensional space, the Archimedes force, arising under the influence of gravity, was added

Fai = pigVi 3)
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The chaotic motion will pass into the nested cones of rotation with the top down. Since the side surface of
each cone has the same density, the streamlines can form any second-order curves along the conical sections
of the cone. Note that there are no closed curves in the vertical conic section. Attenuation of the vortex will
occur due to the dissipation of energy with the environment.

Conic sections are second-order curves, the motion along them can be calculated by differential equations
of second-order curves [3]. In the above experiments, the vessels are symmetrical with respect to the vertical
axis, therefore, the streamlines on the surfaces of the cones will also be symmetrical with respect to the
vertical axis. This involves using a differential equation of second-order curves with respect to the center

.. _ 2%0%x cos(@(t))*sin(@(6))*(¢)?
¢= 1— 62 cos(@(t))?

(4)

When deriving equation (4), a generalized formula Q was used. In real fluid motion, the generalized force
is the sum of the forces

Q = Fa + F,+ Fy(Fig. 7), where Fais the Archimedes force, F, is the buoyant force from the outer layer, F;
is the friction force, and v is the velocity of particle M.

Figure 7. Forces affecting a fluid particle M moving with a velocity v

The demonstrated experiments allow modelling and studying the fluid motion in laboratory conditions.
The system of equations (5) makes it possible to numerically calculate the motion of a fluid in a vortex.

.. _ 2%02x cos(p(D))+sin(p(t))*(9)?
¢ = 1— 02x cos((t))2

Fyi = piaV;

L Foi = pigVi
i=012 ..N. N -the number of vertical layers in the vortex.
For a real calculation, we need to draw a system of equations based on coordinates.

Conclusion

1. The first stage of fluid movement in nature in an ideal form is impossible. A rigid closed vessel is
required. In inanimate nature, topological fluid motion is possible. This should be taken into account when
magma moves inside the planet. In living nature, if the walls of organic cells are considered sufficiently
solid, the motion of intracellular fluid can be considered as the motion of a fluid due to elastic deformation of
its particles.

2. General differential equation of second-order curves [1]

¢ = 2% (r (p(1))) * sin(g) * @2

does not limit the choice of the radius function. You can find a function that describes motion in the vertical
plane in the field of gravity.
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3. Experiments 4-8 are physical, but it is difficult to observe them in this form in nature. There is no clear
boundary between the vortex and the external environment. The formation processes in fluid or gas with
increased kinetic energy do not occur so unambiguously. However, these experimental limitations allow
studying the formation of streamlines and buoyancy forces (1) and it is possible to identify other properties
of fluid motion.

4. When describing experiment 7, the impossibility of vertical closed streamlines was proved. Einstein
probably understood this and proposed the friction effect to equalize the velocities of fluid molecules in
vertical closed streamlines. However, this hypothesis is not confirmed by calculations or experiments [5],

[6].
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OPTAJIBIK AEHETE AKAKBIH KBASUJOHTI'EJIEK OPBUTAJIAPABIH, OPHBIKTBIJIBIFbI

Anoamna

PensaTuBTi mIeKTeNTeH Y AeHe eceOiHe, OPTAIBIK JeHEeTe JKaKblH KBa3HIOHreJIeK OpOUTaIapbIHBIH OPHBIKTBUIBIFEI
3eprrenni. PensaTuBTI eMec jkarmaiina, ChIHAK JICHECIHIH opOuTanapblH Xuuia OeTTepi apKbUIbl CHIATTayra 0oJajbl.
OpranblKk JICHEHIH OpHanacybl KOOpAMHATTap OachlHA COWKEC Keyeadi, eKiHIII JieHe OpTaiblk (OipiHImI) IeHeHiH
alfHaachIHAFbl JIOHTENeK opOuTameH Ko3ranajbllllexTenren, pensTHUBTI yII JeHe eceOiHIH KO3FajbIc TeHAeyJepi
IeHTeNieK opOuTanap yuriH 3eprreinred. Ochl PeSTHBTI KO3FAJbIC TCHACYJCPIH MaiilaaHblll, OPTAIBIK JICHETe JKaKbIH
aliMakTap/iarbl ChIHAK JICHECIHIH PEJISITUBTI KBa3UAOHIeJIeK OpOUTaIapbIHBIH OPHBIKTBUIBIK MACEIeci 3epTTe .

Tyiiin ce3mep: J)KCT, kBa3umeHrenck opoura, yi qeHe ecedi, KO3FaIbICThIH OPHBIKTBUIBIFBI, ChIHAK JICHECi, Xuilia
oeri.

AnHomayus
M.E. O6iwes", C. Toxkmapbaii*, A.3. Tanxam?®, O.JK. Abviraesa®
YKasaxcruii nayuonanviwiii ynusepcumem um. ano-Papabu, 2. Anmamet, Kazaxcman
YCTOMYUBOCTD KBA3HU KPYTOBbIX OPBUT BBJIU3U LIEHTPAJIBHOI'O TEJIA

B 3amaun pensTUBHBIX OrpaHWYEHHBIX TPEX TeJl, OblIa NCCIIEJOBAaHA YCTOWYNBOCTD KBAa3HUKPYTIIBIX OPOUT, OMMKHUX
K IIEHTpaJIbHOMY Telly. B ciydae, korna He pelsTHBHOE, OPOUTHI MPOOHOTO Tella MOXHO OIHCATh Yepe3 MOBEPXHOCTH
Xwna. PacronoxeHne EeHTPaIbHOTO Tella COOTBETCBYET HA HAYAJI0 KOOPJHMHAT, BTOPOE TEJIO ABUTACTCS IO KPYITIOH
opbuTe, KOTOpasi HAXOAWUTCS BOKPYr LEHTPAIBHOTrO (TIEpBOTO) Tela.YpaBHEHUs JBM)KEHHU 3aJadd OrPaHUYCHHBIX,
PEISTUBHBIX TpeX Tel ObUIM MCCIIEAOBAaHBI JJIsl KPYIIIbIX opOuT. Mcronb3yst 3TH ypaBHEHUs PEISITUBHOTO JIBHXKCHUS,
OblIa KccileloBaHa NpodieMa YCTOWYMBOCTH PEIISITUBHBIX KBa3HKPYTIIBIX OPOUT MPOOHOTO Tena B 00JacTsX, OIMIKHUX
K HEHTPAJILHOMY Telly.

KuroueBbie ciaoBa: OTO, xBasukpyrias opOHTa, 3ajada TpeX Tel, YCTOWYMBOCTH IBIDKEHUS, MPOOHOE Telo,
MIOBEPXHOCTh XUJLIA.

Abstract
THE STABILITY OF QUASI-CIRCULAR ORBITS NEAR THE CENTRAL BODY
Abishev M.E. Y, Toktarbay C.%, Talkhat A.3.%, Abylayeva A.Zh.!
'al-Farabi Kazakh National University, Almaty, Kazakhstan

In the problem of relational bounded three bodies, the stability of quasicircular orbits close to the central body was
investigated. In the case when it is not relational, the orbits of the test body can be described through the Hill surfaces.
The location of the central body corresponds to the origin, the second body moves in a circular orbit that is around the
central (first) body. The equations of motion of the problem of bounded, relational three bodies were investigated for
circular orbits. Using these equations of relational motion, the stability problem of the relational quasicircular orbits of
the test body in regions close to the central body was investigated.

Keywords: GRT, quasi-circular orbit, three-body problem, motion stability, test body, Hilla surface.

Kipicne

JKanmer canbicThipManbuiblK  Teopusichinaa (XKCT) nmeHenepiaiH KO3FalbICBIH 3€PTTEyIl €Ki TOIKa
XKikTeyre Ooyaapl. Atam alTKaHJa, HYKTEIIK MacCaHbIH KO3FaIIbIC Maceseci )KoHe ayKbIMIbl Maccaslap IbiH
KO3FaJIbIC Maceseci. OpicTiH TeHIeyJIepiHeH KO3FalIbIC TeHCYIEPiH alyAblH OipHele aaicTepi 6ap, MbICANIBI
Onnmein-Unpensa-Xodpdpman (OUX) [1, 2], Dokriy OipiHwi KybIKTay 9aici, DOKTIH eKIHIII KYBIK dAici
xoHe T.0. [3-5]. DUX xone Mubenpa omicTepi HYKTEIIK MaccalapbIHBIH KO3FalbIC TEHIEYIepiH Tabyra
MYMKiHIIK Oepeni. HproToH anram per KyH >KyHeciHiH JUHAMHUKAIBIK MOJENIH JKacaraHza, >KYMeHiH
OPHBIKTBUIBIFBI Typajibl Macenere OipaeH Tam 6osabl. OHBI COM Ke3JeTi FhUIBIMHBIH JKaFJalblHaa ey iH
MYMKIHZITT 0osiMaibl. ["paBUTAIMSUIBIK ©PICTErl JeHeep KO3FabIChIHBIH OPHBIKTBIIBIK MACEIECIH 3ePTTey
y3aK TapuxkKa he. AJFall pPeT IUIaHETApJIbIK KO3FaJbICThIH OPHBIKTBLIBIFBI Typajibl MACEICHI €Ki KOPHEKTI
ranbiM Jlamnac [5] sxone Jlarpanx [6] Koibl.
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AcrmiaH aeHenepiHiH KO3FabICHIH OPHBIKTBIIBIFBIH 3€PTTCYIIH KIACCHKAIBIK SICI - KO3FAIBICTBIH HET13T1
TEHJCYJNepiH YHUBITKY oMiCIMEH KaTapfa KIiKTeml, OJapAblH OipHelne Mylleci apKbUIbl MISHIiMAl JKa3yra
HerizgenreH.  Auaiiga, Aunpu Ilyankape, OyHmali karap TypiHae OepiireH — ImennMIepIiH
KUHAKTAIMAUTBIHABIFBIH KepceTTi. CoHApIKTaH OyHIall memimaepAi acnmaH jKyienepiHae YaKbITThIH
KETKUTIKTI WHTepBalblHAa maimamanyra Oonmaiinel. A.H. KommoropoB men B.W. ApHonba koHE
aMmepuKaHaelK MarteMatuk JIk.Moszep KAM Tteopusacern kacansl [1,2]. byinm Teopus OoifpIHINA,
TUIaHeTaJIapAblH PEe30HAHCTHI OpOUTANIAPBIH JKOHE JKAaKbIH OpOUTAIapabl €CKEPMETeHJIE, KO3FAIbIC IApTTHI
TYpJe OPHBIKTEI O0JTaIbl. OKIHIIIKE Oopal, pe30HaHCTap HAKTHl KYH JKYHECiHIe 0Te MaHBI3ABI POJI aTKapabl.
Conppikrad, KAM TeopHsICHIHBIH TYKBIPHIMIAPBIH KYH XYHECiHE TONBIKTal KOJJIaHyFa OOJMAaNTHIHIBIFHI
IIBIFAJIbL.

KCT-ga, mwekTenreH yul JeHEe MOCENECIH 3epTTeyre apHairaH OipHemie >kymbictap Oap. Hykremik ymr
Macca YIIiH, YIOYPHIITH KOHPUTYpaIMsUIbl IIEHTiMAe,erep OCHl YIIOYPBIIITHIH op JKaKTapbhIHBIH
Y3BIHJBIFBIHA KATBICTBI PENITHBHCTIK Ty3eTynep Oipaeil Oosica raHa, HploTOHHaH KeHiHT XybIKTayaa
mrenriMaep KO3Faliblc TEeHACYIH KaHaraTTaHIBIPaThIHABIFBI KepceTinreH [7]. CoHbIMEH KaTap, MbIHa
JKyMBICTa [8] MIEKTEITEeH YII JIeHE MOCEIICCIHIH PEIIATHBHCTIK 3(PQEKTiIepi 3epTTENIi KOHE PEIITHBHUCTIK
addext M/R mapameTpi 6cKeH 1€ MaHBI3IbI OONTATHIHIBIFBI KOPCETLIIII.

KCT mexaHWKachIHAAFBI ayKbIMJBI JICHEHIH KO3FalbICHIH eH anram B. Dok TyXKbIpbIMIanFaH, colaH
keifin [lerpoBa, bpym0epr xone A6mmnauH 3eprrereH [3-5]. GOKTHIH omicTepi IeHEeNepiH IMIKi KYPBUIBIMBI
MeH (opMachH €CKepe OTBHIPHII, ayKBIM/IBI JIHENIep KO3FAIBICHIHBIH TeHIICYIEPIH allyFa MYMKIH/IIK Oeperti.

XKCT asceiama, [9-10]- xymbicTapaa, AeHrelek OpOMTAMEH KO3FaaFaH CKiHIN JeHeaeH OOJNaThIH
aybITKYyJIap, OPTANbIK JICHEHIH ChIHAK JCHECiIHIH KO3FaJBICBIHA 9CEpi PENATUBHUCTIK TY3eTyJepre mamarnac
0OJaTBIH KaFjaii/la, ChIHAK JCHEHIH JOHreleK KO3FaIBICTHl OpOWTANapbIHBIH OPHBIKTBUIBIK Moceleci
3epTTEN Al COHIal-aK, OYJI JKaF/Ialiia, ChIHAK JICHE OpOMTACHIHBIH OPHBIKTHI OOJIATHIHIBIFbI KOPCETIIIII.

Byn kymbIcTa, pEensSTHBTI, JKa3blK, IIEKTENTEH IOHIENeK KO3FAlBICTBl YII JICGHE MOCENECiHIe, ChIHAK
JIEHECiHIH KBa3UIOHTeIeK OpOUTaMEeH KO3FallFaHIaFbl OpOUTaHBIH OPHBIKTHLIBIK MOCETIECi 3epTTeNe .

Kyiienin Jlarpanx :xone ['aMUIbTOH (PyHKIUSACHI 5KIHE KO3FAJBIC TeH/1eyJepi
[lexTenren ym AeHE MOCENECIHAE, Maccanap KaTblHackl m, [J m, (] m, mapTeiMeH Oepincin. Opraibik

AeHe peTiHAe M, MaccaHbl TaHJam anyra Oosaael. M, Macca JOHreleK OpOUTaMEH OpTalbIK ICHEHI

aiiHasbIm, O1p *a3bIKTHIKTA KO3FaIChiH. byHnall xyliee chiHaK Maccackl M, Gacka eki JAeHere 0OJIFaH dcepiH

eckepmeyre Oonazpl. Bysl Mocene MeKTeNreH, Ka3blK, TOHISICK KO3FAIBICThI YIII JieHe eceOi e aranajpl.
Knaccukanbik HbOTOH Teopuschl OOWBIHINA, €rep ChIHAK JICHECI JOHIrelIeK OpOMTaMeH KO3FalbICTa,
KO3FaJIBICTBIH OPHBIKTHI OonaThiHAbFbl Oenrini. JKCT na, ocer xyheHiHpensaTuBTI Jlarpamxk ¢yHKIusacH|9]
TOMEHIET1Iei:
2 2
L = m,V, n myV; m,m, mm, m,m,

1
2 e T g M)

v, (F, — 1)) (9, (F, - T,
+ 72 Smym, v§+3mlm3 V2 + £an3 3v22+3v§—7(\72\73)—(\/2( %)% (R %))
2¢*| e [N A

2
—Z—zmlmzm 1 1 1 J

+ +
AN A AN A

_ 72 mlmz(ml+m2)+m1m3(m1+m3)

+ 1
2 W of [ Y
Colikeciniie,
oL
H=V—-L 2
K oV, @)

OpHekTepiH eckepir, [aMHIBTOH QYHKIUSACHI

156




A6ali ameiHOarbl Ka3¥IY-HiH XABAPLLbICbI, « Pusuka-mamemamuka felabimoapsl» cepuscsl, Ne2(70), 2020

SKEHJITIH KOepeMis.
TEHJICYJep KIACCHKANBIK MEXaHHMKaJarbl KO3FAIBICTHIH TCHIACYJICPIHE aifHaTabl.

2 2 4 4

P> D, mm, mm mm) 1(p pz
- —y| =L _ 3
2m  2m, It || |r2—r| 8c? ( 2m®
+ 2X - 7p’p’2+(p(2_r))(p22(r2_r)) 3Y m g
2¢%|T, - T IF, 7| 2\IL-7 [5)
2 2
_3_y2 szﬁ +@Jp—+y—2mlm2m ﬁ1q+a —
2¢°([F=%,| [F|)m ¢ L[] [%lT 7] Irllfz—fl
b m,m, (m, +m,) mlm(ml+m)+m2m(m2+m) 3
A R
By xkyite ymin, [aMUITbTOHHBIH KaHOHBIK TEHICYJICPiH NaliJaaHbI
=0 p=- 0 @
Coop o
Kosranbic TeHACynepiH TOMEeH Ier1 ek jxa3yFra 00abl:
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?3:& 1_% p32+3}/ szq +@ +12_'1_> 7[32+(2 3Z(p2_'(22 3)) (5)
m,|~ ¢’ m, -7 |6 c?|r,— 1 r, - 1]
= m oy Ty (P,Ps)(1 T
ps__Vm_l,ss ;+7 2ﬂ33(r2_r3)_272( 2#3)(#23 3)
|r3 |2—I’3| c |2—I’3|
3B (LB (P (R-B))(o-F) 1 ro oo
_ V4 3\'27 13 2\'27 13 2" 3) . .
2" o o rpLP (P (e B )+ (P (5 -6))
3y B, my(F, 1) ﬁ_z m,(L-%) mpf
2 m Jp-ff m R-Bf R
ymmm| K5, A
2
¢ A AT A
+7/_2 mm, (m, +m, )T, _m,m ,(m, +my)(F,—F) ©)
LR )

2 . . .
Tenueynepaen 1/C° mywenepini pelsaTHBHCTIK KO3FalbICKa >Kayal O€pETiH KOCBIMIIA MYyIIEJIEp
Ilexrik >xarpaiija, sSFHU PEJATUBTI €MEC KO3FaJbIC JKaFJIalbIHIA, JKOFapbIIarbl
Kammer kxarnmaiina,

KOFapbIAarbl TEHJACYJICPAIH aHAINTHKAIBIK IIEeIIiMi JKOK, OHJarbl ceOem TEeHICYJIEpIiH CBI3BIKTHI
eMmecririgge. Kiaccukanbplk MeXaHWKaJIarbl TEHJEYJIEPACH albIpMAlIbUIBIFBI- JKOFApPBIJAFkl KO3FaJbIC
TeHJIeyJIepiHIH KypaylIbUIapbIHBIH KypJieli OOJIBI KeJeTiH ITiH/Ie.

KO3F AJIBICTBIH OPHBIKTBLIIBIK MQCGJ’IGCiH,Z[e, Op6I/ITaHBIH BCKTOPJIBIK 3J'IeMeHTTepi JKOrapblgarbl CbhI3bIKTHI

eMec KO3FalbIC TeHJIEYJIePiH HIeNINel aKk, OpOUTaHbIH OPHBIKTHUIBIFBIH 3€PTTEYyre MyMKIHJIIK Oepe/ii.

ChIHaK JieHeCiHiH OpOUTAJIBIK UMITYJIEC MOMEHTIH MbIHA TYPJE Ka3yFa 00 ibl

M =[F, B, ()
ColikeciHIe, UMITYJIbC MOMEHTIHIH yaKbIT OOHBIHINA e3repici
M =[F,.p; | +[ 7. B | ®)
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byn epHekTep, ChIHAK NIeHE OpPOMTACBHIHBIH YaKBIT OOWBIHIIA Kaai ©3repeTiHIITiH aHBIKTam Oepei.
Kiraccukanplk Jxarmalima ma JKoHE PENATHUBCTTIK JKarmaima ga, ChIHAK JCHECIHIH JOHTeNIeK OpOMTachl
OPHBIKTBI OOJIATBIHIBIFBI CHIHAK JICHECIHIH UMITYJIbC MOMEHTI OapJiblK KO3FaJbIC TIEPUOJIbI KEe31HIE TYPAKThI
OOJIBITT KAIATHIH]IBIFBIHAH IIBIFAIbI.

OpradblK AeHere »KaKblH KO3FaabicTap

KiraccukanpIk mMeKTeIreH Y feHe eceOiniH OipHenre nepoec memiMaepi oap.

JKanmer xarmaiia KO3FAIBICTBIH TEHJICYJICPIHIH IIemnMi Kok, Aunaiga, SkoOu uHTErpasaapsl
KO3FaJIbICTBIH MYMKiH OOJIMAWTBIH ayMaKTapblH KepceTell. byHnai aymakTapia HONIIK >KbIIIAMJIBIKTHI
OeTTep Hemece Xwiuta Oerrepi merr atambl. ChlHAK ACHE OPTAJBIK JeHETe HEMECe CKIHI JeHEeTe YKaKbIH
opOuTanapja Ko3rajica, OH/a, ChIHAK JCHECIHIH KO3FaJIbIChl MbIHA ODHEKTEPMEH CUIIATTAIa IbI;

1- m

= C+ e,- M, aiinanaceinnarsl kBaszucdepa,

h
m .
—= C+ e, - M, aitnanacelHaarsI KBa3uchepa,
r.
2

x°+ y°= C+ e, - Z -Ke aKblH KBA3HIIHHID, 9)

mynnarsl €1,€5, €5 - TypakTeiap. C SIko6u TypakThICH koHe M cabICTHIPMAIbl Maccanap IapameTpi.

Ocpiman C -miH yIAKEH MOHI YIIIH KO3FalbICTHIH MYMKiH OOJIAThIH ayMaKTapbIH(SIFHH Maccachl a3
JCHEJICPJIIH CaNIBICTHIPMAJIbl SHEPTHACHIHBIH a3 MOHI YIIIH) OHAH aHbIKTayFa OOJaibl, SFHH,0pTAIBIFE M)

GonateiH cepa imriHeH Hemece opranbiFbl M, GomareiH pamuychl Kimiripim(m< 1/2) chepa iminen
HeMece MIEKCi3 Ty3y MIeHOepIi MUIMHAPACH ThIC ayMaKTa KO3FajbIcTap OOIa bl .

ChIHaK JeHecl opTalblK Maccara aKblH ayMaKTa KBa3WIeHrelleK opOuTaMeH Kosrananusl. Kiaccukambik
Teopusl HICHOEpiHJe, JKOFaphlIarbl memniMaepaiH, C-HbIH YIKeH MOHAEPIHAE OPHBIKTHI OOIATHIHIBIFEI
IIBIFaIBI.

OpOuTaHbIH OPHBIKTHLIBIFbI

KCT nma chiHaK JeHECiHIH KBa3WAOHIENIEK OpOMTACHIHBIH OPHBIKTBUIBIFBIH 3€PTTEY VIIiH, HUMITYIbC
MOMEHTIHIH YakpIT OOWBIHIIA ©3TrepiciH JKYWEHIH NepHOATH KOHMUTYpalusChl KalTalaHATBHIH yaKBITHI
OoiibIHIIa HHTEerpaiaay kepek. O yIIiH ChIHAK JeHECIHIH paJuyC BEKTOPBIH MbIHA TYpPJE JKa3yFa 00Jabl:

;= p(i cosat+Jsinayt) (10)
Exinmni maccaHbIH OpOUTACH

r,=r, (T cosmt+ jsinwypt) (11)

Oprajiblk JCHEre >KaKblH ayMaFbIHIAFbl KO3FANBICTBIH IICmIiMIl Xwuuia OeTTepiH mNaiaiaHbII
TOMEHJIeTiieH ska3yra Ooaibl:

1-2u+ p® —C2u? +C.2 1*Cos’g[t
pZ—IUCOS¢[t]—\/ HTH Oélz e ¢[] (12)
0
JKorapeiaars! menimMIl MbIHA TYPAE Ka3yFa 00 IbL:
=0, +0r (13)
Bynnarel T, JeHrenek OpOUTAHBIH pAIMyC BEKTOPbL, OF OpPOUTAHBIH WIEHOEPAEH Map/IBIMCHI3

ayBITKYBIH OLIIIIpesi.
CalikeciHie UMITYJIC MOMEHTIHIH YaKbIT OOHBIHINA ©3repiCiH

M=M©®+5M (14)
Typinze xazyra oonansl. [9, 10]- xymeictapaa, XKCT na neHrenex opOUTaHBIH OPHBIKTHI OOJATHIHIBIFBI
. 7 (0 . S y
kepcerinren, seun M © IIAMACKIHBIH HOIre TeH eKEHIri mbwajgsl. OpHekTeri exinmi myme O M
LIaMachlH Tady YIIiH, )KYHEeHIH KOH(DUTYpausIChIHBIH KaliTalay eproibl OOMBIHINA OpTallanay Kepek:
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= 1 .
M == [ sMt (15)
TO

Kosranbic Tenmeysnepin OF ImaMachlH ecKepill aHANMTHKANBIK WIENTiM aTy KHbIH Mocene. JKybIKram
MHTETpAJAy aJFaIlKbl HOTIDKENEpI CallaiblK JKaFblHAH KO3FAJIBICTBIH OPHBIKTHUIBIFEI AFANIKBI IIAapTTapFa
0aifaHBICTHI EKeHITiH KepceTTi. HoTmkenepai caHIpIK ecenTey SiCTepiH MaiJaNaHbIl, yaKbIT OOWBIHIIA
WUMITYJIbC MOMEHTIHIH ©3repiCiH CHIaTTay apKbpUIbl alKblHIal Tycyre Ooman. On YIIiH KETUIIipijres,
CaHJBIK €CeNTey OMAICTepiH MaijanaHyFa Typa KeJelli JKoHe Ol Mocene Oi3[iH Keieci 3eprreysepimizzie
KapacTHIPBUIA/IBL.

KopbIThIHABI

Byn >kymbICTa, pENSTHBHCTIK, >Ka3blK, MICKTEITCH YILI JICHE MACceNeci KapacThIPbUIIbL. PensTHBHUCTIK
Jlarpamx sxoHe ['aMMIIBTOH (yHKIMSUIAPBI KapacTHIPBUIIBI JKOHE CBHIHAK JICHECI YIIIH KO3FalbICTeHACYIepi
anerHAbl.ChIHAK JIeHeCi OpTaNBIK JCHere JKaKblH ayMaKTapaa Ko3faiFaHaa, Xwwoia Oerrepi HerisiHge
KBa3HJOHTeJIeK OpOMTaHBIH wIemriMi anbiHael. ChIHAK JCHECIHIH KBa3HIOHIeJeK OpOUTaIapbIHBIH
OPHBIKTBUIBIFBIH 3€PTTEY YLIIH OpOWTAHBIH BEKTOPJBIK DJIEMEHTTEPre HETi3AeireH TEHJASYyJep albIHIbL.
[lexTik >kaFmaiina, sSsFHU JOHTEJIEK OpOWTa KaFJaiibIHAa, KO3FAIBICTEIH OPHBIKTHI OONATBIHIBIFBI KOPCETIiIII.
Opbura meHOepaeH MapAbIMCHI3 aybITKbIFaHAa, KO3FalbIC TEHICYJIEPiHiH KypAeni OonybiHa OallnaHBICTHI,
JIOJT aHAJUTHKAIBIK IICHIMACp] KOK. Auaiifa, TEHACYIEpAl KYBIKTANl INCHIYAiH aJFallKbl HOTHXKEIepi
KOPCETKEHIeH, KO3FAIbIC alFalllKbl INApTTapra OalIaHBICTBl IIAPTTHI OPHBIKTHI OONAIbl, SFHU OHJAH
mapTTapAbIH Oipi peTiHAe anFaliKsl OPBIHAAPHIH alTyFa 00MaIbl.
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BOJIAILAK ®U3UKA [I9HI MYFAJIIMAEPIH JAAPJIAY IA
3JIEKTPOH/ABIK KOHTEHTTEP/I IAUJIAJIAHY

Anoamna
byn makanana Oonamiak MamaHIap JAasipiaylblH 3amMaHayd HHMHOBAIMSIIBIK OKBITY TEXHOJIOTHSUIAPBIHBIH Oipi,
aKNapaTThIK-KOMMYHHKAIMSIIBIK TEXHOJIOTHSHBIH OKY-TapOHe yliepiCiHe HOTHIKeI KOJIJaHy IbIH THIMJIUIIT] 3epIeIIeHill,
nenenai 6asHaananpl. EniMizae MeMeneKkeTTiK AeHrele aknapaTThIK-KOMMYHUKAIMSUIBIK TEXHOJIOTHSIIAPIbIH YTHIMIBI
LICMIIMACPIH OHIIPICTIH OapiblK cajajapblHa, OHBIH iliHAe OLTiM Oepyre ynepiciHe eHTi3yIiH KaKeTTLTirl KaH-
KAKTBUIBI TYCIHAIpUIEAl. AKNapaTThIK-KOMMYHHKALMSIIBIK TEXHOJIOTHSIAPAbl OKY YAEpiciHe KEHIHEH KOJJaHyIblH
MUTAKTAKACBIMEH OJIIC-TOCUIACPIH 3€PTTEIeH OTAHIBIK FalbIM OMICKEPICPIiH YCHIHBICTAPH MakKajiaga KepCETUITCH.
CoHBIMEH KaTap, aKHapaTThIK-KOMMYHHKALMSIBIK TEXHOJOTHSIIAPIBIH YTHIMABI OHIMIEpiHiH Oipi - 3JIEKTPOHIBIK
KOHTEHTTEP/Ii OKBITY YpAiCiHe MainanaHyna Ooslamak neaaror-MmaMaHIapAblH KaCiOu JalbIHIBIFBIH KAIBIITACTHIPY IbIH
KOTHETHBTIK, Ma3MYHJIBIK JKOHE iC-OPEKEeTTiK KOMIIOHEHTTEPiHIH MOHIEPi alKpIHIAI jKa3bUFaH. MaKaJlaHblH COHBIHAA
9NIEKTPOHABIK KOHTSHTTIH HaKThl FBUIBIMIAPABI OKYy IIOHAEpIHE apHall jkacayla OacCIUbUIBIKKA aJlaThIH HeTi3ri
YCTaHBIMIAP PETIMEH CHIIATTAJIFaH.
Tyiiin ce3mep:aknapaTThIK-KOMMYHHKAIASAIBIK TEXHOJIOTHSUIAP, OKY IMpolieci, OumiM Oepy, OKBITY, Oojamak
MyFaJiMaep/i Aaspaay.
Annomayus
KJK. Agezosal, I'M. Capcenbaeea?, A.K. Kosvibaii*

'Kazaxckuii nayuonansuuiil nedazozuueckutl ynueepcumem um. Abas, 2. Aamamul, Kazaxcman
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HUCIIOJb30BAHUE 2JIEKTPOHHOI'O KOHTEHTA
B IIOJAOTOBKE BYJAYIIUX YYUTEJEA ®UIUKU

B cratbe paccmarpuBaetcst 3 (HEKTHBHOCTh UCIOIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
o0pazoBaTelbHOM TIpoIlecce, IMPUMEHEHHE COBPEMEHHBIX WHHOBAIIMOHHBIX TEXHOJIOTH OOy4YeHHS B CHCTEME
MOJIrOTOBKK Oyaymux crenuanuctoB. CrpaTerds roCyJapCTBEHHOW IOJUTHUKH Pa3BUTHs 00pa3oBaHust TpebyeT
nepexoja Ha TEXHOJNOrHd Iu(poBu3anuu. B CBS3M C 3TUM BO3HHKAET HEOOXOAUMOCTH BHEAPEHUS PAIMOHAIBHBIX
peteHuit HHHOPMAIIMOHHBIX ¥ KOMMYHUKAI[MOHHBIX TEXHOJOTUH BO BCeX cepax IKOHOMHUKH, BKITFOUasi 00pa3oBaHuUe.
B crartbe mpencTaBieHbl PEKOMEHIAIUH OTEUYECTBEHHBIX YUCHBIX M METOMCTOB, W3yYaBIIMX IUIAKTUKY U METOJbI
HIXPOKOTO MCIOJB30BaHMs HH(OPMAIOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B 00pa3zoBaTeabHOM mporiecce. OaHuM
n3 Haubosiee A(PPEKTUBHBIX MPOIYKTOB HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHN SBIISIOTCS 3HAYCHUS
[MO3HABATEJILHOTO, COACPIKATEIHLHOIO HICITEIPHOCTHOTO KOMIIOHCHTOB IO HCIOJIb30BAHHUIO JIEKTPOHHOTO KOHTEHTA B
ydaeOHOM TIpolriecce B Tpolecce NpodeCcCHOHATBHONW TMOJATOTOBKM OyIyIIMX yuuTened. B 3akimrodeHun maroTcs
onucaHus psga 6a30BBIX MPUHIUIOB, KOTOPHIMH PEKOMEHAYETCS PYKOBOJICTBOBATHCS MIPH pa3paboOTKe AJIEKTPOHHOTO
KOHTCHTA JJId KOHKPETHBIX JUCIUIIJINH.

Kniouesvie cnosa:nHHopManmoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH, 00pa3oBaTesibHbII Mpolecc, o0pa3oBaHue,
0o0ydeHue, TOATOTOBKA Oy IyIINX YIHTEICH.

Abstract
USE OF ELECTRONIC CONTENT IN THE TRAINING OF FUTURE PHYSICS TEACHERS
Avezova K.!, Sarsenbaeva G.?, Kozybay A.!
IAbai Kazakh National Pedagogical University, Almaty, Kazakhstan
2University of Foreign Languages and Professional, Almaty, Kazakhstan

This article discusses the effectiveness of the use of information and communication technologies in the educational
process, use of modern innovative teaching technologies in the system of training of future specialists. The strategy of
the state policy for the development of education requires a transition to digitalization technologies. In this regard, there
is a need to introduce rational solutions of information and communication technologies in all areas of the economy,
including education. The article presents the recommendations of domestic scientists and methodologists who studied
didactics and methods for the widespread use of information and communication technologies in the educational
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process. One of the most effective products of information and communication technologies is the value of cognitive,
informative and active components for the use of electronic content in the educational process in the process of training
of future teachers. In conclusion, descriptions are given of a number of basic principles that are recommended to be
guided in the development of electronic content for specific disciplines.

Keywords: information and communication technologies, educational process, education, teaching, training future
teachers.

XXI rachlpjarbl 9JIEeMIIK TaHBIMIBIK JKYHEHI NaMBITYIIBIH HETI3rl OaFbITTapbIHBIH OipiHe, OuTiM Oepy
calachlHa aKNapaTThIK—KOMMYHUKAIUUIBIK TEXHOJIOTHIIApABl THIMII MaijanaHy, jkaHa TEXHOJIOTHSUIAD
’Kacay, OHbl TapaTy, MHHOBALMSHbBI bIHTAJIAHABIPY CHAKTBI OarbITTap alTapibIKTail biKnan eryne. CoHpIMeH
Karap OoJalrak MaMaHAap bl JalbIHIAY1a OKY-TopOUe YIepiCiHEe KaXETTi 3aMaHayd KOMIIbIOTEPIIiK TEXHUKA
KypajigapbIMeH KaMTaMachl3 €Tyl MaKkcart €Till, OHbI KOciNTik Oi1iM Oepyre, KaciOn OUMIKTUTIKTI KeTinaipyre
KaXXETTl aKIapaTThIK KOMMYHHUKALMUIBIK TEXHOJIOTHSHEI KacayFa Heri3 Ooyna.

Emimizge wemenekerTik meHredze OimiM Oepy camacklHAa KOMITBIOTEPIiK —OaFmapiamaiapMeH
KaMTaMachl3 €Tyl JKeTUIAIpY >KOHE aKMapaTThlIk— KOMMYHHUKAIMSJIBIK JKEIUJIepAl JaMbITyFa apHaliFaH
KONTEreHXKYMbICTap arkapbutyga. CoHfaii-ak anjarbl  yakpITTa TEXHHKAJIBIK KaMTaMachbI3JaHIbIpy
KYMBICTapel. VHTEpHETTI KONmaHy[bsl camaigbl KaMTaMachl3 €TETiH JKONJApbIH JKETUINIpy, IIoH
JopicxaHajapsl MEH 3epTXaHaJlapblH KOMIBIOTEPJICHIIPY, MYJIbTUMEAUANBIK KaOWHETTep TypiHIe
AJNICKTPOHIIBIK OKY 3ajJlapblH KypyFa OafbITTanfaH.ByriHri TaHaa akmaparThlK KOMMYHHUKAIUSITBIK
TEXHOJOTHSIIAPABI OKY VIEpiCiHAae KoNJaHy, Ooyiamak MamMaHAapra IIeKCi3 KeleMIe OKY aKIapaTblH
urepyre, SFHU SJIEMIIK aKMapaTThIK — KOMMYHHKAIWSIBIKOITIM Oepy KeHICTITiHe KOCBUTYABl KaMTaMachl3
eTei.

ConppikraH, kocibm OimiM Oepy JKyHeciH akmapaTTaHABIPY >KarlalblHAa KociOMm OuTiM Heri3gepiH
MEHIepreH MaMaH TYIFAchlH KaJbITaCThIpya, aKNapaTThIK KOMMYHHMKALUSUIBIK TEXHOIOTHSIIApABI THIMIL
naiiiananyra HerizgenreH OaFgapiamanblk Kypangap OoNbIl  TaOBUIATBIH TEOPHUSIIBIK  MaTepUaIbI
YCBIHATHIH, OHBl MEHrepyAe 63 OeTiHIIe IIBIFapMallbUIbIK >KYMBICTApIbl YHBIMAACTBIPHIN, KOciOM OitimM
NeHreiin OaranmayFa KaKeTTl 3JeKTPOHIBIK KOHTEHTTEP, OKY- 9ICTEMEIIiK KOHE BUPTYAIIBIK 3epTXaHAIBIK
KeUIeHEeP/i )KeTUIIIpy, OHBI ’KacayJIbIH MocellelIepiHe KOHUT ayJapFaH JKoH.

KazakcTannplk OiniM OepymiH CTpaTETHsUIBIK MIHICTI QNeMIIK OLTIMIIK KEHICTIKKE Kipiry OOJbIIn
caHanmaapl. MeMIIeKeTTiH OChl MIHAETTI MIeNIyiHiH OachIM OarbIThI PETiHAE Ke3 KENTeH ajaM YIIiH, OHBIH
JIEHCAyYNBIFbIHA, TYPFaH KOHE OMip CYPT€H OpHBIHA TAYEIICi3 TYP/IE, )KOFaphl canalbl OiT1iM aryFa MyMKIHIIK
TYFBI3aTBIH aKMapaTTaHIbIPy KapacThIPbLIa bl

bizgig pecrmyOnmuka yImiH MeKTenTik OigiM Oepyne 3IeKTPOHABIK OKBITYIBIH €peKIle dJIeYyMETTIK
MAaHBI3bUIBIFE 0ap.AyMarbl YJIKEH KOHE XalbIKTBIH THIFBI3IBIFEI a3 Ka3zakcTanaa enmiy aTapibIKTai O6eriri
OOJIBICTBIK TI€H KaJalblK OpTaJbIKTAH aibICTaFbl aybulAap MEH el MekeHiaepae emip cypexi. Kimi
KaJlaJlapJiblH OKY OpBIHIApbl TIENaror KaJApiapjblH O KETICICYNIUIriH JKOHE aKMapaTThlK OUTIMIIK
peCypCTapAbIH oJICi3 OMICTEMENIK KAacaKTallyblH ce3iHeAi. bimiMre KaTblHAC KYPYIBIHXETiCTICYIIiTITiH
a3aiiTy oHe eNiH TYPFaH OPBIHAAPBIH/IA TOJBIMIBI OLTIM Ty MYMKIHJITIH YCBIHY KaXeT.

Kazakcrannplk xanmsl opra OimiM OepyaiH eneyii epeKmeNikTepiHiH Oipi — aybll MEKTeNTepiHiH
0achIMIBUIBIFBl MEH MIAFBIHKMHAKBI MEKTENTEP CAaHBIHBIH 6T€ KOIl OOITYHI.

Ocwl OarpITTarbl icTiH Jxad-kyiiH e3repTy AKT-meiH kemeri kesiHzme MyMKiH Oomanel. KommanOambr
OarapiamaiblK ©HIMHIH HEri3iHJle 3JIEKTPOHABIK OKBITY/ABI €HT13Y, OpTYPJIi CHIHBIITAPABI KOCAPIACTHIPHII
OKBITY KE3iH/Ie MYFaIIM/I IIiHApPa aIMaCThIPy KaXKET OOJIFaHIa, HEMECE MYFaliMHIH-KOCBIMIIA 1CTEYIIIHIH
KOCINTIK AalBIHABIFBIHBIH KETKUTIKCI3JIriHIH OpPHBIH TONTHIPY peTiHne, Oanamapiasl Oacka ipijey Kajbl
OLTIMJTIIK MEKeMeTIlepre aybICThIPY KaKETTUTITHCI3 canalibl OiTiM ayFa MYMKIHJIIK Oepe/ti.

AKMapaTTaHIbpIpy JKalIbl OUTIMIIK MEKTEITIH KOFaprbl ChIHBIITAPBIHIAA OCUIHIIK OKBITYABI KY3€re
aceIpyFa Jla MyMKiHIiK Oepeni.

MyMKiHAIrIKTEpl MIEKTeYdl MWUIMOHAAFaH ajxamzaapasl OkbITy YiiiH AKT-gplH MyMKiHIIKTEpiH
naianana OTBIPBIIN, OJAp/bl OENICEH I ic-opeKeTKe TapTYyIbIH aiTapiblkTail Toxipubenepi 6ap kenrereH
engep Oap ekeHxiri Oenrimi. Mynpmarsl Ty#iaal Qakropnapaein 0ipi AKT KypanmapbHBIH —OpBIH
TONTHIPYIIBIIBIK KBI3METI OOJBIN caHajiagbl — OJapAbl XKYHeni KoJJaHy MyHIail OanamapiblH oJIeyMETTIK
opTara OediMIeNnyiHiH KyaTThl Kypajbl 0oja anaabl. J[om ockliap OpbIH aybICTBIpYFa XOHE Kazipri 3aMaHFbI
TeJIeKaTBIHACTHIK TEXHOJIOTHSIIapFa (CKaiin, OeifHea Kallbl )KUBIH, YaT) MIeKTenyi Oap Oamaiapra fa sKaTabl.

bi3 6inim Oepyai aknmapaTTaHABIPYAbI, MOHI — aKNapaTTaHABIPY HEJaroruKalblK JKYHe peTiHae KoHe
aKnapaTTaHAbIPy MeJaroruKalbIK MPOIeC PETIH/E KOHE TUATICKTHKAIBIK OIpIIiKTI KYpPaThIH IearoriKalbIK

161




BECTHUK Ka3HIY um. Abas, cepusa «Pusuko-mamemamuyeckue Hayku», Ne2(70), 2020 a.

KYOBUIBIC peTiHAe KapacThipambi3. bimiM Oepymi akmapaTTaHABIPYIBIH MTeIaroruKaIblK MPOIECiH KEeTUIIIPY
OiiM Oepyi aKmapaTTaHABIPYIBIH OapiIbIK KYHECIHIH KaJIBIITacyblH KaMTaMachi3 eremi [ 1].

AKIapaTThIK-KaThIHACTHIK TEXHOJIOTHIIAP JIE aKMapaTThl MaiJalaHyIIbUIApIbIH MYAIeNepl YIIiH OHBI
KUHAY, OHJCY, CaKTay, Tapary, OciiHeNey KoHe maljaaHy MaKCaThIMEH YIITACKaH 9MIiCTEPIIiH, OHIIPICTIK
MIpoIIeCTEePAIH JKOHE OaFmapiiaMaliblK TEXHUKAIBIK KYpaIIapablH JKUBIHTHIFR TYCiHITe [2].

OKBITYABIH aKMapKaTbIHACTHIK MapaJurMachl, Iry0aci3, OimiM Oepy Ma3sMyHBI VIIH jXaHa TajamTapiabl
aHbIKTaiapl. bimim Oepy Ma3MyHBI FBUIBIMH OiTIMIEPAiH, MPAaKTUKAIBIK OUTIKTEp MEH MAaIlbIKTap.blH,
COHJaii-aK aJeMiK Ke3Kapac MeH aJaMTIepIILTiK-3CTeTHKAIBIK UACSIapAblH, OKbITY IPOIIECIHE MEHIepyTe
KQKETT] JIEYMETTIK, TAaHBIMJIBIK JKOHE IIBIFApMAIIBUIBIK TOXKIpUOeHiH jkyieci 6ombin Tadbitansl.binim Oepy
Ma3MYHBIH (YCBIHY (oOpManapblH) TachiMangaylibuiap OOJIBIII OKY J>KOCHApbl, OKYJBIKTAap, OAiCTEMENiK
KypaJiap, )KeKe OKy IIoHIH CUTIATTalThIH KY)KaT PETiHC OKYy OaraapiamMachl CaHaa b,

binim Gepyni akmaparTaHablpy KarmaieiHAa OutiM Oepy xe3xepi, AKT-ner maiimanany eceOiHeH, TeK o3
TYpiH FaHa eMeC, MaHBI3bIH J1a eJIeyJli ©3repTelli, OChl KO3IepAiHOIpKAaTaphl JKOHE aKIapaTThIH KelieMi ic
Ky3inge mekrenmentin Oonaapl: CD, DVD-nme ne, connmaii-ak WHTepHeTTE A€ TapaThLIATHIHIU(PIBIK
OLTIMIIK pecypcTapIblH 9p TYPJIi THIITEPi; aKMapaTThIK OLTIMAIK MopTangap; OeiHea Kalbl KUBIHIAP JKOHE
0. MekTen OKymIbIIaphl 0ap YaKbITTHIH KOIIIIITiH JSCTYPIl OKYJBIKTaFbl €MeC, ayKbIMIBI KeliJeri,
OHJIaWBIH KiTalXaHalapbIHIAFbl KEPEKTi aKnapaTThl 13ecTipyre sKyMCanbl.

MasMyHIBI iCKe achlpyna iC-opeKeTTUTIK >Kai-)KamcapIblH MaHBI3ABUIBIFEl apTaabl, OUTIKTUTIKTEPIi
KaJIBIITACTBIPY — IIBIHAWBI JKaFmalifa OKYIIBUIAPABIH IMPAKTHUKANBIK €CeNTepii MIemy YIIiH TeK OKYJBIK
KOpIIIaMBIHIAFbIHBI FAHA €MEC, UTEPUITeH Il KOJAaHy KaOiIeTTiIir .

OKBITYIBIH aKMapKaThIHACTHIK MapaJuMachiHa OaChIMIBUIBIK OKBITYIBIH HHTECPAKTHBTIK SJiCTEpiHe,
OKYIIBIIAPABIH ©31HIIK OKY-TaHBIMIBIK ic-opekeTTepiHe Oepinemi. MyframiM TeK aKmapaTThl TacCyIIbI,
HOpMaJlap MEH JOCTYpJEpAl CaKTaylibl FaHa €MeC, OKYIIBIHBIH TYJIFAJIbIFBIH KaJIBIITACTHIPYIIBI JKOHE
JaMBITYIIBI, OHBI O17TIMre TapTy MIaMachlHa TOYEIICI3 OCHI TYJIFANBUIBIKTHI KYPMETTEHTIH O0mysI THiC [3].

AKITapKaTBIHACTHIK, TTApaIUrMa OKYIIBIHBIH TYJIFAIBIFBIH KOHE OHBIH JAMYBIH HETI3re KOSATBHIH, OKBITYIBI
TYJIFANBIK-0aFIapiiaHFaH €TeTiH, MHHOBAIMSIIBIK OKBITYIBI ©3€KTi €Te]Ii.

VHHOBAaIMSAIBIK OKBITY JIETl OHIMJI IIBIFAPMAIIbBUIBIK 1C-OPEKET PETIHAE OKYIbl KYpbUIBIMIAyFa
MYMKIHIIK OEpeTiH COJ oicTep/li JKoHEe alAbIMeH OipJiecKeH, all cofaH KeHiH e3iH-031 YHBIMIaCTHIPaThIH
OKy-TopOMe MpoIeciHiH OapibIK Ke3eHIEpiHIe OJIEYMETTIK TYpAe TOJBIK KYHABl OHIM JKETICTIKTepiMeH
0ailJIaHBICTBI OKBITYIIBLIAPIBI Ja, OKYIIBUIAPABI 1a TyciHedl [4].

Ketfiinri ke3nepi OKBITY y/AepicCiHE KOMITBIOTEP, AJIEKTPOHIBIK KOHTEHT, MYJIbTUMEAUAIBIK, WHTEPHET
CUSKTHI JKaHAa aKMapaTThlK KOMMYHWKAIWSUIBIK TEXHOJOTHSIIAPABI KOJNAaHYIbIH JHJIAKTUKACKI MeEH
TEXHOJOTHACHl KeHIHeH KONJaHplm kenme katkanbl wmomiM. Oran  [.K.  Hyprammera, A.U.
Taxwurynosa,E.bl. bunaiioekos, A.K. Kossibaii, JK.A. Kapaes, A.C. KagsipoBa, T.0. FansiMaap 3eprreynepi
aiirak OoJa aymaipl.

Bonamak wmamaHmapaelH KociOM  MaWBIHIBIFBIH — OKETUIAIPYJE OCHl  3aMaHFbl  aKMapaTThlK —
KOMMYHHUKAIUSJIBIK TEXHOJOTHAIAPAbI MaiaaaaHyblH MaHbI3bl 30p OOI TypraH Ke3Je, OKbITY yAepiCiHe
oJlapJibl Kajiai, KaHJai Typiae, KaHaai omiCc-TACUIIEpMEH KOJIaHYABIH THIMJI TEXHOJOTHICHIH jKacay
MaHBI3/Ibl KOKETTUTIKTEpAiH Oipi 6onbin canananbl. COHIBIKTAH AJIEKTPOHIBIK KOHTEHTTHI JKacay IbIH, OHBI
nadaanaHyblH KKETTUIIN, TEOPUSUIBIK aJFbIIIApPTTAPbIHBIH JKOKTHIFRI, OOJIAIIaK MaMaHJapJbIH KociOu
NANBIHBIFBIHIAFBl MHHOBAIUSIIBIK TEXHOJOTHSIIAPAbIH KaXKETTIIIT MEH OHBIH MPAKTUKAIBIK MACEIICIEPiHiH
mIenriMereHiri; Oonamak MaMaHAapAbl NalbIHAAYa OKYJBIKTapbl KOJJIaHy, OUTIKTUTIKTEpIH KETUIIipy
MEH OHBI KOociOM KBI3METTe MalijjalaHy KY3BIPIBIFBIH KAaJBIITACTHIPY OMICTEMECIHIH JKacalMaFaH bIFbI
apachlHJIa KapaMa— KaHIIbUIBIKTAP TYBIHIAM OTHIP.

Byrinri kyHri0ingimM opaanapbl — )KOFapbl OKY OPBIHAAPBIHBIH 0ACThl MIiHJIETI MEH MaKCaThl )KaKChl aJiaM —
OLTiKTI MaMaHAap.Ibl JaibIHIAY €KEeH/Ir 1aychi3. 3aMaH TanaObl e3repreH CailblH XKOFapbl OKY OpBIHAApbIHA
KoWbLIaThIH Tamarn Ta e3repeni. Kasakcran PecnyOnukaceineiy TyHebimr [Ipesumenti, Enbacer
H. HazapbaeBThiH MeMellekeTTiH Oosamak namybiHa apHanraH «Kaszakcran—2030» OarmapiiamachiHaa
KOFapbl OUTIMHIH canaJbUIbIFbl, aJaMCYMIIINTIN >koHe >ahaHIaHybl apKbLIbl MOJEHHMET KacaylIbUIBIK,
WHTETPAIMSIIBIK POJIiHE epeKine MoH OepreH OonathiH. OchlFaH OaiaHBICTHI €NiMi3Je JKOFaphl OuTiM Oepy
castachl COHFBI JKbIIIapHI ©3repicTepre YINbIpar, jkaHa 0arsIT i3/1ey *KonbHaa[5].

CryneHTTepAiH NeIaroruKaiblK MPaKTHKa 0apbICEIHIA OKY-TopOUe JKOHE FRUIBIMHU 3€PTTEY KYMBICTAPBIH
YUBIMIACTHIPY aIFBIIIAPTHI—3JIEKTPOHABIK KOHTCHTTI TNallalaHyabIH 9JiCTepi MEH Ma3MYHBIH aHBIKTAy;
MeJaroruKajblK MpPaKTUKa OarbITTapbl OOWBIHINIA DJIEKTPOHBIK KOHTEHTTI KOJAAHYABIH IEIaroriKaibIK
ToxipuOenepin jxacaidl Oily; TaMbFaH OKBITY TEXHOJOTHSIIAPBIH, JIEKTPOH/BIK KOHTEHTTAp/Ibl , IIETEIIIK
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JKOHE ©3 eJMI3Ieri O3BIK JKETICTIKTepIl Y3MIKCi3 WTepe OTBIPHI, KOCiOW—TIeTaroTHKaNIBIK IPAKTHKAIa
KoJij1aHa Oinyre GarpiTTanran[6].

ONEKTPOHABIK KOHTEHTTEP/II jKacay MCH MaiJlalaHyIbIH TICUXOJOTHUSIIBIK — TEIaroruKallbiK HETi3aepin
FBUIBIMU—3EPTTEY KYMBICTAPBIHBIH HOTHXKEIICPIHIEAAMBITY XKoHE KOJIJaHy aIFbIIapThI—0oJaliak MaMaH ap
AJIEKTPOHJIBIK KOHTECHTTHI KOMITBIOTEDP, MYJIbTHMEMa, VHTepHET apKbUIbIIai aanyablH olic-TOCUIIepiH
MEHIepyl THIC;IIOH Ma3MYHBIH D3JEKTPOHABIK KOHTEHTKA JIAHBIKTBI eTil jkacay MaKcaThIHAa Ooarmax
MaMaHHBIH OaFjapiaMaiay TUIIEpiH MEHIrepyi Kepek;0oJaliak MaMaH KOCiOM MaWbIHIBIFBIH OUTIM MEH
MpaKTHKaHBI YIITACTHIPYAPKbLIBI KETUTIIPY KakeT[7].

Okxy ynzepiciHme 3JeKTPOHIBIK KOHTEHT OKBITY, TOpOueney, AaMbITy JKoHe OLTiM Ma3MYHBIH MEHrepyai
JMUArHOCTHUKAJay Kypajdbl MEH HbIcaHbl Ooyia amanel.OKy TPOIECIHAEC SICKTPOHIBIK KOHTEHTTHI
naiaanaHy/bIH €Ki OaFbIThIH aliKbIHIACAK;

1. Binim,OUTIKTUTIKOKOHE  JaFaplIapAbl  MEHTrepy op TYpJdl  MIHIETTepAl IIenly JaFablIapbiH
KaJIBINITACTHIPY/A AICKTPOHIBIK KOHTEHTTHI KOJIJIaHy MYMKIHJICPiH allKbIHAM TbI1.

2.DNeKTPOHIBIK KOHTCHTTEP OKY TOpOUe YACPICIHTHIMII YHBIMIACTHIPY bl apPTTHIPYBIH KyaTThl KYPaJIbl
0oJa ajampl.

ApHalibl TeIaroruKanbIK—TICHXOJOTHSIIBIK dJCOMETTEpAl JKOHE MUCCEePTAIUSIIBIK 3epTTeyNepl Tanmai
KeJtin, OoJlaliak MaMaHHBIH KOCIOH MaibIHABIFBI YFRIMBIHA TOJIBIK caparitamMa Tajljay *acablK,.

bi3gin 3eprreyimizne, Oomanrak MaMaHHBIH KOCIOM TAHBIHABIFBIH JKETUIIIPY J€TI, OHBIH HAPBIKTHI KOFaMFa
JMAWBIKTBl TYJIFAbl JKOHE KOTHUTHBTIK (TaHBIMIBIK), OJiCHAMANBIK TYCIHITIH WHHOBAIMSAIBIK, (H3mKa—
TeXHHUKAJIBIK, OUTIMIEpI MEH OUTKTUIIrH, aKmapaTThlK TEXHOJOTHSUIBIK JaFJblIapbiH, 1C-OPEKETTIK,
TEOPHSUTBIK HETi3[iepiHiH JaMBITBUTYBI KOJJAPIH TYCIHEMI3.

DONEeKTPOHABIK KOHTEHTTEPIIH MUAAKTHKAIBIK MYMKIHAIKTEpi [¢ epeKie: Te3 apaaa Kaiita OalimaHbIC
OpHATy; KaXXETTI aKmapaTrThl Te3 Taly; MOTiHAI KbICKa opi HYCKaibl OoJyica Ja, OHBI INAIIia KOepPCETill,
aliKpIHJIay;cXeMallap MEH MOJCNbACYAl OelHeNneyIiH MYMKIHJIIT], aHUMAIUsUIap MeH Oe3eHipy T.0.; Ke3-
KENTeH akKmaparTel Te3 TaOyFa MYMKIHIIUTIK TYFBI3BUIAABI; KAKETTI MOTIHAI MammmaH TalOyra >karmai
xKacanaspl.

ConbIMeH 0ipre, SIEKTPOHIBIK KOHTEHTTEpre Oelrisi Oip TananTap KOHbUIATBIHBL OeNrini: Kypc OOHbIHIIIA
aKnapar KYpbUIBIMBI OKy CTaHIapThIHA cail OONyBI Kepek; MOTIHAIK aKMapaTTel OelHe-TeKIusIMeH YHIecyi
KepeK; MyJIbTUMEANAJIBIK OKYJIBIKKA KerTepe3eli nHTepdeic KOIIaHbUIbII, 9p Tepe3ee akmnapar 6ip—Oipine
cintemenepMeH OaiinanbicTa OONYBl KaKeT;Kall KepiHicTe KWBIHFAa TYCETiH OeliHemarepuangap MeH
aHMMAaIWsl apKbUTBl TOJILIKTBIPBUTYBI THIC, COHBIMEH JKOFapblia aWThUIFAaH MIKIpJepAi €cKepe OTHIPHII,
AJIEKTPOHJIBIK KOHTEHTTAp AaWbIH/AY YIIIiH MyJIbTHMEIUAHBIH OApIIBIK MYMKIHJIITIH aTan aiTKaHaa: ciaim —
1I0Y; MYJIBTH — aHUMAIIHS; ABIOBICTHIK OciHe — QUIbMIIEp JKOHE T.0. Malanany Kaxer.

Kazakcrannsik raasiMaapasiy C.M.Kenecbaer, C.C.MaycrsimbaeB, C.1.®epxo, K.M.bepkimbaen xoHe
T.0. JUCCEPTAIMSIBIK 3ePTTEYJICPIH TaNaay KEil, OKBITY MPOILECIHIE DIICKTPOHBIK KOHTEHTTI MaiijianaHa
Olryre KaThICTHI OOJANIaK MaMaHHBIH KoCiOW JalbIHIBIFBIH KETULHIPYIiH KOTHUTHUBTIK, Ma3MYHIBIK XKOHE ic-
OPEKETTIK KOMITOHEHTTEPIH, KOCIOM JalbIHABIKTBHI KCTULAIPY/IIH MOJCIIIHE CHTI3yAl KaKeT Jel TalThIK.
Ce0cOi Oosiaiak MaMaHHBIH aJJILIMCH KOIHUTHUBTIK (TaHBIMABIK) BIHTA — BIKbUIACKI 00Jybl THIC.OHBIH
Heri3inae (u3uKa MyFaimiMi KociOM MalbIHABIFBIHBIH Ma3MYHABIK XYyHeci KanblnracTeIpbiiaabl. COHBIHIA
¢u3rMKa MyFaliMiHIH ©31HE TOH KoCiOW iC-OpEKeTiHIH MaMbIHIBIFBI JAMBITUIMAK. JleMeK, 3JIEKTPOHIIBIK
KOHTEHT apKbUIbl OoOJIalllak MaMaHIapiblH KOCiOM NalbIHIBIFBl KOTHUTHBTIK Ma3MYHJBIK, 1C-OpEKETTIK
0O0JIATBIH TOMEH/IET1/IeH KOMIIOHEHTTEPMEH EPEKIIICTICHE]I:

- KOTHMBTIK(TaHBIMJIBIK) — SMEKTPOH/IBIK KOHTEHTTHI MakJalaHyFa KbI3bIFYIIBUIBIFBI, 63 MaMaH IbIFbIHA
JIeTeH KBI3bIFYIBLIBIFHI, KaHa aKIapaTThIK TEXHOJIOTUSIHbIH KETICTIKTEepiHE
YMTBUIBICBLJIEKTPOHIBIK KOHTEHTTHIH TeIarOTMKAIBIK KQKETTUIITH TYCiHYiH, MaMaHbIK OOWBIHINA
O1TiMIi KOMITBIOTEP apKBLIbI OKYIBIH MYMKIHAITHE KOJI JKETKI3Y KOJIapblH aHBIKTalIbl;

- Ma3sMyHIBIK — O3JISKTPOHIBIK KOHTEHTTHI KOCIOM KBI3METIHJEC NaijaiaHybl, MaMaHIbIK OarbIThI
OolibIHINIA OUTIMAEPIHIH KACIOM KbI3METTE KaXKETTLIIN Typajibl CayaTThUIBIFBI, JKaHA aKIapaTThIK
TEXHOJIOTHSIIAP/IBI, IEKTPOHABIK KOHTEHTTAPABI OKBITY YACPICiHAE KONAAHYABIH MYMKIHIIKTEpPiH
TYCiHY, OKBITY YAEPICiHJIe AIEKTPOH/IBI OKYJIBIKTHI Tai1anany OiliMi MoceleNepiH KaMTHIbI;

- 1C-OpeKeTTIK — JJIEKTPOHJBIK KOHTEHTTHI MaiiianaHy OUIKTiNIri, ©3 OLTIMIH NelaroruKaiblk ic-
opekeTTe maijamnaHa Oimy iCKepJIiri, KOMIBIOTEPTI TEXHOJOTHsJIApAbl MOIIMETTepAl eHAeyne
KOJIJIaHa allybl, Ka3ipri 3aMaHfbl KOMMYHHUKAIUSUIBIK KypalIaplblH KOMETiMEeH OaiijlaHbIC jkacai
aJybl, MHTEPHETIICH EPKiH XYMBIC iCTE€H ajly ICKEepNiri MeH OaF[bIChl, SJEKTPOHIBIK KOHTEHTTHI
KOJIIaHY/IBIH 9ICTEMECiH MEHTepYiH KaMTaMachl3 eTe/Ii.
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Kozipri Ttamma mer enpepae koHe PecrmyOnmkambI3farbl OpTa MEKTENTEp MEH JKOFapFbl  OKY
OPBIHIAPBIHIA AaKMapaTThIK KOMMYHUKAIMSUIBIK — TEXHOJOTHSUIApABI  JKMI  KOJJMaHylda, OHOA OKY
TaNChHIPMaNIapbIH JKOHE TECT CYpaKTapblH, MOHJAEPre COMKEeC KYPHAEeNi TaKbIpHIITapAbl apHaibl calTTapra
OpHAaJACTBIPBIN, OKBITY YIepiciH Xyprizemi. MyHOa axnmapaTThIK-KOMMYHHKALUSUIBIK TEXHOJOTHSIap/AbI
naianaHya TEOPHSUIBIK CYpakTapAbl TEpeHIpeK KepceTim TYCIHAIpY, (QU3UKANBIK KyObUTBICTAp MEH
YAepicTepAi HWHTEPaKTHBTI MOJENAEPAIKONIaHOald OKYIIBUIapFa TAaKBIPBINTHI TOJBIK TYCIHYTe€ KOPHEKTI
JKaranap kacanamibl.

bizre Oenrim Qu3nka-ToxipuOeHI KOm KaKeT eTETiH FBUIBIM. MYHIa opTypi, apHailbl ToxipuOemik
KyMbIcTap Kypri3ineni. OcblFaH coiikec, (M3MKa TMOHIH OKBITY 9iCTeMeci opKammaHaa Oacka MoHAepIi
OKBITY 9JlicTeMenepiHeH Kypnemi Oombin keneni. KemrereH ¢u3MKanmbk yaepicTep MeH KyOBUTBICTapbl
KOPHEKIi-TYCIHIKTI KepceTy eoTe KublH Oomaabl. Cebebi, aypl1 MeKTenTepiMeH KaTap KeiOip Kana
MEKTEeNTepiHAe A€ TabopaTOPUSUIBIK JKYMBICTapAbl apHaibl (HU3WKa TOHI CHIHBINTAPBIHAA KYPTi3y
MYMKIHJITI JKOK. ANTBUIFaH MoceJeliepAeH MEKTeN OKYIIbUIapbhl (HU3MKa IOHIH MEHrepyAe KemnTereH
KHUBIHIIBUIBIKTapbl Ke3aecTipeni. CeOebi, MEHrepeTiH yaepicTep MeH KyOBUIBICTAp/bl OWFa TYCIpil, Ke3re
eNecTeTy MYMKIH emec. AJ aKmapaTTHIK-KOMMYHUKAIMSUIBIK TEXHOJIOTHSIAP Kypaimapsl (Gr3MKabIK
KYOBUIBICTAp/IBl aHUMAIHMS TYPiHIE KOpPCETyre, VAEPICTIH IIapThlH ©3repTyre OONaTHIHABIFRIHA HOTHKEIl
MYMKIHIIKTep jkacaipl. u3nKka MoHiH OKBITYAa KOMITBIOTEPIIIK TEXHOIOTHSUIAP bl Najanany, MyFaliMHIH
omicTeMeciH OKBITYIBIH THIMIITIH JKOFapJIaTyMeH KaTap, MyFajliM eHOeTiH )KeHIIIeTy XKaFblHa OarbITTaiIbl.

Byn KoMIBIOTEpIiK TEXHONOTHSJIApPMEH JKYMBIC ICTereHae OuTiM —aymbuiap ipreii  FeUIBIMHA
3epTTeyNepMeH, QU3NKAIIBIK KyObUIBICTAp bl OaKbLIay, SKCIIEPUMEHT HOTHXKEJIEPIMEH Ke3aeceni. by onapra
3epTTEY 9AiCTeMECIiMEH JKYMBIC iCTEYTe JKOHE HET13T1 9JIiC-ToCUIIep MEHAAFAbUIAPIbl MEHICPYIHE MYMKIHIIIK
Oepemi.

®dusuka cabakTapbIHIa 3JICKTPOHABIK KOHTSHTTEP/l MaiIalaHyIbIH,opHUHE ©31HIIIK epeKIIeIiKTepi Oap:
Oenrii Oip aiFa KOWBUIFAH MOCEJENIepAl IIeIly MEH HaKThl TMOHJIK cajara OarbITTaaFaH OOJybI;
TaKpIPBINTapFa OalNaHBICTBI MAJIMETTEPIl OHJIEY JKOHE OJapAbl YCHIHYFa Kypalgapisl WKeMiei Oimyi;
OarmapiaMa KeMeTiMeH IEKTPOHIBIK KOHTEHTTHI )Kacay Ikl Ky3ere achipa Oiryi THic.

Amn, 0. K.babaHCkuii ycTaHBIMABI OacKapyIlbl Waes, alFallKbl epeske PEeTiHAe HETi3ri ic-opeKeTke, MiHe3-
KYJIBIKKA KOMBUIATBIH Taan e Tycinmipiaemni[8].

OKBITYABIH YCTaHBIMIAPHI ©3apa OalmaHbICTHI, onap Oip OYyTiH KyieHi Kypaiinbl. Ocbl YCTaHBIMIAPIbI
€CKepe OTBIPBIT, TEKTPOHJIBIK KOHTEHT kKacay/ia MaHbI3/Ibl pOJl aTKapaThlH HETi3ri YcTaHbIMIAp peTinae 0i3
TOMEeHIeTiIep/Ii 0aCIIBUIBIKKA aJ/IbIK;

-FBUIBIMIJIBIK YCTaHBIM. OKy MaTepHaIbIHBIHMa3MYHBIH FBUIBIMH CEHIMIUTIKIICH OasHIayabl KaMTaMachI3
€Ty — COHFbI FBUIBIMH JKETICTIKTEp/lI €CKepy KaKETTUIIriH Ounmipeni. DIEKTPOHABIK KOHTEHT apKbUIBI OKY
MaTepHajblH MEHIrepy Tpoleci Ka3ipri FhUIBIMH TaHBIM TocUIepiHe (IKCIEPUMEHT, CalbICTBIPY,
OakpUIay,a0CTpaKTijiey, JKallbuiay, HaKThUIAy, aHAJOT, MHAYKIWS XOHE NEeTYKIHs, aHauu3 OeH CHHTES3,
MOJIETIB/ICY SJIICTEpiHE), COHBIMEH Oipre MaTeMaTHKAIIBIK, KYHeI aHaJIi3re ColKeC KYPBUIYhI THIC;

-npo0JIeMaJIbIK OKBITY YCTaHbIMbL. OKy TaHBIMJBIK 1C-OPEKETiHIH MaHbI3bI MEH CHIaTTaMachiHa
JKaraaibiHaa oKbITy. Erep OumiM anymibl mpoOJieMaliblK JKaFaaigapMeH Ke3JIeCKEH Ke3JIe OHBIH IICIIiMIiH
Taly OJIAPBIH KapacThIpyAa OHBIH Oiiay OeJCeHIUTIr qaMunbl. MyHnai JUIaKTUKAJIBIK TaJanThl KoIiMri
OKYJIBIKTap/IaH KOJIJJaHyaH repl 3JICKTPOHIBIK KOHTEHTTHIH KOMETIMEH OPbIHAAY THIM/I;

-KOPHEKIJIIK YCTaHBIMBL. 3ePTTENIETIH 00BEKTIICPIl, OJIap IbIH MAKETTEPIH HEMECE MOJICIIBJIEPIH Ce3IMIIK
KaObUIAAYZBl €CKepy JKoHe OLTIM aNyIIbIHBIH ©3iHiH OakKbulay MYMKIHIIKTEPiH amrajabl. DJIeKTPOHIBIK
KOHTEHTTa KOPHEKIIIIK TaJanThl )Ky3€ere achlpy ’KaHa, MYMKIH/ITiHIIIE )KOFaphl Iopekeie KaMTaMachl3 eTinyi
THic. MyJbTUMenna 3JEeMEHTTEpiH TaljalaHy aJaMHBIH aKnapaTThl KaObUIIAYBIHBIH OapiiblK KaHaJgap
KaMTHIbL. DJIEKTPOH/IBIK KOHTEHTTa HAKThI BUPTYaJIBIK KYHEH] KOJIJaHyFa KOJ XKeTKi3iei;

-CAaHAJIBIIBIK, ©3 OETIHIIEe XYMBIC, ic-opekeTTeri OenceHALTK ycTaHbMAapel. OKy iCiHAE COHFBI
MakcaTTap MEH MIHJETTep/i JoJ TYCiHyle OKYy akKmapaTblH SJEKTPOHJABIK OKY KypauJapblHaH alyblH
©31H/IIK 1C-OpPEeKETIH KaMTaMachl3 €Ty, OyJI JKep/ie OJ1 YIIiH OKY HPOIIECIH caHallbl OaFbITTaY;

-KYHeniTiKk >koHe Oipi3aimik yctaHeiMbl. OKbUIaTBIH TOH canacklHaa Oenrini Oip Oinmim kyleciH
aHBIKTay a MEHrepydiH OIpi3AuIiriH KaMTaMachl3 eTy. BijgiMm, iCKepIliK jKoHe JaF[bl aHBIKTAJIFaH KyHene,
KaTaH JIOTHKAIBIK TOPTINIEH KalbINTACTHIPHITYbl KaXET MXOHE MPaKTHUKAIBIK OMIpJeri opeKeTKe O3iHiH
KOJIJAaHBUTYbIH TaOybl THIC: OKYy MaTepuasibl KYHenl »oHe KYPBUIBIMIBIK Typae Oepiidyi TuHic; OKy
aKnapaTbIHBIH 9pOip Oeuirid yibIMaacTeipyaa 0istimM, OUTIKTLIIK KoHE AaFIblIapAbl KaJbIITACTBIPY.

AUTBUIFaH DJEKTPOHIBIK KOHTCHTTEP/IH apTHIKIILUIBIKTAPbIHA MBIHATAD JKATabl: dJIEKTPOHJIBIK
KOHTEHTIIEH JKYMBIC iCTereHe MaijanaHylibl OHBIH 9P TYPJi Ke3€HiH TaHJai alybl; OKy 3JeMEHTTepiMeH
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WHTEPaKTHUBTI OaHIaHBICTHIH OOJIYBI, CTYACHTTEPIIH OUTiM ACHTeHiH TEKCEpyHi aBTOMATTAHABIPY apKBLIBI
XKYHesney; OKYIBIKTBIH TOJBIK KOJEeMJIET1 MyJIbTUMEAHAIIBIK Oe3eHaipiiTyi.

3amMaHM aKMmaparThIK KYHenep/Ii KoJIaHy AaFAbUIaphl )KOHE OJIAP/IbIH KOMETIMEH OKBITY YPJIICiHIe KociOn
MPAKTUKAIBIK E€CENTEpi IICNIy ICKePJIKTepi MEH MPAKTHKAIBIK MaHBI3Ibl €CENTEpli KOMIBIOTEPIIK
TEXHOJOHUSHBIH KOMETIMEH IIENTy HOTIDKEIEPiH cayaTThl HHTEPIIPETAIMsIIAY ICKEPIIiri, OHBIH HOTHKENEPiH
KOCciOM TIPaKTHKANBIK iC-9peKeTTepAe KONAAaHy NaraplIaphlH OoNamak MaMaH OOWBIHAA KaNbIITACTHIPY
OacThl Ha3apaa 60iybl KaxkeT.COHBIMEH, Kbl O11iM OepeTiH MeKTenTeri 0apibIK OKY MPOLeci — MakcaTTaH
HOTIDKETe JIeWiH — aKmapaTThIK KaTBIHACTBIK TEXHOJOTHAJIApMEH OTeTiH O0omybl THic. OKBITYIBIH
aKMapKaTHIHACTHIK MapaJIuTMAaChIHA OTY aKITAPATTHIK KOFAMHBIH 00BEKTHBTI MYKTaXKIBIFBI OOJIBIT CaHATIABI.
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THE DEPENDENCE OF THE COMPRESSION MODULUS OF ICE-SIX AND THE COEFFICIENT OF
VOLUME EXPANSION ON PRESSURE AND TEMPERATURE

Bizhigitov T.}, Yelibayeva A
Taraz State Pedagogical University, Taraz, Kazakhstan

Abstract

This pioneering study investigated the partial derivatives of the dependence of the compression modulus of ice-six
on pressure and temperature, and the coefficient of volume expansion on the temperature at high pressure and low
temperature. Ice six is documented on the phase diagram between the pressures 600 and 2000 MPa and between the
temperatures 110 and 330 K. The pressure and temperature dependence of the all-round compression module was
practically implemented in a multilayer cylinder-piston vessel. The change in the relative volume of the sample was
measured using a transducer which converts linear translational motion into electrical pulses. The pressure of the
sample was measured by measuring the electrical resistance of tin and gallium conductors and phase transition points of
polymorphic ice modifications.

The temperature of this ice-six modification was determined by a graduated copper-constantan thermocouple.
Moreover, in this paper, the Debye characteristic temperatures of ice-six and the Gruneisen constant are estimated.

Keywords: partial derivatives, temperature, pressure, coefficient of compressibility, thermal volume expansion coefficient.

Axoamna
T. Buocueumos 1, A. Enubaesa
Tapas memnexemmix nedzoeuxanvix ynusepcumemi, Tapasx., Kazaxcman
VI-IIbl M¥3 TYPIHIH, CEPIIIM IIJIIK MO YJIIHIH AEPBEC TYBIH/IBIJIAPBIHBIH, J)KOHE
KOJIEMIIK YJFAIO KOY®PUIIMEHTIHIH KbICBIM MEH TEMIIEPATYPAYA TOYEJIALIIIT

1

Makanaga anfam peT JKOFapsl KBICBIM MEH TOMEHI1 TeMIleparypaza maiga OomatbiH  VI-msr  My3
MOJU(UKAIMACHBIH KaH-)KaKThl ChIFBUTY MOJYJIHIH TEeMIlEpaTypa jKoHE KbICBIMFa allblHFaH JiepOec TYbIHIbUIAPBIHBIH
KbICBIMFa JKOHE TeMIlepaTypara, >KbUIYJBIK KOJeMAIK YIIFal Kod(GQHUIHUCHTIHIH TeMieparypara ToyeJAiTiKTepi
seprrenred. My3apiH VI-mibl Moaudukaiuscel ¢asansik nuarpammana 600 — 2000 MIla keiceim men 110 — 330 K
TemIepaTypa aWMarblHIa OpHajackaH. JKaH-)KaKThl CBIFBUTY MOJIYJIHIH KbICBIM MEH TeMIlepaTypara ToYeJIiIiri
TOXIpuOe IKy3iHIEe KenkadaTThl IMJIMHAP-TIOPIIEHb THUITEC BIABICTA ICKE AaCBIPBULABL.  3€pPTTENETIH YITIHIH
CaJIBICTBIPMaJIbl KOJEMIHIH ©3repiCi CBhI3BIKTHI UIrepijeMelli KO3FaJbICThl 3JEKTp HMMIYJIbCTEPIHE alHaJAbIPaThIH
TYPJACHIIPTIII apKpUIB OJIICHII. YITiferi KpICHIM, OHJa OpHANACKaH Kallaifbl, Taluid OTKI3TIIITEPiHIH 3JEKTP
KEJICpPriCiH oJIIey XOHE MOMUMOPPTH MY3 MOTUPHKANMSIAPBIHBIH (ha3allblK O©Ty HYKTENepl apKbUIBl OJIICHII.
3eprrenin  oTblpraHVI-mBl  My3  MOAMGUKALMACHIHBIH  TeMIlepaTypachl — TpayHpJIEHTeH  MBIC-KOHCTaHTaH
TEPMOXYOBIMEH aHBIKTAJIBIIT OTBIP/IBI.

ConbIMEH KaTap, Makanana VI-mer my3 ymie [lebail Temmeparypanapbl MeH [ proHai3eH TYpaKTHICH IMamMaMeH
OaraiaHFaH.

Tyiiin ce3aep:nepbdec TYbIHIBL, TEMIIEPATYPA, KBICHIM, CHIFBLTY K03 HIMEHTI, KONEMIK KBUTYIBIK YIFAK0 KOIQQHUIHEHTI.

Annomayus
T. Busicueumos 1, A.Exubaesa
YTapasckuii 2ocyoapcmeennuiii nedazozuueckuii ynusepcumem, 2. Tapas, Kazaxcman
SABUCUMOCTBb MOAYJIS QJIACTUYHOCTHU IHECTOI'O TUIIA JIBJA U KOO®OPUITUEHTA
PACIHIUPEHUSA OBBEMA OT JABJIEHUSA U TEMIIEPATYPbI

1

B aT01i cTaThe OBIIN HCCIIEI0BAaHBI YaCTHBIC IIPOU3BOAHBIE 3aBHCUMOCTH MOAYIIS CKaTUsl MoTuduKkanuy ibpaa-VI ot
JTABJICHUS W TEMIIEPATYpPHI, a TaKXKe KodpPUIHeHTa 00BEMHOTO TEIUIOBOTO PACHIMPEHHS OT TEMIIEPATYPHI IPH BEICOKOM
JIaBJICHNH ¥ HU3KOW TeMreparype.Ha ¢a3oBoii quarpamme nokasana moandukanus isaa-Vimexny nasnennsvu 600 n
2000 MIla u mpu temneparypax 110 u 330 K. 3aBUCHMOCTb [aBIE€HUS U TEMIEpPaTypbl YHUBEPCAIBHOIO
KOMITPECCHOHHOTO MOJyJisl Oblla TPaKTHYECKH peaji30BaHa B MHOTOCJIOHHOM LWJIMHJPOIIOPIIHEBOM COCYJIE.
V3meHeHne OTHOCHTENBHOrO 00beMa o0pasia M3MEpsUIoCh C IOMOINbI0 MpeoOpa3oBaTelsi, KOTOPBIH NpeodpasyeT
JIMHEIHOE MMOCTYNAaTeIbHOE ABM)KEHHUE B JIEKTPHUECKHUE UMITYJIbCHI. [laBieHne B 0Opasiie H3Mepsuld IyTeM U3MEPEHUs
JIEKTPUYECKOTO CONPOTHBIICHUS! NPOBOJHMKOB OJIOBA W TaUIMA M TO4YeK (Da30BBIX IEPEXOJ0B IMOIMMOPQHBIX
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Moudukanmit tpaa. Temneparypa uccienryemMoi MoauduKanuy jabaa- VI onpeaensiacs rpagydpoBaHHON TepMomapon
Meb-KOHCTaHTaH.

Kpowme Toro, B 3T0l cTarbe orieHeHbl TeMieparypsl Jlebas mis nmbaa-VI1 u konctanTa ['proHaiizena.

KaioueBble ciioBa:uacTHas NPOM3BOJHAS, TEMIIEPATypa, NaBleHUE, KOIPPHUIUECHT CXKUMAEMOCTH, KOIPQUIHEHT
00BbEMHOTO TEIIOBOTO PaCIINPEHHS.

In this research paper, we investigated the partial derivatives of the dependence of the modulus of ice-six
elasticity on pressure and temperature, and the coefficient of volume expansion on the temperature at high
pressure and low temperature. Ice six is documented on the phase diagram [1] between the pressures 600 and
2000 MPa and between the temperatures 110 and 330 K.

Water plays a unique role as a substance, it is the source of living organism formation and minerals which
are found in atmosphere, earth at gas, liquid and solid state. 71% of the Earth surface is surrounded by
water.However, it affects the environmental climate and the physical, chemical, and biological phenomena
occurring in it. Although a person affects the growth and development of all living organisms, the physical
properties of the water and its solid state are not fully researched. Therefore, it is of practical importance to
know the dependence of the elastic properties of ice-six on temperature and pressure,and the phase of the ice
changes at low temperature and at high pressure.

The concept of high pressure and low temperature are firmly established in modern technology. The
problem of the influence of low temperatures and high pressures on the solids covers a wide range of issues —
from fundamental problems of stability and phase transformation to the technical material science
applications. During the studying the phase change theory there were needed studies, in which the
temperature and hydrostatic pressure were used as an additional thermodynamic parameter. By using it, it
became possible to explain the relationship between the direction of the phase change point and its
mechanism [2].

Another wide area of the pressure and temperature application is the natural science, first of all, physics
and earth science. It should be noted here that the work on the study of diagrams of systems, starting from
hydrogen, simple metals and other elements, ending with complex combinations of oxides or sulfates, which
model the state of matter in the earth’s crust. In all of these cases pressure acts as an important parameter of
the phase state of the system along with temperature.

The research was carried out in a speciallymolded and automated device[3], in which an ice sample
placed in a thin fluoroplastic bag, and housed in a multilayered cylindrical vessel, measured comparative
changes in the in the specific volume, temperature and pressure.

There are widely discussed methods for measuring temperature, pressure, and volume changes in a
monograph [4].

. . oK
There are shown dates (table 1, Figurel, and 2) the dependencies on the constant temperature of T on

the pressure and Z—K to the temperature.
P

oK K
Table 1. The dependencies on the constant temperature of E on the pressure and Z— to the temperature
p

oK oK
Phase T. K P, MPa - P, MPa T. K -
oT op
Vi 155 1150 0,220 1400 248 0,080
Vi 155 1250 0,231 233 0,078
1350 0,264 213 0,077
1450 0,275 193 0,076
1550 0,300 173 0,075
1650 0,322 153 0,074
1750 0,331 133 0,074

From tables and graphs, it can be seen that as the pressure increases the partial derivative of the

temperature of the coefficient of elasticity of the ice-six will increase.
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. . .o 0K . . .
As the temperature increases, the partial derivative y will increase in an isobaric process.

p
=
008 o o
0075 4
o]
02 ! ! ! ! ! P, MPa 0.07 P MPa
1150 1250 1330 1450 1350 1650 1750 : 120 160 200 240 :
. oK . | . L
Figure 1. The dependence of — a_T ice-six on the Figure 2. The temperature dependence of the ice-six at

a pressure of 1400 MPa.
pressure at a temperature of 155 K.

Table 2 shows the temperature dependence of the coefficient of thermal volume expansion S of ice-six
calculated using the formula g = E(Z_\T/

v j [4] at constant pressure. The negative values are tabled to reveal
p

a positive linear relationship.

Table 2. The temperature dependence of the coefficient of thermal volume expansion 3

Phase p, MPa T,K — [ %10~ 4

180 1,00

160 0,97

1400 140 0,95
120 0,93

240 0,95

220 0,90

200 0,87

1700 180 0,85
160 0,83

140 0,80

120 0,77

\i| 240 0,82
220 0,80

2150 200 0,78
180 0,77

160 0,75

140 0,74

240 0,78

220 0,76

2300 200 0,75
180 0,73

160 0,70

140 0,68
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Figure3,4,5, 6 show the temperature dependence of the thermal volume expansion coefficients of ice-six
at the constant pressures 1400 MPa, 1700 MPa, 2150 MPa, 2300 MPa.

- A1 4
1 Q

0,95 4

0% 1 1 1 T LK
100 120 140 160 180 200

Figure 3. The temperature dependence of the thermal
volume expansion coefficients of ice-six at 1400 MIla

-pEigt
02

0.8 4

0.6 1 1 1 1 : LK
120 140 160 180 200 220 240

Figure 5. The temperature dependence of the thermal
volume expansion coefficients of ice-six at 2150 MIla

According to the definition of compressibility:

1

%4

-Bx1p#
1

0.9 o}

0.8 1

0.7 T 1 LK
110 160 210

Figure 4. The temperature dependence of the thermal
volume expansion coefficients of ice-sixat 1700 MIla

- =1
0.8 7

0.6 T 1 T T T LK
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Figure 6. The temperature dependence of the thermal
volume expansion coefficients of ice-six at 2300 MIla

) 1 _dlnv
'K ap

DenotingZ—I; = ¢ and considering that g—gis a low-varying quantity, we can assume that

dan_

dK

dinv __ap 7
In a first approximation, the Debye characteristic temperature is proportional to6, = LK %, where p is

the density of ice. Somewhat more accurately, in the approximation of the Debye theory of heat capacity [5]:

o, — (9N) 0w h KV
p=\qw) TWx [m
3 f )
1 1 9N\3 h f(u
orngp =>InK +=InV +1n [(E) L ]
where u - Poisson’s ratio, N - Avogadro's constant, p = 2 the density of ice, M — the molar mass.

|4

The function f(u) depends weakly on the changein the Poisson's ratio. This follows from Table 3.
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Table 3. The dependence of the function f (u) on the change in the Poisson's ratio

1 1 1
K fw fw3 fw uf(u)s
0,25 4,73 1,68 0,60 0,1575
0,30 6,87 1,90 0,53 0,1590
0,35 11,10 2,23 0,45 0,1575

Therefore, the obtained value of K and 3—1; allows one to approximately estimate the Debye characteristic

temperatures of modification ice-six and the Gruneisen constants.
From the above expression for 6,neglecting the last term of the right-hand side of the equation, we obtain

dInfp 1fdlnK 1

~ — —

dmv ~  Zlamv T8l ©

L] FEF

2976 T8l

aln6p
dlnv

. dInK . . . .
Substituting the Valuesﬁ = (and assuming that the Griineisen constant isy = , we find:

1
v' = Be+1]

As you can see from the result, for the first time, the dependence on pressure and temperature K(P), K(T)

of the partial derivatives(‘;—l;) ,(Z—I;) of the experimentally measured universal compression modulus of
P T

polymorphic ice-six modification by differentiating the graphs were determined.

With increasing temperature (Z—I;) increases, and with increasing pressure (Z_I;) decreases. Measurement

T P

of changes in temperature and pressure in the volume of this sample made it possible to calculate the
coefficient of volume thermal expansion of ice-six.

Using the experimentally measured values of the change in the relative volume of the test sample,
differentiating the graphsV(T)p, V(P)r the temperature dependence 8 = %(g—Z) of the ice-six modification

P

in isobaric processes was studied.

The explanations of the dependence between the influence of external factors and parameters measured in

practice and calculated using the laws and formulas of physics are given.
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HEJAATOTHUKAJIBIK K00-1a ®U3UKA IOHIH OKBITYIA MATEMATUKAJIBIK MOJEJIJEY 11
KOJIJAHYIbIH KY3IPETTUIIKTEPI

Anoamna

Ochbl MaKaJlaHBIH MaKCaThl — MATEMATHUKAJIBIK MOJEIACY I KOJIaHy apKbUIbl (PU3HMKA MaMaH IbIFbIHBIH CTYICHTTEPIH
KociOm OarbITTanFaH MANBIHABIFBIH KY3€Te achIpyYIIiH Kasipri 3aMaHFBl OipKaTap Moceleliep MeH OIICTEepAi amibIln
kepcety. bomamak ¢u3nka MyraxiMaepiH MyFamiMIiK KBI3METT€ MAaTEMaTHKAJBIK MOZICIACYIl KOJNAaHYIBIH dIicTepi
ycoiHbUIa bl COHBIMEH KaTap (PU3MKAIBIK €CeNTep.ll HICNIyAe MaTeMAaTHKAIBIK MOJCIACY/l KOJAaHyFa CTYACHTTEPI
JAMBIHAAYIBIH HAKTHl 9JICTEMECIHIH CHIIATTaMachl KeNTipiireH. MareMaTHKaibIK MOJENAEY COHFBDKbUINA O3IHIIK
00BeKTIIEpII 3epTTey oficTepi Oap OUTIMHIH JKEKe cajachlHa aiHaimbIl Kejie kaThlp. COHIBIKTaH, MaTeMaTHKAIIBIK
MOJCNICYIl OKBI YHPEeHY, OHBI (DU3MKa-MEXaHHMKAJBIK MPOIECCTEPAl 3epTTEyre KOgaHa OuTy J>KOHE MEKTel
OKYIIBUTAPBI MEH CTYJCHTTEPre OKBITY MAHBI3IbI Maceenep aiH 0ipi 60mbin oThIp.CTYyICHTTEp MaTEMATHKAJIBIK MOICI
apKbUIbl HAKTHI QJIEMHIH Hemece (HM3HMKAJbIK KYOBUIBICTHI, HBICAHIAPAbI CHIATTAYAbIH MAaTEMATHUKAIBIK alapaThlH
yiipeHeni.

Tyiiin ce3aep: MaTeMaTHKAIBIK MOACTIICY, dIiCTEME, IIOHAPATIBIK OaliIaHbIC, KOCiION KBI3MET, KY31peTTiiK.

AnHomayus
K. Bucembaes', A.M. Fopanbexosa®
! Kasaxckuii nayuonanvhwiii nedazoauyeckuii yuueepcumem um. Abas, 2. Aimamul, Kazaxcman
KOMIIETEHIIUN MATEMATHYECKOTI'O MOAEJIUPOBAHUS TP OBYYEHHWU CTYJAEHTOB I1O
CHEINUAJIBHOCTU ®U3UKA B IIEJAT'OI'MYECKHX BY3-ax

Ilenb maHHON CTAaTBUPACKPHITH PSAA COBPEMEHHBIX MPOOJIEM M METOAOB Ui OCYLIECTBICHHS NMPOodecCHOHATbHON
OPHEHTHPOBAaHHOW IOJTrOTOBKM CTYJCHTOB CHEHUAIBHOCTH (U3MKA C HUCIIOJIB30BAHHMEM MaTEeMaTHYeCKOro
MoJenupoBaHusL. bynymum yuurensM GU3NKA peiaraloTcss METOIbI IPUMEHEHHS MATEMAaTHIEeCKOTO MOJICITHPOBAHUS
B TIPENOJABATENbCKON NESTeNbHOCTH. TakKe MPUBOAUTCS OMMCAaHUE KOHKPETHOW METOIUKHU ITOATOTOBKH CTYICHTOB K
HCTIONB30BaHUI0 MAaTEMaTHYECKOTO MOJCIHMPOBAHUS TPH pelIeHHuH (PU3MUYecKuxX 3agad. MaremaTtndeckoe
MOJICIIUPOBAHNE B TIOCIEAHUE TOJBI CTAHOBHUTCS OTIENBHOW OTpacibl0 3HAHUM, UMEIOMEH METOHBI HCCIICAOBAHU
COOCTBCHHBIX OOBEKTOB. [l03TOMY H3ydYeHHE MAaTEMaTHIECKOTO MOJCIHPOBAaHUS, yYMEHHE WCIONb30BaTh €ro B
HCCIICAOBAHUH (PH3UKO-MEXaHMUECKUX MPOLECCOB U 00YYCHNE MIKOJIHHUKOB U CTYICHTOB SIBIICTCS OJHON M3 Ba)KHBIX
mpo6seM. C MOMOIIBI0 MaTEeMaTHYECKONW MOJENN CTYAEHTHl U3y4aroT MaTeMaTHYeCKUil ammapar ONHCaHHsA OOBEKTOB,
(M3UYECKOTO SIBICHHS MM PEabHOTO MHUDA.

KiroueBble ci10Ba: MaTeMaTHdeckoe MOJCIMPOBAHHME, METOJMKA, MEXIpPEAMETHas CBs3b, NMpodeccroHaIbHas
JIeSITeNTbHOCTD, KOMIIETEHTHOCTb.

Abstract
METHODS OF TEACHING MATHEMATICAL MODELING TO STUDENTS
OF THE PEDAGOGICAL INSTITUTES
Bissembayev K.!, Boranbekova A.M.!
! Abai Kazakh national pedagogical university, Almaty, Kazakhstan

The purpose of this article is to reveal a number of modern problems and methods for the implementation of
professional oriented training of students of the specialty physics using mathematical modeling. Future physics teachers
are offered methods of applying mathematical modeling in teaching activities. It also describes a specific method of
preparing students to use mathematical modeling in solving physical problems. In recent years, mathematical modeling
has become a separate branch of knowledge that has methods for studying its own objects. Therefore, the study of
mathematical modeling, the ability to use it in the study of physical and mechanical processes and the training of
schoolchildren and students is one of the important problems. Using a mathematical model, students learn the
mathematical apparatus for describing objects, physical phenomena, or the real world.

Keywords: mathematical modeling, methodology, inter-subject communication, professional activity, competence.

171




BECTHUK Ka3HIY um. Abas, cepusa «Pusuko-mamemamuyeckue Hayku», Ne2(70), 2020 a.

Kipicme

2020 xwutgaH OacTam Ky3ere achIpbLIbIN kaTKaH «llemaror moprebeci» 3aH >KOOachIHIA yCTaszmapra
KONTEreH >KaHAWBUIABIK KapacTelppuiraH. Ockl 3aH memaror MopTeOeciH aWKbIHOAWIbl, NeIarorTiy
KYKBIKTapbIH, 9JIEYyMETTIK KeMUIAIKTEPiH JKoHE MIEKTEYJIepiH, MiHIETTepi MeH XKayanKepIuiTiriH Oenrieiai
[1].Ocpiran GaitmansicTel Kasipri Oinmim Oepy »xyiieciHe eHTI3iIiI jKaTKaH e3repicTep Oonarmak Imenaror
MaMaHHaH Y3/IKCi3 KociOu ecymi, OiriM 6epy MakcaTTapbslHAa OUTIKTUTIKTI apTTRIpyAbI Tanan eteni. Kasipri
yakpITTa (PU3UKAHBI OKBITY TEK OUTIMII MEHrepTyleri KajaaM eMecC, COHBIMEH Karap CTYICHTTEPIiH
TaHBIMJIBIK JKOHE IIBIFAPMAIIBUIBIK KaOiMeTiHIaMBITy Kypanbl Oomysl THic. byn opaiima 6isre
MaTeMaTHKAIBIK MoJenaey Kemekke keienmi. (Cebebi, Kaumaili ma Oip (u3HKaNbIK KyOBUIBICTHI
MaTeMaTHKaIBIK MOJCNIACY Ke3iHAe MaTeMaTHKalblK MOJeNl e3apa JIOTMKAIBIK OallaHBICKAaH
MaTEeMaTHKAJILIK OPHEKTEP JKUBIHTHIFBI OOJBIN TaObuIabl. KenTereH FhUIBIMU 3€pPTTEY OMICTEPiHIH iImiH[e
MaTeMAaTHKAIBIK MOJICIICY €PEKIIe OPBIH allaJibl.

MareMaTHKambIK MOACTACYAIH (OyaaH apbl Kapail MaTeMaTHKaIBIK MoJenaey Kpickama MM) keneciaei
CPEKILETIKTEPIH aTall eTyre 00JIaIb;

- MM 3epTTeyaiH ASCTYPIi KIACCHKAIBIK 9/1iCTEPiH TOIBIKTHIPAIBL;

- MM Ttaburu SKCIIEpUMEHTTEPMEH KaTap, SKCIIEPUMEHTTI TyphIC TYCIHYT€ MYMKIHIIIK Oepe/i;

- OJIIIICY HOTHIKEJICPIH HAKThUIAYFa BIKIIAJ CTE/I;

- TaOUFH DKCTICPUMEHT HOTHXKECIHIE 3ePTTEYTre MYJIEM KOJ KETIEHTIHITPOIIeCTep Typalibl aKIapaT anyra
MYMKIHZIK Oepeti.

CoHbIMEH KaTap, CTyICHTTEp/li MaTeMaTHKAJIBIK MOJICNIACYTe YHPETY apKbUIbl, OJapIblH MAaTeMaTHKAIIBIK
OUTiM JICHTCHiH aHBIKTayFa MyMKIiHIIK Oepeni. CTyIeHTTepAiH MaTeMaTHUKAJIBIK 1C-OPEKETIH JTaMBITYIbIH €H
THIMII KYpalgapblHbIH Oipi, ecenTepiai IIbIFapy apKbUIbl OKBITY OONBIT TaOBUIambl. MaTemaThka ToHIH
OKBITY/Ia TalChIpMajiapAbl KOJiaHy MmoceseciHe ken keHin OeminreH. B.H. Ammxmun, I1.B. Tpycosxone
T. 0. eHOCKTEpiHAE ecenTep/i ety OiliM amynibliapa MaTeMaTHKaHbl OKBITY IIPOICCIHIE MAaTEMATUKAJIBIK
OlIiM MEH KbI3MET TOCUINEPIH KaNBINTACTHIPYIBIH MAaHBI3IBl KYpallbl OOJBINT TaOBUTATHIHBIH aWTagbl [2].
A.A. VicaxoB MopenneyKopIIaraH OpTaHBl TaHyFa, OHJAa OOJBIN JKaTKaH MPOIECTEepHAl erKel-TerKeni
3epTTeyre MYMKIHAIK Oepeqi, OWTKEHI TaOMFU OKCIEPHUMEHT jkKacay opKallaH MYMKiH eMeC J>KoHe
MaTEeMaTHKAIBIK MOJIEN/EY COHFBDKBUIAA ©3IHIIK OOBEKTUIepAi 3epTTey omictepi Oap OUMTIMHIH XKeke
calachlHa afHANBIN Kelie JKaTKaHIBIFbIH aitanpl [3]. COHIOBIKTAH, MaTEMATHUKAIBIK MOJCIICYAl OKBII
yiipeHy, oHbI (pH3HKa-MeXaHUKaIBIK MPOLECCTEPl 3epTTeyre Koyiaana Oiny, CTyACHTTEepAlI MaTeMaTHKaIbIK
MOJIEJIICyre OKBITY MaHBI3/IbI Maceseep/IiH Oipi O0JIbINT caHaAIA b

Ou3nKkandplK  ecenTepAi  HIeHIyAe MATEMATHKAJBIK MOJeNAeydi KOJJAAHYIbIH  apHaWbI
KY3ipeTTijikTepi

Korappina aliTeUTFAHABI €CKepe OTHIPHIIN, KJIACCHKAIBIK MEXaHHKa KYPCHIH OKYy KEe3iHJle MaTeMaTHKAIIbIK
MOJIEJIICY 11 KOJIZIaHA OTBIPBIN ecell MIbIFapya, GU3rKa MaMaH bIFBIHBIH CTYACHTTEP] MEHTepyi THIC apHabI
Ky3iperTep aHbIKTanAbl. Mpeicanbl, 6B01504-Ou3nka MaMaHABIFBIHBIH OakanaBpiaphsl YIIH (U3AKAIBIK
€CenTepIi Menry/ie MaTeMaTHKAIBIK MOJIEN/IY i KOJAaHYAbIH apHaibl Ky3ipeTTepiH aHBIKTAIbIK,

1. Xaumel FBUIBIMH KY3IPETTUIIKTEP — 3€PTTEJCTIH MACEICHI HeMece KYOBbUIBICKA Tajjiay >Kyprizy
kaoineti. Toxipube OapwichiHAa ipreni (uankanblK OUTIM MeH (DU3MKaNbIK 3epTTey SJICTEpPiH KONIaHy;
CTYIEHTTIH ()M3MKa caNachlHJA jKaHa OiNiM aiyfra JlereH KaOiieTi, COHBIH ilIHJE Ka3ipri 3aMaHFbl OuTiM
Oepy KOHE aKIapaTThIK TEXHOJOTUsIApAbl KOJIJaHY; >KapaThbUILICTaHy — FBUIBIMU IIOHICP OUTIMIH
MYFaTIMJIIK KbI3METTE KOJIaHy KaOlleTi; TeOPHUSIBIK JKOHE TIKIPHUOCTIK 3epTTey]e MOJEIILY 9JICTEpPiH
KOJI/1aHy KaOijeri.

2. Toxipubenik acanTbIK KY3ipeTTUTIKTEp — GU3UKAIBIK HBICAHAAp MEH KYOBUIBICTap Typajibl OlmiMai
ic KY3iHJIe KOJNJaHy, COHJall — aK OOJnKaMaap/bl YCHIHBII, MaTeMaTUKAIBIK MOJACIIEYAl KYpy, OJapiblH
KOJIJAaHBUTY MIeKapachlHa Tajjay acay KaOileTi; 3epTTein >KaTKaH mpouecc OOibIHIIA MaTeMaTHKAIBIK
MOJIEJI JKacay; OJ MPOLECKe Tajiay jKacay, 3epTTey JKoHe Herizaey; (pu3ukaibK Taxipubenepi xocnapiay
JKOHE JKYPri3y KaOijeTi; eJIeyaiH JJIIIrT MeH KaTeliride Oara Oepy; ajblHFaH HOTIKEIEPAiH (DU3MKAIIBIK
MarblHAChIHA TaJIIay JKacay KaOijieri.

3. MakcaTTbl KY3IpeTTiIiKTep — apHailbl MaKcaTTapblH >KUBIHTHIFBIMEH O€pilireH, OJapiAblH iLIiH[e
CTyIeHTTepe (UBUKAIBIK €CenTep/li IIemyJe MaTeMaTUKalIblK MOJAEACyNl KOJJaHy OUTIKTLTIriH
KaJIBINITACTBIPY; CTYACHTTEPIH TCOPHUSHBI 1C )KY31H/IE KOJIIaHa ajybl YIIiH apHaiibl FRUIBIMUA O11iM 0a3achiH
KaJIBINTACTBIPY JKoHE Oonamak MyFamiMAepIiH KociOM KbhI3METiHAE Ke3[AeceTiH ecenTephi LIeury Ke3iHze
MaTeMaTHKaJIBIK MOAEJEYAl KOJJaHy NaFablIapblH O€KiTy; KIaCCHKAJIBIK MEXaHHWKalaH ecel IIbIFapy
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OapbIChIHIA CTYJACHTTEPIEC MaTEMAaTHKAJIBIK MOJICIACY/I KOJIaHy JaFIbIChIH KAJIBINTACTBIPY KOHE 3ePTTEINyi
THIC OKY MaTepHaIapbIH ipiKTey.

4. Tannay — HOTHKE KY3IPETTiIIr — KJIACCUKAIBIK MEXaHHKa OOMBIHIIA ecenTepl mienry OaphIChIHIA
opTypai (hM3MKa — MEXaHUKAIBIK MPOIECTEPi MOJEHIEy OUTIKTLIITIHIH KAJIBINTACY JCHIeHIH aHBIKTaWIbI;
OyJ1 KY3IpeTTiIiH MpaKTHKAIbIK JXOHE 3epTXaHalbIK cabaKTapra ecemnTep KypacThIpy JKyHeci; KypCTBIK
KYMBICTAp/Ibl JKa3y HYCKAYJBIKTaphl; TECTIJEp JKOHE cayamHaManap >KYpridy apKbUIbI JKY3ere achIpblIajbl.
Ocwl omic apkpUIbl Oojamiak (pU3MKa MyFaTiMJAEPiHIH ©3iHIH KOCIOM KBI3METIHIC MaTeMaTHKAIIbIK
MOJIETIICY Il KONIaHyFa MalbIHABIFBIH TEKCePYTe MYMKIHIIK Oepei.

OcBl KY3IpeTTUTIKTepAI MEHIrepy apKbUIBI CTYACHTTEPiH 3epPTTEYIILIIK KaOlIeTTepi apThII, ©3AepiHiH
0ornamak KbI3BMETTEpiHIE (UBHMKAIBIK eCenTepiAl Ienry OapbhIChIHIAA MaTeMaTUKAIBIK MOJCIICY/I
KOJIJIaHYJIbIH MAaHBI3IBUIBIFBIH  TycCiHemi. OChbl KY3IpeTTUTIKTepMEH Karap, (u3uKa MaMaHIBIFBIHBIH
CTYINCHTTEpiH OKBITyJa MaTeMaTHKaIbIK MOJEACYNl KOJJaHyFa JalblHAAy oNICTEMECIHIH MOZAEIiH
MOTHBAIIUSIIBIK — MaKCaTThl, Ma3MYH/IbI, TCXHOJIOTHSUIBIK JKOHE JTMATHOCTHKAIIBIK O6JIMICPiH KapacThIpyFa
Oonanel. Momusayusinwly — Makcammsl KOMHOHEeHm MaKCaTTapAblH >KUBIHTBHIFEIMCH YCBIHBUIFAH, OHBIH
itmiHge eH 0acTHICHI-CTYACHTTEPIH KoCIOM-OarbITTaFaH ecenTepl MIeHTye TeXHOIOTHSIIBIK IPOIecTepIi
MaTeMaTHKAIIBIK MOJETICYNi OPBIHAAN OiTyiH KajabImTacThpy. MakcaTThl JIEreHiMi3 KociOu MoHAEpAl OKYy
YIIiH KaXETTi CTYACHTTepHiH OuliM MeH OLTKTepiHiH FBUIBIMH, ipreni Oa3achlH jkacay; Oonamiak
YCTa3mapAblH KociOM KbI3METiHZIE KEe3IeCeTiH ecemnTepiAi IIenly Ke3iHIe MaTeMaTHUKAIbIK MOIEIIey/ i
KOJIIaHy JaFJbpUIaphiH OCKITY JKOHE CTYACHTTEpIiH Oa3aiblK NalbIHABIK ACHIeHiH apTThIpy. MasmyHowl -
KomnoHewm (u3nka OOMBIHIIA OKYy MAaTEepPHaIbIMEH YCHIHBUIFAH, OHbl OKY OAaphIChIHIA CTYICHTTEpPIIE
MaTeMaTHKAJILIK MOJACIACYAlI KojjuaHa Oidy JarabIChl KalbINTAacajbl. SIFHM MaTeMaTUKaJIbIK MOJIEIICY/I
KOJI1aHyFa OOJIaThIH OKY MaTepHabl ipiKTeIe 1.

OpicreMe MOJENIHIH OUACHOCIUKANLIK KOMNOHEHMI KOCINTIK OaFbITTaFbl JJIEMEHTTEpMEH (HU3MKa
OolibIHIIIA ecenTep/i HIeNTy MBICANBIHA TEXHOIOTHSIIAP MEH OHAIPICTIK YpAicTepAi Mojenaey OiTiKTepiHiH
KAJIBINITACY JICHTCHiH JUArHOCTHUKATIAWbl. Byl KOMIOHEHT MPaKTHUKANBIK JKOHE 3epTXAaHANBIK cabakTapra
ecenTep KyHeci, KypCThIK KYMBICTapbl a3y HYCKAyJbIKTaphl, TECTIJiep, cayallHamalap apKbUIbl XKy3ere
achIpbUIAJIbl. ¥ CBIHBUIFAH SiC (PM3MKa MaMaH IbIFBIHBIH CTY/ICHTTEPIHIH 631HIH OoJallak KociOu KbI3METIHIE
MaTeMaTHKAIBIK MOAEIACYAl KOJIaHyFa NalbIHIBIFBIH TEKCEPYTre MYMKIHIIIK Oeperi.

Ecen mbirapy 6apbIChIHIa MATEMATHKAJIBIK MOAEIEYAl KOJAaHYAbIH Ke3eHaepi

du3uka MaMaHIBIKTAPBIHBIH CTYACHTTEpl MaTeMaTHKa OOWBIHIIA ajFaH OUTIMIEpIH TalJaiThIH
0oJsicakoap/blH MaTeMaTHKa oHe (U3MKa KypCTapbIHBIH IIOHAPAJbIK OalaHBICTAPBIH CHITATTANHTHIH
MaTeMaTHKAJIbIK MOJEACPAl THICTI TypJe JKacail ajlMaWThIHIBIFBIH alKbIHAAMIbl. Bysn gocTypii OKbITY
omicTeMeci CTyJEHTTEp, HETI3IHEeH, eCeNTiH CaHIBIK XayaOblH anyra OarpITTAybIMEH OailJIaHBICTHI.
CrynenTrepaiy anmraH OumiMaepi Oornamak MaMaHABIFBIHA COWKEC KENIMei, CTYACHTTEp FHUIBIMHA TaHBIM
omictepin Hamap MeHrepreH. CTyneHTTep Oacka MOHAEPAE OKBUIATHIH MPOIECTepAl TYCIHIIpY YUIH
MaTeMaTHKaHbl OKy Ke3iHie airaH OimiMaepiH maimanmaHa anMaigel. bi3z  (usukanslk  ecenrepi
HICITYCMATeMATHKAIIBIK ~ MOJICTBICYIl  KOJNJaHyapKpuibl «@DHU3MKa» MaMaHJBIFBIHBIH ~ CTYJCHTTEpIH
MaTeMaTHKara OKBITYJla MOHAPAJIbIK OalIaHBICTap/bl JKYy3ere achIpylibl KapacThipambl3. bomariak ¢usuka
MYFaIliMIEPIHIH KociOM 1eOepiliriH KaubInTacThIpy YIIiH 013 KociOM Ma3MyHBI 0ap oHE MaTeMaTHKAIIBIK
MOJIETI/ICY Ii TaJal eTeTiH (PU3NKAIBIK MiHJETTEeP/l S3ipIIeIiK.

Ocpiran OalJIaHBICTBI €CEIl IIbIFApy OaphIChIHJA MAaTEMAaTHUKAJIbIK MOJCACYIl KOJJIAaHY/bIH KeJeci
Ke3eHJIepiH ychIiHaMbI3 (Kecte 1).

Kecme 1. Ecenmepoi wieuty kesinoezi MmamemMamukaivlk mooenoey Ke3eHoepi

1. @opmanuzayus xeseni - ecenmi KO0 JICaHe OHbl CanaublK manoay

- MamemMamuxanbli Mooen Kypy

- M00endiy 6apabapnvlebin meKcepy JHeaHe Kaxcem OO0NEaH
Jrcazo0arioa mysemy eHeizy

2. Mooenodey bapuicvinoa ecenmi wieuty - KYpbliean MOOenoiy KomMeziMeH KOUbLI2AH MIHOemmepOi weuty
- modendey apKvlibl wewin maby
3. XKayan xeseni - ogicayanmol myciHoipy

- ocypeizineen wewlimoi sepmmey

Oky yZzepiciH YHBIMAACTBIPY 91icTepi MeH (opMarapsl apHaiibl 93ipJCHIeH AUJAKTHKAJIBIK KypangapablH
KoMeTiMeH JKy3ere acaapl. Ou3nka KypchlH OKBIFAHJIA €CENTep HIeNIyre Ken MoH Oepiieai. DU3MKAIBIK
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ecenTepl ISy XoHe Taljay jkacay apKbUIbl, (PM3UKaHBIH 3aHAaphl MEH (opMynalapblH ecTe cakKTayra
Oomanel. Erep dmsmkaman ecenrtep IIEHIIecek, TAOMFATTa OOJBINT YKAaTKAaH KYOBUIBICTAp MEH e3repicTepii
TONBIKTAl TyciHmipin Oepe anMaiimbi3. CoOHBIMEH Karap, ecenTepAi wLienry OapbIChlHIA MyFaliMHIH
KOMETIHCI3 OTiM amylIbIHBIH alABIHAA KONTereH KUBIHABIKTap Ke3leceli. TaKbIphINThl TOJNBIK MEHrepMen
€cel IbIFapa ajaMaijbl, ecel IIblFapMaca TaKbIPBINTEI MEHrepe ajaMaizpl. (DOU3MKaIBIK ecenTepiH
KHUBIH/BIFEI - €CeNTi ey YIIH KaXeTTi OiIna Tanaay »kacay. EcenTi mrenry OapbICBIHAA €CETKe Talfay
JKacay, CalBICTBIPY TEK KaHa OiLTiMzi FaHa emec, OajaHbIH oiylay KaOijleTiH ne Kaxer eremi. Pusmka
ecenTepiH menry OiTiM amymrsiapasl TeK KaHa TaHBIMHBIH FRUTBIMH 9MIICTEMECIHE YHpeTim KaHa KoWMaw,
OJIApBIH NIBIFAPMAIIBUTBIK KAOUIETiH, Oy JaFIbICHIH, KaH - )KaKThUIBIFBIH JaMBITAJIbL.

3epTXaHAJIBIK KYMBICTAP/bI OPbIHAY Ke3iH/le YCTAHATHIH MaTeMAaTHKAJIBIK MOJIeJI/iey Ke3eHaepi

®dusnka — sKcHepUMeHTanabl FeuUTbIM. COHIBIKTaH Aa, (PU3MKa KYPChIH OKY OapbICHIHIA YKCIIEPHUMEHTKE
YJIKeH pen OepiireH. DKCHEPUMEHTTI OTKI3yAiH HeTisri TocinaepiHiH Oipi — OOBEKTiHI OHBIH op TYpii
rmapamMeTpJiepi MEeH CBIPTKBI JKaFaainapbIaaa, Oip mapaMeTpIiH ochbl 0OBEKTIHIH Oacka mapaMeTpliepine acep
€Tyl apKbUIBI ©3TepPTYiHIH BIKIAJIBIH 3ePTTEY OOJBIN TaOBUTaAbl. By OOBEKTiHIH KacHeTiH OeWHEIeHTIH
3aHJBUIBIKTE alKbIHIAY VIIIiH, 9[eTTe, Oip emec OipHemle TaKipuOe jkacay apKbUIbl KOJ KETKI3UIE.
3epTTenin oThIpFaH 00BEKTIHIH Oip MapamMeTpiepiHiH eKiHIIIepiHe TOyeNIUIIriH alKbIH/Iay YIITiH aTaTMBIII
OOBEKTIHIH op TYPJIi KaFAalbIHIAFbl OHBIH TapaMeTpIIepiH OIMIeYal XKYpri3y KepeK, sSsFHH, ThIM 0oiMaca exi
petr. CTyneHTTepAiH MaTeMaTHUKAJIBIK KOHE KOMIBIOTEPIIK MOJCIBACYAI KoJiJaHa OTBIPhIN (u3MKa
OOWBIHINIA 3EepTXaHANBIK JKYMBICTAPIBl OpBIHAAFaH Ke3[e KociOM OaFBITTBUIBIK TNPUHIMIT KEeHiHEeH
Konanbuiael. OchiFaH OaliIaHBICTHI TPAKTHKAIBIK )KOHE 3epTXaHAIBIK cabaKTapra apHajaFraH TarcklpMaiap
MEH JKYMBICTapIbl OpBIHIAyFa apHajFaH TallChlpManap >KUBIHTBHIFBIHBIH MaHBI3BI 30p. 2 - KecTene
3epTXaHajbIK TalchblpMalapAbl OpBIHAAY Ke3iHAE YCTAaHAThIH MaTeMaTHKAIBIK MOJEJIeY Ke3eHJepiH
KepceTTik. ToxipuOemik KYMBICTapAbl CTyIEHTTEp apHaibl KOHIBIPFBUIAPIA OPBIHAAWIBI, 9pi Kapai
MPOIIECTI MOJENIAeYMEH, COHIall — aK MPOIECTi KeH ayKhIMJIa 3ePTTEyTe MYMKIHAIK OepEeTiH KOMITBIOTEpIi
KOJIJaHa OTBIPBII KYMBIC JKacay JaFIbUIapbIH KaJbIITACTHIPY KaXkKeT.

Kecme 2. 3epmxananvix scymvicmapobt opulHOay Ke3inoezi MamemMamuKkaivly Mooenoey Kezeyoepi

1.Maceneni Koto scane onbiy cananvik maiodaybl -madcipube MaKcamvit AHbIKMAY
-madicipubeni Jcocnapaay dicane 0anuvinoay

2. Qopmanusayus -madicipubeni Yubimoacmuipy JicaHe omizy

3.)Kyzeze acvipy -npoyecmi MamemMamuxanivlk mooenoey

-KOMNnbIomepoe HAMuUICeCin oHoey
-KOMNbIOMeEPIK Mooenoey

4. Moodendiy bapabapnvizvin mekcepy -HaMUICENEPOT HCUHAKMAY HCIHE MANOAY
-Hamudicenepol ic — Jcy3inoe Konoauy

Bapnbik Moxeniep MaTepHaiblK (MIOHAIK HEMECEe HAKThl) JKoHE uaeaaabl (oifiia) Oosbin OeiHem.
CrynmeHT OFapbljia KOpPCETUITeH KeCcTe Ke3eHIEepiH YHpeHy OapbhIChIHIa 3 OeTiMeH 3epTXaHANbIK JKYMBIC
’Kacar, KOPbITBIHBI JKacail aaThliH O0IaIpbl.

KypceThIK :KyMBICTBI OpPbIHAAY 0aPBICBIHAAFBI MATEMATHKAIBIK MOJIEI/Iey Ke3eHaepi

KOO- nma opOip moH OOWBIHIIA KYpPCTBHIK JKOHE O3IHJIK JKYMBICTApJbl YHUBIMIACTHIPY MAaHBI3/IbI
HbICaHAapabH Oipi. KypcThIK KYMBIC CTYACHTTIH ©30€TiHIE OpPBIHIANTBIH 3epPTTEy MKYMBICHI OOJIBIT
TaObUIA/AbI KOHE TEAaroruka, IMCUXOJOTHs HeMece XeKe olicTeMeNep CalaChIHAAFbl Oip MOCeNeHIH MOTiH
TYPiH/E PoCIMIENiN, JOTUKANBIK asgKTalIFaH FhUIBIMU 3€pTTey TYPiH KaMTHuAbl. CTyE€HTTE FBUIBIMH-3€PTTEY
KYMBICTApPBIHBIH JIaFIbUIAPBIH KANBINTACTBIPY, OHBIH KOCINTIK (TEOPHUSIIBIK, MPAKTUKAIBIK) JAWBIHJIBIK
JICHIeiiH KOTepy, OKYy MoHIH TepeH MEHrepy, FhUIBIMHU JKOHE aHbIKTaMa 9/ieOueTTepMeH ©30eTiMeH >KYMBIC
Xacay OUIirl MeH KbI3bIFYLIBUIBIFBIH JaMBITY MakcaThlHAa Xyprizineni. KypcThlk KymbIcKa IaiBIHIBIK
Ke3iHJle CTYJCHTTIH aNJbIH/Ia TIeJJarOTHKA XOHE MaMaHJbIK OOWBIHIIA OKBITY dJiCTeMeNepl CalachiHIarbl
JKaHa FBUIBIMH JKETICTIKTEp/Al ally MiHAeTI KokbliMaiapl. CTYISHTKE TaKbIPBINTHI OasHmay YpHiciHIe
oneOHeTT FRUIBIMH MaiiianaHy, OasHAaNFaH MaTepUaNIbIH 9IiCHAMACHIH TYCIHY, MANIMETTEpHi XyHenen
Olnmy, JKylesey MEH KOPBITBIHIBI INBIFapy, TEOPHsT MEH INPaKTHKAaHbI Kasipri eMipMeH OallaHBICTBIPY
KaOlIeTTepin kepcery Kepek. KypcThiK KYMBICTBI OpBIHAAY CTYACHTTEP/ICH TEK KaHa MeJaroruKajblK jKoHe
apHaiipl OUTIMIEpIH XeTULNipy FaHa eMec, JKEKeJlereH NeJarorTapiablH, OuniM Oepy YHBIMBIHBIH T.0.
NPAaKTUKANBIK JKYMBIC ~TOXipuOeciMeH TaHbICY, TKIpUOETIK-MPAKTUKAIBIK HeMece TKipuOeik-
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AKCIIEPUMEHTTIK JKYMBICTap apKbUTBI MEKTEI KyIIBUIAPEIH TOPOHUEIICY MEH OKBITY MACETISNIePiH THIM/II IIETITy
TOCIIIEPiH JKacaKTay >KOHE ChIHAKTaH OTKI3yAl Tamam eremi. KypcThIK KYMBIC CTYIOEHTTIH OKy cabaKTapsl
MEH OKY XYMBICBIHBIH Oakbuiay (OPMACBIHBIH HETI3ri TYPIH KepceTendi, OyI CTyAeHTTEpIiH TEOPHUSIIBIK
OUTIMICPIH KOHE OJapibl KOJAAHYABIH IMPAKTHKAIBIK JaFAbUIapbIH, OJIAPJBIH FBUIBIMU OCHIMILIITT MeH
KBI3BIFYIIBUTBIFBIHBIH JCHrell aHbIKTananbl. KypcThIK jKyMBIC OOWBIHINA CTYyNEHTTEPAlI KOCIOW KBIZMETKE
JMalbIHIAY JKY3ere achIpblIajibl. bepiireH MakcaTTapibl KaHAFATTAHABIPATHIH KYPCTBIK JKYMBICTapIbI
Kelecijied Tuntepre Oemin KapacThIpYbIMBbI3Fa OOJIaJBl: - MaTEMAaTUKAJIbIK MOJCIACY ONICIH KOJIJaHy
apKBUTBl (PH3UKANBIK KOHE MaTeMAaTHKANBIK OLTiMaep/i OipikTipyre Heri3aenreH (gpu3uka OONBIHIIA KYPCTHIK
€CEIITIK YKYMBICTAP; -FBUILIMU — 3€PTTEY CHITATBIHAAFBI KYPCTHIK JKYMbICTap. KypCThIK KYMBICTBI OPBIHAAY
0aphICBIH/IA CTYACHTTEPre MaTEMATHUKAIBIK MOJENJCY Ke3CHICpiH YCTaHy ychiHbUIaAbl. On 3 - kecrene
Oepinrex.

Kecme 3. Kypcmoix scymvlcmol opblHOAY Ke3iHOe2i MameMamuKaiblK Mooenoey Ke3eHoepi

1.Moaceneni Kow dHcoHe OHbIY Canaiblk Mandaybl | -mancblpMaHbly MAKCAMbIH AHLIKMAY
2. Qopmanuzayus -HBICAHHBIY QUSUKATBIK MOOENIH KYpY
- MamemMamukaiblK mooenoeyee Kouty
3. )Kyseze acvipy -QNbIHEAH MIHOemmi ueuty
4.Mooendiy bapabapnviebin mexcepy -HIMUNCEHT MAKHCIpUbeiK OepekmepmeH CaiblCmbipy
5.Mooendi ezeepmy -Kaosicem O0N&aH H#ca20auoa Mooendi HaKmuliay

Kypcrhik x00a >KYMBICHIHBIH HOTHD)KECI KYpJENi MoyeleNep/li Imenryre OipbIHFal >KapaTbUTBICTaHY-
FBUIBIMH KO3KapacThl KAJBINITACTBHIPY, OODKaMIap MEH ecenTepli MIeNry >KONIapblH i37ey OUTIKTLTriH
KaJIBIITACTHIPY OOJIBIT TAOBLIAIbI.

KopTbinas!

KopeiThiHganait kene, cTyaeHTTepre Gpu3nKa KypchlH OKBITY OapbICBIHIA MEHIepyi THIC MaTeMaTHKAIIBIK
MOJIETI/ICYIiH apHabl KY3IpETTUTIKTEPiH ambin KepceTTik. (DU3HMKaNBIK ecenTepni MIbFapy OapbICHIHIA
MaTEeMaTHKAJIBIK MOJIEI/ICY, 3EPTXaHAJbIK JKYMBIC Kacay Ke3eHJIEpiHIeri MaTeMaTHKAIBIK MOCIICY,
KYPCTBIK JKYMBIC jkKacay OapbICHIHIAFbl MaTEMAaTHUKANBIK MOJENJCY Ke3eHICpiH YHpPEHY CTYACHTTEpIiH
(GU3HMKaNBIK 3aHHAMAJNAp MEH aHbIKTaMajapbl AYPBHIC KOJJAHY NaFAblIapblH KAJBINTACTHIPYJa MaHbI3/IbI
peIt aTKapapl.

Binim anymbuiapasly oinay KaOineTiH HaMbITyAa, KYHIENIKTI FBUIBIMU YFBIMIAP/Bl KANbIITACTHIPYaa
naiaanel. AJl, MAaTEMAaTUKAJIBIK MOACIACYAIH FhUIBIMH KY3IPETTUTIKTEPIH MEHIepy CTYACHTKE Ke3 KeJreH
JKYMBICTa 3epTTEYNIUNK KaOlIeTiHIH NaMBbIIl, TYPBIC Tajjay *acall, HOTHXKE ally/la YJIKEeH KeMeK OOJIaThIH
omicrepain Oipi. bimiM Oepy Ma3MyHBIH jKaHapTyFa OalIaHBICTBI, CTYIACHTTEPPHU3NKA - MEXaHUKAIbIK
KYOBUTBICTap/Ibl 3€PTTEN OKBIM-YHpeHy/e, OKy OapbIChIHAA IIBIFAPAThIH KOJIaHOANBI ecentep Taburarra
OTETIH TPOLECTep/i TaHy YIIIH MaTeMaTHKAIBIK Oa3aHbl KaJbINTAaCTHIPY/AA OKYIIBUIAPIBIH (H3UKAIIBIK

MPOLIECTEPAIH MOJICTIH KYPacThIpyia MaTeMaTHKAIBIK MOJEIIEY IIH KQKETTLIIT - OMip TanaOblHaH TybIHIAI
OTEIp.
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f(R) XOPABA-JIU®IINL KOCMOJIOTUACBIH HETEP CUMMETPUACDHI APKbIJIBI AHBIKTAY

Anoamna

Bi3 Oy sxymbicTa XopaBa-JIudull rpaBUTaIMACHHBIH HaKThI KOCMOJOTHSIIBIK IIenriMaepin, Herep TeopreMacs
apKBUTBI 3epTTeyaeMis. by tocinmin epexmeniri, TniMai JlarpamkuanHbH 3 GEKTHBTI TypiHe KAXKETTI CHMMETPUSHBIH
IIEeKCi3 IaFbIH e3repicTepi YIIiHmaliganany, ol YIIiH MyHIail cuMMeTpusinap 6ap (GopMaHBl alfKbIH aHBIKTAy KaXKeT.
MyHzarel auHaAMHUKa KOI(QUIUEHTI YaKbITTBIH AKCIIOHEHIMANAbl (DYHKHIMSICBIHA HEMece KyaT 3aHbIHA COHKec
e3repeni.f-accentms GepMUOHABIK ©picTepiHiH KaNIbUIAaHFAH Typi 60JbIn Tabbutaabl. Ochl jKyMbICTa 6i3 @puaMan-
PoGeprcon-Yolkep Ka3blK FalaMIarbl TYTKBIP CYHBIKTHIKTHI f-acceHius muHaMukaceiH 3eprreiimis. Conpaii-ak, Oy
KYMBICTA TYTKBIP CYHBIKTBIKTApABIH TYPJIEPiH JKOHE 9JIEMHIH arbIMJarbl yIeMei YJIFal0 MYMKIHITIH KapacThlpaMbl3.
CoHBIMEH KaTap )YMbICTa KapacThIPBUIBII OTHIPFaH MOJICIIbIIH FAPBILITHIK [TapaMeTpiepi aHbIKTaIAbL. Y IeMel YIIFato,
QJIEMHIH YZeMelli YJIFarobIHBIH KONTEreH Ka3ipri 3aMaHFbl MOJEJNbACPIHAC KapacThIPbUIATHIH HCabl CYHBIKTHIKTHIH
ocep eTNeiTiH KaFiai CUSKTHI pepPMUOH/IBIK OPICTIH TYTKbIP CYHBIKTBIFBIMEH JI€ aJIbIHYbl MYMKIH.

Tyiiin ce3aep: Xopasa-JIndr rpasutarpsiceLf (R) rpaBuranus, Hetep cuMMeTpusichLf-3cce IS, oTIeMHIH YFatobL.

AnHomayus
M.II. Umanxyn®, ILP. Muipzaxyn*
Kasaxcruii nayuonanvieiii ynusepcumem um. anv-Papabu, 2. Anmamet, Kazaxcman
f (R) XOPABA-JIM®LIUIA KOCMOJIOI'MA YEPE3 CUMMETPUUA HETEP

Msl uccnenyeM OOHIMIA MOAXOA K HAXOXKIEHHIO TOYHBIX KOCMOJIOTHYECKHX pEIIeHUH B TpaBUTAIllMM XopaBa-
Jlupmmna, ocHoBaHHBI Ha Teopeme HéErepa. OcOOEHHOCTBIO 3TOTO MOAXOJA SIBIAETCS TO, YTO OH MCIIOJIB3YET
nosezneHne dddexruBHoro JlarpamwxuaHa NMpu OECKOHEYHO MAJIBIX IPEOOPA30BaHUAX HMCKOMOW CHMMETPHH, SIBHO
ompenensst ¢opMmy, I KOTOPOH CYIIECTBYIOT Takue CHMMETpuH. lloka3aHo, 4YTO JMHAMHKAa MAacCIITaOHOTO
k03(h(urreHTa U3MEHIETCS B COOTBETCTBUU C IKCIIOHCHIIUATBHOW (DYyHKIMEH BpEeMEHH WJIM CTEIIEHHBIM 3aKOHOM.f -
ACCEHIUA TpPEeNCcTaBIsieT coboil 0000meHHyo ¢opMy (epMHOHHBIX Toiel. B Hacrosmeid paboTe MBI H3y4aeM
quHAMEKY T - acceHImMM ¢ BSI3KOM XKHMIKOCTBIO B IUIOCKO# BceenenHoit @puamana-Pobeprcona-Yonkepa. A Takxke B
IAaHHOH paboTe TPOaHAM3UPOBAHBl pA3IMYHBIC THUOBl BI3KAX JKUIKOCTEH W WCCIEeNOBaHA BO3MOYKHOCTH
BOCIIPOM3BENIEHUSI TEKYILLIEro yCKOpsoulerocs: pacmupenus Beenennoil. OmnpeneneHsl KOCMOJOTHYECKUE MapaMeTphl
sToif Mojenu. [loka3aHO, YTO YCKOPEHHOE pACIIMPEHHE TAaKXKE MOXKET OBITh MOMYYCHO C BS3KOH JKHUAKOCTHIO
(hepMHOHHOTO TOJIsI, KAK U B CIIydae HEB3aUMOICHCTBYIOIICH HIeaIbHON YKUIKOCTH, PACCMaTPUBAEMOM B OOJIBIIINHCTBE
COBpPEMEHHBIX MOJIEJIEN YCKOPEHHOT0 paciupeHus: BeeneHHoi.

Kuarouesslie cioBa: rpasuranust Xopasa-Jludimmuira, f (R) rpasuranus, Herep cummerpun, f-accennus, pacumperue
Bcenennoii.

Abstract
f(R) HO’RAVA-LIFSHITZ COSMOLOGIES VIA NOETER’S SYMMETRIES
M.P. Imankul?, Sh.R. Myrzakul*
tal-Farabi Kazakh National University, Almaty, Kazakhstan

We investigate the general approach to inding exact cosmological solutions in f (R) Ho’rava-Lifshitz gravity, based
on Noethers theorem. A feature of this approach is that it uses the behavior of an effective Lagrangian under
ininitesimal transformations of the desired symmetry, explicitly determining the form f (R) for which such symmetries
exist. It is shown that the dynamics of the scale factor changes according to either a exponential function of time or to a
power law. f-essence is one of generalized fermion fields. In this work, the dynamics of f-essence with a viscous fluid in
the flat Friedmann-Robertson-Walker universe are studied. In addition, we analyzed various types of viscous fluids and
investigated the possibility of reproducing the current accelerating expansion of the Universe. The cosmological
parameters of this model are obtained. It shows that accelerated expansion can also be determined with a viscous fluid
of the fermion field, as in the case of non-interacting perfect fluid considered in most modern models of accelerated
expansion of the Universe.

Keywords:Ho’rava-Lifshitz gravity, f (R) gravity, Noether symmetry,f-essence, Universeexpansion.
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Kipicne. OTkeH MBIHKBULIBIKTBIH COHBIHIA SKOFAaphl yirizeri 1a koHe FapbITHIK MUKPOTOIKBIH/IBI
(hoHHBIH OakpuIayJIapblHAH Oi31iH OJIEMHIH YIeMeli KeHEHIN KaTKaHAbFbl Oenrimi Oonawl [1,2]. YKanmbr
CaNTBICTBIPMANBUIBIK ~ TEOPUSCHl mIeHOepiHAe Oyl KYOBUIBICTBI TYCIHIAIPY KONTEreH MOAEbICpIiH
KaJIBINITACYbIHA SKeNi, olapAblH Oipi )kyMOaK CyOCTaHIIUSHBI €HTi3yre HeTi3/eNreH, O Kapa dHEeprus Jemn
atanmazpl (MbIcanbl, [3] ciiTeMeciH XoHE KeHOip omeOu WIoNylapFa apHaJFaH CUITEMENep/i KapaHbI3).
Kapanrbl sHeprusiHbIH TaOUFATHI 9711 JIe aHBIK eMec, OipaK MaTeMaTHKalbIK Typrbiaad o1 ACDM MoneniMen
aNBIHFAaH KeH CIIEeKTPII AepeKTepiMeH Kakchl yiseceni [4].Jerenmen, Oy MOAENBAIH €€y TEOPHSITBIK
KeMInitikTepi Oap GomraHAbIKTaH [5], Oamama Momenbaepai i3dectipyai Kaxker eremi [6,7].bamamanapapiy
6ipi DitHmTelH- maLOepT TepMHUHIHIH MOAUGUKALMSICH 00JIBIT Ta0bUIaAbl, oHAa R Puuun ckanspein keiibip
xanmbl Qyaknustiap yurs f (R) Puuun ckamspeiMen anMacThIpbuiagsl (MbIcaibl, [8] cinremeciH sxomHe
KelOip oae0u momynapra apHajFaH ciiTeMenepl KapaHbl3).

CoHbIMEH KaTap KBAHTTHIK TPaBUTANMIHBIH KekOip Mopembrepi o3ipimenmi.2009 >xpuiel XopaBa [9)]
JIudumT ychIHFaH UEsFa CYHEHIMN, KBaHTTHIK TPABUTALUS TEOPHUSCHI YLIIH MOJENb Kacafbl, O KEHICTIK
MeH YakbIT apachblHAaFbl AaHM30TPONTHl MaciuTadTay cajlapblHaH YJIBTPAKYITiH MOJACHIHBIH JlopeHii-
VHBAPUAHTTHUIBIFBl OY3BUIATBIH KalWTa HOpPMAallayblH ecKepii. Amnaiiia, TeopHusHbIH HH(PaKbI3bLT IIIeri
nmapaMeTpi A=1lrannay  kesinme  CaJbICTHIPMAIBUIBIKTBIH ~ JKAUIbl  TEOPHMACHl  IIBIFAJIBL
CapICTRIPMAITBUTBIKTHIH KAJIIBl TEOPUACHIHBIH Oyl MomuduKanusacsl DUHIITeHH-] mmb0epTTiH opekeTiHe
JKOFapbl PETTI MYIIENepai eHTi3yAeH TYPajabl, ollap op TYPJi MaciiTabKa oKeleldi XKoHE KOOpAMHATTap.IbI
KCHICTIK TIeH yakbiTKa Oenenmi. Ejecrtep TeopusichiHIa XKOK, ce0e0i TeK yaKbIT OOMBIHINA CKIHINI PETTIK
TYBIHIBIIAp FaHa Oap, Oipak >Kajmbl KOBapUAlMSHBIH aWKbIH Oy3bUIybl TATONOTHs Naiga 0onaThiH
ePKIHAIKTIH XKaHa CKaISPIBIK aspexkecidn eHrizemi [10,11].bynr Momens opi kKapail mambiIbl jKoHE XOpaB-
JIupmmn Teopusachl peTiHAEC TaHbIMan (MbIcaibl, cinteme [12] kapanpi3). JKorapblaa aWThUIFaH
naiieiMaayaapaan  Xopas-Jludmunrin  kBaHTTHIK Teopuschl f (R) Oamama TeopusMeH —yilJecKeH

yIABTPAKYJTIH JUana3oH/a >Kallbl CaJbICTHIPMANBIIBIK TEOPHICHIH TONBIKTBIPY YIIIH KO YMIT KYTTipeTiH
KaHAUIaT OOJIBIT TaOBIIATHIHEI aHBIK [ 13].

Byn makamaga f(R) rpaBuranusubii MeTpukanblk Qopmanusmi meHOepinge Dpuaman-Jlemstp-
Pob6eprcon-Yokepnin  (DPJIPY)  xa3plk  KEHICTIK-yakKbITTBRI ~ KapacTelpambl3. COHBIMEH  Karap,
muddeomopdusMaepre KaTbICTBl HMHBApUAHTTHI JKOHE KaOaTTaldyAbl CaKTaWThIH MOJU(HKALUSIAHFAaH
IPaBUTALMSHBI KYPacTHIPYbIH JKajlbl TOCLT KapacTelpbuiafsl. bynm Tocin [14] >xymbIChIHIA YCHIHBUIFAH
myHna wmoaudukanuwsianran  f(R) - Jludumn rpaBackl MeH OHBIH ['aMHJIBTOH — KYPBUIBIMBIH
TY)KBIPBIMJIayFa epeKIie Ha3ap ayaapsuinbl. [15] keitin 0i3 Tuimai Jlarpamkuans! ecenreiimi3, oaga Pruaan
OolibIHIIIA @ XKoHE cKasip R Toyenci3 JuHaMUKaIBIK allHBIMANLI pOJiH aTkapaisl. byn JlarpaH>kuaHHBIH a
xoHe R KaThicThl ©3repici XopaB-JIuduiui TeopUsChIHBIH KO3FalbIC TeHACYiH Oepeni. Moaudukanusiay
Hotmwkecinae mnaiina Oonatein  f (R) Qynkuusubiy Typi coman keitin Jlarpamkuanra KaThiCThl Herep
CUMMETPUSICHIHBIH ~OPBIHIANYbl LIAPTHIMEH aHbIKTadagsl. OcChl KOCMOJIOTHSUIBIK MognenpAiH Hertep
CUMMETPHSCHl JIeN KOH(MUTYPAIUSUIBIK KEHICTIKTIH JKaHaMa KEHICTITIHJErl IIeKCi3 Killll CHMMETpUs
TeHepaTopbl OOJBINT TaObUTATBIH X BEKTOPJBIK epici 0ap eKeHiH TYCiHeMi3, COHIBIKTaH JlarpaHuaHHBIH
TYBIHABICHI OCHI BEKTOPIIBIK OPICTiH OOWBIMEH Heure aifHananbl.bi3 JlarpamxuaHHBIH KacHeTTepiHiH Oipi —
Hetep cummerpusichin maptka ana oteipbin, f (R) QyHKIMsHbBIH aiikbiH TypiH ana anamel3. CAMMETPUSHBIH
00JTybl OIpKANBINTHI KO3FAJbICKA OKENEeTiH OONFaHIBIKTaH, 013 epic TEeHIeyJepiH WHTEerpaljiail aaambl3,
COJIaH KEHIH 9JIeM YIIIiH SKCIIOHEHITHAIIIbI KEHEIOTe KeJIeMis3.

Mojudukanusuianran ~ Xopapa-Jlupmumn — rpaButanusicel.byn  skymeicta 613 Xopasa-JIugrmir
IPaBUTALMSCHIHBIH KaJIbl MOAETIH KapacThIpaMbl3. MoeIbIiH MaTeMaTHKAIIBIK OpHET:

1
Sf(RGHL) =Id4Xv g®N f (R ) @)

MyHzarsr § ®). YUI OJIIIeM/Ii METPHKAIIBIK TeH30P/bIH aHBIKTAYBIIIIBI, gi(js) - ADM meTpuKachl YIIiH MbIHA
Typae Oepineni:
ds? =—NZdt* + g (dx' + N'dt)(dx’ + N dt), )

myszars! i, j =1,2,3,N - y3inicrik Typakreicsl, an N' - 3-BIFBICY BEKTOpBI.
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f(RGHL) CI)YHKI_II/IHCBIH KOJIJaHaMbI3, OJI XOpaBa-HI/I(I)H_II/IH I'paBUTAIUACBIHBIH, JXaJIlbllIaMa KHCBIFBIH

RgpL 6epeni xome (3) opHEKKe CollkeC aHbIKTaNabl:

Rew. =KKj; —AK? +2uV  (n“V n" -n"V n“)-E"G,,,EY, @)
myHnarbl K, ; - CHIPTKBI KUCBIK!
: 4
(g(3) ~VON; -VPN)), K=K], @
n“- t=Cconst kesinzeri 2., MepreHAMKYIAPIB  YIIOIUIEMIi OETTiH Oipiik BEKTOPHI, Vi(3) i 2,

runepOeTTeri KOBapHAHTTBI TYBIHIBIHBI epHekTerai. (3) TterneyneriG, jki A€ BHTTTIH kanmbuiaHFaH

MEeTpHUKachIHa Kepi O0BIT TaObITa b

1 i ' i i ij
E(9(3) kg(3)J| +g(3) |g(3)lk)_ﬂg(3) Jg(3)k|.

Byn xepue atan ety mampiael, G''¥'- A =1/3cunrynsapias Gonsin Tabeuiamst xome G A #1/3

Giik — ®)

Oonranza maiina 6omansl. «TombIK OGalaHC NPUHIUIIHY KaHAFaTTaHABIPY YIIiH jKacanraH epHeEk E, ; ObLIAl

aHbIKTaJIabl.
®) 6
g(3)E|J:6VV[gk ]’ ()
59 (3)
MYH/IaFbl W[gﬁ’)] popmacel Z=2xoneZ =3 ymin xaszpurrad. OJIPY KeHICTIKTIK Ka3bIK FamamIbl

KapacThIPAUbIK:

ds? =-N?dt? +a(t)® > (dx')?, ()
i=1,2,3

mynaa N yakwir ere kene Toyencis men camayra Gomamsl koHe 6i3 ombl N =lperinme amambis.
CkaJsIpibIK KUCHIK (3) peTiH/e ®Ka3buTybl MYMKIH:

a> & (8)
RGHL :3(1—31 + 4#)—2 + 6,[[5
a

HeTep CHMMETPUACHIH 3epTTEy YIIiH aMacTaOThl (akTopsl MeH Ry CKalspibIK KUCHIK TIyelcis

JTUHAMHKAIIBIK aiHBIMAIIBI POJ aTKapaThlH MIAFblH KeHICTIiKTiH (1) epHeri ymiiH TwiMmai Jlarpamxuasisr
AHBIKTAY KAKET:

. : , a’ el ©)
S= J dtL(a.a,Re R ) = I difa” f (R ) — {Ren. —(BA-31+44) ? +6u g)}]y

mynnars v =a°df (Ry, )/ dRy,, - Jlarpamx kebeiitkimii. Cona Tuimai Jlarpamkuan:

L(a,&,Rgy Ry ) = (04 —3)a’af’ +6uaRy, a2 f"+a>(fRy, — f). (10)
Conpna Ko3zrainsic TeH/:[eyJIepi Keyeci Typre ue 0oJjabl:
2 . 1 11
3H2 +2H = _T—l?["f "Rion + "R +@A-D 1 HRgy +2 (F —Roy 1] D

ConbIMeH Karap, 0i3 JKOrapbl/ia aTajiraH .Hal"paH)KI/IaHMeH 0alIaHBICTEI HGJ'II[iK SHCPIrus IAPTHIH aJlaMbI3.

, 1 1

—MF” ‘Row. — f —6uRgy HT']. (12)
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Kanmeutama Xopasa-JIuguiun rpaBuTanusHbIH JlarpamxuaHbelH Oiie OTBIPBIN, HeTep CHMMETpPHUSACHIH
aHBIKTayFa O0aIbl.

f (Rgy, ) rpaBuTanmus Teopusichingarsi Herep cummerpusicbl. MyHzma 6i3miH MaKcaTBIMBI3 THICTi
Jlarpamkuan KaxeTTi cumMerpusra me Gomatemmait T (Rgy, ) bynkmmsuasr Taby.Bis (10) Jlarpamkuan
KOH(UTYPALUSITBIK Q= (a, RGHL)KeHiCTiFiHiH xanama 1Q = (a,a,R,RGHL) KeHicTirigaeri X BEKTOPIIBIK

epici MoJieNTiHe MHAYKIUsUTaHFaH HeTep CHMMeTpHSsIChIH aHBIKTaliMBI3!

13
X=a£+ﬁ 0 +8_ai+% .8 , (13)
oa ORgy Ot 0a ot ORgy.

XKOHE OCBI BEKTODJBIK epic OoiibiHmma JIn JlarpankuaHBIHBIH TYBIHABICH HEOJIre aHalaThIHAAW OO0ITyBI
KEpek:

LxI=0. (14)
(13) Temmeyinme o >xoHe fa XoHE RGHL (dbyHKIUSIIApel OONBIT TaOBIIANBl JKOHE —t,E[I/IHaMI/IKaJ'IBIK

BEKTOPJIBIK 6Pic OOWBIMEH TYBIHJIbI OOJIBIN TAOBUIA I, SFHU

d .0 . 0 (15)
=i Ra

RGHL

Mynza 6i3 iimzi Jlarpamkuan (10) yiris epHeKTepi KOAMbI3 xoHe &, RéHL , a'RGHL KO3 puuneHTTepai

OipikTipemi3. CoCbIH albIHFaH OPHEK HOJTe TEHECIN, Keleci TeHAeYJIep i ajJaMbl3:

3(B1-1) (a+2aa,)f' +[3(81-1)Ba+6ua’p,1f"=0, (16)
6ua’a, f"=0, (17)
6u(2aa+a’a,)f"+6(BA-Daay, f'+6ua’(Bf"+ B f")=0, (18)

COJIaH KeifiH 0i3 KamFaH 00C MYIIICHI KUHANMBI3:

3ca’(f'R-f)+Ba’Rf"=0. (19)

Engi  Gisnin  minzgetimiz  (16)-(19) Temmeynep kyiiecin memy, f (R, ) Xopasa-JInpmmmrin

IPaBHUTALMSACHI AsACHIHIA QJIEMHIH JUHAMHKACHIH CHIIATTAWTHIH KOCMOJOTHSUIIBIK MapameTpiepai Tady.(17)

da

GHL

TEHICYICH Kl JKarmaiapl KapacThlpy KepeK eKEeHi aHBIK: f" = 0xone =0, 6ipax f"=0 YIIiH

MICIIIMHIH (PU3UKAJIBIK MaFbIHACHI )KOK; COHJIBIKTAH 013 TeK =0 xapacTeIpambI3, OHIA

HL

Fo oy ;3 (20)
a(@ =a,a” ,p(a,R)=pa”R,
JKOHC
73% (21)
f=fR %,
__2u
MYHIAFBI &) = ﬂo, fo ) :Bo - MHTErpajigay TypaxkTblIaphl.
3A-6u-1

Kocmonorusiibik memimaep.byn Oernimie aneMHIH IMHAMUKACHIH cHumaTtay ymiH 6i3 (11) - (12) epic
TEHJEYiH aHANWTHKaNBIK mememi3. On ymiH 6i3 MacmTaOThIKa KOdQQUUMEHTiHIH { yakpIThIHA aHBIK
Toyenaitirin TadyeimMer3 Kepek. Omait 6oca (11) - (12) Terumeysepai Keneci Typ/e KailTa :ma3aMbi3;
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aH? 4 op = Au(BA-3u-1) Rau. L 2u RenL . (22)
(34—6u—-1)> R%, 31-6u—1Rgy,
2(34-1) Rep (1

— R,
34-6u-1Ry,  6u °"

H2 = Ron _ 24 RGHL H (23)
18 1-34+6u Ry
By xyiieni menry yurian
C (24)
H= C—l tanh (,/C,C, 1),
2
Z (BA-D)@Bu-31+1) ,
nen anamsi3. Myunarst C, = ———,C, = , HeMece MbIHAaFaH SKBUBAJICHTTI:
3u+31-1 2u(Bu+31-1)
B (25)
a=a, eV eV

Ocelinaiinia, 013 f(R) Xopa-JIumunriy rpaBUTALUS TEOPUSACHIHBIH MOAU(DHUKAIMIIAHFAH KAJIIbI

MICIIIMIH TanThIK. JKambl, OyJI 3KCIOHEHIMAJIABI 6Cyi 0ap MacTaOThHIK ¢ K03 duimenTi 0ap KeHEHTIITeH
FapBbII MOJIEINI OOJBIT TAOBIIAEI.

KopbIThiuabl. by1 sxymeicta 6i3 kBamtteik rpasurarmms yuin f (R)  Xopasa-JInpuririn Gacranke:

MOJIETiHIH MOIU(MUKAIUACH OOIBIT TaOBUIATHIH X OpaBaHBIH TPABUTALMSIIBIK MOJEIiH TannaaplK. COHBIMEH
Karap 0i3 OCBHl ©3repTUIreH TpaBUTAlMsa OONATHIH Fapblll CHEHAPUIIEPIHIH TYpJepiH aHbIKTay YIIiH
@JIPY KEeHICTIKTIK CBHI3BIKTHIK JJIEMEHTIH KapacThIPaMbI3.OIETTe Opic TEeHJeyJepl YIIiH aHATUTHKAIBIK
mermiMaepai Tady eTe KHbIH OOJFaHIBIKTaH, 013 MyHIa OaraMaibl o/icTi KOJJaHaMbI3, o1 Oenriii Oip THiMzi
Jlarpamwxkuan Hetep cumMMmeTpusuiapbelH Tajjayra Heri3ienreH. byi kymbicra 013 KEHICTIKTIK JKa3bIK,

M30TPONTHI JKOHE OIPTEKTi ChI3BIKTHI dmeMeHT Gonran kesge Xopasa-JIugpumrn f (R)  rteopusceira

apHaJFaH THICTI OPICTIK TeHEyIepAeH THiMII JlarpaHkuaHapl KOPBITHIN HIBIFapaMbI3.

OpicTik TeHAEYJIep EKIHII PEeTTi eKi KapanaibiM auddepeHIraiabK TeHICYICPAIH KUBIHTHIFBI TYPIH/C
Oepinyi MyMKiH, oJlap opTypii alHBIManbUIapFa apHaiFaH Oip auddepeHuManablK TeHAEY TYpiHAE e
Oepinyi MyMKiH, OHBI aifHBIMAJTBI 0Oy IiH CTAaHAAPTTHI 9/1iCi apKBUIBI MIenryre 0onanbl. MyHnai Kapanaitbim
KepiHic 0i3re MacmTadTay KO3 GUIMEeHTIH, COHai-aK Pudun ckajspblH HHTErpaiiayFa MyMKIHAIK Oepei.
Omnpa exi mamMa J1a yakbITThIH alKbIH (YHKIUSUIAPEI 0014 bl

By ’kymbIcTa YCHIHBUTFAaH HATIOKeNep, Hetep cuMmerpust o1ici, COHIal-aK, KOCMOJOTHSUIBIK IenIiMIep

amy ymia Xopasa-JIumumrig f (R) Moau(UKaNMsIIaHFAaH TPaBUTAIMSUIBIK MOJETI JKaFJaiibiHAa Ja

KOJITAHBUTYbl MYMKIH €KeHiH kepcereni. MacmTadTay K03(h(UIIMEHTI YIIiH HOTWKETIK (PyHKIUsIIap colikec
oJIeM SKCIIOHEHIHAN/bl KEHEWTUITeHIH KepceTeni. by creHapuii pelsTUBHCTIK KOCMOJIOTHSIA MYMKiH,
COHJIBIKTaH HeTi3iHAe 013 HOTMXKEIEepiMi3l SNeMHIH SBONONUSACHIHBIH P TYPIi JSYipiepiHEeH ablHFaH
0akpulay JepeKTepiMeH canbicThipa ajdambi3. OHbl XopaBa-Jluduiuir opekeriHe KipeTiH mapaMmeTpiepre
IIEKTEYJIep OpPHATY ILiH KOJJaHyFa 0oJabl.
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«MOHTI'UIIK EJI» TATPUOTTBIK AKTICIHIH, ®U3UKAHBI OKbITY IAFbI POJII

Anoamna

Makamaga Ka3ipri IeZarormKaHbIH ©3€KTi MocelelepiHiH Oipi - TYJIFaHBIH PyXaHH JKETiTyl KapacTHIPBUIAIEI.
ABTOprap mocTypii OimiM Oepy KyHeciHIe KalbITaCKaH TYJIFAHBI TOpOHMENey YICepICiHIH OKBITYMEH KaTap XKypyiH
KOJIIAWABI JKOHE OHBIH Ka3ipri >KaHApPTBUIFAH OUTIM Ma3MyHBI JKardaibIHIa KapacTHIPBUIybIHA 0aca Has3ap aylapaibl.
CoHBIH IIIiHIE,0KYIIBIHBIH OOHBIHIAYITTHIK KYHIBUIBIKTApbl KATBIITACTBIPY MOCENECIH MEKTENTiH OKy ISHIepiHe
€HIi3y JKarJnaiaapblH OastHIalabl jKoHE MYHBI 3epTTeyiH OacThl MakcaThl PETiHIE KapacThlpaabl. ATam alTKaHza,
Oonamakka Oarnap jkacail anatbiH, OTaHBIH CYHETiH, TyFaH €JiHIH TapuXbl MEH MOJCHHMETIH KYPMETTEHTIH TyJiFa
TopOMeneyl kKaH-)KaKThl KaMTHTBIH «boJjalnakka Oarnap: pyXxaHW JKaHFbIpY» Oarnmapiamachl MeH «MOHIUIK em»
MATPUOTTHIK aKTiCIH (PU3MKAHBI OKBITY YJAEpiCiHEe SHIIPYAiH SAiCTEMENIK KOJIAAPBIH CHIATTAIbl. ABTOpJIAp MyFalliM
JKYMBICBIHA OcTapiayiaH 0acTar, OHbI O37BIPY/IbIH 9/IiC-TCUIIEPiH KOPCETE OTHIPHIIN, KYPacThIPbUIFaH TarchkipMaap
MEH 9/liCTEMEIIK YCHIHBICTAP KENTIPEIi.

Tyiiin ce3nep: « MoHTIITIK e MATPHOTTHIK aKTiCl, YITTHIK KYHABUIBIK, PyXaHH JKaHFBIPY, TOpOHe, (DH3HKAHEI OKBITY
ozmicTeMeci, MEKTEII, OKBITY.

AnHomayus
B.H. Kocoé*, A.5. Medewosa?, JK.M. Kymabaeea ®
Kazaxcruii nayuonanvuuiil nedazo2uueckuii ynusepcumem umenu Abas, 2.Aamamol, Kasaxcman,
23anaono-Kaszaxcmanckuii zocyoapcmeennviii ynueepcumem um.M. Ymemucosa, 2. Ypanvck, Kazaxcman,
3Kapamobunckas wixona-aumnasus 3anaono-Kasaxcmanckoii obnacmu, 2.Ypanvck, Kazaxcman,
POJIb MATPUOTUYECKOI'O AKTA «MAHI'MJIUK EJI» BOBYUEHUE KYPCA ®U3UKU

B crartbe 3aTpoHyTaonHa W3 aKTyaJbHBIX MPOOJIEM COBPEMEHHOW MENarorukd — METOJBIIYXOBHOTO pPa3BUTHS
JUYHOCTH. ABTOPBI MPUACPKUBAIOTCS TOYKU 3pEHUsS, cOPMUPOBABIIMICS B TPAJUIMOHHOW CHCTeMe OOpa3OBaHHMS,
YTO BOCHHTAHUS YEIIOBEKAa BCETIla COYETAIOTCS C IpolieccoM oOydeHus. OmnucaHbl MyTH BHEIPEHUS HAIMOHAIBHBIX
HEeHHOCTE B  W3YYCHHH  IOKONBHBIX  MPEIMETOB. ABTOpaMH  HCCICIOBAaHBI  METOMUYECKUE  ITOIXOIBI
BBEJICHHUATIPOTpaMMEI «B3rmsm B Oyayimee: MoJepHU3aIMsi OOIIECTBEHHOTO CO3HAHUS» M IMAaTPHOTHYSCKOTO aKTa
«MoHTiTIK en» B MpenoJaBaHUM Kypca (U3WKH, KOTOPHIA BKIIFOYAaeT B ce0sl BCECTOPOHHEE BOCHHTAHUE YEIOBEKa,
YBa)KaIOIIETO WCTOPHIO W KyNbTypy cBoer Poxuubl. [IpuBeseHBI METOIMYECKIE PEKOMEHAANNH 110 TUIAHMPOBAHUIO U
00y4eHHI0 PU3UKU C IIEHHOCTHBIMU HAIPABICHUSAMHU «MOHTTIK €M),

KiiloueBble cj0Ba: TATPUOTHYECKUH aKT «MaHTWIMK €1», HAIHOHAIbHBIE IICHHOCTH, MOJCPHHU3AIMS
00IIIECTBEHHOTO CO3HAHUS, BOCIIMTAaHUE, METOIMKA MPEToJaBaHusl GU3UKH, IIIKOJIA, O0yUeHHeE.

Abstract
THE ROLE OF THE PATRIOTIC ACT "MANGILIK EL"™ IN TEACHING PHYSICS
Kosov V.N.! , Medeshova A.B.2,Zhumabaeva Zh. M.®
IAbai Kazakh National Pedagogical University, Almaty, Kazakhstan
2M.Utemisov West Kazakhstan State University?,
3Karatoba school-gymnasium of the West Kazakhstan region?

The article discusses one of the urgent problems of modern pedagogy - methods of spiritual development of a
person. The authors adhere to the point of view, formed in the traditional education system, that upbringing of a person
always goes along with learning process. The ways of introducing national values in the study of school subjects are
described. The authors investigated the methodological approaches of introducing the program “Looking into the
Future: Modernization of Public Consciousness™ and the patriotic act “Mangilik EI” in teaching a physics course, which
includes the comprehensive upbringing of a person who respects the history and culture of his motherland. Methodical
recommendations for planning and teaching physics with values of “Mangilik el” are also given.

Keywords: patriotic act "Mangilik el", national values, Modernization of Public Consciousness, education, methods
of teaching physics, school, education.
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Kipicme

OreMue o3 eNiHIH TapuxblH OineriH, Oonamrakka Oarfap »acail ajaTbhlH TYJIFAHBI KaJBIITACTHIPY
MaHBI3/Ibl [Iapa caHanaabl. bagaHbIH TYIFaNbIK KaCHETTEPiH KaIBINTACTHIPHII, AAMBITY CAlalbIOKBITY MEH
TopOHeney apKbUIbl JKy3ere acbipbuianbl. «bonamakka Oarmap: pyxaHd >KaHFBIpY» Oarmapiamachkl OiTiM -
aJaMHBIH Kac aysl Oojmac YmIiH TopOWeneydiH MoOHIH, Ma3MYHBIH TepeHAeTre TycTi. byran Koca
KaObuTmanral « MOHTUTIK e1» MaTPUOTTHIK aKTici afaMi KYHIBUIBIKTApABI JOpINTEHai. ATaaIMBIII KyKaTTap
0ip-0ipiH TONBIKTBIpa Tyceai. TopOuenmik mMakcaT OiliM OpAachiHAa O3IBIPBUIATHIH 9pOip IIapaHbIH, IpOip
cabaKThIH HETI3T1 MaKCaThIHBIH Oipi peTiHae Kaparybl 3aHabl KYOsUIsIC [1].

Kanapteurran OimiM Oepy Ma3MyHBIHBIH EpEKIIENIKTepiHe Heri3feNin KypbUIFaH Y3aK Mep3iMai
Kocmap/a OKylIbUIapFa MOHJIK OlTiMAi MEeHrepTy Keszeneni. bactaybimn ChIHBINTapAa OpTaK TaKbIPHIITAp
apKbUIBl OKYIIBUIAPJBIH OLTIMAI KYHeNli YFBIHYBIH KaMTaMachl3 eTeli. Ajaiina, TopOuelliK MaKCaTThIH
KOWBUTYBl J>KaHApTHUIFaH OUTiIM Ma3MYHBIHBIH TIIOHAIK OarmapiamMackl MEH VIATUIIK KBICKA Mep3iMii
XKocHapJiayaa eTe a3 KapacTbIpblIabl.

Enimizaig Tysreim [Ipe3unenti «...011iM anymbuIapAblH FRIIBIME KapaThUIbICTaHy OiTiMi epeKIe KoHe
©3eKTi MaHbI3Fa ue Oomazpl. O OKyIIBUIApABIH OOWBIHAA TaOWFAT KYOBUIBICTAPBI MEH 3aHIBLIBIKTAPHI
Typaibl YFBIM KaJbIITACTHIPaIbl, TAOUFAT SJEMiH TaHYHl FaHA €MeC, COHBIMEH Oipre e3repMmeni amemiae o3
OpHBIH Ta0ynapbIHa XKaFaal jkacayra OaFbITTalFaH JKOHE OJIAP/IbIH JyHHCTAHBIMBIH, MOJICHUET TaHYBIH JKOHE
Toxipubere OarmapiiaHFaH CHITATTAMAJIApbIH KaJBIITACTHIPAIbl, HHTEIEKTYAIIBIK KOHE IIBIFAPMAITBIIBIK
KaOinerrepi, (yHKIIMOHANIBIK CayaTTHUILIKTAPBIH JAMBITY HETI3iHJle ChIH TYPFBICBIHAH OWJay KaOileTTepiH
JaMBITAJIbl, TYIFAJIBIK CallaChlH JKOHE KYHJBUIBIKTAp JKYHECIH TopOHWenelimi,»-1en aTam aiTKaHbIHIal
OKYIIbUIAPbIH OOMbIHA KYHIBUIBIKTAPAbI CIHIpY/I Oiay Kepek [2].

Kazipri 3amanayn Tamanrapra colKec OKYIIBIHBI O9ceKere KaOiNeTTi jKoHE YITTHIK KYHIIBUTBIKTApIbI
OolbIHA JApBITKAH CaHajbl a3aMaTr PETIHJE KaJbINTACcThIPy TEK OYTiHri KyHri macene emec. [lactypi
nejarornka OOWBIHIIA OKBITY YAepiciHae OUTIMALTIK, TOpOWeENiK, NaMBITYIIBUIBIK MaKcaTTapbl aiFa
KOWBIIATHIH 00JICa, JKaHAPTHUIFAH OLTiM Ma3MyHBIHA HETI3JIENTeH OKBITY/Ia TOHIIK OLTiM Oepy JKoHE TUTHIK
MakcarTap alKbIHIANaael. bynan TopOuenik MakcaT KapacThIPBIIMAIBI IETeH XKaHCaK IMiKip TyMaybl THIC.
TopOuenik MakcaT aHBIK KOPCETIIMETeHIMEH JKachIpbIH TYpJe Oepineni. Onaii neiTiHIMI3, KOMMYHUKATHBTIK
KY3BIpeTTUTIKKe  OarmapimaHfaH  TUIOIK — MakcaTKa JKoHE  akKMaparThlK, O3iHAIK  MEHEKMEHT
KY3BIPETTUTIKTepiHe OarmapianFaH OUTIMIUTIK MakcaTKa KOJ JKeTKi3y IIapalapblHBIH ap 0ediri Topoueiey
apKBUTBI XKYpeTiHi Xak. Cos ceOenTi OKBITY YAepiCiHIeT] WITTBIK KYHABUIBIKTAPBIH OPHBI epeKine. AJl, OHBI
OKYIIbl OOWBIHA CiHIPY JKOJJApbIH HAaKTbUIAll OCpreH — «OoJaliarbIMbI3ra Oarjgap OEpeTiH, YJITTHI
YHUBICTBIPHIII, MAKCATTAPFa JKETEICUTIH unes»- «MOHTITIK e» MaTpUOTTHIK akTici [3].

«MOoHTIITIK e1» MaTPUOTTHIK aKTICiHIH KYHABUIBIKTAPHIH MEKTEINTEe OKBUIATBIH OapJBIK MOHTE eHIIpyre
Oonanpl. COHBIH 1mIiHIE KApaThUIBICTaHY FHUIBIMAAPBIHBIH Oipi - (U3MKa KYpChIH OKBITY MEH OKY
JKaFaiibIHIa KapacThIPaMbI3.

3epTTeyaiH Ma3MYyHBI

Mexkrente Qusuka 7-11 CBIHBIN apalibIFbIHA OKBUIAJbI. AJIFAIKBl JKBUIBI TIOHJI OKBITYJIBIH ©31HIIK
epekmenikTepi O0ap. OKyIIBUTapABIH TIOHTe BIHTACHIH aPTTHIPYIBIH OHTAMIBI TocLamepi TaHganMaca,
OKYIIBLIAPBbIH OLiM camachkl ToMeH eyl biktuMail. OJ 63 Ke3eriHae OKYIIBIHBIH TYJIFAJIbIK AaMYybl, KOCIOH-
OarmapblHa eneyii bIKDanm erepi ce3ci3. KeneHci3 jkalmapiplH OpBIH ailMayblHa MelarorukaiblkK ic
ToxipuOeHiH THrizep mnaimacel Mon Oonapl. OKy OarmapiaMachlH OacCIIBUTHIKKA aja OTBIPBIN, OKY
MaTepHajblH YCHIHYABIH THIMII oicTeMeciH Taly YIIiH COHFbI kpuipapnarel (Ymapos Y.C.[4], bypuesa
H.M.[5], Baiicepkee A.D.[6], OpmabaecBa XK.K.[7], Kaiimynguna A.K.[8], T.0.) FbUIbIMH €HOEKTEp
3epAeIIeHII.

7 cuIHBIN (QU3MKa Kypchl OOWBIHINIA OpTa MEp3iMJi JKOocmap KypraHaa (u3ukaHel 7-9 CHIHBINTapaa
OKBITYyFa aOHAJIFaH OKy OarjapjiaMachl HETI31HJe OKYIIbI OOMbIHA YJITTHIK KYHIBUIBIKTAPAL! “MoHrinik En”
MATPUOTTHIK AaKTICIHIH Heri3iHAe KanbmracTeipy Ke3menmi[9]. On ymrin 1-xkecrenme KepceTinreHmeit
“Maomnrinik En” naesceiHbIH op 0arbIThIH (DU3MKA TaKbIPBIITAPBIMEH OaJIaHBICTBIPYFa YMTBULIBIK,.
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Kecme 1.«Moneinik en» ocarnvl yammulk uOescbl KYHObLUILIKMAPLIHGIY 7 CbIHBINMARbL (QU3UKA KYPCbIHOA
Kapacmulpulybl

«Moaneinix eny nampuommuolk akmiciniy KyHObLILIKMAPbI 7 CblHbIN Qu3uKa Kypcbl 60UbIHMA Mapayiap
“Tayencizoik scane Acmana” Qusuxa - mabuzam mypanel evliviM, Mexanukanviy
K038a1blC
“Kannel ynmmuolx Oipnix, 6enbimwinix nen Kenicim” Qusuxa - mabusam mypaibsl 2blLIbIM,
“Sauviprer Memnexem ocane JKozapvr Pyxanuam”™ Fapvuwu orcone JKep
“Unnosayus nezizindezi mypaxmol IkoHomuxanwik Ocim” enenepdin e3apa apexemmecyi
“JKannviza Opmax Eyoex Kogamolr” JKymoic. Kyam. Duepeus
“Tapuxmuiy, Maoenuem newn Tindiy opmaxmoievt” Du3suxanvik wamanap
“¥Yammuix  kayincizoix owcone Kazaxcmawnuwiy owcannet | Fapvuu ocone Kep
21eMOIK JicoHe OHIPIIK npobremanaposl uweuyee Heahanowiy
mypevloan Kamoicyvt”

Op KYHIBUIBIK OaFbITBIHA COHKEC OKBITY dICTeMEC] )KacaKTalIbl.

1. Toyencizdix ocone Acmana. KepreH amaMHBIH KO3IH TONABIPATBIH FUMaparTap, OJIapIbIH
OpTYpALTIri, (U3MKAIBIK OJIIeMIepl, KYPbUIBIC HBICAHAApPhIHA KOJJIAHBUIFAH MaTepHaIaphl TYypabl
MOJIIMETTEp Nai1anaHbUIadbI.

Byn monimeTTepMeH ecentep IIbIFapFaH KoHE KypacThIpFaH THIMII.

Oxymbutap FUMapaTTap apacblH TeorpadusulbIK Kajda KapTachlHAH KAlBIKTBIKTHI AHBIKTAIl, OHBI
aBTOOYCIIEH, JKEHIT KOJIKIEH, Xasy, BEJIOCUIIECAIICH XYPY YaKbIThIH Tal0y >KOHE Olapbl CalbICTBIPY CHUSKTHI
XKOOAJBIK ecenTeynep xKacai aaasl.

«Hyp-CynTaHHBIH XKeTi KepeMeTi» 3epTTey KYMBICHIH JKYPrizyre 0omajpl.

2. JKannvt yimmeix 6ipnix, 6eubimuinik nex Keaicim.OIICTEMEINIK TYPFbIIA, OKYIIBUIAPIBIH KYITHIK,
TONTHIK (pOpMaza XYMBICTaHYbl OAaCIIBUTBIKKA aiblHAAbl. «bopimiz Oipimi3 ymriH, OGipimi3 Oopimi3 ymIiH»
KaruJ1achl OacIIbUIBIKKA aIbIHAIBI.

3epTxaHalblK JKYMBICTApAa Ka3aKThbIH YITTBIK TaraM TYpJIEpiHE KaTaThlH aiipaH, KeXe, CYT, KbIMBI3,
my0aT TypIiepiHe cail Oip-OipiHEeH epeKIIeNiriH, xKacary Koibl MeH maiaachl («CYHBIKTBIKTEIH KOHE KaTThI
JICHEJIeP/IiH THIFBI3ABIFBIH aHBIKTAY»), Ka3aKThIH OalbIpFbl aHIIBUIBIK JKOHE KayBIHTEPIIiK Kapybl - caaak
(«CepinmeHiH KaTaHIBIFBIH aHBIKTAY»), TYPMBIC TIpUIUTITiHAETI MaHbBI3bl 30p OacraHa - KWi3 Yi, OHbBIH
HETi3ri KypbhUIbIc MaTtepralbl Kui3 («JKpUTyeTKI3rillTiK, KOHBEKIIHS, COyIIe MIBIFapy»)Typallbl OKYIIbIIapra
TYCiHiK Oepin, 3epTXaHaANbBIK XYMBICTHIH Ma3MYHBIHA KOCYFa OOIaIbI.

3. SBaiibipnvt Memnexem oicone IKoeapvl Pyxanusm.«TaOWFaTThl 3epTTEYIiH FHUIBIMU IiCTEPi»
TaKbIPHIOBIH/IA (PHU3HKA KOHE TEXHUKA CaJlaChIH/IAFbI )KETICTIKTEP MEH, IaMybl TypaJbl Al ThIIAIbI.

OKymbUTIapIbIH FHUTBIMU 13/1€HiCKe Oayiry OarbIThIHIA FAPBILI CalachIHBIH, ballKOHBIP FaphIll aiylaFbIHBIH
KaHAJIBIKTAPBIMEH OalIaHBICTBIPY KO3IEIEI].

Bi3ni kopiaraH opTajgarbl JKaKChUIBIK ICH JKaMaHABIKThI (DU3MKaMEH OaillaHBICTBIPY apKbUIbI TOpOUE
HIapanapsl 031bIPbUTAIBI.

Fansimpapmen ke3znecy YHBIMAACTBIPBII, KacTapAbl (PU3MKa FHIIBIMBIHBIH TYHFUBIFBIHA JKETEJICTeH KOH.

4. HUunosayus necizinoeci mypaxmol Ixonomuxanelx Ocim. bizgig emimizge etken EXPO-2017
XaIlbIKapaIblK KOPMECIHIH MaHBI3BI MEH OallaMa dHeprus Ke3AepiH KOIIaHYIbl KO3IeHTiH KY3bIPETTiIiKKe
Oarmapnanrad TanceipMaiap (OHeprus. OTBIH SHEPTUSACHL. T.C.C.) OKYIIBUIAPABIH KbI3bIFYIIBUIBIFbIH
apTTeipanbl. byraH ara-anamap ga Oejcene apanacaabl. MyHBI CTeHAANBIK OasHAama TypiHAe NaiblHaan,
KoH(pepeHIus cabak OTKI3IIreH! THIMI.

«He? Kaiina? Kaman?», «CeH, MeH znereH 0i3» OHBIHBI apKbUIbl KOMIIiJ, KaHbIPBIMIBI OOTyFa YITTBIK
JOCTYp HerTi3iHae TopOwesell OTHIPBIN, OHBIH (U3UKAILIK MOHIH ally KbI3BIKTHI FaHa emec, «binreHre
MapykaH, OilIMecke ap3aH» QU3NKaHbI TepEeH MEHrepyiHe MYMKIHIIK TYFbI3a]Ibl.

5. JKannviea Opmax Enbex Kosamwvl. Ka3zakcTaH TapuxbIHIAFBl KOJI €HOETIHEH POOOTTaHFaH eHOCKKe
KOIIly XPOHOJIOTHSICHIH ’Kacay MEH OHBI SHEPTUSHBIH (MEXaHUKAIBIK, JJIEKTPIIK, KbLTY, CY, aTOM) 1aMybIMEH
CoWKECTEH Iipy TarChIpMachiH KapacTthipyra 6onassr [10].

Op otOachiHBIH Oip aiJarbl 3JEKTP SHEPrHsICHIH TYTHIHYBl MEH Ke3 KEeJNIeH MEKEMEHIH TYTHIHYBIH
3epTTey, CHIHBIN OKYIIBIIAPBIHBIH OTOACBUIBIK 3HEPrHsl TYTHIHYBIH CaJBICTBIPMAalibl KOPCETY OKYLIBLIAp/IbI
YHEMILIIIKKE TOpOHreneii.

6. Tapuxmoiy, Maoenuem nen Tindiy opmaxmoiebl. «OJIeM — JAOHICICK JET€H TYCIHIK KOIIEHIUIESPIiH
eMIp CYpy CaJlThIHaH, MayChIMJIBIK KOIIy MEH >Ka3, Ky3, KbIC, KOKTEMHIiH IIeHOep OOHBIMEH KO3FajlaThIHBIH
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KepceTenl, fJajna agambl (PU3MKaJBIK YaKbITThl HalbIMIaraH» AEreH TYXKbIPbIMIbI (U3UKAIBIK ILIamajap
TaKBIPBIOBIMEH OaiIaHBICTHIPA OTHIPHIT, THICTI 91€0METTEH OKBITY OHTAMIIBI S]IiC.

Eskenri skoHe opTrarachIpiblk KasakcTaHHBIH TapuXbIHAH KBUIKBIFA apHAIIFAH €p-TOKBIM MEH Y3€HTiHiH,
aT YCTIHJETi acKepH ypbic eHepi MeH Kazipri «Kekmap» OWbIHBIHBIH (DH3UKAJIBIK CUIIATBIH, KileM epHEeKTepi
MEH KYMiC omeKeHnepiHaeri KYMICTiH (PM3MKAIBIK KACHWETi, ca3Ibl oyeHIep MEH Jajlia XbLIKbUIAPBIHBIH
JKeTiCiHAeTI ABIOBIC TOJMKBIHAAPBIHMOACHHUETTIH achll Ka3bIHACHI PETIHAE KapacCTBIPBIN, ITOHAPAIBIK
OailIaHBICThI, MHTETpALMSIIAYy bl Taiiiananyra 0oiaabl. by xkepae Kocapiaanran gapic oaici tuimai [11].

Makxkan-MaTenaep/i, KeHe eimeM OipiikTepai Oy olapablH Ka3ipri Ke3/ie MaFbIHAChIHA COMKeC KOJMAaHy
KarIaiIapblH CaJbICTBRIPMAITBI Tajaay (€Ki xka30alibl KYHIEIIK, KecTe) KyprisreH aypsic [12].

«[loa3uss MeH My3bikagarel (usuka», «MeH OKbIFaH KiTanTarbl (KepkeM ojaeOuerteri) Qusnkay
TaKBIPBINTAPBl KOOAJBIK KYMBICKA JalblK. MyHBI MyFamiMIep MEH OKyIIbUIap Oipire »Kyprizine amafipl.
TaHBIMOBIK MOHI MOJL.

[amanapapIH Ka3ak, OpbIC, aFbUIIBIH TUACPIHAEC OKBUIYBIH, Ka3bUIybIH YHPETY XaJbIKTBIK €CenTepAi
HIBIFapy OapbIChIHIA YUpETie .

7. ¥ammoix Kayincizoix scone Kazaxcmantwly scannst anemoiK H#caHe oHIpaiK npodiemanaposl ueuryee
arcahanoviy mypevioan Kameicysl. Fapein 3epTTeysepiHiH KOPFaHbIC calachl YIIiH KQKETTLUTITIH JKepi YIIiH
CJIIH KOpFaraH OaThIpJIApIbIH €pJIiri, OaThIpyiap >KbIpJapbIMEH OaiJIaHBICTHIPY IMMOHAPAIIBIK OalIaHBICTHI
HBIFAaUTaabL.

¥nb1 OTaH COFBICHIHBIH TAPUXBIHIAFBl THUIAAFbl CHOCKTI 3epAeierl, OHbIH (PM3UKAIBIK MaFbIHACHIH ally
MaHBI3IbL.

«bonamrakka xe3kapac» aTThl 3CKU3JEp, MaKeTTep, SFHHU, >KoOanap KepMeciH YHBIMAACTBIPY apTHIK
eTneiai. MyHza oKymsuiap (U3MKaibIK MarblHaHbI allly MAaKCaTbIHA XKETYre YMThIIabL.

«MoHTITIK e1» MaTPUOTTHIK aKTICiH (u3MKaToKipuOe OapbichiHAa OipHelle MbIcalap MEH ecemnTep
KYpacThIpbUIABl. MbICajbl, KbI3Iap HEre coykeie KureH? AOainbiH «OKesci3 TyHae kapblK ai» oHiHIe
KaHmail Qu3uKanblK KyObuteic cumnartaiansl? CamakTeIH KEPMECiIHIH CO3BUIYBI, HEFYpJIBIM Kem 0olca,
COFYpIBIMKaHAAW Kyl ken Oomnanbl? HemikTeH kui3 yiire ak ImaHKaHAai kui3 skadanbi? Kemti kail Tyiik
Oacraiijibl, KaliChIChI COHBIHAH KYPEeIi?

3epmmeyoiy candblx Hamudxcenepi

«MOHT1ITIK eI MaTPUOTTHIK, aKTiCiH (PM3WKAHBI OKBITYFa €HAIPY 9MICTEMECIHIH THIMIUIIT TOHXKIpUOeIiK
AKCIIEPUMEHT KYMBICTAPbl apKbUIbl JanenaeH . 2018-2019 oky KbUIbIHIAFbl 7 CHIHBII OKYIIbLIAPbIHBIBIH
yJIrepiM KepceTKili OoibIHIIa e3repici ToMeHieri 2-3 kectenepe OepireH.

Kecme 2. 2018-2019 oky srcoinvindaebl sKcnepumenmmiy KopblmvliHObl OepeKmepi

Dxrcnepumenm bacviHOa Dxcnepumenm coybiHOa

Dke. mobwi, %

baxvinay moowi, %

ke mobwi, %.

baxvinay mobwi, %

Tomen Oeneeil 53,3 50,0 60,0 53,6
Opma Oeneetl 26,6 28,6 30,0 32,1
JKemxinikmi Oeneeil 20,1 21,4 10,0 14,3
Kecme 3. 2019-2020 oky srcoinvindaebl sKcnepumenmmiy KopblmvliHObl OepeKmepi

Dxrcnepumenm bacviHOa

Dkcnepumenm coypinoa

Dke. mobwi, %

baxvinay mobwi, %

Dke. mobwi, %

baxvinay moowl, %

Tomen deneeli 55 50 60 55
Opma deneel 25 20 30 25
JKemxinikmi oeneeil 20 30 10 20

OKyIIbUIapabIH K003 JKYMBICTApbIH JalbIHIAY JKOHE OHBI KOpPFay MaIlIbIKTapbIHBIH OTOAChIMEH,
alfHamazarel KOpIaraH opramMeH »xoHe KaszakcTaH Tapuxbl, Kazak ojeOueri, T.0. MOHIEPMEH ThHIFbI3
OaitlaHpICTa OOIYBI JKaFBIMIBI dcep eTTi. «Faphil xoHe MeIUITUHAY,« DKOJIOTHS KOHE FAPBIIITHIK KbI3METY,
«Du3KKabIK €CenTep/Ieri XalbIKThIK Iearorukay, «boamakka Gu3uKaablK KO3KapachiM» CHIKThI FhIIIBIMU
y)oOaap TalbIHANBIN, 00JIBIC KOJIEMIiHJIE JXKYIIIEINi OpbIHaapra ue 00yasl. «Du3nKa xKoHe MEHIH eTiM» aTThl
KepMe yibIMaacThIpeUIAbL. «100 xkaHa eciM» MEMJIEKETTIK KOHKYPCBIHBIH )KEHIMITa3bl, Priiocoust JOKTOPHI,
¢u3uk H.)KakueB Typasbl ©TKI3UINEH CHIHBINITAH THIC IlIapara aTa-aHajap Ja KaThICHIN, SHEPIUs Typabl
TYCIHIKTEPIH KEHEHTT1, OHbI OKBITKAH FaJabIMIAPIbIH MIKIPi OHJIAWH PEeXKIMIE ThIHIAN L. byl OKyIIbLIapIbIH
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KBI3BIFYIIBUIBIFbIaTa-aHAJIAp TapanblHAH KOJJayFa YJIACKAHBIH, BIHTBIMAKTACTBIKTA KYMBICTAHY/IbIH
HOTIDKEIT OONaTHIHBIH OatikaTans! [13].

MekTen-ruMHa3usia OTKI3UINEH €Ki JKBUIFBI AKCICPUMEHT HOTHIKEIICPIHIH CAHIBIK KOPCETKITepiMEH
Kartap, CanaJiblK KOPCETKIIITEP/IiH 6Cyl HETI31H/e aFa KOMbUIFaH MaKcaTKa XKETKSHIIT ToIeIICHEe/I.

Kopvimuinowt

MekTen OKymbUIapbiHa (GHU3MKAIBIK OimiM Oepyae «MoHrinik Em» NaTpUOTTBIK akTici MEH XallblK
MTeIarOTUKACHIH TIOH Ma3MYHBI apKbUIBI VIITTHIK KYHIBUIBIKTHEI OOWBIHA CiHIPTCH, OTAHCYWTIII, €l MeH
JKEpiHIH KaMbl YIIIiH asHOaNWTBIH, eMip 00bI OiTiM amyFa Jasp eHOEKKOp YpIaK TapOueneHepi aHbIK.
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PRODUCTION OF NANOMATERIALS FOR APPLICATION AS ADDITIVES
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Abstract

This paper presents the results of the obtained carbon nanostructures by the method of arc synthesis in helium.
During the synthesis, the methodology for producing fullerene-containing soot was worked out and the yield of
fullerenes was increased by 6% at an optimal current of 180 A and a voltage of 30 V, at a vacuum in the reactor of ~
0.004 Torr, and helium supply of 0.4 kg / cm?, water temperature of the cooling system ~ 19° C, The obtained
nanostructures were subjected to purification by evaporation using a Soxhlet apparatus in 5 cycles. Then the obtained
fullerenes Cego and Cyo were investigated using analytical instruments confirming their presence. After that, the obtained
fullerene mixtures were prepared in suspension and tested on a friction and wear machine.During the experiments, the
optimal proportions of mixtures of fullerenes with industrial oils I - 40, as well as additives of metal micropowders were
selected. The results of the analysis showed that the addition of fillers reduced friction and wear by 3-4%, which
improves the effectiveness of additives from previous studies.

Keywords: Carbon nanostructures, fullerenes, Raman spectroscopy, optical microscopy, arc synthesis, oils,
additives.
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2Kaszaxcxuti Hayuonanvuoiil ynusepcumem um. anb-Dapabu, Anmamul, Kasaxcman
MPOU3BOJCTBO HAHOMATEPHAJIOB JJIs1 IPUMEHEHMUWS B KAUECTBE JOBABOK

B pabote npeacTaBieHbl pe3yabTaThl MOJYICHHBIX YIIIEPOAHBIX HAHOCTPYKTYP METOIOM JIyTOBOTO CHHTE3a B Cpelie
renus. B nponecce cuntesa Gpu1a 0TpaboTaHa METOAMKA MOTyYeHUs (yuiepeHoCoAep Kallel CaXkn ¥ YBEINUESH BBIXOJL
¢bynnepenoB Ha 6% npu ontumanbHoM Toke 180 A u Hanpspkenun 30B, npu Bakyyme B peaktope ~ 0,004 Torr, u
nogaun remus 0,4 xr/cm?, Temneparypoil Boapl cucteMe oxiakaeHus ~19 °C, TlonydeHHble HAHOCTPYKTYpHI
MOJIBEPrajIuCh OTYUCTKE METOJOM BBIAPUBAHU ¢ HoMomlpio ammapata Cokciera B 5 IMKIOB. 3aTeM IOJNyYeHHbBIE
dymnepensl Ceo 1 C7o UCCIIEIOBAHBI ¢ IOMOIIBIO aHAIUTUYECKUX NPHOOPOB, MOATBEPKIAIOINX UX Hamuuue. Ilocme
Yero IMOoJyYeHHbIe cMecH (yJUICpeHOB OBUTM NPUTOTOBIEHBI B CYCIIEH3MM M NPOTECTHPOBAHBI HAa MAIIMHE TPEHHS H
n3Hoc. B xone mpoBeneHMs 3KCIEpeMEHTOB ObLIM TOA0OpaHBl ONTHMalbHBIE HPOIOPUUH CMecel (yYIIIepeHoB ¢
WHIIyCTpUanadbHBIMU MaciamMu U - 40, a Taxke no0aBKaMHM METAUIMYECKUX MHKPOIOPOIIKOB. Pe3ynbTarsl aHanmsa
MIOKa3aJI1, YTO 0O0aBKa HANIOJHUTENEH YMEHBIINIO TPEHHE 1 U3HOC Ha 3-4%, uTo yiydmaeT 3 QpeKTUBHOCTD IIPHCATOK
U3 MPEIBIAYIIIX UCCIICTOBAHMUM.

KatoueBbie cioBa: YriieponHble HaHOCTPYKTYPHI, (yJUIEPEHBI, CIIEKTPOCKONHUS KOMOMHAIIMOHHOTO PacCesiHus,
ONTHYECKass MUKPOCKOITUS, TyTOBOM CHHTE3, Macya, IPUCAIKH.

Axoamna
E.A. Ocnanbexoe X, I'. ITapumsan 3, [{.B. Hemaunos *, J.C. Kepumbexos °
Y46aii amvinoazel Kazax ynmmulk nedazozuxansis ynusepcumemi, Aimamot, Kazaxcman
2 on-Dapabuameindazel Kasax ynmmuix ynusepcumemi, Anmamol, Kazaxcman

KOCHAJIAP PETIHIE KOJTJAHYTA APHAJIFAH HAHOMATEPHUAJIJJAP OHAIPICI

Byn sxympIcTa renuiine MOFaNbIK CHHTE3 OMIiCIMEH aNbIHFAaH KOMIPTEKTI HAHOKYPBUIBIMAAPABIH HOTIKENIepi
kenripinres. CuHTe3ey KesiHne QysuiepeHHeH TYpaThlH Kyie ally ofici jKacaiJbl KoHE OHTaiimsl TOK kesiHme 180 A
xoHe kepueyi 30 B, Bakyymaa ~ 0,004 Top, an renmiimen kamramachis ety 0,4 Kr / cM?, calKbIHAATy KYHECiHIH Cy
temriepatypacsl ~ 19° C, dbynnepenniy kipicriniri 6% -ra apttel. C, AibIHFaH HaHOKYpBUIBIMAAp 5 mukige Cokener
annapaThIH NaianaHbl OyJiaHy apKbUIbl TazapTyFa ymbipansl. Conan kxeifin anbsiHFaH Ceo skoHE C7o TOJBIK eJmemiepi
oJylap/bIH OOJIYBIH pacTailThIH aHAIMTHUKANBIK KypalaaplslH KkeMmeriMeH 3eprrenai. OcklgaH KeiiH anbiHFaH QysuiepeH
KOCTlaJIapbl CyCIICH3MsAa JAaibIHAaNbII, YHKENC JKOHEe TO3y MallMHAchiHAA CchiHamabL Toxipubenep OapbichHIa
¢dbynnepenaepain N - 40 eHepkaCiNTIK MaiapbIMeH, COHIal-aK METaT MUKPOIIPOLIECTEP/IiH KOCTIAIApPhIMEH OHTAMIIBI
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KaTbIHAChl TaHJaNAbl. Tanmay HOTHXKeNepi KOpCeTKEHJAEH, TONTHIPFBIITAPIBI KOCy YiKenic meH To3yabl 3-4%
TOMEHJIETe 1, OYJI aIbIHFBI 3epTTEYJIepAeTi KocHaaapAblH THIMAUTITTH apTThIPaIbI.

Tyiiin ce3mep: KOMipTeKTI HaHOKYPBUIBIMAAP, (yiurepeHep, KOMOMHALMSIIBIK, [IALIBIPAYIbIH CIEKTPOCKOIHUSICHL,
ONITHKAJIBIK MUKPOCKOIIHS, TOFaJibl CHHTE31, Maii, Kocnamap.

Introduction

In 1990, after the moment when it was found out the way of production of fullerenes in gram quantities,
the new research began for their practical application. Large-scale studies on the use of fullerenes in many
fields of science, technology and production are still in the progress. The standing point on their use is the
high cost of fullerenes. However, the search for less price solutions does not stop even nowadays. Many
books have already been published [1-5], which describe the methods of preparation, structure and properties
of fullerene-containing materials, indicate the directions of their application and describe the advantages of
new materials.

Fullerenes can be used to improve the operational characteristics of mechanisms (vehicles, etc.). Thus
additives to oils and lubricants increase the wear resistance of friction pairs, anti-seize compounds are used
for units operating under the high loads, brake pad composites are used for high-speed vehicles. Modified by
fullerenes, wood composites are used in stern and similar bearings, and lubricating-cooling technological
compounds are used for the operation of tools.

Based on the general relevance of the research topic in the world today, the decision was made to conduct
a series of experiments to obtain additives based on carbon nanostructures - fullerenes within the framework
of existing equipment at the National Nanotechnology Laboratory (NNLOT) at KazNU named after al-
Farabi. In this work, additives based on the fullerenes were obtained. The analysis of the study was carried
out with the use of Raman spectroscopy and optical microscopy, as well as the testing installation for
defining friction by the Timken method in the laboratory.

During our research work, we, first of all, have obtained carbon nanostructures in an arc synthesis unit in
an inert helium medium shown in Figure 1 (on the left). At the beginning, to start working on the installation,
it was necessary to anneal graphite rods in a vacuum furnace at a temperature of 600 °C for 3 hours, Figure 1
(at the center).

An MPG-7 brand graphite electrode was used in the experiment. After that, the annealed rods were
previously weighed and then placed in the reactor of the installation. Next, the reactor was vacuumed, and
following that an inert helium gas was gradually injected, and graphite rods were gradually joint at a small
voltage of ~ 30V and a current of ~ 200A. During the closure of the lower anode rod, a spark (arc) was
formed with a temperature of ~ 700 °K in the center of the arc, thereby burning the lower anode graphite rod.
After synthesis, carbon-containing soot appeared on the walls of the reactor, fig. 1 (on the right), which was
then poured into a container and weighed on an analytical balance. The loss of mass of graphite during the
synthesis was about 10-20%.

Figure 1. General view of the installation

Subsequently, the obtained carbon nanostructured carbon soot was collected from the installation and
passed through a fine sieve with a mesh size of 500 um for uniform distribution of fullerenes throughout the
volume of carbon soot. Also, during the synthesis, a “deposit”, shown in Figure 2, was obtained from the
upper burnt cathode graphite rod, which may vary depending on the pressure of the buffer gas in the reaction
zone. In such an experiment, one can obtain amorphous carbon, single-walled nanotubes (SWNTSs), and
multi-walled nanotubes (MWNTS).
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Figure 2. Carbon deposit, consisting of amorphous carbon, SWNTs and MWNTS.

By changing the experimental conditions and the characteristics of the production of carbon
nanomaterials, it is possible to increase the volume of soot and reduce the “deposit”. The main component of
the “deposit” is amorphous carbon. Amorphous carbon is the smallest crystals that are not arranged
uniformly, but randomly. During our experiments, there were worked out the modes, where, as the result, the
carbon “deposit” accounts for only 15-20% of the total mass of the graphite electrode.

Then, after weighing, carbon soot was packaged in the filter paper, which passed through 5 cleaning
cycles on a Soxhlet apparatus. The Soxhlet apparatus is used to evaporate at a low temperature and isolate
fullerite crystals, thereby isolating a mixture of fullerenes from carbon soot. Figure 3 shows how the Soxhlet
apparatus is used to evaporate fullerenes in help of toluene vapor condensed by a cyclic ring stream.

cooler

extractor

_ flat-bottom flask

Soxhlet installation scheme Cycle 1 Cycle 2
Figure 3. Isolation of fullerenes from fullerene-containing soot

The isolated fullerenes from soot were evaporated, thereby forming solid crystals called fullerites (See
figure 4).Figure 4 shows optical microphotographs of fullerite crystals obtained by us under the condition of
different electric current, where we can see the change in the geometric shape of fullerite as a function of the
current change supplied to graphite electrodes, with the use of a direct current source, which was served as a
welding rectifier.

The synthesis was carried out several times, during which the installation mode for producing carbon
nanostructures was developed, thereby increasing the output of the fullerene mixture from 4% to 6% by
choosing the optimal temperature and pressure, as well as other small parameters.Also, the obtained
fullerene-containing soot was used by us as an additive, by preparing a suspension from the industrial oil I -
40A. The produced suspension was stirred with a magnetic stirrer during several hours. Then a friction
machine was involved into the work, which made it possible to check quickly the quality of lubricants for
holding the oil film in the steel-steel friction pairs under various loads. Temkin’s machine imitated the
operation of a node of working mechanisms, where lubricants played an important role in the speed of wear
of parts of these nodes.

Figure 5 shows the Raman spectrum, from which the presence of the obtained Cy crystals can be seen.
The position of the peaks in the spectrum of the studied crystals — fullerites — corresponds to the peaks of
sample C7o presented at the reference [6, 7].

Figure 5 shows the Raman spectrum, which was captured using the integrated complex of probe and
optical microscopy and spectroscopy, AFM - Raman - SBOM - TERS. From the Raman spectrum, it is seen
that C70 fullerenes are present. Figure 6 shows the installation for checking friction material wear (steel-
steel).
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At the initial moment of friction, the upper layers of the friction pair were dispersed with the formation of
fine particles of material.
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Figure 4. Microphotographs of the obtained fullerites obtained by the increasing of electric current.
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Figure 5. Spectra of fullerenes Co
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(.5
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Figure 6. a) a Timken machine for checking the reduction of friction, b) an erased bearing with an additive from a
fullerene-containing suspension, on the right without an additive at erased bearing. c) a suspension of fullerene-
containing soot.

9 |

a b

Interacting with the environment and with the active elements, the surface defects of the working element
were filled in. Subsequently, with the steady state of the contacting surface, a thin film of material was
coated, which sharply increased the actual contact area (more than 10 times).

This contributed to an increase in the durability of friction units.The resulting lubricants made it possible
to increase the efficiency by 1%, leading to an increase of engine power up to ~ 4%, since 25% of the
efficiency corresponds to the full power of the engine. Reducing losses in this of steel - steel pair contributed
not only to an increase in power of engine, but also brought to significant fuel economy.

Conclusion

In the course of conducting and testing the production of carbon nanomaterials, the output of fullerenes
was effectively increased from 4% to 6% at the facility by varying the modes of graphite rod burning rate
and pressure up to 30.7 kPa, as well as other small parameters at the facility.

The obtained fullerene materials were used as a lubricant, which allowed to reduce the friction and
bearing wear on an average rate of 3-4%. This effect was most likely due to the fact that, in the process of
tribopolymerization of mineral oil on rubbing surfaces, there was formed a coating in the form of a spatial
tribopolymer network connected to the substrate. This coating protected the rubbing surfaces, threw steel-
steel from direct contact, preventing mass transfer between the rubbing contacts and, at the same time, being
a spatial polymer network, retained mineral oil in its cells, thus providing both a low-wear friction regime
and a low friction coefficient. A further detailing of the supramolecular structure of the surface film requires
additional research.
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MEKTEIITE ®U3UKAHBI OKBITYFA JKOBAJIAY 9AICIH KOJIJAHY

Anoamna

Makasajja HHHOBaIUSJIBIK I1€1aroTUKaIbIK TEXHOJIOTHSIIAp 9ICTEpiHiH 0ipl apKbUIBI FRUIBIMU JKOOAHBI 3€pTTEYIIH
HaKTHI MBICaJIBl KenTipinreH. @u3nka moHi OOWBIHINA OKYIIBUIAPIBIH FRUIBIMI-3EPTTEY KYMBICTAPBIHA KOOAIBIK O/TiCTI
KOJJaHy Mojelni anbHasl. FeuteiMu jk00a Moneminze sxobamay anroputwi, sko0aHslH SMART makcaTsl, jk00aHBIH
KBICKaIla CHIaTTaMackl, jkobamay oxmici OOWBIHINA OKBITYIBIH HoTmXeci Oap. «JKacaHapl KapblK Ke3IEpiHiH coyie
IIBIFapy CIEKTPiH 3epTTE€y» aTThl FHUIBIMH >k00a Kapanapl. CoyleleHy CIEKTpiHe Tajjay YIIiH eHepKocinTe
IIBIFapBUIATHIH JKOHE JKapBIKTAHIBIPYFa KOJJIAHBUIATBIH 5 JKapblK Kesiepl TaHmangsl. Coyne IIbIFapy CHEKTpIepiH
3epTTey apHaibl KOHIBIPFbIAA XKYprizinai. TaHmanran skapblK KO3IEpiHiH CIEKTPJEePiH Taniaid OTBHIPHIIN, KapKbIpaysl
TYPJIi-TYCTI KapbIK JUOATApbIHAH CAYJENIeHYy KO3iH KypacThlpy YCHIHBULABL OKYyIIBUIAPIBIH K0OAMEH JKYMBIC icTey
JIaFABUIAPBIH KAJBIITACTHIPY YIIiH 5-9 CHIHBIN OKYIIBUIAPHI YIIiH (PU3UKa MIOHIHEH dp ’KaHa TaKbIPHINKa jko0aay 9/iciH
KOJIIaHy YCBHIHBUIBI.

Tyiiin ce31ep: MHHOBALMSUIBIK IEAaroTMKANIBIK TEXHOJIOTHs, obanay opici, ¢u3uka OOMBIHINA FHUIBIMHU >K00a,
FBUIBIMH k002 Mogeni, xobanay anropurmi, sxo6ansiH SMART Maxcatsl, 5)k00aHbIH KbICKaIlla CUIIATTaMachl, xodasay
omici OOMBIHINIA OKBITYIBIH HOTHKECI.

AnHomayus
B.B. Pvicmuizynosal, A.K. XKaxcoinvixoea®
'Kazaxcxuii nayuonanvuwviti nedazozuueckuii yrusepcumem um. Abas, Kazaxcman, Anmamol
INPUMEHEHME ITPOEKTHOI'O METOJIA B OBYYEHUU ®U3UKHU B IIIKOJIE

B craThe npezcTaBiIeH pealbHbI IpUMEp UCCIeT0BaHUS HAYYHOTO NMPOEKTa C UCTIOIb30BaHHUEM OJHOTO U3 METOAOB
MHHOBAIIMOHHBIX Ielarorndeckux TexHosoruil. IlodydeHa Mozaens HMPHUMEHEHHsS IPOEKTHOTO MeETOoAa K HaydHO-
HCCIIEJOBAaTEIbCKUM paboTaM IIKOJIBHUKOB MO (u3uke. Mopenb HaydHOro IIPOEKTa COJEpKaT alIrOpUTM
npoektupoBanus, SMART wenb mnpoekra, KpaTKkoe ONKMCAHHE IPOEKTa, pe3yibTar oO0ydeHHs II0 MEeTOay
MIPOEKTHPOBaHUA. PaccMOTpeHO HaydHBIH NpPOeKT Ha TeMy «lIccieoBaHHUS CHEKTpa M3IYYCHHS HMCCKYCTBEHHBIX
HCTOYHHMKOB cBeTa». [l aHanmm3a CreKTpa M3JIydeHUs] ObUIM BBIOPAHBI 5 MCTOYHUKOB CBETA, KOTOPHIE BHITYyCKAIOTCS
MIPOMBIIIJIEHHO ¥ IPUMEHSIOTCS JUIs OCBelIeHus. VccnenoBanus CIIEKTPOB M3IydeHHs POBOJMIOCH Ha CHEIHAIBHON
YCTaHOBKE. AHAJIM3UPYsl CHEKTPAJIbHbIE JHMHUHA BHIOPAHHBIX HCTOYHHMKOB CBETA, IPEUIOKEHO CKOHCTPYMPOBAaTh
HCTOYHHMK H3JIyYeHHs M3 CBETOAMOJOB DA3IMYHOTO IBETA CBEUYEHHUS. PeKOMEHIyeTcs JUId Pa3BUTHSA y yYalluxcs
HaBBIKOB pabOTHI HaJ MPOEKTOM, YTOOBI YUHTEJNS-TIPEIMETHIUKHA HCIOIB30BAIM METOJ IPOEKTHPOBAHMS IS KKIOH
HOBOH TeMBI IO (PU3UKE IS YIAIIHXCS 5-9 KIIacCOB.

KiroueBble c10Ba: MHHOBAIMOHHAS NENarornyeckas TEXHOJIOTHS, METOA NMPOEKTUPOBAHMS, HAYYHBIN MPOEKT IO
¢bu3KKe, MOJENb HAYYHOTO TPOEKTa, alNropuT™ npoektupoBanusi, SMART 1enb npoekra, KpaTkoe onucaHue MpOeKTa,
pe3yabpTaT 00Y4YEeHHUS TI0 METOY MPOEKTHPOBAHUS.

Abstract
APPLICATION OF THE DESIGN METHOD IN TEACHING PHYSICS AT SCHOOL
Rystygulova V.B.1, Zhaksylykova A.K.!
!Kazakh National Pedagogical University named after Abai, Kazakhstan, Almaty

The article presents a real example of research of a scientific project using one of the methods of innovative
pedagogical technologies. The model of application of the project method to research works of schoolchildren in
physics is obtained. The scientific project model contains the design algorithm, SMART project goal, brief description
of the project, and the result of training in the design method. A scientific project on the topic «Research of the radiation
spectrum of artificial light sources» is considered. For the analysis of the radiation spectrum, 5 light sources were
selected, which are manufactured commercially and are used for lighting. Studies of radiation spectra were carried out
on a special installation. Analyzing the spectral lines of the selected light sources, it is proposed to construct a radiation
source from LEDs of different colors. It is recommended that subject teachers use the design method for each new
physics topic for students in grades 5-9 to develop their project skills.

Keywords: innovative pedagogical technology, design method, scientific project in physics, science project model,
design algorithm, SMART project goal, brief description of the project, the result of learning in the design method.
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[lemarorukanelK YpAiCTETI WHHOBAIMS — TIEAaror TeH OiIiM alymbUIapAblH OipJIeCKeH KhI3METiH
YUBIMIACTRIpY/Ia OKBITY MEH TOpOHWEHIH MaKcaThl MEH Ma3MYHBIHA, O/iCTEpiHE >KAaHAIIBUIABIK EHTI3yli
Oinmipeni.3amanayn OiniM OepyndiH aiablHAa TYpFaH MakcaTrTap MeH MiHzaeTtep esrepyne. «bimimai
MEHrepyIeH» EeKIIiH «KY3BIPETTUTIKTI» KalbIITACTHIPyFa aybICTHIPBUIAJbI, KEKEe TYJIFara OarbITTaliFaH
Tociare Kaita OarmapiaHy KYpri3imyae; MeEKTenTep 3aMaHayd KOMIIBIOTEpIePMEH, AIIEKTPOHIBIK
pecypcrapmet, MHTEpHETKE KODKETIMAUTIKIIEH KaMTamMachl3 eTinyae. OChIHBIH OapIibIFel OKY YpHAiCiHE KaHa
MeIarorUKalblK TEeXHOJIOTHSUIIAPABl EHTi3yre BIKMANl eTeli, COHIBIKTAH MPaKTUKANBIK MaHBI3IBl Oap ko00a
TaKbIPHIOBl ©TE ©3¢KTi./IHHOBAIMSJIBIK TEIarOrHKaIblK TEXHOJOTHsIAp apachlHIa HETI3iHIEC TaHBIMJIBIK
JaFapUIapasl JaMBITY, 03 OUTIMIEpiH ©3/iriHeH KYPacThIpy, aKIapaTTHIK KeHICTIKTe OaraapiaHy, CHIHA KoHE
LIBIFAPMAIIBUIBIK OMJIayAbl JaMbITy, MOCceJIeHI Kepe Oilny, OHbI TYXKBIPbIMJIAY JKoHE mieme Oily KaTaTblH
xobamnay omici epekme opbiH anansl [1].JKobGamay omicin y3ere achlpyFa HakKThl MbICal KenTipeiik. 9-
CBIHBIN YIIiH «YKacaHIpI JKapblK KO3IEpiHIH CIyJeNeHy CIEKTPIH 3ePTTEy» TaKbIPBIOBI TAHIAM aJIbIHABI [2].
Oyeri )ko0aay alropuTMi Kacayaipl:

Kobdanay anropurmi

1lni: ®usnka

bazvimer: KapateuipicTany

TaxwipwiOwv: XKacanapl KapblK KO3AEPiHiH COyJIENeHY CIEKTPiH 3epTTey

Maceneci:CriekTpi KYH coyJeciHe )KaKblH YJHEPTHUS YHEM/IETIMI aM KYPacThIpy

Kobanvly mypi:3epTTEyIIUTIK

Onimi:XKapKpIpaybl TYpIIi TYCTi )KapbIK AUOTapbIHAH KYPACTBIPBUIFAH CoyJIeNeHy Ke3i (1am)

Kypanvr:Coyneneny CeKTPiH 3epTTEyre apHaIFaH KYPBLUIFbI

Tancwipvic bepywi:MektenTiH ¢pu3nka yipmeci

JKobanwiy opvinoany mepsimi:Opraia mep3imai (1 ait)

SMART maxkcaT Ko10.OpHHE, MakcaT KOIOJABIH opTypii >kommapel Oap. CoxapapiH imingeri SMART
JIeTeH oficiMeH OemickiM kenemi. On THIMII, 9pi )KETyre OHall MakcaT KOoora apHanraH. Kpickamra aiTkaHzaa,
0J1 KoiiblIFaH MakcaT HakTel (Specific), emmene Oinerin (Measurable), opeketke Herizmenren (Action-
oriented), ko »xetimai (Realistic) »one yakpiTrien tekreyii (Time-bound) Gosys! THiC AereH Karumaiap
[3]. An ermi ocel )x00aHpIH SMART MakcaThIH jka3aibIK:

Kobanviy SMART maxcamoi

» Excel mporpaMmacsiHia eHJCIL, Tpa)HK TYPFBI3aIbl

* 5 TYpJIi JKacaHIbI XKapbIK KO3ICPIHIH CIICKTPIICPIHCH
AIIbIHFaH SKCIICPUMEHT HOTIDKEIICPiH

* CoyIICIICHY CHCKTpiH 3CPTTEYIC apHalIlraH KOHIBIPTHL
APKBIITIbL

* CHIEKTP1 KYH COYIIECIHE JKAKBIH SHEPTHS YHEMJICTIII MIaM
KYPAcTBIPY YILiH

* 1 atina GimiM amymist

€€CLCL:

JKoOaHbIH KbICKaIlla CHUIaTTaMachl KOOaHBIH MaKcaTbl MEH MIHACTTEPIHEH, 3EPTTEy HbBICAHBl MEH
MIOHIHEH, )K00aHbIH OoJKaMbIHaH Typaabl. OnapasiH spKaiiceickl Oenrini Oip cypakTapra kayan Oepemi (1-
KECTEHI KapaHbI3).

Kecmel. JKobanwiy KbicKawa cunammamaceiHbly KYPblibiMbl

JKobanviy maxcamor (dicobanvty onimil) | Homuoicecinoe neze Ko scemkizemis?

bipey

JKobanwviy minoemmepi (6ipuewey) Maxcamxa sicemy yuwin ne icmey xascem?

3epmmey nvicamvi IIpobaemadan wwlzy ywin Heui 3epmmey Kaxcem?

3epmmey nani Hvicanovl Kail Keipbinan Kapacmuipamvl?

3epmmeydiy 60121camuvl (cunomeszacwt) Mymxkin 6onamuin Homudiceni OoaxCay.
Eeep ..., onoa ... , Homudcecinoe ... .

Kobanwiy cunammamacol Kobanvity meeizei  uodesacvl Kaumoai Jicone 01 Kaiau  dicyseze
acvipbiiadwvl?
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7KobGaHbIH KbICKaLIa CHIATTAMACHI
Maxcamepi:CrieKTpi KYH CoyJIeCciHe KaKbIH YHEPTHs YHEMIETII IIaM KypacThIPYy.
Mindemmepi:
XKacanzap! coyneneHy Ke3IepiHiH CIEKTPIiK KYPaMbIH OKBIIT-3ePTTEY;
- CnexTpIiik Tangay jkacayFa KapbIKTaHABIPYFa KOJIaHBUTBII KYPreH OHIIPICTIK MaMaapabl TaHay;
CoyreneHy CEKTpiH 3epTTeyre apHaJIFaH KOHABIPFBIHBI OKBII-3€PTTEY;
- Xacanzap!l xapblK Ke3IepiHiH coyJelieHy CIEKTPiHiH rpaduKTepiH TYpFe3y koHe KyH cmektpimMeH
CaJIBICTBIPY;
- KopbIThIHIBI Kacay.

3epmmey Hvlcanbl: @HAIPICTE MBFAPHUIATHIH )KOHE YKAPBIKTAHABIPYFa KOJIAHBUIATBIH SPTYPIIi sKapbIK Ke3/epi.

3epmmey nowni:OHIIPICTIK XKaPbIK KO3ACPIHIH CIICKTPIICPIH aiy.

Bonxcamvl (cunomesacwt): Eceptonkpia y3eHabIKTapsl 435, 490, 545, 590 HM coyre mIbIFapaThIH KapbIK
nonTapel 6ap 0oJica, orda FHEPTUs YHEMIIETII KaphIKTAHIBIPY KO31H anyra Oonaabl. HomuowecinOeKYHHIH
CIEKTpiHE XaKbIH CIIEKTP OEpeTiH KapblK JUOATAPHIHBIH )KUBIHTHIFBIH KYPaCTBIpyFa OOJIa bl

’Koba GoiibIHIIIa OKBITYIBIH HOTIKECIHIH KYPBUTBIMBI TOMeH 1erineit. JKoOaHbIH Macemeci KOWBLTBII, OFaH
Tarceipma Oepisesi.

7Ko0a 0oiibIHIIA OKBITY/IBIH HITHKECI

1lni:®usnka

TaxwvipuiObr: JKacaHAB )KapBIK KO3/IEPiHIH COYJIeNIeHy CIIEKTPiH 3epTTey

Mbacene. KepiHeTiH KapblK IWANa30HBIHAAFEI SIEKTPOMArHUTTIK TOJKBIH IIBIFAPaThIH OipHEIIe KacaH bl
XKapblK KO3EpiHiH CHEKTPIIK KypamblHa 3epTTEy XYMBICTapBIH JKacarl, OJaplblH OpKahchichiH KyHHIH
COyJICJICHYIMEH CAJIBICTBIpa OTBHIPHIIN, 9P TYPJI TOJKBIH Y3BIHIBIKTAFBI XKAPBIK THOATApBIHAH CIIEKTPl KYH
coyJeciHe KaKblH SHEPTHs YHEMJIETIII IaM KypacThIpyFa OONaThIHBIH OKBIM-3€PTTEHI3ACP.

Tancvipma: KobaHbl Ky3ere achlpy YIIIH COYJeJIeHy CIEKTPIH 3epTTeyre apHalfaH apHalibl KOHABIPFBI
opHateiHBEBAAp. On ymiH omOebanm mrarsiH MoHOXpoMaTtop (MVYM) (1), coyrneni KaOBUTAAFBINI TI€H
KaOBUTAaHFaH CHUTHAIIB KYIISUTKIM (2), KYMEHTKIITI KyaTTaHasIpy ONOTH (3) jKoHE KaphIKTAIBIHYFa Typa
MPONOPLMOHAN OOJAaTHIH KYIIEHTKIIITEH LIBIFBIC KEPHEYAl TIpKeHTiH HU(pIbl BoIbTMETpACH (4) TypaThIH
CXeMaHHI 1-cyperTerifielt )KnHaHbI3Iap.

Cypeml. Cayneneny cnekmpin 3epmmeyee apHani2an KoHOvipavl. 1 — ambeban waevin monoxpomamop (MYM),
2 — cayneni Kabvlidasviut nen Kabvll0aHeaH CUSHALObL Kyweumkiut, 3 — Kyuedmxiumiy Kyammanowipy 610261,
4 —yughpvl 6onommemp

Con apKpUTbI TOMEHJIE KOpCETUIreH 5 Typil jkacaHIbl >KapblK IIamjapblHa 3epTTey Kacal, KYHHIH
COyJIeNIeHy CIIEKTPIMEH CaNBICTRIPY JKYPri3iHi3nep:

- Kyartst 100 Bt 60aThiH Ko1iMIl KbI3ABIPY LIAMBbI;

- Kyarsl 20 sxone 70 BT GonaThiH rajioreH IamM/apsi;

- Kyartst 20 Bt 60omatein Camelion sHEprust yHeMIeTiII TIOMUHECIEHTTIK JaMIIa;

- Kyarst 2,5 Bt 6onateia Uniel skapbIK TUOJBI IIIAMEI;

- ABTOMOOMIH (papbIiHa OPHATHIIFAH KCEOHOHIBI IIIaM.

CnexTprepai 3eprrey OapbIChIHIA TOMEHAET1/IE KOPBITBIHABLIAP KacalIbl:

- KyH crekTpi XKbUTYJIBIK COYJIETICHYTe KaKbIH;

- KeBueipy mambIHbIH (OHBIH IMIiHJIE TAIOTEH MIAMBIHBIH) CHEKTPI JKBUTYJBIK OOJBIN TaObLIaAbI, Oipak
CoyJIeNIeHy MaKCUMYMBI Y3bIH TOJKBIHIBI ayMaKKa bIFBICKaH (2-Cyper);

- JlioMuHecUeHTTi maM JIOMUHO(Op MEH maMm «armochepacslHay KipeTiH SpTypii aTomuaapra ToH
AfKBIH CIIEKTPIIIK ChI3bIKTapFa ue (2-cyper);
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- RGB TexHomoruscs! 60#bIHIIA OPBIHIATFAH XKaPBIK ANOIBIHBIH KaPKbIpayhl )KBLTYJIBIK COYJIEIeHYACH
ayJax >KoHE KbI3BLI, )Kachll, KOK TYCTEPre COWKec KeJeTiH YII MaKCUMYMEI 0ap (3-cyper).

KyH xapbirbiHa Oipiiama »aKblH KEJICTiH KCEHOH/IBI IIIAMHBIH CoyJIelieHyi, Oipak ciektpinzaeri 470, 530
xoHe 590 HM TONKBIH Y3BIHABIKTapAa colikeccizlmikrep Oaiikanansl (3-cypet). KceHoHabl mampapab
FUMapaTThl KapbIKTAaHIBIPYFa KONIaHOali b1, ce6eli oap YIiH KYpri3y-peTTey ammaparypackl eTe KeiMOat
YKOHE DIIEKTP JKeJIiCiHe KaThICTHI KeHOip mapTTapasl OPBIHAAY/IBI TANIAIl eTeI.

Anvinzan 9Kcnepwweummil< Homuoicenep

6 6
KpI3a51py maMsl
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Cypem?2. Kyn cnexmpimen canviCmuipulizan Kbl30blpy UaAMbl (2a102eH Wam) MeH
JOMUHECYEHMMI Wam CneKmpaepi
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Cypem3. Kyn cnexmpimen canblCmulpulizan Jcapulk OUOObL WUAMbL MeH KCEHOHObL WAM CNeKmpJiepi

5 TypJi )KacaH Il )KaPBIK IaMIapblHa TalIay JKacall Kelle, JKapKbIpaybl TYPJi-TYCTi XKapblK JHOATAPbIHAH
CoyJIeJIeHy KO31H KYpacThIpyFa YChIHBIC ykacaibl. OJ1 YIIIiH )KapbIKThLUIBIFBI PEOCTAT KOMETIMEH PETTEIETIH 6
TYPJi KapbIK AXOJBI aNIbIHABL. KypacThIpblIFaH coneneny kKe3i 4-cyperTe KelTipiireH cekTpai Oepi.

[}
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Cypem4. Kyn cnexmpimen canblcmulpuliean H#capblk OU0ObL HCUbIHMbIZbL ULAMBIHbLY CHeKmpepl
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I'padukTen Kepim TypFaHBIMBI3NANW, TOMKBIH Y3BIHABIKTApH! 435, 490, 545, 590 HM coyie MIBIFapaThIH
KapbIK AHOATApBl Oap Ooiyica, CIEKTpi KYH CIEKTpiHEe >KaKblH OONIaTBIH IMIaMIBI KYpacThIpyFa Ooajbl.
CoHbIMeH, 3aMaHayH >KapThUIaidl ©TKI3TilITI MHAYCTPHUSIHBIH JaMybl CIIEKTPI KYH CHEKTpiHE >KaKbIH THiMZI
SHEPTUsl YHEMJETill JKapbIKTaHABIPY Ke3iH Oepe amanel. MyHAail maMaapabl TYpMbICTa OesiMeHi
YKApBIKTAaHIIBIPyFa KOJIAHBIN KaHa KOWMaMl, KYH COyJieci JKEeTKUTIKCI3 OONaThiH JKaFaainapnaa >KbUTbDKai
[apyanrbUIBIKTaFbl ©CIMIIKTEP/IIH 6CyiHe KonanyFa Oomaibl.

MakanaHbl KOPBITBIHIBIIACAK, (PU3UKA TOHIHEH 3ePTTEETiH TAKBIPHINKA K002 9/IiCiH KOIJaHyAbIH HAKTHI
Mozeni kentipinai. Ke3 kenreH 3epTrTey >KYMBICBIH OCBI MOJENb OOWBIHIIA OphIHAayFa Oornanbl. Kebinece
FBUIBIMH-3EPTTEY JKYMBICBIH OPBIHAAYbI JKOFAPFBI CHIHBIN OKYIIbLUIAPBIHA TAINCHIPANbl, OIpaK oOJapbIH
KYMBICTAPBIHBIH HOTIDKECI KOFapbl OOIMANTHIHABIFBIH Kepim Kypmi3. COHABIKTaH FBUIBIMU-3EPTTEY
JaFAbUIapbIH KaJIBIITACTBIPYABI OpTa OYBIH 5-9 CBHIHBIN OKyLIbUIApbIHAH OactaraH aypeic. Kaszipri yakeiTTa
KaHAPTBUIFaH OuTiM Oepy Ma3MyHbIHA OalTaHBICTBI OKYIIBIIAPIBIH ©31HIIK JKYMBICTAphIHA KON KOHLT
Oemineni. Erep ¢usmnka moHiHIH MyFaimimzaepi 5-9 CBIHBIN OKyIIbUIapbiHA 9pOip >KaHa TaKbIPBINKA OCHI
xobanay 9IiCiH KoJIJaHca, OHJa OKyIIbUIapaa »Ko0aMeH >KYMBIC jKacay JaFIbIChl KaublnTacap efi.
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JEPEKTEP KOPBIHJA AKIIAPATTBI CAKTAY KAYIIICI3AII'TH APTTBIPY IbIH,
THUIMAI 9AICTEPI

Anoamna

TexHONOTHAHBIH KapKbIH/A JaMbIFBIH J9YIpiHIIE aKmapaTrThl KOpFay Maceseci eTe ©3eKTi 0ojbin oTelp. Makaiaaa
KOMIBIOTEPIIIK JKyHeaepae akmaparThl OaiTaHbIC KaHAJIAAphl OOWBIHIIA OHAM JKOHE Te3 KONIpin anyra OaillaHBICTHI
aKmapaTt Kayinci3airine OalIaHbICTBI TYBIHIAFaH MOCENeNiep KapacThIPhUIFaH. AKHapaTThl KOpPFay Moceleci 3aH
LIBIFApyIIbl OpBIHAAPJAaH 0acTanm HaKThl TEXHUKAIBIK KYPBUIFbIFA JEWIH KEeH ayKbIMAbl KaMTHIbl. barnapiamansl
OHJICYILINICp aKNapaTThIH KOFapbl JEHreiie KOPFallyblH KaMTaMachl3 €TETiH KOPFayIblH TEXHUKAJIBIK KypaJapbl
KQXKCTTITIH YChIHAIBI. TokipuOe KepCceTKeHAeH aKmapaTThIH KOpFalyblHAa OaraapiamaliblK Kypanmap Kemiy 0Ooia
anmaiinel. CoHABIKTaH OarmapiiaMaliblk Kypajijap akmapaTtka KOJ OJKeTKI3y[l, CakTay epexeciH aHBIKTaHThIH
YHBIMIACTHIPY IIapaapbIMeH TOJBIKTHIPBULIBI.

barmapiamanblk Kypaigapisl NaigaiaHyllbulapFa Kopray Kypajaapsl naiiianaHy cajachlHOa KOCBIMIIA KHBIHIBIK
TYFBI3abl. Byl )kyMBIcTa KOpFay KypalZapbIHBIH KIaCCH(MUKALHMACH MEH O31HIIK KOpFay 9IicTepi jKoHe e KOCBIMIIA
aKImapaTThl Cypay caty apKbUIbl KOPFay TOCIIAEpi KENTipiareH.

Tyiiin ce3aep: akmapaTTsl KOpFay, MAIIMETTEP KOPHI, Kayilci3mik, OaFmapiaMalbiK Kypajiaap, daicTep.

AnHomayus
JK.T. Atimyzanosa *, B.A. Tarnaxosa *, b.K. XKycunbtex?

LA nmamuncruii mexronoeuyeckuil yHueepcumem, 2.Animamol, Kazaxcman
2Meorcoynanapoonwiii Kasaxcko-mypeyxuii yuueepcumem um.X.A. Acasu, Kasaxcman
9PPEKTUBHBIE CITOCOBBbI ITIOBBIIIEHUSA BE3OITACHOCTU XPAHEHMU S
HNH®OPMAIIUUA B BA3E JAHHBIX

B 31moxy OypHOro TeXHOJIOTHYECKOTO Pa3BUTHS BOIPOC HHHOPMAIIMOHHON 0€30IIaCHOCTH OYEHb aKTyaleH. B craTbe
paccMaTpuBaloTCsl BOIIPOCHI, CBS3aHHbIE ¢ MH()OPMALMOHHON OE30MacHOCTBIO B KOMITBIOTEPHBIX CHCTEMax 3a CYeT
MPOCTOr0 U OBICTPOro KONMMpOBaHHsS MH(opManuu no kaHajgam cBs3u. [Ipobiema nHPOpMAaIMOHHON OE30MacCHOCTH
OXBaThIBACT INMUPOKHH KPYI BONPOCOB, OT 3aKOHOAATEIHHOTO OpraHa 10 KOHKPETHOI'O TEXHHYECKOTO YCTPOMCTBA.
Pa3paboTuuky TporpaMMBbl TPEANONaraloT HEOOXOAMMOCTh TEXHHUYECKHX CpPEJICTB 3allUThl, O00ECIEeUNnBAIOIINX
BBICOKMH ypOBEeHb 3amuThl wuHpopMarmu. OMNBIT IOKa3blBae€T, YTO MPOTPAMMHOE OO0eclie4eHHe He MOXKET
rapaHTupoBath 3amury uH(opmauuu. Ilostomy imoboe nporpamMMHOe —oOecriedeHHe HYKHO JIOTOJIHHUTH
OpPraHM3aIMOHHBIMM MEpaMHM, OIpEJCSIONMMH TpaBWjia JOCTyna M XpaHeHus uH(opMmamuu. B mpaxTnke
TI0JIb30BaTENIM IPOTPAaMMHOTO 00ECIIEUeHHs CTAJKUBAIOTCS C JOMOJHUTENBHBIMH ITpoOiIeMaMu TpH HCIOJIb30BAHUH
MHCTPYMEHTOB 0€3011aCHOCTH.

B aroii cTathe npencraBieHa xiaccuUKanus TapaHTHH U METOJIOB CaMO3aIIUThI, a TAK)KE METO/IBI 3alIUTHl IIyTEM
3ampoca JIOMOJIHNUTEIbHON HH(DOPMALIIH.

KnaioueBble cioBa: nHpoOpManMoHHas 0e30mMacHOCTb, 0a3a JAaHHBIX, OE30I1ACHOCTB, NMPOTPaMMHOE OOecIieueHue,
METOAbI.
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Abstract
EFFECTIVE WAYS TO INCREASE THE SECURITY OF STORING INFORMATION IN A DATABASE
Aituganova Zh.T.%, Talpakova B.A.%, Zhussipbek B.K.2
! Almaty technological University Almaty, Kazakhstan
2 Akhmet Yassawi International Kazakh-Turkish University, Kazakhstan

In the era of rapid technological development, the issue of information security is very relevant. The article
discusses issues related to information security in computer systems due to the simple and quick copying of information
through communication channels. The problem of information security covers a wide range of issues, from the
legislature to a specific technical device. Program developers suggest the need for technical means of protection that
provide a high level of information security. Experience has shown that software cannot guarantee information security.
Therefore, any software must be supplemented by organizational measures that determine the rules for access and
storage of information. In practice, software users face additional challenges when using security tools.

This article presents a classification of guarantees and methods of self-defense, as well as methods of protection by
requesting additional information.

Keywords: information security, database, security, software, methods.

Kazipri ke3ge Oi3aiH enje akmaparThlK KayilCi3[iKTI KaMTamacChl3 €TETiH OeiMINeNIepaiH KYMBIC
HOTHXKECIHIH Oarachl CTaHJApTKa cail KeIMeHAi KOHE YHMBIMHBIH MHTErPaJbl KayINCI3IiK JACHICHIH
KAMTUTBIH apHaibl KaJaralalTeiH (AKTOpPBl JKOK. HakThl Mocenere J>KoHE a3aMaTTBIK CEKTOPIIBIH
KOKETTUIINHE OalIaHBICTBl KO3KapacTap/sl TpaHC(OpMalMsIaHFaH PETTEIreH BEIOMCTBAJIApIbIH JIYPHIC
Oenriyiepi kKoK,

Xabapiap TaceIManmaHaTHIH OailaHBIC apHalapbl KeOiHece KOopFaiMaraH OOJBIN KeJelmi JKOHE OCHI
apHara KaTblHaC KYpy KYKBIFBI Oap Ke3-KelreH afaMm xabaprmapiael Kojifa Tycipe anamsl. COHABIKTaH
TopamnTap/ia akmnaparka Oipa3 maOysuiiap xkacay MyMKiHairi 6ap. Kayimncizmik eseri OapiblK KOpFaHBIIII
TETIKTEPiHIH KYPBUTY HETi31 OOJIBII TaObUIaIbI.

Ocpsl xarmaiimapapy 0opi aKmapat KYWECiHIH Kayilci3miK cascaThlH YUBIMAACTHIPY/IBI KAXKET €Till )KOHE
Keseci GakTopiiapra OesiHedi:

e KOpFay MakKcCaThIH aHBIKTAY,

e KOpFay OOBEKTICIH aHBIKTAY;

e ©3EKTi aKNapaTThIK KbUIMBICTAPbI, OChI KBUIMBICKA KipeTiH CyOBEKTiHI aHBIKTAY;

e KOpFay calachblH aHBIKTANUTBIH 9JIICTEP/Il OHJICY;

e KYIeHi Kopray KemIIeMecCiH amy.

Toxipubenik KyMpICTa YHBIM OOWBIHINIA JKOHE aKMapaTThIK pecypcTapra OalIaHBICTBI aKapar
KayiIci3liKk cascaThblHbIH aHBIKTaIMaFaHIBIFbIHA XKoHE OipJIeHreii OonMaybIHa colikec Typii (akTopiapibl
KOJIJIaHyFa oKeN COFajibl. bipAeHreii emec jkoHe aHbIKTaIMaraH Kayilci3aik cascaTel dakTopiapaby Oip-
OipiMeH TYHicin KaryblHa SKele/i.

AKMapaTThIK KyHeaeri Kayirnci3Iik MOCeNIeCiH IICHIeTiH YIbIM KaCHEeTTEPi:

e YiibIM 63iHE call KeJIeTiH OaiylaHbICKa KATBICTHI a3aMaTThIK KYKBIK HOPMAaChIH KaJIbIIITACTHIPYBI KEPEK,
aJ MEMJIEKeT DacKapy OopraHaapblHa OKIMIIUTIK KYKBIFBIH Oepy KaXKeT.

e ¥YWBIMHBIH HETI3T1 opeKeTTep TypiHe aKnapaTThIK )KYHEHIH Kayilci3IiriH 0aiiaHbICTRIpMay KaXKeT.

e YHBIMHBIH HETI3ri ajfa KOWFaH MakKcaThiHAa KOJI JKETKI3y jKOHE HEri3ri (hyHKIIMOHAIbI MacesenepIi
eIy YIIiH aKIapaTThIK KYHe KayilCi3IiriH KaMTaMacchl3 €Ty Kepek.

o Kayincizmik KpI3MeTi epexxe OOHBIHINA KayilCi3miK TOPTIOiH 631 mIbIFapMaiabl, OHBI TYTHIHYIIBI MEH
TarcChIpbIc OEpEeTiH aJaM apachIHAaFbl KelliciM OOHBIHIIA JKy3eTe acybl Kepek.

XKeri kayincizaik aeHreii

OpOip AeHreieri MaMaHIap CaThIChI, aKMAPATTHIK PECYPCTAPMEH JKYMBIC )KacalThIH MaMaHIap ©3/epiHe
TOH JCHIEHIIK TEPMHUHOJOTHACHIH KoyjgaHaabl. OchliFaH OaijaHBICTBI KAyilCIi3iK aiMarblHAa TYCIHIKTI
anmapaT Kanbinracagsl. Con ceOenti ochblHAAN amnmapar Kepiii JeHreiae KonmanbiiMaiael, an | sxone VII
JeHreim MamaHgap Oip-Oipnepin TyciHe ammaiinel. KemjeHredm Mojens pecMH KOJIAHYIIBLIAPIBIH
KaTBICYbIHA JKOHE ecKepyiHe ©3iHiH Keml yieciH Kocaisl. OpOip Keneci AeHreinepnae Oepinren gaxropiap
TYCiHIpeK 00JaIbl.

HakTtbl neHreil MojmeniH aHBIKTaMail TYpBIN, OHBIH KAyilCI3iK cascaThlH Kapay MarblHachl3. Kaxkerri
Kayilnci3ik JEHreiH caTbulall JKOFapliaTaThlH OoJicak, OHAa 0i3 KOpFayIblH TEH TO3IMAUITIHE KOHLI
aynapybIMbI3 KakeT. Kayincisgik aeHredi aknapaTThIK KbLIMBICTApIbIH OPBIHAAybIHA OaillaHBICTRI Oapa-
Oapa e3iHiH HOTIKECIHE, SIFHU MaKcaThlHA JKETil, KOpray KypalJapblHbIH JCHI€HiHE ¢ TOKTaJbII OTEIl.
OchIHIal TYPFBIIAH KapacThIPCaK, KO KaFaiiap aTairal caiMaH apFa KaThICThI OOJIBITT KEJeTi.

Il neHreiire peliH OpBIHIANATHIH OpEKETTEpP TYCIHIKTIpeK Oona Oactaiiipl. BekitimMmeren pykcar
TeXHHMKAJIBIK KOprayra OaIaHbICTbI KONTEreH CypakTapibl TybIHAATKaH OOJIaThIH, SFHU ©T€ KYIITI
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ceprudUKalysAIaHFral KYPbUIFbl KayilCI3[iKTI KaMTaMacChl3 €Tyl JKy3ere acbipa ananbl ma? Cypakrap
OHBIH KYHIBUIBIFBIHA )KOHE OpHAIACcy aiMarbiHa OalIaHBICTHI TYBIHAAIEI. ApbI Kapait xxarmainap KypaciieHe
tyceni. Il meireiinen >xoraprbl ACHreWepae apHaibl cepTU(UKALMAIAHFaH KOPFay KYPBUIFBICHI KOK,
Kayilci3Mik TONBIFBIMEH OacKapy >KyHeciHiH MporpaMManblK OanTayblH, NpPOTpaMMaHbIH OYTiHIITiH
KaMTaMacChl3 €TyiH XoHe OM3Hec-Ke3eHIHIH ITaTTBhUIBIFBIH OpHAaJacThIpaabl. Kayirnci3mikTi KaMTaMacchi3
eTeTiH OanTay TypaKTBUIBIFHI eKi (pakTopFra OemiHesi:

e OKIMIITIK XYHEHIH JKyMbIC canachl OapiblK e3repTyiiepAl Oakpliam OTHIpY YIIIH OKIMIILTIK cascaT
Oeximimenepine Oely KakeT, ©3 yaKbITBIHIA €HTI3INreH e3repicrepai Oackapy »KyieciHiH OamnTayblHaH
Kazarajan oTeIpy KaxkeT. Ochl 9peKeTTep i MpaKkTHKa XKY3iHIe KoJgaHy OapbhIChIHIA OYIT canaHbl SJcipeTen,
an Oackapy casicaT pYKcaTbl, SFHHM MaiifanaHyra OepiireH KOJJaHYIIbl KYKBIFBI YKOHE Mapoiii OKiMIIiIIK
casicaTKa ColKec KeJei.

e banrayra komkeriMaitik nepbec KOMITBIOTEpIiepre JKeJliHI OpHAIacThIpyFa, jKal KOJAaHyIIbLIapFa
OKIMILIITIKKE Kipyre MyMKiHJIIK OepMey Kepek.

Ocpl OepinreH MaceNieHi Ny YUIIH OpTaJbIKTaHABIPHUIFAaH OHJECYTE J)KOHE OPTABIKTaHFaH Kayirci3mik
OackapypiHa Ty KakeT. COHBIMEH KaTap akKmapar >KYHeCiHIH Kayilci3miK Te3IMAUIITiH OeKiTe OTHIpHII,
OKIMIIILUTIK KOMIIOHEHTTEp OacKapybIH jkorapiary kepek. Ocwl memiM keH kenemai AT-kopmopanusceia
Oackapyra KENULIiK Oepeii, SFHU OyJ1 TeK KaHa TOJBIK OHICYAl OPTAJIBIKTAHIBIPY OOJIBINT TaOBLIMANIBI,
COHBIMEH KOCa OKIMIIUIIK pecypcTap KOIIaHYIIBIIApABIH OpeKeTTepiH OaKpUIall, OKIMIIIIIK ayIuTTepiH
Tekcepin oTelpanbl. by 3 keseriHae KayincCi3miKTiH JIOTHKAIBIK CasCaThlH TYCiHYTe, HAKThl YHBIM YIIiH
pecypcrap ecebiH eHaeyre MyMKiHmik Oepemi [1].

Kopray-xylieHiH OOBEKTiIEpiH KOpIIaraH oOpTaJaH KOpFaWThIH MeXaHuzMmiaepli cumnarray. Kopray
TeTIKTepiHe ToH Oenrinep:

¢ bip nmaiinananymbHBIH eKiHII aliIaJaHyIbFa KeJepri KenTipyiHe kol 6epmey;
o [laiinananymsIHBIH OaF1apIaMackIMeH AePEeKTepiHe KOPFaHBIC KYPalJapbliH YCHIHY.

Kopray tetikTepi (MexaHH3MBI) TOMEHIETiIeH OipKaTap MacenenepIi mele/i:

1. 3aH mbFapy HOpManapbIMEH aHBIKTANAThIH, AepOec KOJI JKETKi3y/i PeTTeyIli )KeKe aKnapaT KyIHsIChIH
KOpFay.

2. AKmaparka KOoJ KeTKi3y epeKeciH aHBIKTaWTBIH aKnapaT KYMHJIBUTBIFBIH CaKTay.

3. KymusulbUIBIKTBIH CaKTalyblH KAMTaMachl3 €TETIH 9JIiCTep MEH KypajJapiblH akinapar Kayinci3mirine
KOJI alTysl.

AJFamKpl caThla aKMmapaTThIH KOPFATybl OarqapiaManblK 9JIicieH Imerrineai. Toxipube kepceTKeH e
aKnapaTThIH KOpFaIyblHa OariapiaMaiblk Kypajijap kemisi Ooia ammaiinsl. COHIBIKTaH OaraapliaMalibk
Kypaijgap akmaparka KON JKeTKi3ylli, CaKTay epeXeCiH aHbBIKTaWThIH YHBIMAACTBIPY IIapalapbiMEeH
TOJBIKTBIPBUIIBI.

Keneci carpi-mMonimeTTepai Kopray OOMBIHINA KYHe )KoHE TEXHUKAJBIK Kypalaap Kypy OObIT TaObLIaIbI.
KopraynblH KelieHai 9ici JKOFapbl HOTHXKE Oepeni. AKNapaTThl KOpPFayAblH OapiiblK 9ICTepl MeH
KYpaJlIapbIHBIH KUBIHTBIFBIH TOMEHJIET1IeH Typ/ie TonTacThipyFa 6onasl (1 cyper).

MomimerTepai TaceIManjayra, OelMeneri, ayMaKTarbl KOpPFaJlFaH MoOIIMETTepre KOJ JKETKi3yIiH
¢du3uKaNbIK Keaeprici-0yi Tockaybul. JKylie pecypcTapblH peTTey 9[IiCiMeH KOpFay apKbUIbI NaijanaHy Ko
KETKi3yal Oackapy Oonbin TaObutanbl. Mb aneMeHTTepiHe, TachIManiayiblFa OaraapiaMalibik Kypaiaapabl
naiaananyIbIH TEXHUKAIBIK TYJIFAChIHA, MaiilaaHyIIbUIapFa apHaJFaH )KYMBIC KecTeci OenrineHeni [2].

By ymiin maiinananymsiapAbiH JKYMBIC YakKbITBl KOHE KOJI KETKi3y TopTiOi MeH pecypcrap Kyheci
TI3IMIHIH TEXHUKAJBIK TEPCOHAJFAa apHAJIFaH TYPiH perylaMeHTTeWi. bepiireH, yChIHBUIFaH pecypcrap
Ti30eciMeH maiananymbIap Ti3iMi )KacaablHaIbL.

[Maiinananymsl Tisiminge MDB snemeHTiHe apHaimFaH KOJ JKETKi3yre OoNaTblH paciMaep Tisimi
OenriieHeni. MamiMeTTepAl TachIMaiayFa apHaJfaH TYJFajap YIIIH KOJ JKETKi3y KYKbIFbl Oap TyJIFanap
KOHE OHBI TYPAKThI CAKTay OPHBI aHBIKTaJIa IbL.

Ko xxeTkizyni 6ackapy KoprayAblH MbIHAJIail KBI3METiHEH TYpaJIbl:

e pecypcThl, AepOec MmainanaHylIbIHBI COHKECTeHAiIpy Oecacman HISCHTU(GHUKATOP TaralblHIAY >KOHE
OHBI TaHJIAY apKbUIBI XKYPEi;

®  OKINETTIr, SIFHM KaOUIEeTTIriH TeKcepy iCKe KOCKaH YaKbITBIHAH OacTan pecypcTapibl CyparaHMEH
asKTaaIbL;

e  QeCITICHI'eH PEerjlaMeHT HETi31H/e aKmapaTKa KoJl )KEeTKi3yre pyKcar 0epy yKoHe yKaral jkacay;

®  CaKTaJFaH PeHCYPCTapJIbIH alHAIBIMBIH TIpKEY;

e  OEKiTiLJIMEreH KyMbICTap TYPiHE OPEKET Kacay [bIH HOTHKECI.
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Kopeay xypanoapeinviy knaccuguxayusncol

@opmanbovl
(bU3HKaIBIK
KeZepri
annapaTThIK
6ackapy
MEXHUKANbIK
OarapnamabIK
L Kojanay
Kopray | | | Kopray
Tocinuepi —  Kypaagapsl
»| permamenrrey
YUBIMIIACTBIPY
> BIKTHSIPCHI3
3aH IIBIFAPYILIBI
> KO3FayIIIbI
aTaMIepIIiTiK-
STHKaJbIK —

@opmanvovt emec

Cypem 1. Kopeay kypanroapuinsiy kiaccugurayusicol

Konanay-6ysn mamimMerTepai KpuntorpadusuisiK TYPIACHIIPY SaiciMeH KoprayasiH Oip Typi. Kopray omici
naiiananymel yiIiH THIMAI OOJBIN caHaica, OHJIA akKmapaTTaplsl eHJAEY >KOHE cakTay OapbIChIHZIA, opi
MOTIMETTI OaiflaHBIC JKETICIMEH TapaTy Ke3iHJe MalJalaHbUIBIN, aKmapaTThl KOpraylarbl THIMII 9IIic
OOJIBIII eCEITeNe .

PernmaMenTTey-MomiMeTTepl  OHJICY KOHE CaKTay/AblH, OCKITUIMEreH MOIIMETKE KOJ IKETKI3yIiH
MYMKIHJIITi OOJIaThIHAAH KaFAall TYFBI3aThIH HIapajiap KUBIHTHIFBIH TapaTy *KoHe OHAeY OOJBIT TaObUIAIbI.

MaoxOyprey-Oyn gepOec xoHe MailaTaHyIIBIHBIH MAJTIMETTep/li KbUIMBICTHIK, SKIMIIUTIK, MaTePUAIIBIK
JKayarKepIIiK KayilTeH CaKTay/IblH, OHACYIIH epeXeci, IFHU MaiaaJaHyIbUTapabl SKIMIITIK, KYKbIKTBIK,
MaTepUaJIIbIK JKayarKepIIiliK KayiHeH akapaTThl KOpFayFa, cCaKTayra MaxoypJey.

¥ibIMAACTBIPY KYpajbl IEreHiMi3 — AepeKTepleri aknapaTrThl eHICY KYMeciH maiiianaHy >XKoHE OHBIH
KpI3MeTi OapbIchiHIa (KoOajay, MOHTaXzaay, ChlHAYy, TEKCepy, MaijaiaHy) >Ky3ere acaTtblH YHBIMIACTHIPY-
KYKBIKTBIK JKOHE YHBIMIACTBIPY-TEXHUKANBIK IIapaiapbl.

3aH WbFapyIbl Kypajaapra KoJ JKeTKi3y Il MIeKTeYI MAJTiMeTTepl oeHJIey, NalJaany epexenepi koHe
epexeHi Oy3FaH jKarmaiJarbl )KayalnKepIIuTK mapaiapbl KapacThIPBUIATBIH €NMi3IiH KYKBIKTHIK aKTiIepi
xatasiel. Mbicasbl, Kasakcran PecriyOnukachiHBIH aKnapaTTaHiblpy Typaiibl 3aHbl, balijaHbIc Typasibl 3aH,
WuTerpangplk  MUKpOCXeMallap  TOMOJIOTHSIAPBIH  KYKBIKTBIK — KOpFay Typanbl 3aH, Kazakcran
PecnyOnukachIHBIH TATEHT 3aHbl, byKapanblk anapar Kypaigapsl Typajbl 3aH, K9He T.0.

MopanbablK (agaMrepIuiTiK)-3TUKANBIK Kypangapra JaMy Ke3eHIHAe KaJIBIITACKaH YOHE KOFaMJIarbl
aKnapaT TEXHOJIOTHSICHI TapaTKaH JAJCTYPIIiK HOpMa KaTajibpl. byl HopManapiel cakray MiHIETTi eMec, Oipak
OHBI CaKTaMay TeJlyre SKEeJil coraabl. YUFapbIMaama epexeriep >KHHaFbl TYPiHae Oomabl.

Bapneik Kopray Kypanaapbl ¢GopManbabl JkoHEe QopManbasl emec Oonbin  Oermineni. Kopraynbig
(dopmaibibl popManapbiHa aJaMHBIH KaThICYBIHCBI3 aJIJIbIH-aJla )KYMBICTa KapacThIPbUIFaH KOpFay KbI3METIH
aTKapaTblH Kypanjaap karajpl. DopMmanbibl eMec KOpFay KypajJapblHa aJaMaapliblH MaKcaTKepIlikK
KBI3METTEPI HEMece COHJa KbI3METT] pEriIaMEHTTEy KaTabl.

Kopray TyXbIpbIMIaMachIHBIH JaMybIH MBIHAJIal Ke3eHaepre oeei:

1 barmapmamanbeIk Kypannap JaMybIHBIH apTHIKIIBUTBIFBL.
2. Kopranbic KypangapbelHbIH 0apiIbIK KIacTapbIHBIH KAPKbIH/IBI 1aMYBbI.
3. Kopray KypannapbelHbIH 3 1aMy TE€HACHLUSACHL:

a) KOpFay/IbIH HETi3r KhI3METiH aIllapaTThiK TapaTy;

202




Abali ameiHOarbl Ka3¥IY-HiH XABAPLIBICbI, « @uzuka-mamemamuka fblasimoapsi» cepuscel, Ne2(70), 2020

9) KoprayIbIH OipHEIe KbI3METIH aTKapaThIH KOPFAHBIC KYPATAAPBIHBIH XKUBIHTHIFBIH KYPY;

0) KopFaHbIC KypalaapblH OipbIHFaiiiay jKoHE CTaHAapTTay.

KoprayaplH TeXHHKaNbIK KypalfapblH KONJaHy ©3iHAiK, SFHH o3 OeTiMeH aTKapbUIFaH Imapanap
cunateinaa 6onansl. Kenreren Oarmapiamansik Kypanaap (OX, MBBX) kamTamacei3nanaapyIsiH Kajibl
KYHETIK KOMIOHETTepl KypamblHa Kipemi. ¥HBIMAACTHIPY KOMITOHETTEPIHIH >KUBIHTHIFBI JI€PEKTEepAETi
aKMapaTThl OHACY )KYHECIHIET] akmapaTTapIsl KOPFayIblH JKaJlbl YHBIMAIACTHIPY KYMBICHIHAH TYPaIbl.

AKIapaTThl KOpFay MaceJieci 3aH WIBIFapyIlbl OpbIHAapAaH 0acTam HAKThl TEXHUKAIBIK KYPBUIFBIFA AeHiH
KeH ayKbIMIbl KaMTuAbl. barnapmamaHbl eHJACYIIIEp aKMapaTThIH JKOFAapbl JICHTeHIe KOpFalTybIH
KaMTaMachl3 €TeTIH KOPFayAblH TEXHHUKAJBIK Kypalgapbl KaXeTTIMH YChIHAABL. —barmapmamaisik
KypaigapAbl MaiiaaianylbuIapra KOpray Kypanaaphsl maiaaaany TapuxblHIa KOCBIMIIIA KHBIHABIK TYFbI3aIbl.
Bipnen-6ip xopray Kypaibl OONbIN TaObUIATHIH — aBTOPJBIK KYKBIKTBI MOWBIHIAY — SFHHM OargapiaMalibik
KypaJiapapl caTy SKOHOMHKAIBIK JKarblHaH THIMCI3. BymaH 0Oacka cakTaWTBIH aKmapaTTaplIblH Aamibury
JICHIeiiH KOoTepy KoHE OHBI OHJCY 9/ICiH (HOY-Xay) KOFapblIaTy Tarbl Oap.

Cayna-caTThIK KaTbIHACBIHAA KOpPFaJaThIH aKHapaTThlH KOILIPMECIH ailyra KOJ CYFyIbl as3airy,
naiaananybIMeH COHKEeCTeHIIpY, KeIipMe kKacayFa THBIM cally, KOpFay KypalgapblHa KbI3MET KOpCeTeTiH
EX pecypcrapbsiHHBIH O6iriH naifanany meKTeydi.

Kopray kypanmapsl naiijanaHyiiblFa o KeIIipMeciH jJKacaFaHIlla, OpbIHIAaFaHFa JeWiH Oenriciz 0OoMysl
kepek. Mynpgaii opeker ety omiciH AKI-tarbel eHzaey »xyileciHe KBI3MET KOPCETYAIH ACCONHAIUSICH
OOWBIHINIA KOpPFay KOMHTETI KaOBUIAamel, Oyl KOMHTET “YHAI TepHe’ araFblH aiFaH KOpFay
anmapaTypachHbIH CTaHJAPTHIH YCHIHIBL.

Kopray amicrepi aepektep MeH DEM-ni KoprayblH oficTepi xoHe OarmapiiaManbik xadabikTapas! (BXK)
KOpray azictepi Oonbin 6emineni [3].

OnekTpoHabl ecentey MamuHackiH (JEM) Kopray — anmapartypara (PU3HMKaNbIK KOJI KETKI3y/l HIeKTeyre
XKOHE TMaposiplep mNaiinananyra HerizgenreH. JDEM-mi marbiH GenMere OpHANACTHIPBHIT OHBIH CakTamy,
KOpFalyblHa MYMKiHAIK Oepemi. XKekenel caThimaTeiH OarmapiaMalblK KaMTaMach3MaHABIPYAbI TMOIITaMEH
CaJTbIN, KOpFay KypajIapblH MEHTEPETIHIITIH Y3aK Mep3iM/ie ChIHayFa OOJaIbl.

Kopray kypanmapbl TOMEH/IET1 KaTeropusuiapra aXbIpaTbuIabl:
©31HJIIK KOpFay;

EX xypambiHa Kopray;
cypay caiy apKbLIbl aKIIapaTThl KOPFay;
aKTHUBTI KOpFay;
® TIaCCHBTI KOpFay.
O3in0ix Kopzay Kypanoapul
O3iHIK KOpray KypajIapblH TOMEHIeTieH cyi10a apKplibl OcitHeneyre Oonansl (2 cyper).

O3indix Kopeay

Kyolcammay — MAWUHATLIK KOO cyliemendey — wekmeyii — mancolpbiCheH asmopblK
KOJOaHbIC arcobanay KYKbIK

Cypem 2. O3inoix Kopeay

BarnapnaMaribik ska0abIKThI CyHeMeNIeyIili KY)KaT aBTOPJIBIK KYKBIK CyOBEKTICI OOJIBIN CaHAJNBIN, KOPFay
(GyHKUMSUIapbIH OpBIHAAN ananpl. bargapnamalnblk >kaOIbIK KY’KaTChI3 TOJBIK Oaranbl Typle KOJAaHbLIa
anMaipl. barnapiamansik ka0OapIKKa ecenTeyil xKyhHeHiH OeiMmenyi Kaxxer OoiFaH Ke3e OarmapiaMaHbl
OHJICYIIII TaparblHaH CyHeMeNIeyIiH MaHbI3bl epeKIIIe.

[exTeym KoaAaHBIC TMaiiianaHymbulap MHIEHOEpIH IeKTeiai, OarmapiaMaiblK >XKaOIbIK CcaHayJbl
KOJIJaHyIIblIap IIeHOepiHAe mnalaanaHpUianel. TamcelpeicieH xoOanmay — OarmapiaManblk KaOJbIKTHI
apHayJibl Makcatka eHjaey. Erep Oarmaprmama cHpeKk KOJIaHbUIATBIH Oolica, oOHJIA OaraapiiaMaHbIH
KOMMEpIHMSIIBIK MaKcaTTa yplaHy Kaymi e a3 Oonaapl. CranmapTTel OaraapiiaMaliblk  MOJIYJbIEp
OarmapiamMaHbl COWKECTCHAIPETIH, aBTOPJIBIK KYKBIK OepeTiH epekiie OenrimeH »xaOapikranaasl. JKeke
TaHOanay KyHbI cay/la-CaTThIK TYCIMiHEH KYTUIETIH TYCIMMEH Iamainac 0oysl Kepek.

Cypay cany apxvinwl aknapammoel Kopeay. KocbMila aknapaTThlH KYMBICBIHA TTApOJBAEP, HOMIpIep,
KUITTEep TYpiHIE Tajam erijeriH Oargapnamanap cypay cajly apKbUIbl aKkHapaTThl KOpFay TYpiHE *aTaabl
(3 cpyer).
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[Taponmpnep — XKyiere eHy YIIH KaKETTI KUITTep pEeTiHAC KapacTHIPHUIAILI KOHE aKIapaT TYTACTHIFBIH
cakTayasl KamTamachkl3 eTemi Oipak, omap ©Oacka Makcarrap YIINH ¢ KOJJaHBUIAABI, MBICAIEI,
JMCKICHTI3TIIITE JKa3y 16l OyFaTTay1a, MaTiIMETTEep i mudpiey KoMaHanapeiaa, T.6. [4].

[Maponsaepni 7 Herisri TonTapra Oeneni:

- KOJIJIaHYIIIbI OPHATATHIH MapOIIbACD;

- JKYHEMEH TeHepaIisIaHaThIH TapoJIbJep;

- CHY/IiH Ke3JICHCOK KOJITaphl;

- )KapThUIai ces;

- KIITTIK (hazamap;

“cypak -)xayamn’’ TYpiHAEri MHTepPaKTUBTI Ti30€K;
- “KataH ” mapoJbaep.

[Tapons HIudp Curnaryp Arnmnaparypa
Hepbec Anrpont™ Kintrep Karanorrap TEK Axrnia- Kopray- Harenexr
JOCPEKTEP PaTThI JBbIH KYpPBLI-
| KanTa SJICKTPO FBICHL
HlaprTsl —| Kermripmeney Kacak- HJIBI
o3 9L Hepekrepa AlTbl TayIIbl KYpBLI
i mudpney K KiIT FBICBI
| CTaHIapTHI
B MIT OnTHUKaIbI MIT
i
KO . K KYPBLIFBI backapy
JIFBI
Basy Bencenni Yurrri Tikenei
| nmaiinanany Kopray
N KypbUIFBI
bactel quck Maman TposiH aTTapsl
ApPXUTEKTOP
CoHnrbl HOMIpIIEP cu

Cypem 3. Kocvimuwia aknapammul cypay cany apkvlivl KOPeay

Mudprep - aknaparThl TYPJACHAIPYre apHAIFaH Kpuntorpadusuisik omicrepai naiganany. Lludprep
KPUNTOAHANUTUKTED YIIIH KapamnaibiM Ooily Kepek, Oipak KoAiMIi MaljanaHymsiiap YiIiH ¢aiiira Kot
KETKI3y/li KUbIHIATanbl. barmaprmamanapnabl, WASHTUPUKAMUUIBIK Oenrinepai mmdpreyre Oomassl.
Barnapnamanbl Koprayra apHajaraH IAQPIBIH HETI3r CHUIaTTaMachl - KUITTIK MIMQPIBIH Y3bIHABIFBI OOJBIT
caHasaJbl.

Curnarypanap — KOpFaHBIC VIIiH IMaliJallaHBIIATEIH KOHE OarmapiiaMallblK TOCLIMEH TeKCepiieTiH
ANIEKTPOH/IBI €CENTEYIII MallIMHAHBIH OecacIan CHITaTTaMackhl.

Kopray ammapaTypacbhlHbIH KeMeTiMeH OarlapiaMHbl KOPFAyJbIH HETI3r NMPHHIUI — TYPaKThl ecTe
caKTay KYPBUIFBICHIMEH OIEpATHBTI €CTE CakTay KYpPBUIFBICBIHAH OaraapiiaManapibl PYKCATChI3 KeIlipy
Ke3iHje OaFaapIaMHbIH ©3/iTiHEH JKOMBLIBII KETYiHE apHAJIFaH CUTHAIIAPABI OHAIPY.

ApHaiisl Mukpomnporneccopiap (MII) — apHaiibl ONTHKANBIK KYPBUIFBI, CTAHIAPTTHI HHTEP(hENC apKbhLIbl
KOCBLIaJIbl, Cypay caiyra KelOip caHAbIK peTTUTKICH YHaeceai. Kemiriiri — OaraapiaMaMer 0acKapbliaibl.

ONeKTp UWHTEIUICKTICIMEH KOpFay — KypIelli KOpPFaHBIC aNrOpPUTMIH  Taparyllbl — apHaibl
MHUKPOIIPOLIECCOPBI Oap 3JEKTPOHIBI KOPFAHBIC KYPBUIFbLIAPBIHBIH Oipi [5].

Tikeneil Kopray Kypajigapbel-erep Kynus aKmapaTTapAaH TYpaTbhlH MOZIYJIbAbl Oy3aTeiH Ooiica, Tikenen
KOpFay JTUHAMUKAIIBIK JKaJbl KOPETiH OyFayiaiibl 1a, KYIus aKnapaTTapibl KOs IbL.
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AKDapaTThIK Kayilci3miK peXUMIH KaIBIITACTRIPY KEMICHIK Macese OobIn Tadbutansl. Kazipri Tanmga
OYJT ©3€KTI MoceJieH] MenTyae KpUuNTorpUsUTBIK 9iCcTi Maiiganany THIMII O0JBIT OTHIp. bysl akmapaTTeiH
OYTiHAIrIMEH JKOHE KAyiNCi3JiriMeH KamMTaMachl3 eTeTiH ©OTe€ THIMII omic OoJNbim  TaObUIAIbI.
KpunrorpadusuiblK omiCTI TEXHUKAJBIK XOHE YHBIMIACTHIPY IIapalapblMeH OipiKTipim KoJjxaHy akmapaT
KayITCi3/IiTiH KeH CIeKTPiHeH CeHIMII KOpFayIapabl KAMTaMachl3 eTe/Ii.

Kpunrorpadusansik xarramanapasy (0acTel anMacy, 3JIeKTpoHABIK-IHUGPibIK KontagOa (DLK) Herisri
TUNTEPIH JaMBITYy allbIK KUTTTEPAl KOHE OoJlapAbIH Heri3iHae mudpeyaiH acCUMETPUSIIBIK XaTTaMalaphIChI3
MYMKIiH eMec.

ACUMMETPHSUITBIK KPUTITOAITOPUTMACPAIH HETI3r uaeschl xabapiamansel mumdprey yoriH Oip KinT, an
mmdpreyaiH MaFbIHACBIH alllKaH Ke3de - Oackacwkl maigananpuiaapl. OmaH Oacka mumdpieyaiH pacimi,
umdpreynain Oenrimi  kinTi OOHBIHIIA TINTI TYpPakThl OONBIN TaHAaNFaH — OYJ acCUMMETPHUSUIIBIK
KpunTorpadusHbIH eKiHII KaXeTTi mapTel. SrHu, mmdprey KinTi MeH mudpiaeHred MoTiHIl Oile TyphIn
HIBIFBIC Xa0apiaMaHbl KAIBIHA KENTIpy MYMKIH €Mec — OHBI TeK €KiHIII KIITTIH — Iu(paeyAiH MarbIHACHIH
alIaThIH KUITTiH KeMeriMeH faHa okyra Oonanel. Erep onpmait Gosica, onna mmdpney KinTi kaHpai ga Gip
TYJIFaFa XarTapAsl JKOHENTy VINH - O09pibip OKyIOBIH MYMKIH €MeCTiriH Oime Typsin ImmdpiIeHren
xa0bapraMaHBl almayFa aa 60mIabL.

ConpibIKTaH MHUQPICy KUITIH aCHMMETPUSIIBIK JKYHEIIEpe «alllbIK KUIT» JEM aTaijibl, ajl MUPPICYIiH
MarbIHACHIH ally KiNTiH Xa0apilaMaHbl alyliblFa KYITUsSAa YCTay KaKET — OJ «KaOBIK KIIT» JeT aTajajbl.
Ocpinaif, 6i3 KyImusi KUITTEpMEH alMacyIblH KYpAeNi MIiHIETiH HIenry KaXeTTUTriHeH KyTbuiambi3. «Here
alIbIK KUTTTI Oije Typa, *KaObIK KUITTI €CenTen IIbIFapyra OOJIMaiabpi?» JEreH Cypak cypaHaabl — Oy
ACHMMETPHSIIBIK, KPUIITOTpaQUsIHBIH YIIIHIN KKETTi MWAapThl — MHUQpiey koHe mH@piey/IiH MaFbHACHIH
amnry anroOpUTMIEpi amibIK KUITTIH JKaOBIK KUITTI €CeNTen MIBFapyIblH MYMKIH eMecTiriH Oime Typa
KYpbUIa/IbL.

XKanmel acuMMeTpusUTbIK, udpreyai maliaanaHraH Ke3[e XaT KasbIcy jKyieci Obutaiima epOumi. Xat
Ka3bICyAbl XKYprizymri N aboHeHTTepaiH opOipi YIIiH e3iHiH KIITTep KYObI: «amblk» Ej koHe j — aOOHEHTTIH
HeMipi Oap xepne «kaObIk» Dj Tanmam ansiarad. bapiplk amiblk KIITTEp MaianaHyIbUIapIsH OapIbIFbIHA
Oenriii, opOip xaObIK KUIT KePICIHIIIE 01 THECUTI aDOHEHTTe FaHa cakTanaiasl. Erep aGoHeHT, 7 HOMIpI Jen
ancak, 9 Hemipiai aboHEeHTKe akmapaT Oepmekuii Oosca, on aepektepai E9 mmdpney kinrimen mudpreiai
KoHe OHBI 9 aboHeHTiHE >keHenTexmi. JKenmiHi maigamaHympUIaApABIH OapibFsl E9 kinTiH OineriHAiKTepiHe
XKoHE IUQPIICHIeH Ki0episliM Kypil KaTKaH apHara KOJ JKETKi3y MYMKIHJITiHE He eKeHiHe KapamacTaH
oJlap IIBIFBIC XabapiraMaHbl OKU ajMaiibl, OTKeH] mMpIiey pociMi alllbIK KinT OOHMbIHIIA TYpakThl. XKoHe
Tek 9 aboHeHT FaHa XiOepimiMIi aibi, TeKk e3iHe FaHa Oenridai D9 kinTiHIH KeMeriMeH oFaH TYpICHAIpY
KYpTi3eni jkoHe KiOepimiM MOTiHIH KanmbiHa kenTipeni. Erep xabapmamansl Kapama Kapcel OarbiTTa (9
a0OHEHTIHEH 7 aOOHEHTIHE) XKOHETY Kepek 0oJica, oHma 0acka Kintrep xyObiH (mudpiey yirin E7 kinti, an
nemmdpiey yuria D7 kinTi) maiiganaHy KepeKTiTiH eCKepiHi3.

Kepin TypraHbIMBI3faii, OipiHIIIIEH acHMMETPHUSIIBIK XKYyienepJeri 0ap KinTtrep caHbl aOOHEHTTEPIIiH
CUMMETPHSUIBIK KYHeJIepAeTri CUAKTHI IapIIbl eMec, Chi3bIKTHIK (N maigananymbiian xyheae 2N KuiTTep
naiaananblIabel) caHbIMeH OalaHbICThl. EkiHIIineH kK jkKyMbIC CTAaHIUACHI OY3bUIFaH Ke37e KaCKYHEeM TeK
Dk xinTTi Fana 6inexi: 6y oHbIH k aOOHEHTIHE KelleTiH OapiblK xabapiaManapapl OKyFa MYMKIHIIK Oepei,
ayaiia xaTTap/bl )KiOepreH Ke3/1¢ OHbIH OPHBIHA ©31H KOIOFa MYMKIHJIIK OepMen/i.

RSA acummeTpusuiblk mmdpiey cTaHAapThI.

AcUMMeTpUSUTIBIK uGpieyniH eH TapairaH aiaroputmi RSA anroputmi Oosbim TaObmamsl. On ym
3eprreymi-mareMaTuk Ponanpnom Pusectnen (R.Rivest), Aam Illamupmen (A.Shamir) sxone Jleonapn
Annemanmed (L.Adleman) yceiHbiFan OonaTeiH. OCbl aNTOpUTMHIH d3ipieymriiepiHe KynusMeH Oip
TapanThIK )KYMBIC iCTeY HJESICHIH THIMII achblpy MYMKIH OOJIbI.

RSA Te3impiniri ynkeH Tyrac caHaapAblH Kypaeniirine 6azamanaapl. 1993 sxeuisl RSA omici xambikka
Oepinmi  xone cranmapr (PKCS #1: RSA Encryption standart) petinge KkaObiimaHiasl, RSA
mudpIiey/MarbIHACHIH allly YIIIH CHUSKTHI DIIEKTPOHBIK IHU(PIIBIK KonTaHOAHBI TYBIHIATY/TEKCepy YIIIH Jie
KoJaHnyra Oonazsl [6].

OUK  cpi30anapplHblH ~ KONIIUNTIHIE — TOIMAINITT  MUPPIEYNiH kKoHE  XAMI-QYHKIMUIAPIbIH
ACUMMETPHSUIBIK aJIFOPUTM/ICPiHIH To3iMalLIIriHe OaitnanbicThl. DLK chi30anapbina maldysuiiapabiH, Oearii
OHE allIbIK KIITIEH madysuigay Typuiepi Oap. LaOybur sxoHe Genrisii Koo Koiibuiran xabapiaManapbIMEeH —
Kapchllac, aliblK KiNTTeH Oacka Ko KoibulraH Xxabapiamanap >KUBIHTBIFbIHA faa ue. Kon KoWblUFaH
xa0apiamanap/bl TaHIayMEH KaparaibiM I1a0ybul — Kapcebllac XxabapiaMasapibl TaHaay MYMKIHAITIHE He,
OyJ1 peTTe aliblK KT 01 xabapiaMaHbl TaHJIaraHHAH KeHiH ajajbl. XabapiiaMaHbl TaHIayMeH OcilimMaenreH
malybL.

OpOip madysL1 OipHele TonTapra 6eayre 0ojaThiH Oeriai Oip MakcaTThl KO3ACHII:
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1) Tonpik ameuTy. Kapeburac mainananyIibIHBIH KYTTHS KiITiH Tabassr;

2) ombOeban kommaH okacainraH. Kapceiiac OIK TyslHmaTy anroputMine (QYyHKIHOHAIABI YKCAC
IrOpUTMII TabaIBL;

3) cenekTHBTI KonaH xkacay. TanganraH xabapiaMaMeH KoJITaHOAHBI KOJIJaH Kacay;

4) sK3uCTeHIHUAIIBI KONIaH xacay. EH Gommaca 6ip ke3melicok TaHaaidraH xabapiaMaHBIH KOITaHOACHIH
KOJI/1aH Xxkacay [7].

[Ipaktukana DK Kongany MbplHanai ic-KUMBULAAPABI Oy3ylIbUIApIbl alKbIHIAyFa HEMEce all[bIH aryFa
apHaJIFaH:

1) KyKaTTBIH aBTOPJBIFBIHA KATHICYIIBLIAPABIH OipiHiH 0ac TapTybIHA;

2) KaObUIAaHFaH 3JEKTPOHIBIK KYKATThl TYPIACHIIpYTe;

3) KyYKaTThl KOJAaH jKacayFa MYMKIHAIK Oepei;

4) 6epy ypaicinme xabaprmaManapApl THIKIaNay — Kapchllac Xabapiamarap aaMacyabl YCTall ajaibl )KoHe
oJiapAbl TYpJIEHAIpei;

5) xabapnama xibepyni KaiiTanay [8].

ConsiMeH KaTap xabapiama anmMacy XYWeCiH oJlapJlaH KOpFay MYMKIH eMec Oy3yIIbUTBIKTap 6ap — Oy
xabaprmamansl kiOepyai Kaitamay >koHe xabOaprmamaHbl >XKiOepy YyakbITBIH KoimaH kacay. Ochl
OY3yIIBUIBIKTapFa KapChl OPEKET YyaKbITIIAa KOCHIMIIANAp MEH Kipic Xabapiamanapjbsl KaTaH ecernTe
naiganaHyFa Heri3aenyi MyMKiH.

Kazipri TaHma akmapaT TEXHOJOTHACHIHIA amapar KayilCi3miriMeH KaMTaMachl3 €Ty MOCENECIHHIH 63
mienriMiH - Ta0ybl KOITereH calalapJarbl ©3€KTI Mocellelepli LIemKeH Oonap eni. AKIapaTThl
KpunrorpadusuiblK KOpFay Kasipri TaHAa akmapar Kayilci3AiriH KaMTaMachl3 €Ty MEH MEMJIEKET MYJIECiH
KOpFayJia eH THIM/1 XK0J 00IMaK.
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OKY YPJICIH YUBIMAACTBIPYJIA UHHOBALUAJIBIK TEXHOJIOTUAJIAPABIH, TUIMALIITT

Anoamna

Kazipri Tanga »aHa WHHOBALWMSUIBIK TEXHOJOTHSUIAPIBIH Typiepi caH amyaH. Onapapl TaHAay »QHE OHEI
KOJIIaHYZIaH HOTH)KE WIBIFapy OKBITYIIBIHBIH KociOM OimikTiniriHe Tikeneil OaitmanbicTsl. JKaHa HMHHOBALMSUIBIK
TEXHOJIOTUSHBIH HETi3ri MiHAerTepi: opOip OuTiM adymIBHBIH OLTIM aly, €3 OeTiHIIe >KYMBIC icTey IaFrAbLIapbIH
KaJIBINTACTRIPY, KaOlIeTiH OambITy >KoHEe OiTiM MeH MarApIChIHA cail KeJleTiH OarpIT-Oarmap TaHOAm anaThIHAAN
nmopexene TopOueney. JKaHa MHHOBAIMSUIBIK TEXHOJOTHSUIAPIABI MaifaiaHy apKbUIBI OKBITY OKY YPAICIHIH OapIibIk
NeHrefiHiH THIMALIT MEH camachlH JKOFapbUIaTyAbl anFa Kosabl. OCBFaH ColiKec JkaHa WHHOBAIMSIIBIK
TEXHOJIOTHSUIAPIBI KOJIaHa OTBHIPBII OUTiM Oepy- Kasipri TaHmarsl OacTel MiHAeT Oom TaObuTafbl. Bynm MakamaHBIH
MakcaThl OimiM Oepy MeKeMeciHme Ky3ipeTTUIIKTI KaJbINTAacThIpyFa OAarbITTadFaH JKaHA HHHOBAITHSIIBIK
TEXHOJIOTUSUIAP/IBI THIMTI TAHJAY JKOHE KOJITAHY JKOJIBIH KOPCETY OOJIBIN TaObLIaIbI.

Tyiiin ce3aep: nHHOBAIMAIBIK TexHOMorusuiap, Padlet, Socrative, Plickers, Quick key, QuizLet, Mentimeter.
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3®PEKTUBHOCTb MHHOBAIIMOHHBIX TEXHOJIOT i
B OPTAHU3ALIMU OBPA30OBATEJIbBHOI'O TIPOLIECCA

1

CraThs MOCBSIICHA aHATN3Y UHHOBAIIMOHHBIX TEXHOJIOTUHA, C MHOXKECTBOM HOBBIX BHIOB. BbIOOD U HCMONBb30BaHME
MHHOBAIIMOHHBIX TEXHOJIOTMH OCYLIECTBISIETCS 10 PELICHUIO MPENoAaBareisi M HENOCPEACTBEHHO 3aBUCUT OT
npogeccHOHANbHON KBanuduKanuu mpernonaBatesisi. OCHOBHBIMH 3aadaMi HOBBIX MHHOBAIIMOHHBIX TEXHOJIOTHI
SIBIISTIOTCS: TIOy9YCHUE 3HAHWH, (POPMHUpPOBaHHE HABBIKOB CAMOCTOSITEIIEHON pabOTHI, pa3BUTHE CIIOCOOHOCTEH KaXKIOTO
00yJaromerocs B TO# CTEIeHH, B KOTOPO OHU MOTYT BHIOpATh HAIIpaBIlicHIE, HAN00JIee COOTBETCTBYIOIICE UX 3HAHHUSAM
u HaBblkaM. C HCIOJH30BAHMEM HOBBIX MHHOBAIIMOHHBIX TEXHOJOTHHA OOYyYEHHE CTAaBUT Mepen coOoil MOBBIIICHUE
(¢ (GEeKTHBHOCTH W KadecTBa BCeX YPOBHEH ydeOHOro mporecca. B cooTBeTcTBHM ¢ 3THM 0O0Opa3oBaHHE C
HCTIOJIb30BAaHWEM HOBBIX WHHOBAIIMOHHBIX TEXHOJOTHUM SIBISETCS TJaBHOW 3aJadeil Ha CEroaHsIIHUN AeHb. Llenbio
CTaThU SIBJSICTCS JEMOHCTpanus myTed 3¢G(GEeKTHBHOrO BhIOOpA U MPUMEHEHHUS HOBBIX WHHOBAIMOHHBIX TEXHOJIOTHUH,
HampaBJICHHBIX Ha (OPMUPOBAHUE KOMIIETCHIIUN B 00pa30BaTEILHOM YUPEXKICHUH.

Karouesnie ciioBa: naHoBanuonueie Texuonorun, Padlet, Socrative, Plickers, Quick key, QuizLet, Mentimeter.

Abstract
EFFICIENCY OF INNOVATIVE TECHNOLOGIES IN THE ORGANIZATION
OF THE EDUCATIONAL PROCESS
Baiganova A.M.%, Nauryzova N.K.?
K. Zhubanov Aktobe regional state university, Aktobe, Kazakhstan

The article is devoted to a close analysis of innovative technologies, with many new types. The choice and use of
innovative technologies is made by the decision of the teacher and directly depends on the professional qualification of
the teacher. The main tasks of new innovative technologies are: obtaining knowledge, forming skills of independent
work, developing the abilities of each student to the extent that they can choose the direction that best corresponds to
their knowledge and skills. With the use of new innovative technologies, training aims to improve the efficiency and
quality of all levels of the educational process. In accordance with this, education using new innovative technologies is
the main task today. The purpose of the article is to demonstrate the ways of effective selection and application of new
innovative technologies aimed at the formation of competencies in an educational institution.

Keywords: innovative technologies, Padlet, Socrative, Plickers, Quick key, QuizLet, Mentimeter.

Kasipri Tanna KazakcTaHJbIK sKOFaphl O1TiM Kyiieci Oocekere KaOineTTi kajapiap naibiHaay O0apbIChIHIA
OUTIM aNyIIBIHBIH KbI3BIFYIIBIIBIFBIH OATY TPUHIMIIH KO3JCH i, SFHU JKOFaphl OKY OPHBI OKBITYIIBLIAPHI
CTYJCHTTEP/IiH IIBIFApMaIIbUIBIK KAOUIETIiH OeJICeHIIpYMEH KaTap OJIapJIblH OKYFa JIETE€H BIHTACHIH apTTHIPY
kaxeT. Ce0eoi KOO 6inniM Oepy kyiieci - ap azaM eMipiHJeri OuUTiM anyblH HEeri3ri Kypamaac 0eJiri 6oJbI
TabbuIaABL. OpOip TYIFaHBIH OONallIaKTaFbl XKaH-)KaKThUIBIFBL, OLTIMIUTITT MEH 3USUTBUIBUIBIFEL OYT1HT1 opOip
CTYICHTTIH OKYy IIpolleci OaphICHIHIA 13[€HIMIA3AbUIBIK TIE€H KbI3BIFYIIBUIBIK OPEKETiHIH HOTHXKECIHEH
KepiHic Tanmak. bimiMm Oepy ypIiciHae WHHOBAaLMSJIBIK OMICTEPAl AYPHIC KOJAAHY - CTYASHTTEPAiH OlIiM
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aTynarel KOKCTTUTIKTEPIH KaHAFATTaHIBIPA OTHIPHIN, OojamrakTa Oocekere KaOieTTi KOFapFhl JopeKeeri
MaMaHJap NaibIHIaY/ IbIH aJIFaliKbl CATHICHI OOJIMAK.

BiniM canachiHBIH TNapagUrMachlHBIH 63repyi Oojamak MaMaHAapAbl JaiblHAayFa Kbl KOFaM
TapanblHAaH KO3KapacThIH TYOEreilyli e3repyiH Tajam eTefi. By jkepae OKBITYABIH JKaHa OJiCTeMENiK
TYPFBIIAH XYPri3inyi, OKBITYIIBIHBIH PONiHIH ©3repyi 3aMaH Tala0blHa cail 0omysl Kepek. JlocTyp:ri amicTe
OKBITYIIIBI MEH CTYJCHT apachlHJarbl JUANIOT PETIHIE >XOHE OKBITYIILI TaparnblHAH O0aKpUIay peTiHe
KaJIBINTaCKaH 00JIca, 3aMaHayH IeJaroruKajiblKk TEXHOJIOTHIAD MEH JKaHa WHHOBAIMSUIBIK TEXHOJIOTHUSIIAD
TOCTYPIT SAICTIH CHTIATHIH KYMCAPTHII, OKBITYIIBIHBIH POJIIH TYOETeil e3repTe OTHIPHII, OHBI TEK OLTIMHIH
Ka3bIFBl FaHA €MEeC, OpPTYPJi aKmaparThl WTepyje Kyiemni Oacmibl peTiHzae, CTyIeHTTIH JKaHamia KpeaTHUBTI
OJIaybIH KaJBINTACTBHIPATHIH JKOHE OJIAPABIH O3iHIIK IIBFapMalIbUIBIK JKYMBICBIHBIH JKETEKIIICI peTiH/e
KepceTe TYCTI.

Kana waHOBammsuieIK omicrep KOO amngsiHmarel OimiM Oepy MIHAETTEPiH MICHIYAIH Kypaibl eKeHiH
TYCiHYyiMi3 KepeK.

[Nenarorukanblk eHOCKTEPAEC MHHOBALMSIIBIK ITPOIECTEPAIH MbIHA Al Ke3eHaepl aHbIKTayFaH [1]:

1) kaHa YFBIMJIBI allly, SIFHU JKaHa WISk HEMECE YKaHAIBIKTBIH TYKBIPhIMIAMACHIHBIH Maiiia 00Ty Ke3eHi;

2) KaHaAHbI EHTI3Y, JKacall HIbIFapy, SFHA HAKThl MATEPHAIIBIK HEMECEe PYXaHH YIITiHI YCBHIHY;

3) kaHaHbI TaXipuOeae KONAaHy KEe3eHIHIE JKaHa YCHIHBICTBI ajbIl, OHJICIH, TOJBIKTBHIPHIN, TYPaKThI
HaKThI THUIMJILTIT] aHBIKTAJIFaHIIA CBIHAKTAH OTKi3Y;

4) >kaHaHbBI TapaTy Ke3eHi;

5) skaHaHBI HAKTHI Oip ayMaKThl CIHAKTAH OTKI3y KE3€Hi,

6) oKkaHa CHUIATTarbl O3TepICTi TajJam, CHAIpyre OaiJaHbICTBI OYPBIHFBI KAJIBINTACKAH MPOLECTIH
naiganany asicel OIpTiHAE a3as TYCEi.

CabakTa OKBITY/IbIH HHHOBALUSIIBIK 9IICTEPI MEH JCTYPIIL 9JIIC TOCUIACP Il YHICCIMIUTIKIICH YIIITaCThIpa
naijanany CTYACHTTEpP/IH 3CHiHIH TOMEHACTICYTe, €CTe CaKTay KaOlJeTiH KYIIECHTYre *oHE IOHTe JereH
KBI3BIFYIIBUIBIFBIH apTTHIpYFa MYMKiHIIK Oepemi. COHBIMEH WHHOBANMSIIBIK TEXHOJOTHS IEeTeHIMi3 —
MeAarorTelH  OlmiMi, OiNiri, WHHTEINIEKTYalAbIK, KOCiOM ofic-Tocimuep IKYHECiH KONIaHYHaFrbl
IIBIFAPMAIIIBUIBIK KAOUIET KUBIHTHIFBI. MYHIaFbI KAXKETTUTIK, KA01JIET, MyYMKIHIIKTCH TYBIHJIAUThIH HOTHIKE
JaMy MEH YMTBUIBIC apKbUIBI JKy3ere acaabl. bimiM Oepyni AambITy YpAICiHIH SJeMIIK YpIHicke Kipyi,
JIAMBIFaH eIepiH CTAHAAPThIHA JCTCH YMTBUIBIC KOFaM JIaMYBIHAAFbl KAKETTUTIKTEPl TYBIHIATHIN OTHIP.

OKBITYIIBI YIIH Ca0aKTBIH JYPBIC HOTHXKECIHE KOJI XKETKI3y YIIiH jKaHA MHHOBAIMSUIBIK TEXHOJIOTUSHBI
MEHIepy/liH TOMEHJIET1IeH JKoJIIapbliHa KOHLIT 061y Kepek:

® KaHa WHHOBALMSJIBIK TEXHOJOTHUSHBI HACHXATTAUTBIH HYCKAyJap, oiCTeMenep, akKiapaTTapibl
JKMHAKTAI, KCHIHCH TaHbICY,

e JKocmap Kypy: OKy OarmapiaMachl, KYHTI30eNiK TakKbIPBINTHIK JKOCHAp IKacaraHAa >KaHa
WHHOBAIHMSJIBIK TEXHONOTUSHBI KOJIIAHYFa OOJIATHIH TAaKbIPBIITAP/IbI IPIKTEY;

e CcabaKTHIH 9NICTEMEIK HYCKAYJIBIFbl, KOHCIIEKTICI, KOJAAHBUIATBIH 9/IiC - TOCUIAEPi, MUAAKTHKAIBIK
KaMTaMachI3 €TiJIyl, 3JISKTPOHIBIK pecypcTap;

® KaHAa MHHOBAIMSJIBIK TEXHOJIOTHSHBI ca0aKTa KeiOip KaKeTTi 3JICMEHTTEPIH SHI13YACH OacTay Kepek.

Binim Gepy mpornecinieri KeH TapajiFaH HHHOBAIUSUTBIK TEXHOJIOTHsIIAp [2]:

® aKMapaTThIK-KOMMYHHKAIMUIBIK TexHogorusuap (AKT);

® KEKe TyJIFara OarbITTaFaH OKBITY;

e kobanay xoHe 3epTTey KbI3METI;

® OIbIH TEXHOJIOTHSUIAPHL.

AXMapaTThlK ~ KOMMYHUKAIMSJIBIK  TEXHOJIOTHUSIIAp: TOHJEP/I OKBITY/IbI aKnapaTTapMeH
HMHTerpalysyiay/Ibl, COHJAM-aK JKajmbl Oarajay MEH KOMMYHHKAIMSHBI KOMIIBIOTEpJICHIIpYAl Olimipei.
KommbroTepnti 0Ky mporeciHiH Ke3 KelreH Ke3eHiHIe KoymaHburyra Oonazpl. CTyIeHTTEp 3JIEKTPOHIBI
OKYJBIKTap, OKY KYpaJlIapbIHBIH KOMETIMEH HETi3Ti OarmapiaMalapMeH KYMBIC iCTeyre, MaTepHalibl OKyFa
yiipeneni. KommbroTep jxoHe NPOEKTOp KOMETIMEH OKBITYIIBI MaTepHaiibl OasHmaiapl. [IpesenTanusiiap,
ayJIuo JKoHE BHJICO (ailyigap TaKbIPIIThI )KaKChl TYCIHYT€ BIKMA eTei. KoMIbIoTep IiH, MHTEPHETTIH JKOHE
apHaiibl OarnmapiamManapibliH OOJybl KAIIBIKTBIKTAH OKBITY, OHJIAHH-IKCKypCHsUIap, KOH(EpeHIHsIap MeH
KEeHecTep anyra MYMKiHAIK Oepeni. OKy HOTHXKECIH KOPBITHIHABUIAY MAaKcaThblHIa OHJIAMH TecTiiey
XKyHenepiH maiinananyra 6onaapl. CayaTThl KOJJAHBUTYBI CTYACHTTEP/IH OKBITYIIBIMEH KoHE Oip-OipiMeH
KapbhIM-KaThIHACKHI TOCIJII MEH aKIapaTThIH CapKbUIMac Ke3iHe aifHananbl. Ilemaror e3 calThiH KYPY apKbUIBI
TaHbIMalN 0oael. OHBIH apKAChIHIA KhI3BIKTHI KiTalTapMEH, OKYJIBIKTAPMEH, MaKajallapMeH, OciHe kKoHe
ayJMo OKBITY KypajjapbiMeH Oeicyre, OKyLIbLIApIbIH CYypaKTapblHa KallIbIKTaH jkayar Oepyre OoJiaipl.
OHbl TONTHIK >KO0aHBI jKacay Ke3iHae KoyjaHyra OoJiafbl: KaThICylbuiap Oip-OipiMeH oHe xo0a
KETEKIIICIMEH JKaKChl TOXKipHOenepiMeH Oerice/Ti, HOTHKENep IIbIFapajIbl )KOHE MoceIeNep i IeIe/Ii.
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CoHpbIKTaH Ka3ipri TaHIa CTYISHTTEpPre ca0akThl KhI3BIKThIpA OTKI3reHiMi3 MaHb3abl. CabakThl
yiteimMaacTeipy Oapeichinna «Padlet» BUpTyanbIibl TaKTachlH KOJJaHyFa Ooyiaabl. Bynm BHpTyaljpl Takra
MHTEPHET apKbUIbI OKYIIBUIAPBIH CMapTHOH/IBI THIM/II KOJIIaHy HeTi3iHe xy3ere acansl [3].

Padlet - onnaitn-margopMacs! CTyIeHTTepre YIKeH AepOecTiK MeH TOYeNCi3/IiKTI KaMTaMachl3 €Ty YIIiH
KOJITAHBUTYbl MYMKIiH, MBICANbBI, Y >KYMBICHIH OHJIAaWH Tekcepy. OKBITYIIBI CTYACHTIICH xabapiamaiap,
cinremenep, porocyperrep xaHe OeliHenepMeH Oedicin, miKkipiep Kanasipa anaasl (1-cyper).

‘} .

Do your Style
best work
with Padlet

Cypem 1. Padlet - onnaiin-nramghopmacoi

OKy YpHiciH aBTOMATTaHABIPY YaKBITTBI THIMAI MalpanaHyra MyMKiHIIK Oepeni. CoHIBIKTaH OilmiM
Oepyneri 3amaHayd ITUGPIBIK TEXHOJOTUSIIAPABI KOJNJAHY JIOCTYPJIi ca0aKThl yKaHAAHIBIPHII, MOHTe JIETCH
CTyICHTTEPIIH KBI3BIFYIIBUIBIFBIH OSTHIN, HOTIDKECIHAE OKBITYy CamachlH apTTHIPABL. ATaiFaH JKaHa
eHTi3yJepiH imiHAe Ka3ipri ke3ne Tect Kypyra apHanran Kahoot, Socrative, oKy HoTHXKeciH Oaranay MeH
KOpBIThIHIbUIAYFa apHaiFaH Plickers, Quick key, QuizLet onnaiin miatdopManapsl KOJIIaHbLTYAA.

By xoceiMIIanap oKy MaTepuanaapblH TOJBIK KAMTBII, OUTIMII MEHIepTyre apHAIFaH TeCT CYpPaKTapbIH
KypyFa MYMKiHmIK Oepemi. CTymeHTTepMEH TBHIFBI3 KapblM - KaThIHAC OpHATYFa, XaHA MaTepHaIbI
TepeHAeTe TYCY YIIIH KeH KejemJe KoiaaHyra 6onansl. CTyAEHTTEp cypakTapbl TaJKbUIaIl, jKayanTapblH
cMapT(hoH, KOMIBIOTEp HEMece IUIaHIIeT (KaiuTa TenedoHaapsl) apKbUIbl xkayan Oepe anaasl. Kocbiminanap
apKBUIBI 9pOip CTYAEHTTIH CYpaKKa KaJiail skayar Oepil OThIpFaHbIH, XKeKe CTYACHTTIH HOTHKECiH, COHIal aK
OapJbIK TONTHIH YITepiMiH Oakputayra Oonazmpl. XKorapbelaarsl KOCHIMINATIAP/BLI KOJIJaHy CTYISHTTIH OWay
KaOlJIETIH JJAMBITHIN KaHa KoiiMal, cabakka JIeTeH bIHTACHl MEH TANIBIHBICHIH apTTHIPabI (2-Cyper).

—
L 7: "
r
-3 | 5 n - )
TR )

Cypem 2. Kahoot, Plickers xocvimwanapoiivly Koi0anvicobl

Kepi Gaiinanpic KanblnTacTRIpYIIBl Oaraniay yAEpiCiHIH MaHBI3Abl KOMIOHEHTI Oombin TaObmansl. Kepi
OaiilmaHpIC OpEKeTIH YHBIMIACTBIpyJa Ke3JeJeTiH OacThl MakcaT: OiNiM aJlyIIbIHBIH CaHalbl 1IIKi
peQIIEKCUICHIH Jaspiiay, CoJI apKbUIbI Ka3ipri Ke3Jleri MaHbI3/Ibl OOJIBIN CAaHANATHIH 63 OeTIMEH eHOCKTEeHY,
Oacekere KabineTTi 00y, aIFBIPIBIK CUSKTHI KAOIJIETTEPiH 1aMBITY.

Tuimni kepi OaiyiaHBIC YCBIHY CTpaTeTrUsIaphl:

e Kepi OalNaHBICTBI Jep Ke31HIAEe YChIHY KaXeT, OMTKeHI Oy OuTiM amymsiiapra €3 OKy OpeKeTTepiH
KETUIIIpyiHe MYMKIHJIK Oepei;

e Kkepi OaiiaHpIC OKy MakcaTapblHa CoMKec €H MaHbBI3Abl Mocenesepal KamTyFa J>KoHe Oiuim
ITyIIBLIAPBI OJIaH 91 JJAMBITY OaFbITTaphIH KAMTYHI THIC;

e Kepi OaimaHBICTBI aypi3ima (OUTIM anylIbUIapAblH JAePEKTep KENTipy TYPFHICHIHIAFBI jKayaObIlHA COJ
coTTe MiKip OLIHipy: IYpBIC/AYpHIC €Mec, OHBIH HOTIKENEpiH OUTiM amymisuiapMeH Tanjaay T.0.), ska3oara

209



BECTHUK Ka3HIMY um. Abas, cepus «Pusuko-mamemamuyeckue Hayku», Ne2(70), 2020 a.

(>kaz0arma >KaTTHIFyJIap OOWBIHINA) JKOHE KOpCEeTUTIMII (MBICAIAapasl KOJIaHy, TallChIpMalapabl OPBIHIAY
AJITOPUTMI JKoHE T.0.) TYp/e YChIHYFa O0IaIbl;

e Kepi OaiimaHbIC JKeke JkoHe Tomka Oepinmemi. Kepi OalimaHpic TOmNKa oJapAbIH JKiOepreH KaTenepi
OapibIFbIHA OpTAK OOJIFaH JKaFala *Kalbl TypAe Oepiiei.

Kepi GaiinaHbICTBIH Ma3MYHBI:

e Kepi OaiinmaHpIC OLTIM alyIIBIHBIH JKEKEe OachlHA €MeC, OHBIH OpBIHJaFaH TalChIpMachblHA HEMeEce
TarChIpMaHbl OPBIHAAY YAepiciHe KaThICTHI OOIYHI THIC;

® KPUTCPUIJIEP MEH JECKPUIITOPIIAP OPBIHJIAIFAH TalCchipMaliap OOMBIHIIA Kepi OalIaHbIC YCBIHY YIIIH
nanmanaHbpUIagb];

e Kkepi OaiiaHpic Oara Oepy eMec, CHIIaTTaMalIbIK MarblHa/Ia OOIYBI KEpPEK;

e Kepi OaimaHBIC TANCHIPMAHBIH AYPBIC OPBIHIAIFAH O6Jiri OOMBIHINA KAaFBIMIBI TYCIHAIpMeEIepaeH
Oacranelll, cofaH KeWiH Karenep OOMWBIHINA TyciHAipMenep Oepin,  OKyZAbl >KakcapTy OoWbIHIIA
YCBIHBIMIIAPMEH KaJIFacajbl;

e Kepi OalilaHbICTa TYCIHIKTI, ChITIAMBI )KOHE aKbUI-0M KbI3METIH bIHTAJIAH BIPATHIH TUITIK CTHIIb KOJIIAHY KEPEK.

Oxy yzepicinae O17iM amymIsuIapIsl ©3iHe YCHIHBIIFAH Kepi 0aiaHbICTHI Maijanana Oinyre yipeTy aca
MaHb3Abl. OJI YIIH opTYpIi TarnchklpMaiap MEH Kepi OalIaHBICIICH JKYMBIC iCTey KO3ZCITeH cadaKTap.Ibl,
COH/Iali-aK HOTIDKECIHJIE KaKChl OPBIHIANFaH JKYMBIC (HOTIDKE) ally YIIiH JKYHeNi Typae KaJblITacThIPYIIbI
Oaranay apKpUTBI Kepi OaiinaHbeic Oepy KapacTHIPBUIFAaH Y3aK Mep3iMi TanceipManapasl ((kobamap MeH Oacka
Ja IIbIFApMalIbUIBIK KYMbICTAap) kocmapiayra Oonanpl [4]. CoHbIMEH Karap Kepi OaiaHBICTHI
yiibiMIacTeipy yumriH Mentimeter kosimanyra Ooianbl.  Mentimeter.com — HakThl yakbIT —PEKHMIHIC
cayarHaMalap KypyFa skoHe Jaybic Oepyre apHaiFaH aKpIChI3, KaparailbiM, CTHIIB]II OHJIAHH-KBI3MET (3-Cyper).

Cypem 3. Mentimeter ounaiin Kpizmemi

Mentimeter ayuTOpHsiiaH KbLIJaM Kepi OalylaHbICTBI KaMTamachi3 ereii. HakThl yakbpIT peKHMIiHIE
ayJMTOpUSIIa KOJJAHy THIMIi, OUTKEHI Ol MOOWJIBJI KYPBUIFbUIAPJA 1a, DJIEKTPOHIBIK OpTaga Ja Ko
xeTiMai. KopbiTa Kene, MHHOBAIMSIIBIK TEXHOJNOTHUSIIAP HETI3iHAe KYPBUIFAH OKY TPOIeCi TYJEKTIH jKaHa
OLTIMITI, KOCIOM YTKBIPJIBIKTBI JKOHE €HOEK HapbIFbIHJA OoceKere KaOUISTTUIIKTI allyFa JadbIHIBIFBIH
KaMTaMachl3 eTel.

Haiidanvinzan a0ebuemmep mizimi.
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ITPOTPAMMAJIAY bl OKBITYFA APHAJIFAH KOCbIMIIA K¥PY

Anoamna

3aMaHayy CTYICHTTEp/IH KOIUIIri OKy YpJiciHe MOOMIbII TEXHOJOTHSIIAp/bl KONJaHyFa AaiblH KaHE MOOHIIbII
KYPBUIFBUIAp MEH TEXHOJOTUSUIAPIBIH QJIeyeTiH OapbIHIIA THIMII Maijanany YUIiH jkaHa MYMKIHIIKTEpAi KapacThIpy
KQXKCTTUIrH TyciHemi. Bynm MIHACTTI miemryae  KOFaphl OKY OpPBIHIAPBIHBIH OKY YPIICiHE MOOWIBIIK OKBITY
CTpaTerusiChIH, HBICAHAAPhI MEH 9IICTEpiH eHri3y i Tanan ereai. Kasipri yakpITTa MOOMIBI KOCHIMILIANIAPABI 33ipIiey —
aKMapaTThIK TEXHOJOTHSJIAD CallaChIHIAFbl €H TaHBIMAJ MIHACTTEpAiH Oipi Oombin TaObutaabl. EHAI KOChIMIIAIAp
OipHelle Ke3JepCH albIHFaH aKIapaTKa Talljay jKacai anajbl XKoHe KOJJaHyIIbIFa MICHIiM KaOblIIayFra, IpoiecTepai
Oakputayra jkoHe 0Oacka Ja MaHBI3IBI MIHACTTEp.i Imemryre kemekrecemi. bynm e3 keseriHme OwsHec-TpomecTepii
OHTalIaHABIpYFa, KAOBUINAHATHIH MICITIMISPIiH OHIMIUTII MEH THIMIUTITIH apTTHIPYFa BIKIAJ €Tei.

Makanaga mporpaMmalnayfa yHpeTyin MOOHWIIBAI KOCBIMINAHBI K00ajay >XoHe Kypy Mpoleci, MpOrpaMMAabIK
a0 IBIKTApPbl, KOCHIMIIAHBIH Ma3MYHbI, (YHKIIMOHAIJBIK MYMKIHAIKTEpPl CHIIATTAIIFaH.

Tyiiin ce3aep: mnporpammanay, MYJIBTUMEAMSUIBIK OKY Kypaljiapbl, BHACOJdpicTep, OKy moptaibl, Web-
KOCBIMIIIA, SJIEKTPOH/IBI OKBITY XKYHeci, KONIaHyuibl nHTepdeiici, MOOUIIBI KOCBIMIIA, ONEPALHSIIBIK KYiie

Annomayus
M. Epexewesa®, A. bedep*
LAxmiobuncruii pecuonanvuwiii 20cyoapcmeennuiii ynusepcumem um. K. XKybanosa, 2.Akmobe, Kazaxcman
PA3PABOTKA MPUJIOKEHUI JJIS1 OBYUEHUS ITPOTPAMMMUPOBAHUIO

BoNBIIMHCTBO COBPEMEHHBIX CTYAEHTOB T'OTOBBI MCIIOJIB30BaTh MOOWIBHBIE TEXHOJOTHMH B y4eOHOM IIpolecce H
OCO3HAIOT HEOOXOJMMOCTh PACCMOTPEHHS HOBBIX BO3MOXHOCTEH ISl HAWIYYIIETO HCIIOJIB30BAaHHUA MOTCHIHAIA
MOOMJIBHBIX YCTPOWCTB M TEXHOJIOTMH. PemeHne 3Toi 3amaum TpeOyeT BHEAPCHHS MOOMIBHBIX 00pa30BaTENBHBIX
cTpareruii, GopM M METOJOB B y4eOHBINH ITpouecc By30B. B Hacrosmee Bpems pa3paboTka MOOMIBHBIX MPWIOKCHUH
SIBIISIETCSI OTHOW M3 CaMBIX TOMYJISIPHBIX 3a7a4d B 00s1acTH HH()OPMAMOHHBIX TeXHOJIOTHH. Teneps MPHUI0KEeHHS MOTYT
MIPOaHATIM3UPOBATh MHPOPMALNIO, TMOITYYEHHYI0O U3 HECKOJIBKHUX HMCTOYHMKOB, M NOMOYb IOJIb30BATEII0 NMPUHUMATh
pemeHus, KOHTPOJIUPOBATh IPOIECCHl M pellaTh APYTHe BaKHBIE 3afadyd. OTO, B CBOIO OYepenab, CIHOCOOCTBYET
ONTHUMHU3AIMK OM3HEC-TIPOLIECCOB, MOBBIIICHUIO POU3BOAUTENHLHOCTH U 3()(HEKTUBHOCTH MPUHUMAEMbIX pelleHui. B
CTaThe OMHUCAH IMPOILECC NMPOSKTUPOBAHUS U CO3/aHHs MOOMIBHOTO MPHIIOKEHHS AJIsi 00y4YEeHUs] MPOrpaMMHPOBAHUIO,
IIporpaMMHOe 0OecrieyeHrne, KOHTEHT U (PyHKIIHaHOJIBHBIE BO3SMOXXHOCTH NPHIIOKEHHUS.

KiroueBble cjioBa: IporpaMMHUpPOBAHUE, MYJIbTUMEIUITHbIE YIeOHUKH, BUACOIEKINHU, oOydatomuii nmoprai, Web-
NIPWIOKEHNE, CHCTEMa OJJIEKTPOHHOTO OOYdYeHHMs, IIOJb30BATENbCKUM HMHTEpdeic, MOOWIbHOE IPUIIOKEHHE,
oTIepaIoHHas CHCTEMA

Abstract
DEVELOPMENT OF APPLICATIONS FOR LEARNING PROGRAMMING
Yerekesheva MY, Beder A.!
K. Zhubanov Aktobe regional state University, Aktobe, Kazakhstan

Most modern students are ready to use mobile technology in the learning process, and understand the need to
consider new opportunities for the best use of the potential of mobile devices and technologies. The solution of this task
requires the introduction of mobile learning strategies, forms and methods in the educational process of universities.
Currently, the development of mobile applications is one of the most popular tasks in the field of information
technology. Applications can now analyze information from multiple sources and help the user make decisions, control
processes, and solve other important tasks. This, in turn, helps to optimize business processes, increase productivity and
efficiency of decisions. The article describes the process of designing and building a mobile application for teaching
programming, software, content, and functionality.

Keywords: programming, multimedia textbooks, video lectures, training portal, web application, e-learning system,
user interface, mobile application, operating system

AKMapatrThIK pecypecTap, Kyhenep >KoHe TEXHOJOTHsUIap — aJlaMHbIH Ka3ipri eMip CypyiHiH axbIpamac,

KapKBIHIBI JaMbI Keje xkaTkaH siemeHntrepi. H.M. Kymsmosa, M.A. Kapmrok xone C.A. J{po310BTHIH
eHOeKTepiHgae MOOWIBII KOCHIMIIATIAPABl KYpyJa camajibl CEpIUIC YJIKEH CEHCOPJBIK 3KpaHiapbl Oap
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MOOWIBIII KYPBUIFBIIAPABIH OHOIpIiCIHEH OacTay aJFaHABIFBIH, OV JKaHa JeHTemeri MOOWMIIBII
KOCBIMITIAJIApABI JKacayFa MYMKIHIIK OepeTiHiH KepceTkeH. KemrereH mporpaMManaymbuiap KociOu
KBI3METTIH jkaHa OaFrbITTapbIH UTEPill, HAPBIKTHIK ypAicTepre Oeitimaene 6actanst [1]. H.B. [lanTuneiikun o3
enOerinze MOOWIIBA1I KOCBIMIIAHBI — Oenrisi Oip ic-opekeTTepAi OphIHAAayFa MYMKIHAIK OepeTiH KaHgai na
0ip ¢dynkmonansl G6ap, 6enrinmi Oip mmardopmama opHaTtbuFaH TenedOH VINIH apHaibl Oarmapiama en
AHBIKTAIl, OHBIH KOJIJIAaHBLTY asiChIHA COMKEC TYpJIEPiH aKbIpaTKaH [2].

OKBITYBIH Ka3ipri oficTeMeNepiH camajibl XKaHFBIPTY JKOHE KaHApTy OKYIIbUIApAbl OKBITYIBIH Kasipri
3aMaHFBl OlLTiM Oepy mpomeciHe KaxkeT. MOOWIbAI TPOTpaMMalIbIK KaOMBIKTH Talmamany —
OKBITYIIBUTAPJBIH FaHA €MEC, CTYACHTTepPAiH A€ YKIEMEeCiH apTTHIPYABIH THIMII XOHE KOJDKETIMIl
Tocinaepinid O6ipi. MoOWIBAI OKBITY — JOCTYPJi OKBITYABI alMacThIpMaipl, Oipak oy KOFapbl MEKTENTET1
OKBITY MPOLECiHE KOCBIMINIA PETiHJE )KOHE apajac OKbITY KOMIIOHEHTI peTiH/Ae MaiaaiaHblIybl MYMKIH eI
aiityra Oomazpl. MoOOWIBAI OKBITYABI O€JNCEHAl KONAaHy KOMIBIOTEpPJIEepAl MOPTATHUBTI TalKEeTTepre
ayBICTBIPY/BI MaKcaT eTHen i, Kaiita OiniM Oepy yAepiciH KbI3BIKTHI 9pi ©3€KTi 9ficTepMeH KeHeWTei KoHe
TOJIBIKTBIPAIBL.

MoOuipai KypbUIFBIIIApFa apHANIFaH, apHAWbl OeiiMuenreH OKy MaTepuaigapbl OoWbIHINIA, Oy Sfic —
apHalbBl TYpAE KaJbIITaCTBIPBUIFAH 3JIEKTPOHABIK OKYJIBIKTAP/Bl JKOHE OKBITY (aiimapblH MaiiiaiaHy bl
Ourmipeni, oKy Marepuaingapbl MOOWIBII IUIaThopMaapFa apHaJbIl apHaiibl jkoOamaHanmbl. MoOWIBII
KYPBUIFBIIAPABI  OKBITY KYpallbl pEeTiHAEe KONITAHYABIH OCBHl TOCUI — OKYIIBUIAPABIH MOOWIBIIIK
KYPBUIFBUIAPBIH/IA OKY TAaIlChIpMAaJapblH Kapay >KOHE OpBIHIAY YINiH OeHiMIenreH >KoHE KaJbITaCKaH
MaMaHJaHBIPBUIFAH OKBITY MaTepUaNJapblH KoiaaHy Oonbin Tabbuiaabl. B.A.KykieB MOOUIBII OKBITYABI
«ApHaiipl OarmapiamaiblKk KaMTaMachl3 €Ty NaiJalaHbUIATBIH JKOHE TMOHAPAIBIK JKOHE MOIYJBIIK
TOCIIIepre HETI3[eNTeH HAaKThl YaKbIT TIeH OpBIHFA OailflaHBICHI JKOK MOOWIIBII KYPBUIFBIIAp MEH
KYpPBUIFbUTApIBbIH KOMETIMEH DIIEKTPOHBIK OKBITY» JICT KapacThIpaasl [3].

Crynenrrepre MOOWIBII KYPBUIFbIFa apHalbl MporpaMManap OpHATyFa >KoHe Oakpliay YIIiH KaXKeTTi
TaKpIPBINTap OOWBIHINIA OKY MaTepHAIIAPhIH )KYKTEyTre MYMKIHAIK Oepiielli, MbICAIbl — TECTUIEP, COHMIal-aK
0aKpIIay KE3€HIEPiHEeH COTTI OTy VIIIH KaKeTTi OapiblK KOCHIMINIA OKYy MaTepuaingapbl na Oomamgsl. OKy
MaTepUaiapblH  J3ipJeydiH 3aMaHayd Kypajjiapbl OChIHIAH OarmapiaMaliblK KEIICHACP MEH OKY
MaTepuaIapblH jx00agayFa MyMKIHIIK Oepelii, all OKy MaTepHallJapbIHIa OPTYPIIi ChI30aap/ibl, KeCTeep i,
(bopMynamapIsl )koHEe MyJIBTHMEINA MaTepUaIapblH OPHAIACTHIPY MYMKIH/ITT K€3 KeJITeH OKBUIATHIH [TOHTe
KOJIJaHBUIATHIH XKoHE oMOe0an oKy MaTepHallapblH )KacayFa MYMKIHIIK Oepei.

MoOuJbii KYpbUIFbIIApFa apHaJIFaH jx00aaap/ bl TEXHUKAJIBIK 1CKE achIPYAbIH €Ki OarbIThl 0ap: MOOHIIBII
Web-calT xoHe MOOMIIBII KOCHIMIIIA.

1. Mobumbai web-caliT nen MOOWIIBII KYPBUIFBIIA KOpPY KoHE KYMBIC icTey yiniH Oertimmenren WEB
caiitr caHananael. Caiit JavaScript, HTMLS, xone API Opaysepnepni maiiianaHa OTBIPBIN, HMHTEPAKTHBTI
KOMITOHEHTTEp/Ii KaMTybl MYMKiH. by skariaiina MyHiai caiiT web-KochIMIIa JIeTt aTaia ibl.

2. Mobuipai KocsIMIIaNap — MOOMIIBAI KYPbUIFbUIApFa OpPHATBUIATHIH HaKThl MOOWIBAI matdopma (108,
Android, Windows Phone) 6oiibiHina apHaiisl 93ipJeHreH Oarapiama.

En angpiven, "MOOWIBbAI KOCHIMINA" YFBIMBIH aHBIKTay KakeT. "MoOwibai KOochIMINA" — OyJI HaKThI
moOmipai miatgopma (i0S, Android, Windows Phone) ymiin apnaiibl a3ipyieHreH Kocbimima. Kerrteren
MOOWJIBII KOChIMINIATAP ajlibIH-aia OpHaThuIFaH O0onanasl HeMece App Store, Google Play Market, Windows
Phone Store, SInnekc.Store CHSAKTBI KOCHIMIIATIApAbIH OHJIAHH JTYKSHIEpiHEH TETiH HEMece aKblIbl KYKTEIyi
MYMKiH. MoOWIB/Ii KOoChIMIIaap MOOWIBII KYPBUIFBUIAPIEI MaiIalaHyIIbUIAPIbIH OMIipiH XKEeHIUIIeTyTe,
COHJIai-aK OHbI OHTAWIAaH/BIpyFa OaFbITTAFaH .

MoOuJIbJIi KOCBIMIIIA BeO-CalTThIH YsJIbl HYCKACKIMEH CAJIBICTBIpFaH 1a OipKaTap apThIKIIBUIBIKTApFa He:
BIHFAMJIBI J)KOHE TYCIHIKTI HHTEP]EIic;

OHJIAITH Oaraapiamanapsl;

naiananynbeIMeH TYpaKThl OaiIaHbIC;

T'COJIOKAIIHS,

KOJIJAHYIIBI TPl JEPEKTEP/Il JIdJ KHHAKTAY.

Binim Gepymri MoOMIBIl KOCBIMINIA KOJIAHYIIBUIAPFA:

JUIaKTHKAJIBIK MaTepHas bl OapbIHINIA BIHFAMIIBI )KOHE KOPHEKI eTin Oepy;
OKYFa JIETCH KbI3bIFYIIBUIBIK JKOHE OLIiMIET] OJIKBUTBIKTAp/IbI )KOKOFa,;
OKY MaTepHaJIbIHA IIOJTY JKacay JKoHE Tallay xKacay;

Kayanrtap/pl TAHJay apKbLIbl TECTUICYICH OTY;

Ke3 KeJIreH bIHFaiiIbl yakbITTa O01J1iM OepyMeH aifHaIIbICY;

OUTIKTUIIT IEHTeiiH apTThIPY;
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e OKBITYIIBUIApAAH JKees Kepi Oaiinansic any;

® OKBITY MaTepualAapbiHa KOJI )KETKi3y KoHe T.0. MyMKiHIiK Oeperi.

Kagipri 3amanrs1 TexHOMOTHsIIap Oi3/1iH eMipiMisre TepeH eHyze JKoHe Kazip cMapThOHCHI3 HeMece Oacka
na KeN(pYHKIHOHAIABI TaKeTci3 amaMipl Taby KWbIHFA coraapl. OIapIblH JKYMBIC ICTEyl ONepaIisuIbIK
KyHeci3 MYMKiH eMmec XoHe Kasipri yakpiTra Android omepaumsuiblk skyieci (OXK) eH TaHbIMan OObIT
TaObUIaAbl. AKMAapaTTHIK TEXHOJIOTHSUIAD HAPBIFBIH TajjayFa MaMaHJaHFaH amepukainslk Gartner
KOMIAHMSICHIHBIH Aepektepi Ooipramma Android yneci 2017 xbpuiasiH 4 TokcansiHAa 85,9% Kypaasl. Oiem
OOHWBIHIIIA OCBHI OMEPAIVSUTBIK JKYHEeHiH OacKapyslHmarel 1,32 Mipa. KypbUIFel caTeuiabl [4]. Android
CaJIBICTBIPMAJIBI TYPJIC JKaHA ONEPAIMSIIBIK KYie OOJBIN Ta0bLIa Ibl, O1paK KBICKA YaKbIT IIIHAE 0J1 MOOMIIBII
KYPBUIFBIIAP HAPBIFBIHAA 6Te TaHBIMaII 00yiael. Android TuratopMackIHBIH HETI3T1 apTHIKIIBUTEIKTAPBIHBIH
0ipi — OHBIH ambIKTHIFEL. Android omepampsUTBIK JKyHeci amiblK OacTamkpl KOA HETI3iHIe KYPBUIFaH JKoHE
epkiH TapanraH. byn o3ipieymrinepre O6acTankbl KOJKA KOJI JKETKi3yre jKoHE KoJAaHOalapablH KacueTTepi
MeH (QYHKIVSUIApBIHBIH Kajai JKy3ere achlpbUIFaHBIH TYCiHyre MyMKiHIOiK Oepeni. Ke3 kenren
MaiaamaHyIIsl OCHl OTIEPAIFSUTBIK JKYHEH] JKeTinaipyre KaTeica anaasl.lIporpamMmmansik xabapIKTap inrHeH
Android mratopMacer TaHIAIEL.

Al mporpaMManaysl YUpeTyre apHaiFaH MOOHIIb/II KOCHIMIIIAHBIH MaKCaTThl ayANTOPHUSCHIH aHBIKTAY
yiriH, ockl «lIporpammanay» moHIH KiM OKUABI?»,-lIETeH CYPaKTHIH KayaOblH aHBIKTa/IbIK, OJIap:

e  MekKren KachbIHIAFbl OKYIIBLIAD;

e JKOO-pa GiiM anbli )KYpreH CTyACHTTED;

o «MudopmaTuka» MoHIHIH MyFalTiMaepi;

e O3 OeriMeH mporpaMMaiayabl Yi#peHnrici keneTiH kKommanymbiiap (IT camacelHZa KbI3MET
yKacaymIpuIap, MyMKIHZITT IEKTey agamaap, T.0.)

Caiipln KeNreH/Ie, KOCHIMILIAHbI NMaiiananyaa KOJMAaHyIIbUIapFa KaThICThI MEKTEYIEp KOK. AKIapaTThIH
oif-epiciH KeHelTeTiH OiTiM Oepyre epKiH KOJI )KETKi3y — cajayaTThl KOFAMHBIH HETi3T1 MIapTTapbIHBIH Oipi.

Kocevmanapaeig 6apieik Tajgantapsl GpyHKIusIapra O6emiaesni - GyHKINOHATBABI XKoHe (yHKIIHOHAI BT
emec. DYHKIMOHANIBIK TaJlalTap KOJJAAHYIIbLUIAD 63 MIHISTTePiH OpPBhIHIAH alybl YIIIH 93ipiieymIiiep
JKacaybl THIC XYHCHIH (DYHKIIMOHAIIBIFBIH aHBIKTANAbl. DYyHKIIMOHAIIBI €MeC TajanTap XYHEeMEeH >KYMBIC
icTey Ke3iH/Ie MaiJaiaHyIIbl YIIiH MaHbI3/[bl KOCHIMIIIAHBIH CHTIATTAMACKHIH O1Iipei.

«B2A Learning» MOOWIBJII KOCBIMINACHIHBIH (DYHKIIMOHAIABIK MYMKIHIIKTEpIH MbIHA peTIeH
cunarrayra 0oJajbl:

1) KommaHyiisl Tipkenei;

2) OKUTBHIH IIOH[ TaHIaiIb;

3) TawnmanraH moHre colikec OeiiHe cabakTap bl Kapaiibl;

4) Kaxer OosFaH araaiiaa OeiiHe cabakThIH MOTIH/IIK HYCKAChIH Kapa/ibl ;

5) Colikec TakpIpbI OOMBIHIIA TPAKTUKAIBIK TAIIChIPMAaIap bl OPbIHIAMIbL;

6) Omuaitn Compiler kemeriMeH KypraH rmporpaMMaiapbiH OpbIHIayFa Kidepei, TeKcepei;

Op TakbIpblll COHBIHZIA, OCEKITYy MaKcaThlHIA CypakTapra jkayam Oepeni. MoOWibIi KOCBIMIIaHBIH
rpadukanblK WHTepGEHCIHIH AU3aifHBIH Xo0alay Ke3eHiHAe 0acThl MaKcaT aHBIKTAIIBI - MaiIalaHyIIbFa
YKaKChI OaiiyiaHbIC XKacay TOCUTIH KaMTaMachl3 eTy.

Ocpl aTanraH Tananrapra colikec xacanran «B2A Learning» MoOMIIBAI KOCBIMIIACKIHBIH HHTEpdeiici 1-
CypeTTe KepCceTiireH.

Koceivmanapner a3ipieyaen Oacramac OypbIH, OHBIH KaHJAl Typi MEH KeJeMiH caKTay KepeK eKeHiH
aHbIKTay KakeT. Android orepanusuibiK XyHeciHIe IepeKTep Il CaKTay IbIH OipHEIIe oIkl 0ap:

1. Shared Preferences.

2. SQLite mepexTep KOpHI.

3. Imki HeMece ChIPTKBI JKaAThI MaljaiaHy apKbLIbl KapamaibiM (animap.

ATanFaH TOCUIIEP/iH OpPKANCHICHIHBIH ©3 apTHIKIIBUIBIKTAPhl MEH KeMUIIiKTepi 0ap, Oyi onapiabiH
apHairybIMeH OaiinansicTl. KapacTeipeutran Tocinaepain Oipi - Shared Preferences (JKanmer mapamertpiiep).
Byn onic xapamnaiibiM nepekrepi cakray Oombin Tadbutaael. Shared-prefs "xexe" Oarqapiama KalTachIHIaFbI
XML ¢aitneiagars! "kint-moH" Typinge. Shared Preferences boolean, string, float, long, int Heri3ri Typiepin
KOJIJalapl JKOHE oJIeTIKI MOHIEpP[i, TEeHIUENETiH TeHUIeYJNepdi, KIacThlH aiHbIMajbl 3K3eMIUISIPHIH,
naiiiananymesl MHTepEHCiHiH aFbIMIarbl KYHiH SKbUIIaM cakray YIOiH KojjaHbutagsl. KeOinece
naiananymnbel ceccusuIapbl apachlHia IEPEeKTePAiH TYPAKThUIBIFBIH KAMTaMacChI3 €Ty YIIiH MaiaiaHbuiajbl
JKOHE KeITereH Oip THIITI KYpbUIBIMIAIFaH JIPEKTePl CaKTay YIIIiH jKapaMChl3.
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BarFpapnaymanayabl yypeH

Cypem 1. «B2A Learning» mobunvoi Kocoimuiaceinvly unmepgerici

Exinmii ofic ynkeH Kesemi JepeKTepAi OKY JKOHE jKa3y VIIiH OachblHaH asfblHA ACHiH PyKcaT eTiIMErcH.
By anic nepektep, Meaua xKoHe yKelli apKbLIbl OepieTin 0acka Ja (ainmap yIniH KOJTaibl.

YriHmi 91ic mapTTh TYpAe eKire 0emyre ®oHE oJapAbl TYPHIC KapacTeIpyFa O0onanel. Dadnnapasr imki
KaJplla cakray MmaijanaHymisl a, 06acka qa KoijgaHOamap Ja eHAeNeTiH KOChIMIIATapAblH daiingapeiaa
Neitin 0oMaybl THIC OOJIFaH Ke3J1¢ )KYMBIC iCTey YIIiH KOJaibl. ki »aabl opKaiian Koi sxeTimai. Android
KOJIIaHOACHIH YKOWFaH/Ia, 1K1 KaJATaH OHBIH OapJIbIK (halIapbIH KOSIbL.

MoOwib/1i KOCBIMIIIA €Ki HEeT13Ti OOIIKTeH Typajbl: AePeKTep KOPHI )KoHE MPOrpaMMaiblK KOMIIOHEHTTED.

Hepexrep kopel yimr kecreaen typanbl: Collections, Words sxone Users. Collections kectecine
naiaanaHyIbl KOJUICKIUUIAPBIHBIH Ti3iMi JKOHE OJI Typalibl aKmapat cakranaiasl. Word kecrecinae cesiep
Ti3iMi cakTanmaapl, anm Meanings KecTeCiHIe OCHl CO3Iep/iH MOHAEPiHIH Ti3iMi cakraianmbl. 1-KockIMIIaaa
KecTelep JAepeKTEPiHiH TONBIK CUIIATTaMachl OepisireH.

Mobunvoi Kocvlmuwansiyy Komnonenmmepi

Koceimmra apxutektypackl Model-View-Presenter jxo0anay maTtepHiH Koimanaasl. OChl MaTTEPHHIH
HETI3ri MIeSChl KOCHIMIIAHBIH JEPEeKTep MOJENIH, MalaidaHylibl HHTepQElCiH KoHe mNaiJaaaHylIbIMeH
e3apa 9PEKETTECYi KOMIIOHEHTTEePAiH OipeyiHiH MOIUGUKAIIMACH KaJFaHAapblHa €H a3 oCep CTeTIHACH Y
JKEKe KOMIIOHEHTKe 061y YIIiH KinTTeaeai. bys nartepH kiactap/bpiH 3 HEri3ri TypiHiH 00ybIH O0JIKaM b

1) Model — 6armapnama aepeKkTepiH cakTayra jkayarn OepeTiH Kiacctap, COHIai-aK OChl JEpEeKTepMEH
KYMBIC icTey o1icTepi;

2) View — kochIMIIaHblH HHTepdeiici ymriH xayan Oeperin kiaccrap. Omap Presenter KaOGaThIHBIH
KJIAaCTapbIMEH OepiNieTiH JepeKTepni eHIew i, connai-ak Presenter KaOaThIHBIH KIIacklHA OacKapyzasl Oepe
OTBIPBIT, KOJIIAHYIITBIHBIH iC-OpeKeTiHe JKayar KaiTapassl (MbICAIIbl, TYHMEHi 0acy);

3) Presenter — Model mMen View apachiHgarsl OaiaHBICTHI KaMTaMmachl3 eTeTiH kimaccrap. Model
e3repicTepiHe kayar Oepei, COHAai-ak View KaOaThIHBIH KJIACTapbIH O€pPTreH KOJNAAHYIIBIHBIH iC-OpEeKeTiH
OHJCHI.

[IporpaMManbIK KaOIbIKTBI TECTUICY Oenriim Oip Typae TaHAajJFaH TECTTEPAIH COHFbI JKUBIHTBIFBIH/IA
JKy3ere achIpblUIaThiH OargapjaMaHblH HAKThl JKOHE KYTLICTIH MIHE3-KYJIKbI apachbHAarbl COWKECTIKTI
tekcepy [5]. KocbIMIaHb! TeCTisiey YIIiH Keneci 9aicTep KONJaHbUIAbL:

® TaKBIPBIN MOJYJbBIIK TECTIIEY;

e apromarTaHisipsuiran Ul-tectiney;

e (YHKUMOHAIIBIK TECTLIEY.

Monynbaik Tectiney — Oy OaFmapiaMaHbIH JKEKEJEreH KOMIIOHCHTTEPIHIH JIYPBICTBIFBIH TEKCEpyre
MYMKIHJIIK O€peTiH TecTijiey Typi
Asromattanapipeuirad Ul TecTimey — KyHEHIH JKYMBICBIH HAKThl KOJJAHYIIBUIAP/IBIH IKYMBICHIH

OMYJHUANMSIIAY KOMETIMEH TEeXHHUKAIBIK TalChlpMaFa COMKECTITiH TEKCepy MakcaThlHAA JKYPri3iieTiH
Tectiiey Typi [6]. TecTineymiH ochl TYpiH jKy3ere acelpy yimniH Espresso xone JUnit kiTamxaHaiapbl
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naianansuIIel, onap HakTel Android KypeUIFBIIApBIH/A J1a, SIMYISTOpIapAa Aa TECTTEP OTKIZyre MYMKIH/IIK
oepemi [7].

OyHKIMOHATABIK TecTiney — Oyl QyHKIMOHAIBIK TaJanTapablH iCKe achIPbUTYbIH TEKCEepy MakKcaTbIHIa
OarmapinaMaiblk KaMTamachl3 €Tyli TeCTiiey, sSFHH OarjapiiaMaliblK KamMTaMachi3 eTyIiH Oenrim Oip
Kargainapia KONJaHyIIbUIapFa KaXeTTi MiHaerTepAi menry kabimeri [8]. DyHKIMOHANABIK TalamTap
OarmapiaMaiblK KaMTaMachl3 €Tyl He ICTeN XaTKaHbIH, OJ1 KaHJal MIHASTTepAl MICHIETIHIH aHBIKTaHIbI.
Kypbuiran KockIMIIIa COWKeC TECTUICYACH OTTi.

XKorapeima cumaTTanraH anropuTM HeriziHge «B2A Learning» MoOWiIbi KOCBIMIIIACH! 931pieH i, OHIA
mporpamMmainay OoHBIHIIA cabakTap S3ipieH[i, MyJIbTHMEIUANBIK OKY MaTepHaInapsl, KOJIaHyIIbl OlTiMiH
TEKCepyre apHaJFaH TeCT YCHIHBULABI. MOOMIIBAI KOCHIMIA OKY MaTepHalJapblH caKTayFa )KoHE TapaTyFa,
OKYLIBLTapABIH OiNiMiH Oakbuiay Typajibl MONIMETTEpIi TipKeyre, MOHHUTOPWHI TeH OaKbUIayIblH HEri3ri
(YHKIUSIIApBIH ICKE achlpyFa MYMKIHIIK Oepex O3IpIIeHTeH MOOWIBIIK KOCHIMIIAHBI 3KCIIEPUMEHTTIK
anpobanusiay — OKY TMPOLECIH YTKbIp KOJAaydbl aKNapaTThIK-TEXHOJOTHSJIBIK KaMTaMachl3 eTyAl
naiinanany, OiniM Oepy MekemesepiHIeri CTYACHTTEpIiH YIrepiM KOpCETKIIITEpiHiH >KaKcapyblHa OKeml
COKTBIPATHIHBIH JQJIEN/e/A1, OUTKeH] O11iM Oepy mpoIieci Typallbl IepeKTep i caKTayFa, OKy MaTeprallapbiH
caKTayra >KOHE TaparyFfa, OKYIIBUIApABIH OUTIMIH OakplIay Typaibl MONIMETTEPIl TipKeyre, COHAal-ak
OKBITYJIBIH KEMIIIUTIKTCPIH aHBIKTAy XOHE OUTiM JeHTeHiHIe QJICI3 )Kepiepal Taujay CUSKThl MOHUTOPHHT
reH OaKpUTayIbIH HEeTi3ri (QYHKIUSUTaphIH iCKe achIpyFa MYMKIH/IK Oepe/ti.
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E.X Kabaes
Kazaxckuii hayuonanvhwlil nedazocuneckuti yRugsepcumem umenu Abas, e. Anmamel, Kazaxcman

HUCITIOJIb30BAHUE NETEMUL A4 MOAEJIUPOBAHUA U CUMYJIALIUU
KOMIIbIOTEPHBIX CETEH

AnHomayus

Ha ceromnsmHee BpeMs CyHIECTBYIOT pa3lWYHbBIE MHPOTPaMMHBIC CpPEAbl, MOJEIHPYIOIIUE CTPYKTYPY H
(GYHKIHOHUPOBaHWE KOMITBIOTEpPHBIX ceTelt Takme kak Cisco Packet Tracer, UNetLab, NET-Simulator, NetEmul,
GNS3, u gp., OTIIMYAIOMKXCS APYT OT APyra COBMECTHMOCTBIO C 000pyJOBaHHEM KOMIIBIOTEpa, OBICTPONEHCTBHEM,
unTepdeiicom. Vcmonp3oBaHNe TaKMX NPOTPAMMHBIX CPEA TIO3BOJSIET CO3/1aBaTh CETH PA3IWYHONW TOIOJOTHH M
CTPYKTYpPBI 3a CYEeT SMYJAILUM CETEeBBIX KOMIIOHEHTOB U BHU3YyaJIU3UPOBaTh Ha 3KpaHE KOMIIBIOTEpA: IPOLECCHI
HACTPOWKM KOMIIOHEHTOB M MX B3aMMOJCWCTBHS; MPOLECCHl pabOThl Pa3IMYHBIX CETEBBIX MPOTOKOJOB; HACTPOUKY
MOJIKJIIOYEHHS JIOKaJIbHOM ceTH | TiobanbHol cetr MHTepHeTy; a Takke (YHKIIMOHUPOBAHUS KOMIIBIOTEPHOH CETH B
LEJIOM.

B nmaHHO# cTaThe paccMaTpUBAcTCs KCIOJIb30BaHUE OMHOU M3 mporpamMMmHbIX cpen NetEmul, kotopas mosBosser
MOJIETIMPOBATh CTPYKTYPY U (pYHKIMOHUPOBAaHHE KOMIBIOTEPHBIX CETEH.

OmnuchIBarOTCS BOZMOXKHOCTH TPOrPaMMHOI cpefibl, oOecrieunBaronasi H30JIHI0 TPOoLeccoB (PyHKIMOHMPOBAHUS
MOJIETIM CETH OT APYTHX MPOLECCOB KOMIbIoTepa. Takke MpeacTaBiIeHb! JabopaTopHbIe padoThl B MPOrpaMMHOIL cpefe
NetEmul, mocne BBIONHEHNSI KOTOPBIX CTYAEHTHI HaydaTcsl CO34aBaTh JIOKAIbHYIO CeTh, 3agaBaTh [P-anmpeca,
IIPOBEPSITH pabOTOCIOCOOHOCTh JIOKAJIBHOM CETH, BH3YyalbHO BHAETh PabOTOCIIOCOOHOCTH JIOKAJbHOH ceT, Ooiee
JIETAIHO PaccMOTpPETh €€ paboThl C MOMOIIBI0 O0TOOpaXKaeéMOW CTAaTUCTHUKH M CEpBUCA AJSI THOKOTO OTCIICKHUBAHUS
MIPOMCXOIAIINX COOBITHH TSI KaXKJIOTO CETEBOTO yCTPONCTBA.

KiroueBble cijioBa: KOMIbIOTepHast ceTh; NetEmul; mporpammHuas cpena; yuutenb HHPOPMATUKHY; JIOKAIbHAS CETh.

Anoamna
E.X JKabaes
YU6aii amvinoaser Kazax ynmmuix nedazocuxanvix yuusepcumemi, Aimamul §., Kazaxeman
KOMNIBIOTEPJIIK XEJIJIEPAI MOAEJBAEY )KOHE CUMYJISIHUAJAY YIHITH
NETEMUL KOJJAHY

Kasipri yakpITTa KOMIBIOTEPIIIK JKENUIEPIiH KYPhUIBIMBI MEH JKYMBICBIH MOJEIbJICHTIH opTypili OaraapiaMalbik
opranap 6ap, meicaibl, Cisco Packet Tracer, UNetLab, NET Simulator, NetEmul, GNS3 sxone T1.0., onap 6ip-0OipineH
KBUIZAaM KYMBIC icTeyiMeH, UHTep(eiiciMeH, KOMIIbIOTep ka0OAbIKTapblHa YieciMauliriMeH epexienexeni. Mynaai
OarapiamMasblK OPTaHbI MalJanaHy KeJIUIiK KOMIOHEHTTEPAI AMYJSIMIAY apKbUIbl SPTYPIIi XKENiJep TOMOJIOTHSCHI
MEH KYPBUIBIMBIH KYpYyFa >KOHE SKpaHbIHJA BH3yallM3alMsulayFa MYMKIHAIK Oepeii: KOMIIOHEHTTep/i Oanrtay oHe
OIIApIIBIH ©3apa 9pEeKEeTTeCy MPOIeCcTepi; SPTYPIII JKENUITIK XaTTaMaIapAblH KYMBIC IPOIECTEpPi; JKEPTUTIKTI KeIiHi )KoHe
ranmamIbeIK IHTepHET XKeliciH KOCy/Ibl, COHIali-aK TyTacTail KOMIBIOTEPIIIK )KeJIiHIH dKYMBIC iCTeyiH OamnTay.

Makamaga KOMIBIOTEPIIK OKENUIePAiH KYPBUIBIMBI MEH JKYMBICHIH MOJENBIEYre MYMKIHIOIK OepeTiH
OarmapiaMalblK OpTalapbHBIH Oipi 6ombin TadkIaTEIH NetEmul oprachiH KoimaHy KapacTeIpsUIagsl. KoMIbsroTepaig
0acka TporecTepiHe KeIeprici3 KEeNUTK MOJACTBIIH JKYMBIC ICTey MPOIECTEpPiH KaMTaMachl3 €TeTiH OaraapiiaMallbiK
OpTaHblH MYMKiHJiKTepi cunartanran. Conpaii-ak, NetEmul OarmapiaManblk OpTachlHIA 3€PTXaHAIBIK JKYMBICTap
YCBIHBUIFaH, MYHJIa CTYJIEHTTEp JKePTiTiKTI >KkeliHi Kypyabl, [P MekeH-kainapblH OpHATYAbI KaHE KEPriliKTI KeHIH
KYMBICBIH TEKCepy[i, JKepriliKTi KeIiHiH JXYMBIC Xacay IMPOIEecCiH Kopy, )KOHE op KYpBUIFbUIapAa OOJBIN JKaTKaH
OKHUFaIap/bl OaKplIay apKbIIbl KOPCETIITEH CTaTHCTHKA MEH KbI3SMETTEPiH erKeH-TerKeiii KapacThIpyAbl YHpEHe 1.

Tyiiin ce3nep: xommbioTepik sxemi; NetEmul; Garmapramansik opTa; nHGOpPMATHKA MOHI MYFaNiMi; XKEpPrUTIKTI
HKeJi.

Abstract
USING NETEMUL TO MODEL AND SIMULATE COMPUTER NETWORKS
Zhabayev Ye. H.
Abai Kazakh National Pedagogical University, Almaty, Kazakhstan

Today, there are various software environments that simulate the structure and functioning of computer networks
such as Cisco Packet Tracer, UNetLab, NET-Simulator, NetEmul, GNS3, etc., which differ from each other in
compatibility with computer hardware, speed, and interface. Using such software environments allows you to create
networks of different topology and structure by emulating network components and visualize on the computer screen:
the processes of configuring components and their interaction; the processes of various network protocols; setting up
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the connection of the local network and the global network to the Internet; as well as the functioning of the computer
network as a whole.

This article discusses the use of one of the NetEmul software environments, which allows you to model the structure
and functioning of computer networks.

The features of the software environment that provides isolation of the network model functioning processes from
other computer processes are described. Also presented are laboratory works in the NetEmul software environment,
after which students will learn how to create a local network, set IP addresses, check the performance of the local
network, visually see the workability of the local network, and examine its work in more detail using displayed statistics
and a service for flexible tracking of events for each network device.

Keywords: computer network; NetEmul; software environment; computer science teacher; local network.

B mpouecce oOyueHHsT KOMIBIOTEPHBIM CETAM Yy YUHTENss WH(GOPMATUKU BBHI3BIBACT 3aTPYJHEHUS
[I0Ka3aTh CTYAEHTaM IPAKTHUYECKYI0 YaCTh HMCCIICAOBAHUS TEICKOMMYHHUKAIMOHHBIX CHCTEM: IOCTPOCHHUE
TOTIOJIOTUH CETH, HACTPOiiKa HHTEePQEHcoB, B3aNMOJCHCTBIE CETEBBIX MPOTOKOIOB | T.J. [IpuunHamMu sTomMy
SBIISIIOTCS. HEXBATKa MJIH YK€ OTCYTCTBHE HEOOXOIMMOro 00OPYA0BaHMUs, BBICOKAs CTOMMOCTb 000PYAOBaHHS,
opraHuszanys pabounx MecCT Ul CTYICHTOB, Pa3MEILEHHE CETEeBBIX YCTPOMCTB WM T.A. B CBs3U ¢ 3TUM MBI
IpelyiaraeM Ipu MpoBeIeHUH Ja0OpaTOPHBIX PadOT yUUTEN0 MHPOPMATHKH HCIIOIb30BATH IIPOTPAMMHOE
oOecrieyeHune, MO3BOJISIONIEE MPOBOJUTH MOJCIHPOBAHHE TEICKOMMYHHKAIIMOHHBIX CHCTeM. biaromaps
CHUMYJISITOPaM KOMITBIOTEPHBIX ceTel J1abopaTopHbIe paOdOTHl B 3TOH O0JIACTH MOKHO MPOBOAUTH TOpasfio
ynoOHee 1 5KOHOMHEE, 9eM Ha pealbHOM 000pyIOBaHUH.

B HacTosimee Bpemsi CyIIECTBYIOT Pa3HOOOpa3HbIE TPOrPAMMHEIE CPE/Ibl, MOJACIUPYIOIINE CTPYKTYPY H
¢bynkimonupoBanre komnbtotepHbix cereir (Cisco Packet Tracer, UNetLab, NET-Simulator, NetEmul,
GNS3, m np.), oTnMUarOmUXcS APYr OT Jpyra COBMECTUMOCTBIO C OOOpYIOBaHHEM KOMITBIOTEPA,
ObicTpoeiicTBUEM, HHTepdeiicom u mp [1-3].

Wcnonp3oBaHne TaKux IIpOorpaMMHBIX CpPE€A IMO3BOJIACT CO34aBaTb CCTU pa3JII/I‘IHOI\/'I TOIIOJIOTUN U
CTPYKTYPHI 32 CUET SMYJIILUU CETEBBIX KOMIIOHEHTOB (CeTeBble Kabeau, KOMMYTAaTOPbI, MapIIPyTH3aTOPBI,
pabouue CTaHLMH, CepBepa M Op.) U BU3YAIM3UPOBaTh HA JKpPaHE KOMIIBIOTEpA: MPOLECCHl HACTPOHKHU
KOMIIOHEHTOB W HMX B3aHMMOJCHCTBHS; MPOLECCHl pabOThl Pa3iIMYHBIX CETEBBIX MPOTOKOJIOB; HACTPOUKY
MOJKJIIOUEHHUS JIOKAJbHOW ceTH M rinobanbHOW ceTu MHTepHeTy, a Takke (QYHKIMOHHPOBAHUS
KOMIIBIOTEpPHOH ceTH B 1enaoM. llpu 3TomM obecneuuBaeTcs: ompeneseHHe ONTUMAalbHOH TOIOJIOIHUH,
a/IcKBaTHBIN BEIOOp CETEBOro OOOpYyNOBaHUS, OMNpelelicHHe pabodnX XapaKTepPUCTHK CETH; BIHMSHUC
BCIUIECKOB IIIMPOKOBEUIATENFHBIX 3alMpOocoB Ha (YHKIIMOHWPOBAHWE CETH W OIpEJeNieHHe Ipejerna, 3a
KOTOPBIM IOUET €€ «pa3pyLICHNE; BO3MOKHBIX 3TaroB OyIyIIEero pa3BUTHUS CETH; U T.A.

Bo3MoXHOCTH TpOrpaMMHBIX cpell 00eCHeunBaOT W3OJILMI0 MPOLECCOB (YHKIMOHUPOBAHUS MOJEIH
CETH OT JAPYTHUX MPOIECCOB KoMmbioTepa [4]. 3a cyer 3Toro mpu opraHusaiiu yueOHOro mporecca yauTes
WHPOPMATUKU MOTYT pa3padarbiBaTh O0COObIE WHAMBUAYaIbHBIE W TPyHIOBbIE 3aHATUS. CTYIEHTBI MOTYT
co3/1aBaTh, HACTPaUBaTh, U3y4aTh CETH, ONPENEIIATh U YCTPAHITh HEUCIIPABHOCTH, UCTIONbB3YsI BUPTYalbHbIE
000pyZOBaHHS U MOJIENTH coelMHeHnE. MOJISTUPOBaHUE CETEH MOXKET MPUMEHSITCS JUISi COBMECTHOM paboThI
rpynnbl CTYACHTOB IO CCTH. VYyeOnas Cp€aa Ha OCHOBE MMUTAILIMOHHBIX Moz[eneﬁ IIoOMOracT CTyacHTaM
pa3BUBaTh KPUTUUECKOE MBIIUICHUE W TBOPUYECKUH MOIXOJA K PEIICHHIO 3a7ay, CIY>KUT UHCTPYMEHTOM IS
BBITIOJIHEHUS J1a00paTOPHBIX PadoT.

K mpumepy, Ha nmabopaTOpHBIX 3aHATHSAX MO JUCHUILIHNHE «KOMIBIOTEpHBIE CETH» MBI IpejiaraeM
WCTONB30BaTh OIHY M3 NPOTPaMMHBIX CpeZ Ul MOJEIUPOBAHUS M CHUMYJISIIMM KOMIIBIOTEPHBIX CeTei
NetEmul, xoTtopasi mo3BosisieT co3naBaTh, HaCTPauBaTh CETH W MPOBEPSTH UX Ha NOCTymHOCTb. VHTEpdeiic
MPOTPaMMBI JIETKO W OBICTPO yCBaWBaeTCs CTyIeHTaMHU. BepXHss MaHellb WHCTPYMEHTOB COJICPIKUT BCE
00BEKTHI, KOTOPbIE MOXXKHO Pa3MecTHTh B paboueit obmactu. [IpocTo MmIENKHYTh MO HY)KHOMY OOBEKTY U
MECTY JIOCTAaTOYHO, YTOOBI Pa3MECTHTh OOBEKT, KOTOPBIH MOXKET OBITH KOMITBIOTEPOM, KOHLEHTPATOPOM,
MapupyTusaTopoM, KOMMYTAaTOPOM M JAXKXE MPOCTBIM TEKCTOBBIM IIOJIEM B ClIydac, €CJIM 4YTO-TO HYXKXHO
yrnoMsiHyTh [5]. B mporpaMmHOii cpejie ceTka MO3BOJISIET pa3MelaTh JIEMEHTbI BOKPYT, U IO 3aBEPIICHHIO,
MOKHO HAyaTh HACTPOMKY COCIMHEHHMH, NepeTacKuBas JIMHUM OT OJHOrO OO0BEKTa K JpYromy.
Hcnonbp3oBanne NetEmul mos3Bomser wMuTHpoBaTh pabOTy  pasiMYHBIX  CETEBBIX  YCTPOWCTB
(MapmIpyTH3aTOpPOB, KOMMYTAaTOPOB, MIEPCOHATLHBIX KOMITBIOTEPOB U T.J.) W JAaeT OMNIyIIEHWE HACTPOUKH
peanbHOl cetn. Co3laHuMEe KOMITBIOTEPHOH ceTh ¢ momouipto kommyrtaropa B NetEmul mpencrasnen nHa
puc.l.

[punoxenne NetEmul npemHasHaueHO HE TOJBKO ISl MPOSKTHPOBAHUS CETeW, HO W IS aHAIW3a.
JlaHHas TEXHUYECKasi CTOPOHA HEBEPOSTHO XOPOIIO OPraHW30BaHa M IMO3BOJISIET NPUCBAMBATHL aJpeca BCeM
00BbeKTaM, U Jja’ke OTHPABIATh MAaKeThl JaHHBIX C OAHOTO KOMIIBIOTEpa Ha APYrOH, YTOOBI aHaIM3HPOBATDH
IIyTh U CKOPOCTb.
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Hwuxe mnpencraBieHbl 3amaHus 10 JlabopaTtopHoit paboTe B mporpamMmuoit cpeme NetEmul, mocie
BBITIOJTHEHHUS KOTOPBIX CTYJIEHTHI HAy4aTCs CO3/1aBaTh JIOKAIBHYIO CETh, 3a7aBarh IP-ampeca, mpoBepsATs Ha

CKOJIBKO ITPAaBUJIBHO q)yHKHI/IOHI/IpyeT JJOKaJIbHasA CCTh.

&I C:/Users/Epuaxan/Desktop/1.net - o x
®aiin Mpaska Bna OGuexr Cepanc Ckpnnmel Momowis
QR I3FSS D&
@ ‘i @ j
]
o), [
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“ .I_‘
KomniioTey P & X |Komyratop & X
I Bpens [eth0 <] [oe =] 9 Oumenime I penn [LANT =] [Bee =] 9 Oowerims
00:19:50

Pucynox 1. Coz0anue komnvromepHoli cemu ¢ ROMOWbIO KOMMYmMamopa

XO0JI BBITOJIHEHUS
1. 3anyckaem nmporpamMmHyto cpeay NetEmul.
2.  Ha pabouyro 0o6macTs 100aBIseM 1Ba KOMIIBIOTEpPA U OAMH KOHIleHTpaTop (Puc.2).

QR IdNE20/0

C

il l£]

Pucynox 2. Pabouas obnacme NetEmul

3. IlpucamBaem kKaxaoMy KOMITbIOTEPY CBOM IP-anpeca. Mbl HCIIONIb3yeM Jjisi TIEPBOTO KOMITBIOTEpA
IP-agpec 192.168.0.1 u gyt Broporo IP-agpec 192.168.0.2 (Puc.3).
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Pucynox 3. Ilpucsoenue |P-adpeca xomnviomepy
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4, CoenuHsieM KOHIICHTPATOp C TIEPBBIM KOMIIBIOTEPOM, BBIOpaB B JHAJIOTOBOM OKHE HACTPOEK
untepdericop B yeBoii konmonke myHKT «LANI1», a Bo Bropoii «ethO». Takum sxe 00Opa3oM coenuHsAEM
KOHIIGHTPATOp CO BTOPBIM KOMITBIOTEPOM, BBHIOpaB B JUAOTOBOM OKHE HACTPOEK MHTEp(ElCOB B JIEBOI
kosoHke MyHKT «LAN2» (Puc.4).

0

QRO I13FSC 0 O TR @K

0
o ] Yrawure naansHbie HacTpoiKM ? x
’

BeibenTe CoRMUHAENSIE UHTEDGEICS

O etho

@ o O omera

16:10

© 16.01.2020

Pucynox 4. Jquanoeogoe okHo nacmpoek unmepgheiicos

5.  Jlas mpoBepku paboTOCIIOCOOHOCTH JIOKalbHOM CETH Ha MaHeNH YCTPOWCTB BBHIOMpaeM OOBEKT
«OTnpaBuTh JaHHBIE», HABOAUM KypCOP MBILIHN Ha MEPBBIA KOMIIBIOTED, B MOSBUBILEMCS AUATIOTOBOM OKHE
«OTtnpaBka» BeIOMpaeM MPOTOKoN Uit nepenaun naHHbIX TCP u Haxkumaem Ha kHOmKy «[lamee». Iocie
3TOTO BBHIOMpaeM BTOPOI KOMIBIOTEP, B AUANOroBoM okHe «OTpaBka» BeIOMpaeM MHTepdeic mprueMHuKa
«ethO» m Haxmmaem kHONKy «OrtmpaBka». B ciydae BepHOW HACTpOWKH CETH, MO JIMHUSAM, KOTOPBIE
COCAMHSIOT YCTPOWCTBA, HAYHETCS Mepeaaya NTaHHbIX, KOTOpbIE MPEACTABICHBI B IPOrpaMMe B BUE TOYEK
(Puc.5).

) netemul

®Gaiin Mpaeka Bng Ofuccr Cepenc Crpunte Momowse

Qo 13389 0@

i §S o Ie ol |

Pucynox 5. I[lepedaua dannulx 8 8ude «KpacHou moukuy»

PaccmoTpum erie oo 3amaHue: ¢ momobio nporpammsl NetEmul Heo6xo1umMo mocTpouTs JTOKaIbHYO
ceTb, KOTOpast pa3/ieieHa Ha TPH BUPTYaJIbHbBIX TOACETH.

X0/ BBIIOJIHEHUS

1. 3amyckaem mporpammMHyto cpeay NetEmul.

2. Ha pabouyio o60nactb Jo0aBiisieM IIECTb KOMIBIOTEPOB, TPU KOMMYTAaTOPOB U  OJUH
MapuIpyTU3aTopa.

Hust Toro, 4ToOBI 3a7aTh COOCTBEHHOE HMMs IOJICETSM: Ha IAaHENd WHCTPYMEHTOB BBIOEPUTE OOBEKT

«Texcroas Haamuch» M, Haxumaem JIEBYI0 KHOIKY MBIIIM HaJ KOMMYTaTOpPOM ClieBa Ha paloueid
obnactu. B mosBuBIIEMcs mone kenroro nsera 3agaeM ums «LANI». Takum sxe oOpazom 3agaeM HUMs
«LAN2» nns Bropoii moaceru (cnpasa) U 1yt TpeTbeld moacetH (BHU3Y) «LAN3» (Puc.6).

B moaceru LANL, LAN2, LAN3 coeauHsieM KOMIbIOTEPbI ¢ KOMMYTAaTOPOM, TIOCJIE€ YEr0 KOMMYTATOPBI €
MapIIpyTU3aTOPOM KaK YKa3aHO HUKE Ha PHCYHKeE 7.
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Pucynox 6.3a0anue cobcmsennoeo umenu noocemu Pucynox 7. Coedunenue xommymamopog ¢
MaApuipymu3amopom

Janee opranuzyem repBoii moaceTH. /i 3Toro Hy>KHO BBLICTUTH MEePBBI KoMmbioTep B ogacetn LANI,
HIETIKHYB Ha HETO MPaBO KHOMKOH MBIIIH, Ha MOSBISIOIIEMCS KOHTEKCTHOM MEHIO BBHIOMpaeM KOMaHIy
«UnTepdeiice», B ctpoke «IP-Anpecy BBogum [P-agpec 192.168.10.2 u naxxumaem kHotky «OK» (Puc.8).

Takum xe oOpazom mpucBamBaeMm [P-agpec 192.168.10.3 BTOopoMy kommbrotepy B moxcetd LANI; B
noacetu LAN2 nmepBoMy kommbtoTepy BBoauM IP-agpec 192.168.20.2, Bropomy xommerotepy I[P-ampec
192.168.20.2; mepBomy kommbtotepy B moacetu LAN3 - IP-agpec 192.168.30.2, BTopomy Kommbtotepy - IP-
aapec 192.168.30.3.

Tenepp HE0OXOIMMO HACTPOUTH MapIIPYTH3aTop. I 3TOr0 BBIAENMM MapIIpyTH3aTOp, LIEIKHYB Ha
HETO JICBOM KHOIMKOM MBIIM. Ha MosSBIsIOmMMcs KOHTEKCTHOM MEHIO BhIOMpaeM KomaHay «HTepdeiich»,
Ha Bikiagke LANI1 B crpoke «lIP-agpec» BBoamm 192.168.10.1. Takum xe oOpazom 3amonnsem LAN2
(192.168.20.1), LAN3 (192.168.30.1) (Puc.9).
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o Mpmeruo | & ox | # Omena | o TMpumernTs | @ o | X Omena |
Pucynox 8.Opeanuszayus nepeou noocemu Pucynox 9. Hacmpoiixa mapwpymuzamopa

[Tocne BeIgENsieM MapLIPYTU3ATOP, LIEIKHYB HA HErO MPAaBOM KHOMKOW MBIIIM, U B KOHTEKCTHOM MEHIO
BEIOMpaeM koMaHTy «CBoiicTBa». IlocTaBuM (hakOK HAIPOTHUB MyHKTA «BKIIOUNTH MapIIpyTHU3AIMIO» U
HakuMaeMm kHOTKy «OK» mnst coxpanenusi m3menenuii (Puc. 10). Jlanee BbIeIUM MEPBbIii KOMIIBIOTED B
nmoncetd LANI, mienkHyB Ha HEro JIEBOH KHOINKON MbImM. B mosBuBiemcs okHe B cBoiictBa lllmo3 mo
ymomuanuto BBoguM [P aapec 192.168.10.1. Takum xe oOpa3zom 3amonusieM [P-ampeca B mogcetn LAN2,
LAN3 (Puc.11)
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B CsoiicTea ? b | CooiicTsa 7 w0

KonvuecTeo nopToe: |4 j LUNto3 Mo yMONHaHWIo | 192| . | 168 ) | 10 ) | 1

¥ BrnwoumTe MEPWPY TS [ BRAKUMTE MAPLIPY T

JI‘IpMMEHMTb | dDK ‘ x OTHMEHE ‘ ,:-I'IDHHEHHTbl & ox | ¥ omena |

Pucynox 10. Ceoticmsa mapuwpymuzamopa Pucynoxk 11.Csoticmsa winro3za

I[J'Iﬂ IMPOBECPKU pa60TOCHOCO6HOCTI/I CCTH HeO6XOI[I/IMO B INOABHUBIICMCA JHUAJIOT'OBOM OKHE <(OTHpaBKa)>

BeIOpaTh UDP mpoTokon aiist mepegadn NaHHBIX U YCTAaHOBUTH HEOOXOAWMBINM 00BEM UIA TIepeadu, Imocie
4yero HaxxumaeM KHonky «Jlanee» (Puc.12)

8| Otnpaeka ? X

BribepuTe NpoToKoN:
* upp

" TCP

Pazmep B kinobaliTax

——_ [sorie

< Oanee D Otmena ‘

Pucynox 12. Yemanoexka obvema 011 nepedayu OaHHbIX

Paborocnioco6HOCTh NOKanpHOM cetn NetEmul orpaskeno Hrxe Ha pucyHke 13.

cpone

QM6 1BNE90 ®

i = ]
@k {]
iBp——(@k——3_|
H]:, Li, l ‘d
3

=

1

n PR ————

Pucynox 13. Pabomocnocobnocmo noxanvrou cemu ¢ NetEmul

Hcnonb3oBaHue  AaHHOM  NporpaMMHOM  Cpeibl  TO3BOJIMT — CTYJIEHTaM  BHU3yaJlbHO  BHUJIETH
PpaboTOCIIOCOOHOCTD JIOKAIBHOM CeTH, 0oJiee AETaIbHO PACCMOTPETh €€ PA0OTHI C TIOMOIIBI0 OTOOPAKAEMOH
CTaTUCTUKH W CEpBHCA JIi THOKOTO OTCIICKHBAHHS TPOUCXOMANINX COOBITHIA I KaXKJOTO CETEBOTO
YCTpOICTBA.
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2 Ilexepbexosa II.T., Kanbvipbaes A.b., Kabaes E.X. O meodbxooumocmu obyuenus 6yoywux yuumeneil
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neoazoeuueckoeo ynusepcumema umenu Aoas. Cepusi: puzuxo-mamemamuyueckue Hayxku, Ne2 (66), 2019.-C.301-306
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'Kaszaxcxuii nayuonansnoni acpapunwiii yuueepcumem,e. Anmamei, Kazaxcman
AHAJIM3 IIPOILIECCA CO3IAHUSA U UCII0JIb30BAHUA MOBUJIbHBIX TPUJIOXKEHU

AnHomayus

B nactosmee Bpems, 6iarogapst ToMmy, 9To MHp paboTaeT B HH(OPMAIIMOHHOM IPOCTPAHCTBE ¢ OOIBIINM 00HEMOM
nHPOPMALINH, 3TO CTAJNI0 OJHOH M3 HEOOXOOMMBIX MEp U1 TOTO, YTOOBI YEIOBEUECTBO OBICTPO, B KOPOTKHE CPOKH,
CBSI3aJI0Ch, YTOOBI OH CBOEBPEMEHHO MOT IMOJYYHTh HeoOxommmylo mHpopmarmio. IlosToMy, s HHPOPMHPOBAHUS
MHpa OJHOW TOJBKO KOMIIBIOTEPHOM CBS3M CTAJO0 HEJOCTATOYHO, OUYEHb BAXKHO PACIIMPSTH CBSA3b Yepe3 MOOMIbHBIC
YCTpOMCTBa, UCTIONB30BATh U Pa3padaTsiBaTh MOOHMIBHBIE IpHIoXKeHU. HeoOxoanmble HHGOPMAIIMOHHBIE TEXHOIOTHI
JUId BHEIPEHUS MOOWIBHOM CBSI3M aKTUBHO pa3BHUBAIOTCS. B maHHOM cTaTbhe 0OCYXJaeTcs IIMPOKOE HCIIOJIb30BaHHE
MOOWJIbHBIX TMPWIOKCHUN IJIsI Pa3BUTHA MOOWIBHON CBSI3M M HMX KiIacCH(pHKANUsA IO CTPYKType U COCTaBy.
PaccMoTpenbl  ocobeHHOCTH pa3pabOTKH MPHIOKEHUS JUii MOOWIBHBIX YCTPOMCTB M HMX BHeApeHue. bbuin
MMpOoaHAJIM3UPOBAHBI MHCTPYMEHTBI U MOAXOABI IJIsI CO3AaHUA MOOMIIBHBIX HpI/IJ'IO)KeHI/Iﬁ " peaj30BaHbl CHOCO6BI ux
npumenenus. [TokaszaH nporecc co3naHus MOOWIBHBIX TIPHIIOKEHHH /1715l KOHKPETHOM MPeJMETHOH 00J1acTH.

KaioueBble ci10Ba: MOOWIIbHBIE YCTPOHCTBA, MPUIIOKEHHUS, MOOMIIbHBIE TIPHIIOKEHHUS, THITHI IIPUIIOKEHHH, cpeaa
Android Studio, pa3zpaboTka MOOUIIEHBIX TPHIIOKEHHIA.

Anoamna
P.K. XKupenbaesa ', M. Paes', 5.)K. Kupausbaesa®
YKazax ynmmui azpapavii ynueepcumemi, Aamamet K., Kaszageman
MOBWJIbAI KOCBIMIIAJIAPJABI KYPY KOHE KOJIIAHY ITPOLECIH TAJIIAY

Kasipri ke3eH/e, aga3aTTblH aKlapaTThIK KEHICTIKTE YJIKSH KeJeM/i aklapaTTapMeH KYMbIC icTeyiHe OaiaHbICThI,
Te3 apaja, a3 yakbITTa OailflaHBICKa IIBIFY, KQXKETTI aKmapaTka Jep Ke3iHAe KOJ KETKi3y, KaKETTi IapaaapibH OipiHe
ariHanabl. COHBIKTaH, Oap oJeM Il aKMapaTTaHIbIPy YIIiH TEK KaHa KOMIBIOTEPIIIK OaiIaHBICTHIH IIaMachl )KETICHTIH
OOJIFaH/IBIKTaH, MOOMIIBIIIK KYPBUIFBUIAD apKbUIbI, MOOHJIB/I KOCBIMIIANAP/bI MalanaHy MEH OHbI JAaMbITYy apKbLJbl,
OailylaHbIC KOJEeMiH KEHITyIiH MaHbI3bl ©Te 30p eKeHi Oenrimi Oosnel. MoOwWibai OalnaHBICTBI iCKe acklpy YIIiH,
KaXETTi aKmapaTThIK TeXHOJOTHsIap OelnceHai TypAe AaMu Oactamsl. bynm makamama MoOOWIbIi OalTaHBICTBI AMBITY
YIIiH, MOOWITB/II KOCBIMIIATap bl KEHIHECH MaiianaHy jKoHE OJapAbl KYPBUIBIMBI MCH KYpambl OOMBIHINA JKIKTEY iCKe
aceIpbUIFan. MoOWIb/i KYPUIFBLIAP MEH OHBIH KOCBIMINAIAPBIHBIH MYMKIHIITIKTEPi, KOJIAHY asiChl KApacThIPbLUIFaH.
MoOub/iK KOCBIMINATAPAbl KYPYAbIH Kypajajapbl MEH achanrtapbl TAIJAaHbIN, OJNapibl KOJIAHY >KOJAAphbl iCKe
ACBIPBLIFaH.

Tyiiin ce3mep: MOOWIBAI KYPBUIFbLIAP, MOOWIBAI KOChIMIIamap, Kypbutrbuiap, Android Studio oprtacsr,
nporpammanay.

Abstract
ANALYSIS OF THE PROCESS OF CREATION AND USE OF MOBILE APPLICATIONS
R.K. Zhirenbaeva !, M. Raev 2, B.Zh. Kirgizbaeva3
123 Kazakh National Agrarian University, Almaty, Kazakhstan

At the present time, thanks to the fact that the world works in the information space with a large amount of
information, it has become one of the most important measures for that, in a short time, for a short period of time.
Therefore, for informing the world, only one computer connection became insufficient, it is very important to expand
the connection through mobile devices, to use and develop mobile applications. Necessary information technologies for
the integration of mobile communications are actively developing. This article discusses the widespread use of mobile
applications for the development of mobile communications and their classification by structure and composition.
Consider the features of the development of applications for mobile devices and their applications. There were analyzed
tools and approaches for creating mobile applications and implemented methods of their use. Shows the process of
creating mobile applications for a specific subject area.

Keywords: mobile devices, applications, mobile applications, application types, Android Studio environment,
development of mobile applications.

Beenenne. lUHdopmanmoHHbIE pPeCcypchbl, CHUCTEMBI U COBPEMEHHBIC TEXHOJIOTHH  SIBJISIOTCS
HEOTHEMJIEMOM, OBICTPOpACTYIe O00JACThIO YeNOBeYeCKOW jaesrenpHOCTH. B 1997 romy Ha pbiHKE
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MOOWJIBHOU CBsI3M TosiBMiIach TexHoioruss WAP (Wireless Application Protocol), koTopas mo3Bonmia
YCTaHaBIMBATh TPHIOKEHUS HEMOCPEACTBEHHO W3 MHTepHeTa Ha MOOWIbHBIE TenedoHBl 0e3
WCTIONB30BaHMs Kabens Al MOAKIIoYeHHsT K KoMmbioTepy. C TeX mop Havajcs MpOoLecce «MOOHITU3AINI
obmectBa. B nauane 2000-x romoB pa3paboTka MOOWJIBHBIX NPUIOKEHHH ¢ TeiedoHamu ¢ OONbIINMU
CEHCOPHBIMH PKpaHaMH ITO3BOJIMIA CO3/IaTh HOBBIH ypOBEHb MOOWIIBHBIX IMPIIIOKEHUH, 00eCTIeUNBAIOIINX
kadecTBeHHYIO CcBsi3b. C 2010 roma MoOMIBHBIE YCTPOWMCTBAa OCHAIIAOTCS BBICOKOIIPOWU3BOIUTEIHHBIMHU
npoleccopaMu, KOTOPBIE MO3BOJISIOT HCIOJIB30BATh COBPEMEHHBIE HH(OPMALMOHHBIC TEXHOIOTHH IS
pa3paboTku mpuiiokeHniH. MHOTHE TMPOrpaMMHUCTBI HaYald OCBaWBAaTh HOBHIE c(hephl MpodhecCHOHATBHON
JEeSTeTFHOCTH M aJallTHPOBAIUCH K TEHASHIIMSIM PHIHKA.

B Hactosimee Bpems pa3paboTKa MOOHMJIBHBIX MPUIOKEHUH SIBISETCS OJAHWUM M3 CaMbIX IMOMYJSPHBIX
HanpaBieHUH B chepe HHPOPMALMOHHBIX TEXHOJOrUi. Pa3paboTka MOOMIIBHBIX MPUIIOKEHU OCHOBaHA Ha
aNropuTMax W 3a/ladaX, HEW3BECTHBIX TIIOJH30BATENIO, 3apaHee OCBEAOMIIEHHBIX O TOTPeOHOCTAX
noTpeOuTeNeH.

MoOunpHOe TPUIOKEHHE TPeAHA3HAYEHO ISl ONpPEAeTICHHON TPYIbl NOTPpeOUTENIeH 1 HANpaBIeHO Ha
pemieHre mMOOBIX W3 TpobieM MW TpyaHocTed. MoOwunpHOE TPWIOKEHHE - 3TO (PYHKIIHOHAIBHOE
MIPIJIOKEHUE, YCTAaHOBJIEHHOE Ha KOHKPETHOH TmaTdopMme, KOTOpOe MOXKET BBIIONHATH OMpeesieHHBIE
neiictus [1]. DTo Takas cucTema, KOTopas IOMOTaeT BaM B3aMMOJICHCTBOBATh C Pa3IMYHON MHPOPMAIUCH.
B cBsi31 ¢ 5THIM MOOMITBHBIE IPHIIOKEHNUS ACTISTCS Ha CIICTYIONINE THTIBL:

- JIOTIOJTHUTENBHOE COOBITHE: TO3BOJSET IIOKa3aTh pa3UYHBIE BHUIBl JCATEIBHOCTH, TaKHe Kak
CIIOPTUBHBIE, KYJIbTYPHBIE, 00pa30BaTeIbHbIC U HAYYHBIC MEPOIIPUSTHSL.

- CEpBUCHOEC TPWIOKEHHE: CEPBUCHOE MPHIOKEHHE, aHAJOTMYHOE caiiTam, O0O0CITyKHUBAIOIIUM
OpTaHH3AIINH;

- IPUJIOKEHUS TS PA3ITUYHBIX UTP U OOyUCHUS U Pa3BUTHS;

- HHTEPHET-Mara3uHbl;

- peKJIaMHBIE TIPUIIOKEHUS, HCIIOIb3YeMbIE ISl peKIIaMbl Pa3INYHBIX OPEHIOB;

- OWM3HEC-TIPHUIIOKEHUS: ONTHMHU3HUPYET OpraHW3aIlMOHHBIA IMpollecc, odecreunBaeT MOCTyn K Ou3Hec-
WHPOPMALIUN U UHTETPUPYET ee ¢ 0a30H NaHHBIX;

- CHUCTEMHOE TNPHIIOKEHHE: HCIIONb30BAHUE PACHIMPCHHBIX HACTPOCK W OMIMH Ui TeledoHa U €ro
MPOTPaMMHOTO 00eCTIEUeHUS;

- IPUWJIOKEHUE C CEPBHCAMH HAaBHTAIIMW M TIOMCKa ¢ McHojib3oBanueM moaynst GPS, kotopoe mosBossieT
WCTIOJIB30BaTh TeJIe()OH B KAUECTBE TIOITHOIIGHHOTO HABUTATOPA;

- IPUJIOKEHUS B MYJIBTHMEIUIHBIX TIPOTPaMMax, PACIIUPSIONINE BOZMOKHOCTH TenedoHa mpu padboTte C
BUJIEO U ayAronHpOpMaIei;

- COIMaNbHBIE CETH, OHJIAH-KOMMYHUKAI[MOHHBIC YCIyTH, paclpocTpaHeHue WHQOpMaUH |
TIPHITIOKEHUS IS COIUAITBHBIX CETeH;

- KOHTEHT TIPHUJIOKEHUH H T. II.

CrenyromyM mIaroM SIBISIETCSl TOHMMaHHWE TOTO, IOYEMY BO3HHKIA Takas Mpoljema, M TOHCK
WHPOPMAIIUH O TOM, KaK PEeIUTh 3Ty npodiiemy. HeoOXoauMo MpoBecTH Kak MOKHO OOJIBIIE UCCIIeIOBAHNI
B mpo0OsieMHo#t obnactu. [locie Toro, kak BeIABIEHA MPoOIeMa, HEOOXOAUMO MPUCTYIHUTH K OIEHKE BIASHUS
MOOMJILHOTO TIPUIIOKEHHS Ha PELICHUE 3TOW MPOOIIEMBI.

MopnenupoBanue. Ha 3TomM »dTame uHQOpMalMOHHAs apXUTEKTypa NPWIOKEHHS JOIDKHA OBITH
paspabotana. udopManmoHHas apXuTeKTypa - 3TO TIPOIECC ONpeIeleHns, Kakas nHpopMarys U HyHKITHH
JIOJDKHBI OTOOpaXKaThCsl B TMIPHIIOKEHUH, U KaK 3TH JaHHbIe W (YHKIIMH OpraHm30BaHbl. Kak mpaBmiio, 3TOT
npolecc HayMHAeTCs CO CIHCKa (YHKIUHA, CBS3aHHBIX C 3allyCKOM MPOTpaMMBI, U ONpeAeisieT, Kak
orobpasuth ero B mpwiokeHud [3].. Takum oOpa3oM, 3TO JEHCTBHE SBISETCS OCHOBHBIM
CTPYKTYpPHUPYIOIIMM OJIOKOM MOJENM MNpH MOJACIHPOBaHMU TpuioxeHus. Jlaree BaM HyXHO Hayarb
CO3JIaBaTh OKHO MPOTPaMMbl U HA3HAYUTHh KXY (DYHKIMIO ¥ MECTOTIOJNIOKEHHE JIaHHbIX. B aTOM ciydae
BBl MOXETE€ OBbITh YBEpEHBI, YTO y KaXJoro o0bekra ecTh cBoe mecto (Puc.l). Ilonmp3oBarenu m0IKHBI
3apaHee MPoaHaTU3UPOBATh HEYIOOCTBA, KOTOPBIE MOTYT BOSHUKHYTh IIPU paboTe C MPHUIIOKECHUEM.
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BHOCHTL HCIIPABJ/IEHHE

LD

npoBepka Mogeas,
IIporpaMMHpOBAHHE

Pucynox 1. Ilpoyecc paspabomku MoOUnbHO20 NPULOICEHUS

[Ipunoxxenue ompenenseT, Kakue OOBEKTHl PACTIONIOKEHBI HA JIOMAIIHEH CTpaHMIE, CKOJIBKO HIETYKOB
HYXXHO BBITIOJIHUTH, YTOOBI BBIOJHHUTH JCHCTBHE B MEHIO, H CKOJBKO Pa3 BaM HY)KHO ILENKHYTH OOBEKT,
YTOOBI BHITIOJIHATE IEHCTBUE Ha OO0 CTpaHUIIE.

Haxartne 3mech o3HadaeT HakaTue Ha OOBEKT. PeKOMEHIyeTcsi TMPOBEPHUTh, UYTO KaXKABIA KIUK
WHTYUTUBHO TOHATEH. Ecnu Ans BBIMONHEHMs NEHCTBUS AOCTATOYHO OAHOTO IIENYKa, 3TO YAOOHO Iy
M0JIb30BATENIS, HO HE PEKOMEHIyeTCs [IOBTOPHO HAXKUMAaTh BEPCHUIO I APYTHX 3a1ad.

Cnenmytommii mar — IMENKHYTh W 3aMmeHuTh Moxaenb. Mogems Click and Replace momoxer Bam
MPOTECTUPOBATh TMPHIOKEHUE BO BpeMs pabOThl. DTO B OCHOBHOM OCOOBIH croco0 TecTHpOBaHUS
nHTep(delica mpuIokeHnss Ha MoounbHOM Tenedone [4]. Hampumep, moTpeburenn moIydaroT CCHUIKY IIO
TenedoHy, KOTOpas MO3BOJISIET UM BBIXOAWTH 3a MPENENbl NPUIOKEHUS, KOT/Ia OHU €r0 OTKPBIBAIOT. XOTs
MPUIOKEHUE B HACTOSAIIEE BpeMsl HEe MMEET HUKaKOH (YHKIMOHAILHOCTH, OHH MOTYT IICIKHYTh Ha KaXI0H
CTpaHHMIIe TPWIOKEHHUS W HayaTh HABUTAIMIO 1O MPHIOKEHHIO. EcIM BO3HUKHYT MpOOJieMbl, HEOOXOAUMO
BHECTH U3MEHEHUS B CXEMY IPUMEHEHHUSL.

CrpykTypHble OJOKM Au3aifHa MPOTrpaMMbl OCHOBAaHBl HAa CTHIMCTHYECKMX MHCTpyKuusx. llomesno
00paTUTh TPHUCTANTbHOE BHUMaHHE Ha PYKOBOACTBO MO CTHJIIO 3BYKa IMPH HWCIIOJB30BAaHUU TMPOTPAMMEI.
bnaronaps nHAMBUAYalbHOMY SI3BIKY AW3aiiHA, MPHUJIOXKEHHE OyAeT ynoOHBIM AJs mojb3oBaTencil. Takum
00pazoM, «CPOK CIIy>KObD» MOOMIBHOTO MPUIOKEHUS HAIPSMYIO CBSI3aH € €ro AU3aiHOM [5].

IIporpamMmupoBaHue - 3TO BBICOKMH YPOBE€Hb TEXHUYECKOrO Ju3aiiHa. MHOrMe MeToibl, TEXHOJIOTUHU U
SI3BIKK TIPOTPAMMHPOBAHUS UCTIONB3YIOTCS JJISl CO3JaHUsI MOOMIIBHOTO MPUIIOKEHHSL. Y KaX/I0r0 U3 HUX €CTh
CBOU IUTIOCHI M1 MUHYCHI. HeKOTOpbIe U3 HUX AELIEBIIC B UCIONb30BaHUH, HO MEHEE IPOU3BOAUTENBHBI, B TO
BpeMsl Kak Jpyrue TpeOyroT OoJibliie BpeMeHH W 0oJiee BBICOKOIO YPOBHs mpodeccroHann3ma. Camblit
MIPOCTON CIOCO0, AJS CO3/IaHUs MPUIOKEHHUST HCIOIb30BaTh PAaCHpPOCTPAHEHHYIO HAJIEKHYIO TEXHOJIOTHIO,
TO ecTh 0€3 KOOUPOBAaHUS NPOTPaMMHOTO O0ECIeUeHHsI MOXKHO CO3[aBaTh NPWIOKEHHUsI Ha Pa3HbIE TEMBI,
WCTIOJNB3YS TOTOBBIE MIa0I0HBI [6].

OnHako MPHUJIOKEHUS], CO3/IaHHBIE C MOMOIIBIO TAKUX TOTOBBIX MIAOJOHOB, UMEIOT MHOTO HEJOCTATKOB,
TaKUX KaK OTCYTCTBHE IIOJHOTO KOHTPOJIS, 3aBUCHMMOCTb OT HMEIOIIErocss Ju3aiiHa, OrpaHu4eHHOro
nHTepdelica u T. 1.

Cucremsl npoektupoBanusi Front-end u Back-end moryt ObITh HCIIOJIB30BaHbI IPHU MPOrPAMMHUPOBAHUN
MOOMITEHBIX MPUIIOKEHHH.

[penpinymuii qu3aiiH, Front-end muzaiiH - 3TO MPOEKT NMPUIIOKEHHs KIHEeHTa. J[pyruMu ClIOBaMH, 3TO
I3aiiH WHTepdelica MexIy IOJb30BaTeleM U CEPBEPOM MPHIOKEHHUH. DTO TIO3BOJISIET TOJIE30BATENO
BBOJWTH HEKOTOpPHIE MaHHBIE, a TaKKe MEepBOHAYAIBHO 00pabaThiBaTh WX M OTHPABIATH HA CEPBEP Uepe3
cootBercTBytomnii APl (uHTEpdeiic mpuKIagHOro MPOrpaMMHUPOBAHHS).

Buyrpennnii nusaiin, Back-end design - sTo pa3paboTka cepBepHO YacTH MPUIIOKEHHUS, KOTOpas
OTBEYAET 3a IMepeady JaHHBIX MEXAY MOJb30BaTeNsIMU U pecypcamu [7]. ECTh HECKOIBKO BelIel, KOTOphIe
HY)KHO CZeNaTh Mepel HalmucaHHeM Kofa. SI3pIku mporpammupoBaHua. Hambonee 4acTo MCIONB3yeMBIMH
si3pikamu Juis co3nanus API sensitores Java, C #, Javascript, PHP u Python.

baza qaHHBIX OCHOBaHA Ha ABYX OCHOBHBIX 0a3ax maHHBIX SQL 1 noSQL. TpanuimonasiMu tuitamMu SQL
seistrorest MSSQL m MYSQL.

B xoze peanuzanuu nHPpacTpyKTYphl Ha 3TOM 3Tane OyayT pelarscsi BONpockl pa3BepToiBanus APl u
0a3bl JaHHbIX. [IpuHSATEIE 34€Ch peleHUs TTOMOTYT ONPENEIUTh CTOMMOCTD XOCTHHTa, MaclITaOuPyeMOCTb,
WCTIONTHEHUE M HAJAEKHOCTh NMpHIoKeHHs. OOBIYHBIE XOCTHHT-TIpOBaiiepsl BKIOYaloT Amazon AWS u
Rackspace. [Tomumo BbIOOpa npoBaiizepa, BaM HEOOXOAUMO CIUIAHUPOBATH CTETNEHb PACIIMPEHUS! CUCTEMBI.
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OOrnauHble perieHns MO3BOJISIOT BaM paccMaTpUBATh PECYPCHI Kak TOJIE3HBIC U HCIOJIB30BaTh HX IO MEpe
HeoOxoauMocTr. OHHM TakKe TTOMOTAIOT BBITOIHATH PE3EPBHOE KOMMMPOBaHUE 0a3bl JTAHHBIX, BPEMS paOOTHI
cepBepa ¥ OOHOBJICHUS ONEPAIIMOHHON CUCTEMBI [8].

[lpunokenuss - HamucaHHbIE Ha fA3BIKAX MPOrPAMMHUPOBAHMS JUII KOHKPETHOH IIaTQOpMBI U
WHTETPUPOBAHHBIC B OINEPAIMOHHYI0 CUCTEMY, pa0OTalOT OBICTPO W TPABUILHO, a TaKkKe O0NaJaroT
MpenMyInecTBaMu (YHKIIMOHAIBHOCTH W CKOPOCTH pPabOTHl APYrUX MOOWIBHBIX mNpuiIokeHnd. OHu
MO3BOJISIIOT 3TOH IUTaTopMe BHIMOIHATH OOIIME B3aMMOACHCTBHSA C HMHTEp(EcoM MpOorpamMMbl CaMbIM
mpocteiM criocobom [9]. Kpome Toro, moctymHbl amnmapaTHbIE MPUJIOKEHHS: BHIEOKamMepa, MHUKPO(OH,
akcenepomerp, TenedoHHas KHUra U T. 1. KoHeuHo, Js HamuMcaHWs TAaKOW MPOrpaMMbl TpeOyeTcsl MHOTO
BpPEMEHH, MTO3TOMY BaM HEOOXOJUMO MUMETh CIeLMalbHbIe 3HAHUS AJISl UCIIONB30BaHUS CPEAbl pa3padoTKU
mporpaMM, a Takke TOT (akT, yTo Kakdas IuaTgopMa HMMEET CBOM COOCTBEHHBIC NPOrPAMMEBI, YTO
YBEIUYMBACT CIPOC HA MTPOTPAMMBL.

Takue NpuIoKeHUsT UMEIOT CBOM MHCTPYMEHTHI M SI3bIKM IporpamMmupoBanus. Hampumep, Java wacrto
ucnonsdyercs g Android Studio s HamucaHus mporpaMm Ui omnepanuMoHHOW cuctembl Android, a
taoke Xcode u Objective-C mst i0S, a Takke HETAaBHO MOMYJISIPHBIX SA3BIKOB MPOrPaMMHpPOBaHHs SWit,
Visual Studio mist Windows Phone u C #. addexTuBHO padoraer [8].

WHorna BaM HY>XHBI IPOTPaMMBI, KOTOPBIE MOTYT paboTaTh Ha HECKOJIBKUX MIaTGOPMax, YTO MO3BOJISAET
CO3/IaBaTh MPHUIIOKECHHUS 38 KOPOTKUN MPOMEKYTOK BPEMEHH B JIOTIOJTHEHUE K COOCTBEHHBIM MPHUIOKCHUSIM.
B »TOoM ciydae BBIOMparoTCS THOpHIHBIC WIA BEO-TIPHIIOKEHUS, a I pa3paObOTKH HCIONB3YIOTCS
MOOHMIIbHBIE MIAaTHOPMBI C KpoccIaT(GopMeHHOCTHIO [4].

OcHoBbI AM3aiiHa MOOMJIBHBIX NpUJIoKeHHii. CeromHsl CyIIeCTBYET MHOXKECTBO WHCTPYMEHTOB H
CTPYKTYp, KOTOpBIC MOMOTAIOT BaM CO3/aBaTh MOOWJIbHBIC MPHIOKEHUSA. [IpuMepaMu MOTYT CIIYKHTh
IONIC, Mobile Angular Ul, Intel XDK, Titanium Devices, Sencha Touch, Kendo Ul,
PhoneGap.AppceleratorTitanium - mnardgopMsl I HamWCaHWs TPUIOKEHHH KaK Ha HACTOJBHBIX
KOMITBIOTEPAX, TaK M HA MOOWIIBHBIX TenehoHax.

Ha stoii mnardopmMe Bbl MOXKETE CO3/1aBaTh MPHIOKEHUS U TeleGOHOB C TAKUMH OMEPalnOHHBIMHU
cucremamu, kak i0S, Android, BlackBerry. Bam HyxxHO 3HaTh JavaScript, 4ToOBI HamucaTh MPOrPaMMYy.
[IporpaMmma cocTOUT 13 0OBEKTOB CO CICIUAIBHBIMA CBOMCTBAMH U METOJaMH. BoJbIIoi cCiMcOK 00BEKTOB
MO3BOIISIET HCIIONIB30BaTh BCE BO3MOXKHOCTH OMNEpalMoHHON cuctembl. [lpmmoxkenme JavaScript
B3aumozeiicTByer ¢ Appcelerator Titanium API. Bbl Mo)keTe HCIONB30BaTh pa3jiMyHbICe KOMIIOHSHTHI
MOJIb30BATENILCKOTO MHTEpdeiica I CO3J]aHnsl TAKUX JJIEMEHTOB, KaK TEKCTOBbIE TONA (peiiMa, KHOIKH,
cruckd. TOUHOCTh 3THX 00BEKTOB 00ECIIEYNBACTCS HAIJICKAIUM YIIpaBIeHHEM MOOUIBHON miatdopmoii. B
OOJIBIIIMHCTBE CITy4aeB KOJi, HAMMCAHHBIN Ha OJIHO# martdopMe, MOXeT paboTaTh Ha Apyroi miatgopme Oe3
KaKUX-JIN0O U3MECHEHHH.

OpHako He BCe pasiuyus B TUIaT(GOpME OTPAKAIOTCS MPABWIIBHO. B 3TOM ciydyae BaM HYKHO HAaIMCaTh
OTJCNBHYIO TaONMMIly KOJOB JUIA KaKIAOH KOHKpeTHON rtuiathopmbl. YUTOOBI co3maTh HEOOIBINOE
MPUIOKEHUE, HEOOXOMMO 3HATh TOJIBKO HECKOIBKO 00bekToB n3 Titanium.UL

Bot oaun 3 mpumepos: Titanium.ULWindow - oaun n3 Hanboee BaXKHBIX OOBEKTOB C Pa3THUHBIMHU
CBOWCTBAMHU M METOJAMH.

MoxHo ykazaTh (pOHOBOE M300pa)keHHe, TeMy, PacloJjOXeHHe OOBEKTOB M T.A. [ o0bekTa MOXKHO
yKa3aTh:

var windows = Titanium.Ul.createWindow ({backgroundColor: 'red’, title: 'My window'}) moxHO
ycraHoBuTh; windows.open (); itTitanium.UL

31ech KHOTIKA UCTIOIB3YETCs /IJIs BBITIOIHEHHS OTIPEIeNICHHBIX JIeHCTBUH.

varbutton = Titanium.Ul.createButton ({title: 'Hello'}); button.addEventListener (‘click’, function (e)
{Titanium.APL.info ("button™);});

itTitanium.Ul.ImageView - 510 ajeMenT it oToOpakeHus n300pakerus. var image = Titanium. UL

createlmageView ({n300pakeHue: 'myimg.png', mupuHa: 'aBTO', BbICOTA: 'aBT0'}); view.add (pucyHok 2);

Android ocHoBan Ha MHOro4YacTHOM sifipe Linux. OH obecnieynBaeT CUCTEMHOE pa3zieeHue Ha QyHKINN
W OTBEYaeT 3a 0€3011aCHOCTh, YIPaBJICHUE MaMSIThIO, SHEPrOCHCTEMAMHU U TIPOIIECCAMU, & TAKXKE HCIOTIb3yeT
MOJIENTb JPABEPOB C CETEBBIM CTEKOM. Ha «BepXHEM» YPOBHE s/ipa HAXOAMUTCS KOJUICKITHS OMOIMOTEK IS
OCHOBHBIX 0a30BbIX (D)YHKLHUI MPUI0KEHHUS KaK MPOrpaMMHOTO 00€CTICYeHUs, TaK U allapaTHOro.

Takum 00pa3om, 3TOT ypOBEHb NPEACTAaBIISET alrOPUTMBI, IOArOTOBIEHHBIE IJs1 Oojiee BBICOKUX
YpOBHEH, moJiiepkuBaeT GopMathl GailyioB, KoaUpyeT HHGOPMAIIUIO, BBITIONHSET JCKOAUMPOBAaHHUE, CO3/aeT
rpaduky u Tak ganee. bubmorexu coznarorcs Ha C / C ++ Ha OCHOBE ONpeIeIIeHHOTO 000PYI0BaHNSI.
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Mediacation-list mucTHHT TPOrpaMMBI
Kapra 06mexTOB

<ion-title> Kapra o6pexroB </ion-title>
</ion-navbar>
</ion-header> =
<ion-content> » Ak
<div> L u
<ion-segment [(ngModel)|="tab"> e m, @i
<ion-segment-button value="map"> *

Kapta \o 4 ® *
</ion-segment-button> N
<ion-segment-button value="list">

Tizim
</1on-segment-button> SEN T BesnRenge’ -+
</ion-segment> -
</div>

Pucynox 2. Mediacation-list

Hcnonb3ys 3T0T KoJI, pa3paboTUMK YBEIMYUBACT CKOPOCTh 110 CPaBHEHUIO ¢ Java uinu Swift, Ho cKOpoCTh
paboThl mporpaMMbl MOXKET YMEHBIIUTHCSA, TOTOMY 4YTO B MpOrpaMMax yBeJIHYUBacTcs 00beM
BBITIOJTHSAEMBIX onepanun. TakuMm oOpa3oM, IPOrpaMMHECT JTOJDKEH MPEABAPUTETBHO BHIOPATh KOHKPETHYIO
33129y WIN CKOPOCTH BBITTOJTHEHHSI.

[Tnarpopma Xamarin MOXKET HCIOIB30BAThCS JUIsl CO3JaHHMS MOOWJIBHBIX IPHIOKEHUH. Xamarin
ucrionb3yeT s3plk C #. C MOMOIIBIO STOH CHUCTEMBI MOYKHO CO3/aTh JIOTUKY OIHOTO HPHJIOXKEHHS Ha
HEeCKOJIbKHUX aTdopmax ogroBpemerno - Android, i0S, Windows Mobile. 3to npuoxkenune padboraer Ha
Android, iOS nu Windows Phone. Texnonorus Xamarin.Forms 3to no3sosnser. Hcnons3oBanue miaTgopMel
Xamarin OCHOBaHO Ha TOM (aKTe, 4YTO MPWIOKEHHE JOHKHO COAEpKaTh OONBLIYI0 4YacTh
MHororatgopmMeHHoro komxa. Macrpymentsl Android — Bkiodaer smysisTop BHPTYalIbHBIX YCTPOWCTB
Android (AVD). Omynsarop AVD mo3BoiisieT TeCTHpOBaTh NPWIOKEHHE HA BUPTYalbHOM MOOHMIBHOM
yerpoiictee ¢ OC Android. OMynsTop MMeeT BO3MOKHOCTh CO3/1aBaTh HECKOJIBKO BUPTYaJIbHBIX YCTPOUCTB
C pa3nuuHBIMA KOH(puTryparwsiMu. YToOBI co3aTh BUPTyanbHOE ycTpoiicTBO Android, Haxkmute «Co3aaThy»
B MeHI0 «OxHO — Android SDK u AVD Manager», BBeAuTe UMl BUPTYAJILHOTO YCTPOWCTBA U YKAXKHUTE €TO
XapakTepucTuku [8].

3akumouenue. B HacTosIee BpeMsi IIUPOKO UCIIONB3YIOTCS COBPEMEHHBIE TEXHOJIOTHU MTPOSKTHPOBAHUSI
MOOMJIBHBIX MPHJIOKEHNH, ITUPOKO UCIOIB3YeTCss MOOMIBHOE MpOorpaMMUpoBaHue. JlocTmkeHus B 001acTH
TEXHOJIOTH MOOMJILHOTO TPOTrPaMMHUPOBAHUS MO3BOJIIET pa3padaThiBaTh, TECTUPOBATH M BBOJUTH B
AKCIUTyaTaIHI0 MOOMIIbHEIE MTPUIOKEHUS.

MobunesHble npunoxkenus nyonukyrores B Google Play u Apple App Store n ucmosb3yroTcs LIMPOKO.
D710 Hamboyee PacmpOCTPaHEHHBIE THUITBI MOOWIBHBIX IPUJIOKESHUH, NpeJHa3HaYeHHbIE IS OOIICHUS B
Pa3NUYHBIX WTPax U COIHUANBHBIX CETSAX, a TaKKe JOCTYITHO MHOXKECTBO TMPWIOKEHHH JJIS IEKTPOHHON
KOMMepIuu. Pa3paboTaHHBIE MPUIIOKEHUS, €CI OHM NpOo(ecCHOHATBHO pa3paboTaHbl, TO MOOWIBHBIE
MPUIOKEHUS 3aHUMAIOT 0C000€ MECTO B JKM3HHU YEIIOBEUECTBA, 00JIEryast MX MOBCETHEBHYIO IESTEIBHOCTb.
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CAYCAK I3AEPIH TAHY CYPETIH A KAKCAPTY 9JICTEPI

Anoamna

byn makanana cyperTi jkakcapTyna caycak i3ZiepiH TaHy eceOiH memy ymiH [ayccThIk Iy («ak IIy» peTiHze
Oenriyi) aNropuT™i, KapaMma-KaWIIBUIBIKTBI PETTeY JKOHE KapKbIHABUIBIKTHI KaJIlblHA KENTIpy oJicTepi JKoHe
naiJjaJaHplUIaThIH JIepeKTep (mapamerpiep), caycak i3JepiHiH CypeTTepiHZe KOFapbl Iy AeHreill Oap aiiMakrapibl
KaJITIbIHA KeNTipy KoHE KeCKiHl JKaKcapTy oAicTepiMeH MaiJanaHbUIaThIH aKayIapabl KO0 KapacTelpburad. COHBIMEH
Oipre Oynm Makanajma caycak i37epiH CaNBICTBIPY TPOIECIHIH €H Herisri OemikrepiHiH Oipi — cyperTepni eHuey
KapacTHIPBUINBL. ATam aiiTKaHOa, caycak i3[epiH CaJBICTBIPY MoceleciHe, caycak i3lepiH OypManaynelH OipHemre
omicTepiHe, caycak i3IepiH jKaKcapTyIObslH OipHeIle KeHIHCH KOJNAaHBUIATHIH ONICTepiHEe XOHE 3epTTey OapBICHIHIA
KOJNJAHBUIATBIH CYpeTTepAl OHACY KypajjapblHa TOH IIy TankeputaHapl. Cakrayra OaifmaHpICTBl (paiin mimiMiHIH
epEeKIIeINiKTepi caycak i37epiH TaHyJarbl HEeTi3ri MiHASTTepIiH Oipi OONBIT TaObLIAIEL.

Tyiiin ce3mep: I'aycc mybl, caycak i3lepiH CaJBICTBIPY AITOPUTMIEP], Kapama-KalIIbUIBIKTBI PETTEy IKOHE
KapKBIHIBUIBIKTHI KaJIIbIHA KENTIPY, Caycak i3/1epi, OpTaiia MoH KOHE AUCIICPCHSL.
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METOABbI YJIYYIHIEHUSA N30BPAKEHUS PACIIOBHABAHUU OTITEYATKOB ITAJIBIIEB

B Hacrosimieit paboTe paccMOTpeHBI pelIeHUs 3aj]ad pPaclio3HaBaHUM OTIEYAaTKOB MAbLEB Ul YIYYIICHUS
n300pakeHHsl aJrOpuTMa YMEHBIIAIOIUA ['ayccoBKHi mIyM (M3BECTHBIH Kak «OEJbIi IIyM»), METOIbI PEryJIUPOBKH
KOHTPAaCTHOCTH W HOpMaJIM3alluil MHTEHCHUBHOCTH U HCIOJb3yeMbIe JaHHbIe (IIapaMeTphl), BOCCTaHOBJIEHHs o0nacTeil ¢
BBICOKMM YPOBHEM IIyMa Ha M300pa)KEHUsIX OTIEYaTKOB MAaIbIEB U YCTPaHEHUs MOBpexAeHUH. B 3Toii craThe Takxke
o0cyXJaeTcs 0JlHa U3 CaMbIX BaXKHBIX YacTeil Ipoliecca CpaBHEHHsI OTIICUYaTKOB MajblLieB - 00paboTka u3o0paxeHui. B
YaCTHOCTH, OOCY)XKJATUCh IIyM, CBA3aHHBI CO CPaBHEHHEM OTIICYATKOB IAJIbIIEB, HECKOJIBKO METOJOB HCKaXKEHUS
OTIIEYATKOB TAaJbIEB, HECKOJIBKO PACIPOCTPAHEHHBIX METOAOB YIYYIIEHHs OTIEYAaTKOB MajbleB U HWHCTPYMEHTHI
00paboTKN n300pakeHNH, MCIOIb3yeMble B UccieoBaHUAX. DYHKIMN, CBSI3aHHBIE ¢ cOXpaHeHHeM ¢opmata (aiina,
SIBIISIFOTCS O/THOM M3 KITFOUYEBBIX (PYHKIMIT paclio3HaBaHUS OTIIEYATKOB TAJIbLEB.

KuroueBblie cji0Ba: raycCOBKHUIl ITyM, aIFOPUTMBI IIPH COMOCTABIECHUS OTIIEYAaTKOB MaJbIEB, METOBI PErYIHPOBKH
KOHTPACTHOCTH M HOPMAaJIU3al[M HHTEHCUBHOCTH, OTIIEYaTKa MaNbLEB, CPEIHET0 3HAUYCHHS U TUCTIEPCHH

Abstract
METHODS FOR IMPROVING THE IMAGE OF FINGERPRINT RECOGNITION
Imanbaev K.S.%, Kozhamkulova Zh.Zh.?, Aituganova Zh.T.%, Sydykova M.M.%
! Almaty technological University Almaty, Kazakhstan
2 Kazakh national women'’s teacher training university, Almaty, Kazakhstan

In this paper, we consider solutions to the problems of fingerprint recognition to improve the image algorithm that
reduces Gaussian noise (known as white noise™), methods for adjusting the contrast normalization intensity and data
used (parameters), restoring areas of high noise on the images of fingerprints. In addition, this process is one of the most
important part of the process, which involves the cleavage of the cleavage of the palms - the processing of the image.

By consistency, the noise obtained, coupled with the overlap of the cleavage, the multiple methods of drawing the
cleavage of the cleavage, the multiple disaggregated methods of gaining the cleavage of the cleavage, and the
workmanship of the instrument, Functions, combined with file format overlays, move from one-to-one key folding
functions to the overlay palms.

Keywords: Gaussian noise, algorithms for matching fingerprints, methods of contrast control and normalization
intensity of fingerprint, average value and dispersion.

Byrinme Busyanael OeNriUIEpHAiH Kbl KaObUIJaHFAH >KUBIHTBIFBI JKOK. bBip BU3yanabl Oenriiep
KUBIHTBIFBIHBIH OOJNMaybl KecKiHIepAl Tanjgayda Oenrisi Olp KUBIHABIKTap TyFbI3aabl. bipiHmiigeH, Tanaay
MoceJieci TYBIHAANAbI, O KaHJail Oenrinepli KaJblNTacThIpy KaKeT eKeHiH aHbIKTaiasl. COHbIMEH Karap,
KeUinmKepIep/IiH KAIbINTaCybIHIaFbl HAKTHUIBIKTBI aHBIKTAY MPO0IieMackl 0ap.
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Kaszipri yakpITTa CypeTTep/liH CHMBOJIIBIK CHITATTaMACHI d3ipiiey AcHredinae. CHMBOJIIBIK CHITATTaAMaHbI
KYPY 3aHIbUIBIKTAPBIH JKAKChl TYCIHIE€H K3/, KECKIHI Talaay/blH JKaJIlbl )KYHeIepiHiH MYMKIH OOJIaThIH
JaMy KinTi xatblp. Kazipri yakbITTa 35eMeHTTep MacCuBi HeMece KapamaibiM Oenrinep >KUBIHTBIFBI aPKbLITBI
KECKiHHIH CHMBOJIIBIK CHIATTAMAChIH KAaJBIITACTHIPYABIH HETI3r1 Ke3€HI AJIEMEHTTEPHAiH T'€OMETPHUSIIBIK
OaiinaHbIChl MEH OailyIaHbICHIH aHBIKTAY OOJIBIN TaOblIa(bl, OCBIFaH OalIaHBICTHI OJaP COJI CHIHBINKA >KaTa lbl
nen OommkaHaael. TiKTepTOYPHIITH TOP TYPIHAETI OMHAPIBIK CYPEeT YIIIiH TOPT dJIEMEHTTEH TYPaThIH CaKHHa
OapIiblK KaObUIAaHFaH aHBIKTaMara COWKec OyJl cypeTTi yiI aliMakka Oelefi: CaKMHAHBIH CBHIPTHIHAAFBI aK
dJIEMEHTTEp, CAaKWHAHBIH IMIIHICTI aK 3JEMEHTTEp JKOHE CaKWHAHBIH ©31HIETI DIIEMEHTTEp, op aifMaKTHIH
immiHmeri anemenTTep Oip GipimeH OaimanpIcThl. Ci3 eKUTIK CypeTTi €Ki YINTHUTBIKIICH TYPFhI3a ajachi3. by
CYpaKKa HaKThI xkayan Oeiriii Oip Jopexene KOChUIBICTBIH KaXKETTI aHbIKTaMachlHa OafIaHbICThI.

Ken rpamycThIK cypeTTepliH >KauIbl KOpiHICi - ceri3 Kepll 3IeMEHTTEpPMEH KOpIIalFaH >JIeMeHT (A
anemenTi) (B-nen I-re meiiin). A ameMeHTiHIH S KacHeTi OipHeIe KaparmaibiM cCUIaTTaMaHbIH (KapbIKTHUIBIK,
TYC, KYpbUIBIM JoHE T.0.) HeTi3iHAe KYpbUIFaH Jelik. TepT KOCBUIBICTBIH aHBIKTaMachl OOHbIHIIA, A
anemenTinae S kacueti 6ap. Coun cusiKTbl, TOpT OybIHIB A xoHe E, C sxone D anemeHTTepiH xKuek OolbIMeH
MIEKTEHTIH AIIEMEHTTep apachlHIa OpHATyFa 00Napl, erep KYITHIH €Ki MYIIeciHiH e KacueTi Oipaei Ooca.
Ceri3mik KOCBUIBIC A DIIEMEHTIH NHWAaroHalb OOMBIHIIA KepIIiepiHiH OipiMeH, MbIcanbl, F HykTeciMeH
mekTeceTiH F aeMeHTiMeH, erep ekeyinae Oip/aeit kacuet 0oJica, KOCyFa MYMKIHJIIK Oepe/ti.

TepT KOCBUIBICTHIH aHBIKTAMAChIHA COHKEC TOPT aKbIPAaTBUIFAH Kapa TY3Y CBHI3BIKTHI CETMEHTTEp Oap, ai
ceri3 0allIaHBICTHIH aHBIKTAMACHIHA COWKEC JKaJFaHFaH Kapa dJIEeMEHTTEepAiH cakuHachl OeliHenenreH. Ceri3
KOCBUIBICTA aK CAKWHAHBIH IIIiHJE OpHaJacKaH »OHE CaKWHAHBIH CBHIPTBIHAH aK dJIeMEHTTEpPMEH
OalinaHpicKaHbIH aTan eTeMis. Ocklnaiiina, napajgokc naiina 6onaasl. Erep Kapa seMeHTTep cakWHara Ceri3
OaifaHpIC IPUHITUTI OOMBIHIIA KOCBIICA, OH/IA OYJI CAaKMHAHBIH 1ITKi KOHE CHIPTKHI aK dJIeMEeHTTepi OemiHe i
nen kyryre Oomanel. Ochl AujeMMaHBl IIEITy YIIiH S KacueTi 0ap diIeMEeHTTep YIIiH ceri3 OaiinaHblc
aHBIKTANaAbl, al S KacueTi Oap »neMeHTTep YWIiH TepT Oaiinanpic mpuHOumi (S KUBIHBIHBEH DS-
KOCBHIMIIIACHl) HEMECe KEePiCiHIIe OpPHATHIIA/IbI.

OkmaynaHyblH aHBIKTaMachl JKacajbIHFaH, A SJIEMEHTI OKIIayJaHFaH [el arajajasl, erep Cceris
OaiiylaHpIC MPUHIIMITI OFAH KOPIIiJICPAiH Ke3-KeJITeHIHEe KAaThICThI cakTaiMaca. A anemeHTi - oy B, C, D, E
KOpUIIEPiHiH 9pKaiChICbIHA KATBICTHI TOPT OallaHBIC TPUHIMIN cakTanaTelH imki smeMeHT. Ci3 ey
0oJyMaraH/ia eH JKaKblH KOpIIJIEpiMeH TepT OaiilaHBICHl JKOK IeKapa dJIeMeHTIH Taba amachi3. KochuibiM
aHBIKTaMaapbl TIKOYPBIIITHL PACTPABIH HYKTEJIEPiHAE Y3IIKCi3 KECKiH epiciHae YITuUiepAi alry apKbUIbI
IBIHFaH CaHJBIK KECKiH yiriciHe HerizgenreH. ['omaii anTel OypBIITHEI TOP KYPBUIBIMBIH YCHIHIBI [1].
MyHnaif KypbUIbIM TiKOYPBIIITHI TOP/BI KOJJaHYIaH TYbIH/IAaFaH KONTETeH KUBIHABIKTApAaH ayiiaK Ooaipl.
AJNTBI KBIPITBI JKY#i€ KaFJallbIH/Ia KOPII 3JIEMEHTTEp aIThl KACHETTi O0iajbl, erep onap Oiplei KacuerTepre
ne Ooinca xoHe Oip-OipiMeH opTak >KHeK OoibIMEH mIekTecce. MyMKIHAIKTEpl NILFapyAbIH KOITereH
npo0iieManaps! YILiH ajiThl OaiaHbIC apKbUIbI aiiMaKTap/IbIH IIeKapaIapblH Kypy arOpUTMIEPI xKacaspl [2].

Amnaiina, anTeIOYpPHINTHL KYHEeHI KeHIHEH KOJJIaHyFa OHBIH HETi3ri €Ki KeMIMIUTri Keaepri KenTipeni.
BipinmrigeH, KecKiHli ckaHepJiey KYpbUIFBUIAPBIHBIH KOMIIUTITiHAE TiK OYPHIIITH pacTp 0ap; alThIOYPHIIITHI
pacTepre Kely YJIKEH KHbIHJIBIKTapra Tar 00yajpl. EKiHIIACeH, aaThIOYPHIIITE PACTP KONTEICH KEHICTIKTIK
OHJICY alITOPUTM/IEP] YIIIiH BIHFAHIIBI €MeC, MBICAJIBI )KHHAKTAY koHe Dyphe TypiaeHaipyi.

Caycak 131 KeCKiHJAEpiHIH calachlH KEHICTIKTE OHJICYIIH >OFapbljia aTajfaH ajJropuTMepl MPOLECTi
ITOPUTMJIEY YIIIH 6Te KOJaiIbl eMec.

Cyperrepaid camacelH JKakcapTyAblH Typii omicrepi Oap. Caycak i3aepiH TaHy Ke3iHAE CypeTTi
’KaKCapTy/AbIH MbIHAHJIAi OCaJl COTTEPI Ke3/1eCei:

- caycak i3JIepiH CaJbICTBIPY Ke3iHJIe KOTITEreH allrTOpUTMIIED «aK IIy» peTiHae Oenrii ['ayccThK mryapt
a3anTIanbL;

- Kapama-KalIIbUIBIKTHI PETTEY oHE KAPKBbIHABLIBIKTHI KAJIITbIHA KEJITIPY JKOHE MaiiaaHbUIaThIH JEPEKTep;

- caycak i3JIepiH TaHy CypeTiHJe Iy JeHTei )KOFapbl allMaKTap bl KaJIIbIHA KENTIPY XKoHE
3aKBIMJIAHYIbI JKOIO;

- CYpeTTi JKakcapTy 9[iCTepiMeH KOJIaHbUIAThIH KE3CHEP;

- caycak i3/IepiH TaHy CypeTiHe Cy3riHi KoJIaHy Ke3iHe Tajlall eTUICTIH mapaMeTpiiep;

- KbICYy aJTOPHUTMI;

- op TYpai popMmaTTarsl cypeTTepi TYpJICHAIPY YIIIH CypeTTep KiTalxaHachl;

- cakray (popmarbiHa OalnaHbICTBI Paiiin GOpMATHIHBIH €pEeKLIeIIKTepi.

Bys sxkyMbicTa caycak i3lIepiH TaHy Ke3iHJe CYpeTTi )akcapTy oHe 'aycc myblH aszaity yumriH [Maycc
OoMbIHIIA IIaWbUTY 9JIiCI YChIHBLIAABL. ['aycc OOMBIHINA IIAMBUTY JEreHIMI3, caycak I3[epiHiH oHeIMEercH
JepeKTepiH any YIIiH NaijanaHbUIaTBIH Kypajnaap KeMeriMeH Kocyfa 0onateiH ['aycCThIK LIyApl THiMIL
azafiTaThlH caycak i3JIepiH CANBICTBIPYABIH KONTETeH op TYPIi alTOPUTMJIEPiH KOJIJAHATHIH KEH TapasFaH
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omic. I'aycc Ooiipramma maieiry ["ayce sapocsl Oap eki enmeMIl KHHAKTayIbl OpBIHAAY apKbUIBI OipiHII
OPHEKTE KOPCETIITeH IEH OpBIHIaIa bI:

x2+y2

G(x,y) = ﬁe_ 202 D

Byn ypmic cyperreri «ak ury» Hemece «l'ayccThIK mmyasl» aszaiiTyra MyMKiHmIK Oepeni. Kapama-
KaWIIBUTBIKTBl PETTEY JKOHE KAPKBIHABUIBIKTHI KAIIMbIHA KEATIPYAiH TYpii omictepi Oap. EH kem Tapanran
omicTepin 6ipi HAKTBI OpTalIa MOH MEH JIMCIIEPCHSHBI /L U 02 KOHE THICIHIIE COH/all aK MaKCaTThl MOH MEH
JUCTIEPCUSIHBL flo M 0o’ JKOHE KAyallChI3ABIKTHI MalialaHa OTHIPBIT MOMHMKCENbIl HOpMaaay OOJBII
taObuTabl. OpOip Kipic mukcem I (i, j) (2) TeHumeyni maipanaHa OThIpbIN ©3iHIH THicTi mbFeic G(i, j)
nukcenine typiaenmipemis [2]: if 1(i,j) > u

s3I, H-w? . ..
Ho +\/%l lf](l,]) > u

62 .’ N 2 .
o JBUD otherwise

G(i,j) = )

Xonr, Ban sxone /[kaifiH YCBhIHFaH 9/icTeME caycak i37CpiHiH CYpeTTEpiHJEe JKOFaphl Iy JeHrehi Oap
aliMaKkTapabl KalIlblHA KEITIpy YILIIH MIyObl aliTapiablKTall TOMEHIETY JKOHE ChIHFaH Tapakrap MEH Kapama
KaWIITBIIBIK, 3aKBIMIAPIBI KOO YIIIH CYPETTi KaKCcapTyAbIH 0acKa dicTepiMeH KOJNIaHBUIATHIH 5 Ke3eHHEH
TYpaThIH TEXHOJIOTHUS KOJNIaHbUIA b [3]:

e Kapama KallIbUIBIKThl OHTaMIaHBIPY;

JKePrimiKTi Oarmapasl Oaranay;
JKUUTIKTI XKEPTUTIKTI Oaramay;
OHIp/iH MacKachklH Oaranay;
CY3Tiney;

Byn omic 4 xoHe 5 ke3eHIeple caycak i3JepiH JKaKcapTyAblH Oacka 9ICTepiHEH epeKIleacHe . 4-1i
Kamamaa OelHeHI «KalmblHa KeNTipileTiH» HeMece NIy OOWBIHINA KaNIbIHA KeNTipiTyli Hemece cy3imyi
MYMKIH X9HE KaJlllblHA KeNTipiIMeiTiH, Oy jkaFjaiia m1y Hemece 3aKbIM ThIM YJKEH aMakThl eJeMey
KepeK, 5 Ke3eHJC TapaKThIH XOHE Tapak *KHUUIITHIH JKepriiikTi OaraapeiHa OarbiTTajiraH ['abop cy3riciHiy
KUBIHTBIFBl Naiinanansuianpl. llapamuiens WIBIFBIHKBI JKHALII koHE OarmapblMeH OepiireH akKmapaTThl
naiaanaHa OTBIPHIIL, XKOJAK CY3Tici MIAFbIH XKEePTUTIKTI allMaKTap/ia O/1aH KeiiH OapibIK caycak i37epiH TaHy
CYpETTepiH/Ie KaXKEeT eMeC Iy Ibl KO YIIIH KOH(PUrypaIisiaHFaH.

Caycak i3mepin Bepu¢ukKanusiay, COHKECTEHIIPY >KOHE JKIKT€y MakcaTTapblHAA, OIETTE, EpeKIle
HYKTENIepi CEeHIMJIi TaHy YVIIiH, i3lepHaiH OacTamkbel CYpeTTepiH >KakcapTy KaxkeT. I[31i jkakcapTy
HYCKaJIapbIHBIH Oipi-KeseM cy3rici apKbUIbl OHBI ¢y3y. Ol Mep3iM/Ii KyphUIbIMBI Oap CypeTTep YIIiH THIM/II.
Amnaiina, i3epaiH TYpJli ydacKeJIepiHae ChI3BIKTap/IbIH op TYpJii OarbITTaiTybiHa OaimanbicThl ['abop cy3rici
KaxeT. OpicTi ecKkepe OTBIPHII CaJbIHFAH TYPJICHAIPUIreH KeJieM CY3rici OyJ1 MacelieHi HIenryre MyMKIHAIK
Oepeni. CoHbIMEH Karap, Makajala YCBIHBUIFAH KOTEPEHTTIK €cenTey OJaH dpi alropuTMAaep YLIiH
KBI3BIFYIIBUIBIK Cajlajiapbl OOJIBIN TA0BUIATHIH KECKIHHIH €H alKbIH CETMEHTTEPIH 06JIyre MyMKIHJIIK Oepei.

Cyperreri caycak i31 ofeTTe CypeTTi CoHKecTeHAIpyre KaKeTTi imMmekTep, Jenpra sxoHe Oyiipa CHAKTHI
Oenrinep/i kepcereai. Anaiina, opTypii Keaepriiepaiy (Kip, Karmapiap >koHe T. 0. caljjapblHaH OHIeIMETeH
CypeTTe) i3ep CBI3BIKTaphl OypManaHybl MYMKiH, Oyl Oenrinepni TaHyJarbl Karenep. MyHJail KaTenepai
KOI0 YIIH CypeT JKaKcapThUIajbl. By peTTe KeckiH OWBIHABUIBIFBI TOMEHJIEH I, all MOJETbh aHAFYPIBIM
aHbIK. OpedHeTTe caycak i13A€piHiH CypeTTepiH >KakcapTy YILUiH KeJIeMAi Cy3ri HeTi3iHjaeri omicTep i
KOJIIaHBLIAIbI, OJ1 KECKIHACPIiH MePUOITHIK KYPhUIbIMbIH eckepei [1, 2]. Cy3riHi KIacCUKaJbIK ICKE achIpy
ere oMOcOanm OoNFaHIBIKTAH, OHBIH caycak i3/lepi CYpeTTEepiHiH epeKNICTIKTepIH eCKEepeTiH
Moau(UKaNUsAIaHFaH HYCKANIapbl KOJIaHbUTA b [3]. YaKbITTHIK JOMEHAET XKHUUTIKTIH KUUTIKTIK aliMaKTaFbl
KeOelTyre colikec Keiy KacueriHe OaiaHbICTBl ['abop cCy3riciHiH MMIYJIBCTIK peakuusichlHbH Dypbe
TYpJIEHYi - TApMOHHKAJBIK QYHKIUSIHBIH [ayccuaH xoHe Dypbe TYpIeHAIpYIepiHiH KUHAKTATYBl OOJBII
Tabputaapl. ['abop cysrinepi ['abop ToNKeIHAApbIHA TiKeJeH KOCBLIaAbl, OUTKEHI ojap OipHele KUiITIKTep
MeH OypbUIbICTap JKacail anazpl.

l'abop keHicriri (curHajisl Oap Cy3riHi opay) OeiiHenaepai OHICYIIH TYpJi KOChIMIIAJIApbIHAA, aTall
alTKaH/aa, KayllncCi3aiKTiH OMOMETPUSIIBIK JKyHenepinae Pagyra KaObIFbIH TaHy YILIH JXKOHE caycak i3aepiH
TaHy HeTi31HAe KOJ KEeTKi3y/i OaKplIayAblH aBTOMATTaHIBIPbUIFaH )KYHECIHAE KU1 KOJIaHbLIAbL.
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I"abopabpIH KIIacCUKaBIK CY3Tici

x2+y?

202

h(x,y) = exp (— ) cos2nf (xsinf + ycos@) (3)

MYHIaFbl X, Y - HYKTEHIH KOOpAWHATajaphl, G - €CENTEeNTeH KAaJBIITHl YJECTIPIMHIH CTaHIAPTTHI
aybITKybI; T - sxuinik; 0 - uneTpain 6arbITh (6 sxoHe f mapamerpiepi cy3ri MackachblHa KaTabl, O OypHIIIbI
KEeCKIHHIH YCTiHAeri MacKaHbIH OarbIThIH Oimmipeni). ®@opmyma - Oynm [ayccmaHmblK KoHE MEPHUOITHIK
(YHKIUSTHBIH, ©HIMI, OJ1 IEpUOATH OeWHEeIepAiH MOHOTOH/IBI alMaKTapbIHBIH XKakcapyslH Oimmipeni. Cy3yai
KOJIJaHy YIIiH OFapblia aTainraH ['abop cysriciHin mapamertpiiepin 0imy kepek. Caycak i3aepi karaaiibiHaa
CBI3BIKTAP/IBIH JKULTIT MEH CTaHAAPTTHI aybITKY HETi31HEH KECKiHHiH >KEePTriliKTi CHIaTTaManapblHa ColKec
KeJeni.

Caycak i3aepiH Tanyna ["abop cysriciH maiimanany yurs (4) ¢opmynana kepceTulreHaei 3 mapamerp
KaXeT:

1. ocBI aiMaKTaFbI Tapak >KUUIIT, f

2. oCBl aliMaKTaFbl TapaKTapabl Oaraapiay, @

3. 'ayccThIH KaJbIITHI ayBITKYIaphl

x2 y2
h(x,y:¢,f) = exp {— [5—‘2 + é]} cos(anx(p), (4)
M¥H,H3FBI:
Xy = X cOSQ +y sing,

Yo = —xsing +y cose. (5)

Kuinik meH Oarmap cy3ineTiH arbIMIarbl Oarmap apKbUIBI aNbIHFAH OX JXOHE Oy MOHJIEpiH TaHAay
KOMIIPOMUCTI Oinaipeni. MoHi yikeH OOJFaH cailblH COFYPIIBIM CY3Ti HIyFa Te3imai Oomaapl, Oipak cysri
Mapa3uTTiK TapakTap MEH oMmaTtTap skacaybl MyMKiH. CoJl CHSKTBI apaMeTpJIepAiH MoHI a3 OoJiFaH cailblH
Mapa3uTTIK MIBIFBIHKG a3 OemiHeni, Oipak mryabl a3zaiiTyra triMci3 6omansr [3]. XKakcapTteurran E Gelineci
Keneci TeHaey (5) apKbUTbI abIHAIBL:

255, ecep R(i,j):O

ELD)= s S huv:ofh )G )6l -ui-v), ecep RGJ)=0  ©

U=-wy /2 V=—0y | 2

MyHznarel G — caycak i3iHiH KaubinThl Oeiineci, O — Oarmap Oeitneci, F— skminmik keckini, R— 4-mi
KaJlaMa ajblHFaH KaJlblHa KEeNTipileTiH Macka, wg— ["abop cy3riciHiH emnmeMi.

BeiiBiier Kbicy anropuTMi CKaJsIpJibl KBAHTTAY JKOHE JIEKOMIIPECCUSTHBIH THICTI aJlrOPUTMI caycak i37iepiH
uneHTuukanusiay xyhecidiyg 0ip Oeiri petinae Konganbiiansl. Keckinmi eHIeyIiH op TYpiHaeri Herisri
MIHJIET - OHBI BIKIIAM TYPiHIE KepceTyre MYMKIHIIK OepeTiH TuiMai KepiHicTi Taly. 3amaHayn CUTHaJIAap
TEOpUSCHl MEH MpPaKTHKACBIHIA, aran aWTKaHAa CHEKTPIIK aHaIM3Je epeKlle THUITeri CUrHajumap —
TONIKBIHJAp KoJAaHbuTapl. EH Kem Taparan op TYpJi MIIiMIEp apacklHAaFbl CypeTTeplli TYpICHIIpY YIIiH
Python cyperrep kiTanmxanacel maiigananbiiabl. By cyperrepai 6ackapy Kypaijapbl caycak i3IepiHiH
cypeTTepiHie ycak OemmmeKkTepii caiy YIIiH, COHIAl-aK eHAEIMEreH CypeTTepii TYPJICHIIpY *XoHe Oap
cyperTepai Kkepy OarmapiamanapbeiMeH naiinanany ymia PNG-garet WSQ keckingepi.

By makanama caycak i3/IepiH CalbICTBIPY MPOIECIHIH €H HEri3ri 0esiKTepiHiH O0ipi — cypeTTepi eHAey
KapacThIpbUIABL. ATall alTKaHla, caycak i37IepiH CaJbICTBIPY MaceleciHe, caycak i3aepiH OypmanayablH
OipHemie oJicTepiHe, caycak i3JIepiH KaKcapTyIblH OipHelle KeHiHEH KOJJIaHBLIATHIH OSJICTEpiHE >KOHE
3epTTey O0aphIChIH/IA KOJIIAHBUIATHIH CYPETTEPli OHJICY KypaiapblHa TOH Iy TaTKbIIaHIbI.

Caxrayra GaifnanbIcThl (hailyl MiIIIMiHIH epeKIIeNiKTepi caycak i37epiH TaHyJaFbl HETi3rl MiHAETTEpAiH
0ipi Gonbin TaObuIagbl. Caycak i37epiH KecKiHAepi KiTanxaHanapsl Oap, oyap THICTI MIapajaphbl KOK CaKTay
YIIIH THIMII eMeC TajanTap jKacaiibl. caycak i3epiHiH Jepek KOpbl 66 MUJUIMOHHAH acTaM YJITiHI KYpauibl,
oJIapbIH KOMIILTITiHIe OH MIAKTHI 13/1epi 6ap TONBIK KapToukaiap jxoHe OipHelle TaHOanap KHUBIHTBIFB 0ap.
Keneci Ttapayma ocbl MoceneHi miemry YIIiH KaObUIJaHFaH Inapajap CHUMaTTajaibl: COUKECTeHIIpY
KyHenepinae caycak i3aepi yuriH WSQ cyper mimimin xacay. CoHbIMEH Kartap, Oy Tapayna d3iplieHreH
JKyHeae KoJiaHbliaThiH (aiii minrimMaepl KapacTeipbiianbl. Caycak i3aepiHiH aepekTepi kebiHece cypeTTep
TYpiHAe cakranaabl. byn caycak i3i Typasibl KOCBIMIIA aKMapaTThl caKkTal KaHa KOWMai, COHIal aK >kaHa
OHE KbI3BIKTHI HOTIDKENIEpre 9Kelyl MYMKIH caycak i3[epiH €cKi caycak i3AepiMeH CallbICTBIPYABbIH >KoHE
OenriyiepiH aayJblH jKaHa oJAICTEepiH mMakjanaHyra MyMKiHAiK Oepemi. Cyper TypiHAe caycak i3zepiH
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CaKTayIbIH KeMITTIT1 (aJIbIHFaH HBICAHAAp Ti3iMi TypiHAe (aimmapasl caKTayIblH OpHBIHA) CypeTTep Oip
raHa (QyHKIHSIAp Typajibl akMapaTieH calbICThIpFania anTapibikTail yikeH. [IsiHbIHAA 12, caycak i37epiH
CaAJIBICTHIPY aJITOPUTMJICPI Typallbl aUTHUTFAH A cayCaK i3iHIH YJIKEH Oeiri mrybl 6okt Tadbutanst. [lareH
caycak i37epi AepeKkTep Kophl yiiH Oyi npobiema emec. bipak ipi yiisiMaap yiIis, erep ojlapAblH AEpPeKTep
KOPBIHBIH OJIIEMIiH ecKepce, IIBIFBIHCHI3 KECKIHIepre KhI3MET KepceTy ThIM KayinTi. bynm cakray
mpoOJieMacklH TIENTy YIIiH, OapiblK Taimansl (YHKOMSAHBI CaKTail OTBIPBIN, caycak i3iHIH CypeTiHiH
JepeKTepiH OapbIHIIa KbICHIHBI3. Kaszipri yakpITTa cypeTTepi KbICyIbIH OipKaTap oficTepi KOJAaHBLIAIbI.
PNG, TIFF xone JPEG ¢opMaTTaps! yIIiH KOFaNTyChI3 KbICY dicTepi ae 6ap. Ochl omicTepiH KOMIIiTiri
caycak i3/iepiHiH OeliHenepi YIIiH THICTI KbIcy K03 punmeHTTepin KaMTaMach3 eTce Jie, Ui caycak i3znepi
Oap maiimanbl aKmaparThiH enoyip Oeuiri skoranaabl [4]. ILIBIFBIHCBI3 KBICY OJICTEpi KapThLIall TYCTIK
OcifHesep YIIH IIaMaMeH 2 KbICy KO3(QUIMEHTIH KaMTaMachl3 eTe/li. backa a TaHbIMall KbICY dJicTepi
0,75 OWTTIK TUKCENbIe TCHIICATCHIE «OJOKTHI acepiep» KEmepriciH jKacaIbl JKOHE THIM KOIl aKapaTThl
aNBIll TacTaiapl. ¥Ycak TYWeKTepl >kKuHayFa OypmarayAblH OCHl TYPiHIH ocepi aHBIK, «OJOKTBHIK» HIIYBI
TapakTapAbl <OKbUDKBITYBD» MYMKIH, OJ TapakTapAbl >KYKapTy MpoleciMeH Oipre TapakThlH asKTaly
TYPIHJETI Mapa3uTTIK YCaK-TYeKTepAl TyAbIpysl MyMKiH. JKanFan ycak-TyHekTepaiH maiina 0oy mopexeci
caycak I3/epiHIH TapaKTapblH TeTicTey YIIIH KOJJAHBUIATHIH «OJNOKTBHIK» IIYABIH JKOHE OIICTIH
Kypaeniiirine OainanpicThl [S]. KbICyIbIH KOJIAHIBl ajlrOpUTMIHIH KOKTBIFbIHA JKayar PETIHAC KaJIThIH
JKETicTeyi KenTereH ipi YHbIMIap YIIiH ChIHH mpo0ieMa OonFaH Ke3ze OamaManmapibl 3epTTey KaxeT OOJIbI.
Xommep, [Ipecton, bpammm xone bpucnayHHBIH 3epTTey HOTIKECIHIE 93ipJICHIeH KbICY CTaHAapTH BeliBier
ckamsapislk kBautTay (WSQ - Wavelet/ScalarQuantization) Kpicy cxemachl perinze Oenrimi [6]. By
XKYMBICTa OacThl Hazap ['ayccThIK MIyABl a3aiiTy YIIiH CypeT camachlH jKakcapTyJa caycak i3JlepiH TaHyFa,
KapaMma-KapChUIBIKTBl PETTEY OMICTepl MEH KAaJIMbIHA KENTIPYy KAPKBIHABUIBIFBI JKOHE TMalalaHbUIaThIH
nepektep (mapamerpiiep), caycak i3/IepiHiH CypeTTepiHAe *Orapbl HIyJIbl aliMaKTapbl KaJIbIHA KENTipy,
CYpeTTi KakcapTy oficTepiMeH KOJIIaHBUIATBIH Ke3eHIEep[i, caycak i3/iepiH TaHy CypeTTepiHJe Tajal
eTUIeTIH MmapaMeTpliep, KbICy ajlrOpUTMi, op Typii ¢opMaTTarbl CypeTTepli TYpIEHAIpY YIIiH CyperTep
KiTalmxaHachlH, CaKTayFa Tajan eTiuleTiH (aiia (opMaTTaphIHBIH EpeKIIeNiKTepiHe aynapbuiagsl. OmeM
CY3TiCIH KOJJIaHy CYypeTTi jkakcapTaabl. OHIa TaHOamap CHI3BIKTaphl Kapama-Kapchl OeJIiHim, Irynap
XKOWBLIa . BrHapHU3anusiaHFal cypeT oJlaH dapi TYPJICHIIPY YUIiH BIHFAWIIbl: KAHKANAy KoHE TaHOaIapaarsl
epekme HykTenmepai i3gey. KorepeHTTinmikTi maipamaHy KOCHIMINA €CENTeylepAl OpBIHIANUTHIH
KBI3BIFYIIIBUIBIK aiiMarblH O6JICKTEYTe MYMKIH/IIK Oepe/i.
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HEHPOH/BIK JKEJIUIEP/JI TEPEHJETIN OKBITY bl 3EPTTEY

Anoamna

Kasipri yakpiTTa ceiineMai TaHy, TaOWFH TilAi 6HAEY, KOMIOBIOTEPIIK KOPY/Ii 3epTTey HEHPOHIBIK JKeNiIepi TepeH
OKBITY/Ia TAHBIMAJI TOCUIACP MEH 9icTepaiH Oipi Ooeim TabpIIamel. Makanana HEHPOHABIK JKEIIep i TepeH OKBITYABIH
JaMy Tapuxbl MEH JKaJIIbl Ka3ipri skarmaibl Typaibl IOy KapacThIpbuiraH. TepeHIeTin OKBITY YINiH KOJIaHBUIATHIH
HEWPOH/IBIK JKEJIJIep/i OKYThI aJrOPUTMI Kepi Tapany oJICiHIH KOMeriMeH Aai OanTay/Abl TaHJIAy JKOHE OHBI KOJJaHy
KapacTbIppuirad. HellpoHIBIK JKeJiep/ie KachlpblH KaOaTTap/blH CaHbl KOI, KM Ke3/IeCETiH jKoHE >KOFajbln Oapa
KaTKaH IPaJUeHTTEP/l OKBITY KHBIHIBIFBIMEH epeKIIeIiHE 1.

KapacTbIpbuibill OTBIPFaH >KYMBICTa Kol Kabarrap (PKY3[EH acTaM) >KoHE JKOMBUIBII Oapa jKaTKaH I'paJUeHTTEp
Ke31H/1e HeHPOHIBIK JKEIIJIeP Il OKBITY/IBIH TAOBICTHI ICKE aChIPAThIH d/IiCTEPI KAPACTHIPBLIAIBI.

Tyiiin ce3aep: TepeH OKBITY, HEHPOHIBIK XKEIiJep, TPaAUEHTTIK dIIiC, ANTOPHTM, PEKYPPEHTTI KeJli.

AnHomayus
K.C. Umanbaes', B.J. Llapunosa®, X.2K. Koocamxynoea®, E.E. Aybaxupos*
1 Anmamuncruii mexnonozuveckuii yHugepcumem, 2.Animamoi, Kazaxcman
HCCJIEJOBAHUE YIJIYBJIEHHOI'O OBYUYEHHUS HEMPOHHBIX CETEM

B Hacrosiniee Bpems pU pacrio3HaBaHUU pedud, 00paboTKa eCTEeCTBEHHOTO A3bIKa, KOMITBIOTEPHOE 3PEHUE OHUM U3
MOMYJIAPHBIX METOJIOB SIBJISIETCA INTyOOKOoe 00ydeHHue HEHpOHHBIX ceTeil. B cTaThe BBINOIHEH 0030p UCTOPHUU Pa3BUTHS
riy0oKkoro oOydeHHe HEHPOHHBIX CETeil M COBPEMEHHOE COCTOSIHME B IeJoM. PaccMaTpuBaeTcsi ajuropuUTMBbl s
0o0y4eHUs: HEWPOHHBIX CEeTell NMPUMEHSEMBIH Ul TIyOOKOTOo OOydeHHsT HEHPOHHBIX CeTed, MOCIENYIOIINil TOHKON
HACTPOWKH C IOMOIIIBI0 METOAa 00paTHOTO pacnpocTpaHeHust omHnOKH. HelipoHHbIe ceTH NPy OONBIINX KOJIUYECTBAX
CKPBITBIX CIJIOEB, YaCTO BCTPCUAIOIIMXCS W HCUYE3AIONINX TPaJUEeHTOB OYCHb TPYyAHO 0oOyuuTh. B maHHO# padote
paccMaTpuBaeTCsl METOJIBI, YCIICIIHO peanu3yone o0ydeHne HEHPOHHBIX CeTed MpH OONBIINX KOJINYECTBAX CIIOEB
(Oonee cra) 1 HCYE3AIOIINX TPATUCSHTOB.

ITpoBoanTcst 0630p U3BECTHBIX OMOIMOTEK MPUMEHSIEMBIX AJIS1 YCIICITHOTO INTyOOKOT0 00y4eHne HEHPOHHBIX CEeTeH.

KaioueBnie ci1oBa: rirybokoe o0ydeHre, HEHPOHHbIE CETH, T'PaJMEHTHBIH METO/I, allTOPUTM, PEKYPPEHTHAs CETb.

Abstract
RESEARCH IN-DEPTH TRAINING OF NEURAL NETWORKS
Imanbaev K.S., Sharipova B.D.!, Kozhamkulova Zh.zZh.}, Aubakirov E.E.!
! Almaty technological University, Almaty, Kazakhstan

Currently, deep learning of neural networks is one of the most popular methods for speech recognition, natural
language processing, and computer vision. The article reviews the history of deep learning of neural networks and the
current state in General. We consider algorithms for training neural networks used for deep training of neural networks,
followed by fine-tuning using the method of back propagation of errors. Neural networks with large numbers of hidden
layers, frequently occurring and disappearing gradients are very difficult to train. In this paper, we consider methods
that successfully implement training of neural networks with large numbers of layers (more than one hundred) and
vanishing gradients.

A review of well-known libraries used for successful deep learning of neural networks is conducted.

Keywords: deep learning, neural networks, gradient method, algorithm, recurrent network.

Kazipri yaxpITTa HEHpOHIBIK XEilepai TEePeHIETill OKBITY CoWneMal TaHy, TaOUFW TUIAI eHJIEY,
KOMITBIOTEPJIIK JKYHENIey i KOpceTy MoHe T.0. CHSKTHI JKacaH/bl MHTEIICKT JKYHECIH KYpYAbIH €H TaHbIMal
TociaaepiHid Oipi Oosbinm TaObUTaABl. Makanaga TepeH HEHPOHIBIK XKeNJIepAl OKBITY SIICTepiHIH Ka3ipri
KarJaiibl MEH JaMy TapuXblHAa IIONy >KacaifraH. HeWpOHIBIK Kelijgep apXWUTEKTYypachIHBIH J1aMybl
CUNATTaNaJ(bl: HEOKOTHUTPOH, aBTOKOIMPICYIIUIEp, >KMHAKTAJIFaH HEWPOHIBIK XKelijep, boilbIMaHHBIH
IIEKTEJINCH MAaIIMHAChI, TEPSHACTUINeH CEHIMIUTK JKealIepi, y3aK-KbICKa Mep3iMIi JKalbl JKENIEepi,
0acKapbUIaThIH PEKYPPEHTTIK HEMPOHIBIK XKEIiIep ®KoHe KaIIbIKThl OKBITY keinepi. JKacklphlH KabaTTapbl
KOl TePeHJIETUITeH HEHPOHIIBIK JKENIJIEP/Ii KOFAIBIN 0apa XaTKaH I'paJheHT mpolieMachiHa OalIaHbICTHI
OKBITY KHBIHFA COFajpl. Makanaza »Ky3 KabaTTaH acTaM TEPEeHICTUINeH HEUPOHBIK JKEIIEpai TaObICThI
OKBITYFa MYMKIHJIK OepeTiH OChl MpoOJjeMaHbl HICNy JicTepl KapacTeIpbliansl. HeWpoHABIK skeminepi
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TEpPeH OKBITYABIH TaHbIMAJl KiTalXaHaJlapblHA IIONY JKacalalbl, OJlap OChl TEXHOJIOTHSIHBI KEHIHEH
MIPaKTUKAIBIK TOCUIAC KOJNMaHyFa MYMKIHmIK Oepemi. Kazipri yakpITTa KOMIIBIOTEPIIK XKYHEIepai Kepy
MIHJIETi YIIiH KHHAKTaJIFaH HEUPOHIBIK KENIJep, all Ti30CKTep YIIiH, OHBIH IIIiHAC TaOWFU TUIAI eHACY
YIIiH PEeKyppeHTTIK HEHPOHIBIK KeJilep, eH ajIpIMeH Y3aK — KbICKA MEp3iMai XKalbl KeJiJiepi KoHe
OacKapbUTaTBIH PEKYPPEHTTIK HEUPOHABIK XKeliIep KOMAaHbLIaIbL.

TepeHneTinren HEUPOHIBIK JKEJIep Ka3ipri yaKpITTa MAIIWHAIBIK OKBITYABIH €H TaHBIMaN QICTEpPiHIH
0ipi Oonbin TabbuTaABl. Onap ceinemai TaHy, TaOUFH TN ©HACY, KOMIBIOTEPIIK XKyheneyai kepcety [1],
MEIUIIMHAIBIK HWHpOpMaTHKa >KoHE T.0. camamapaarbl OamaMalibl OMICTEPMEH CabICTHIpFaHAA IKAKCHI
HOTIDKETIep Kepcereni. TepeHaeTinreH HEWPOHABIK JKETIepaiH TaOBICTHI KOJNAAHBUIYBIHBIH CeOenTepiHiH
0ipi, el aBTOMATThl TYpAE MaHBI3[BI OCNrijepiH menly YLIH KaXeTTi MiHAeTTepiH Oeneni. MammHamMeH
OKBITYIBIH OajiaMa aJlrOpUTMIEpiHe Oenriiep anamaapMeH Oellinyi THiC, olap apHaiibl 3epTTey OarbIThl Oap
— epeKmIeNiKk mHKeHepusack (feature engineering). YJIKkeH KeJemai AepeKTep/i oHIeY Ke3iHJe HEUPOHIBIK
Keli Oenriiep i OeiHyiH aJlaMFa KaparaHaa dJJIeKaia )KaKChl OPbIH AN IbI.

Makanana TepeH HEHpOHABIK JKENiIep apXUTEKTYypPachbIHbIH JaMYyBIH OHE OJapHAbl OKBITY TOCLIIepiHe
TApUXH IIOJY KapacThIpbUTFaH. TepeH HEHpOHJBIK KeNUIepaiH HYCKAJapbl ©T¢ KOIl YCHIHBUIFaH »OHE
TEPMHUHOJIOTHS YaKbIT oTe e3repin oTeipaapl. JKacaHasl HEHpOHABIK >Kemiiep wmozenmi 1943 Keiibl
YCBIHBUTFaH [2], an TepeH okpiTy TepmuHi (deep learning) 2006 skpuigaH Oactanm KeHIHEH KOJIJaHbLIA
Oactansl [3]. byran nediin TepmuHImep TepeHueTinreH keminepin xykrey (loading deep networks), sxoHe
OKBITYJIaFBI TEPEH XKaJ Jen KonnansuraH (learning deep memories).

Conrbl GipHene kpuia OOIFaH TepeH HEHPOHIIBIK JKENIJIEPAiH TaHBIMAJIBIFBIHBIH OCYIH YII (aKTOpMEH
Tycingipyre  Oomanmel.  bipinminen, GPU  (Graphics  Processing  Unit)  ecenTeyimrepiHig
KBUIIaMIATKBIIITAPBIHBIH OHIMILIITT alTapibIKTall apTysl OOJIbI, OYIT JKeTiHIH TepeHIETIITeH HeHPOH/IBIK
KEJJIepiH aHaFypJIbIM KbUIJAM Opi JKOFapbl ASJIIKIIEH OKBITYFa MYMKiHAIK Oepni. BypweiH ecenreyinr
KyarTapbl 0ap MpaKTUKANBIK MiHASTTEPl ey YIIiH KaHaai aa Oip »apaM/bl Kypeli KeTiHi OKBITY YIIiH
xeticrieni. ExiHmigeH, TepeH HEWpPOHIBIK JKENUIEpAi OKBITY YIIIH KaXeTTi JAepeKTepIiH YJIKEH KeieMi
KUHAKTAIFaH. YIHIIACH, KY3IereH JKoHe OJaH Ja Kell KabaTTapiaH TYpaThlH JKeNIepal KbUIaM JKoHE
camajbl OKBITyFa MYMKIHAIK OEpeTiH HEWPOHHBIK KENIepAi OKBITY oHicTepl o3ipieHreH, Oy OypbiH
JKOFaJIBIT Oapa ’KaTKaH IPaJMCHT JKOHE KalTa OKBITY HpobjieMallapblHaH KapacThIpy MYMKIH eMec eni. YIiI
(bakTopnappIH YiIecyi TepeH HEHpPOHIBIK KeIIepi OKBITY/a JKOHE ONaplbl MPAKTHKAJIBIK Maiiiananyaa
afTapibIKTall MPOrpecKe KO JKETKI31 JKoHE OYJI TepeH HEeHPOHBIK JKeNJIepre MaIIMHAIBIK OKBITY dicTepi
apachIH/Ia )KETEKIIli OpbIHFa ne 00iTyFa MyMKIHIIK Oepai [4].

He#ipoHbIK xeminepai OKbITY JeM-HeHpPOHAAp apachIHIAFbl KOCBUIBICTAPBIH TaPa3bUIAPbIH aHBIKTAY
MpoleciHae >kem OepiireH MONMIKIEeH KakKeTTi (YHKIWMSHBI JKaKbHIATATHIHIANW eTilm TYCIHIipiien.
HeiipoHpIK skeminepi OKpITYJa YII TOCULIIH 6apbl Oenrii, ojap: MyFainiMMeH OKBITY (supervised learning),
MyFajiMmci3 oKpITy (unsupervised learning) sxoHe Oexite okpITy (reinforcement learning). MyranimMMen Oipre
OKBITY KE3iHe XKeJire Kipy curHaigapsl (oObekTiiep) Oepisiesi, oiap YIIiH ajiblH ajla IyphIC KayarTapbl
Oenrisi Oosansl (OKBITY KUbIHBI). [1IBIFy CHrHANBI calMakKa OaiIaHBICThI XKOHE JKEJIIre AYphIC OepijreHiHe
OaiinaHbIcThl Oenrini Oip epexenep OoWbIHIIA ©3repeai. MyFamiMci3 OKBITY Ke3iHje KeJliHiH Kipe OepiciHe
IYPBIC TIBIFY CHUTHAJIBIHIA alJblH ana Oenriciz oObekTinep Oepinenmi. bekiTe OKpITY Ke3iHze keni e3apa
OPEKETTECETIH CHIPTKBI OPTAHBIH O0JYBIH O0mKak bl OKBITY HPOIIEC OChI OPTaZaH ajdbIHFaH CUTHAJIAPABIH
Heri3iHae kyprizuiemi. Makkamiok-IIuTTc HEUPOHIBIK KENJICPIHIH HEri3ri KeMIIIri — HeHpOoHIapIbiH
OapIBIK CUTHAIIAPBIHBIH Kipicl YIIiH OapIbIH CaIMaKKa COMKec HOTIDKENepi alipiH ana oepinyi tuic [5].

Kazipri yakpITTa HEHpOHABIK KENIepAi, OHBIH INIiHIAEC TEPEeHIETUITeH KeNiJepai OKBITY YIIiH
IPaIUCHTTIK TOMEH TYCy OJiCiHE HETi3ACJIeH KaTeHIH Kepi Tapainy anroputMi (error backpropagation
algorithm) maiinananeagsl. by anropuTMai HEMPOHABIK JKeJiiepae OKBITY YIIiH anFam peT 1981 xbuibl
IIBIKKAH JKYMBICTa KOJIaHBUIBIN, cunartanrad. OceliaH KeifiH Oyl TaKbpIpBINIKA OipHeIe KYMBICTap Taiiia
Oonnpl. Kateni kepi Tapary anropuTMiHJIE MYFaiMMEH OKBITY TOCLT MaijanaHajbl, OJ YIIiH alJiblH aja
OenTiii JyphIC XKayanTapbl 0ap OKBITY KUBIHBI KAKET.

TepennetinireH HEMPOHABIK >kemifge OipHerIe )KachIpblH KabaTTapsl O0ap KaTeHi ecentey >Kyprisuieni, o
0ip kabOatTaH ekiHimicine Oepineni. bipiHin ke3eHae 0i3 OUICTIH AYPBIC JKayanTapabl HEHPOHIBIK JKEJIIHIH
IIBIFY KaTeNiriHiH MoHiH ecenteiai. CofaH KeWiH J>KachIpblH Ka0AaTThIH IIBIFYBIHIA KaTe pETIHEe
NaiaanaHbpUIaTBIH JKENiHIH IIBIFBIC Ka0aThlHA Kipic Kareci ecenreneni. Ochbuiaiiiia, ecenrteyseri Kipic
KaOaThIHIAFEl KaTe OeNriii coTke NeiiH xanracaapl. COHIBIKTAH alTOPUTM KaTENIKTiH Kepl Tapalybl JereH
aTKa ue 0oJabl.

1992 KbUTbI YCBIHBUIFAH 3ePTTEYC 6T¢ TePEeH OLITIMII FaJIbIM XKOFaJIbIN 0apa >KaTKaH MPaHMeHT MACENIeCIH
LICHTYAl JKOHE PeKypPEHTTI HEHPOHIBIK JKEJiJiep MepapXHUACHIH MYFaJIIMCI3 alJblH ana OKBITYIbl KOJIJaHy
eceOiHEeH J>Ky3JereH KabaTkKa JCHiH TEPEHMIKTI OKBITYIbl KaMTaMachl3 €TETIHAIrH [anenaeni. OpOip

235



BECTHUK Ka3HIMY um. Abas, cepus «Pusuko-mamemamuyeckue Hayku», Ne2(70), 2020 a.

PEKYPPEHTTIK JKelli Kelleci MoHII Ooipkay yIriH 0ellek OKbIThUIansl. OKBITYHaH KEHiH TeK KaTe OOKamIbl
MOHJIEp JKEIIiHIH JKOFaphl AcHredine Oepineni. by kemi Oasy yakpIT IIKaTachlHAA KYMBIC iCTEHIl, COHBIH
ece0iHEeH akmapaTr TOJBIK KaHIbl OepiIMeiisli *KoHe CUTHANJApAbIH 9pOip PeTTUIIr JKeliHiH OapiblK TepeH
JIeHreiyIepiHie a3FraHa apThIK KOATAY >KUBIHTHIFBIHA CoMiKec Keiendi. HelpoHIBIK kel apXUTEeKTypachIHbIH
Oacka araysl — Tapux kommpeccopsl (History Compressor), o fepekTep/ai KeHICTIKTe Jie, YaKbITTa Ja KbICYHI
MYMKIiH, SFHH aKlapaT ajllyFa MYMKIHIIJIK a3 Oomanel. CoHZail-ak, TEPeHIETUITeH HEeWpoXyhene Tapux
KOMITPECCOPBIHBIH Y3/IIKCi3 HYCKachl 0ap.

Koitpuiein  Gapa JKaTKaH TpaaWeHT TMpoOJieMackl PEKypPpPeHTTIK HEHpOHABIK JKeNmiHiH Oacka
aApXUTEKTYpachlH — Y3aK—KbICKa Mep3imi >Kamsl keiiciH memryre MyMmkiHmik Oepeni (Long Short-Term
Memory). MyHnpaaii sxenineple y3aKk Mep3iMre MoOHAEP/i ecTe cakTayFa MyMKiHIIK OepeTiH apHaiibl TUOTEr1
Toparrap oap.

Kagipri yakpITTa TepeHIeTINTeH HEHPOHIBIK KelijIep Al OKBITY YIIiH KOITereH OaraapiaMalibiK Kyhenep
KypbutFaH [6]. OnapaeiH imHge eH TaneMangapel — Caffe, Theano, TensorFlow, Torch sxome CNTK.
OmnapapIH HEri3ri cumaTTaManapbl TOMEHT 1- KkecTeae KenTipiarex.

Kecme 1. Tependemineen neliporObix dceninepoi oKblmyobil 6A20ApAAMANLIK HCylienepi

Kacuemi Caffe Theano TensorFlow Torch CNTK
Hezizei min C++ Python C++ Lua C++
API C++ Python Python C++ Python Lua Python C++ C# Python
Kon aoponwv + + + + +
CPU
CPU + + + + +
Xeon Phi + + - - -
bonineen oxbimy + - + + +
Osipneywi Komnvromepaix Monpeans Google Ponan Microsoft

arcyieneyoi Yuueepcumemi KOMNAHUACHL Konnabepm
Kepcemy
opmanvlebl
orcone beprnu
OKbIMY JHcytieci
Awwix xoomap + + + + +
JKeniniokvimy + - + + +

Caffe kiTamxaHachI-TepEeHIETIN OKBITYABIH €H TaHbIMan KyWenepiHiH Oipi.OHBI KOMIBIOTEPIIK
Kyiteneyi kepceTy e Koaanabl xoHe bepkiu okpiTy opransirbiaa (Berkeley Vision and Learning Center)
azipueni, 6actanksl koaraps! 2014 xbutel ambuiabel. Caffe anapH ana OKBITBUTFAH MOJENBACPAl Malijananyra
apHaJIFaH JalblH €H Kol dfictep canbiH KamTuabl. Theano xyiieci Kananagarsr MoHpeans yHUBEPCUTETIHIE
kypbutrad. Theano — Python Garnapnamaceinia a3ipnenres, 6ipak Python GarmapiaMacskl aBTOMaTTBI TYpJIe
ct++ OarjmapiamachiHa aifHananawl, cebebi oyl anapIMeH OargapiaMara CoWKec KYPacTBIPBUIYBI KEpeK JKoHe
coJlaH KeMiH xy3ere acei opeiHaaiansl. TensorFlow 2015 xbuibl Google KOMIaHUSACBIMEH KYPBUIFaH KoHE
TEH30pJIapMEH THIMJII JKYMBIC ICTE€y/le, COHBIMEH Karap OaraHla JACPEKTEp[iH aFbIHIbl OHJACY KYHECiH
kamtuael. Torch kitamxanacel Lua Timiazme HerizaenreH skoHe MATLAB CHSKTBI MalllMHAJIBIK OKBITY
OarmapiaMaiapblH JKacay YIIiH BIHFAMIIBI JKOFaphl JeHreini mHTepdeicTi ychiHambel Korapbl eHIMITIK
Theano cuaKTBI OarmapiaMaiblK JKyiele KaMTaMachl3 €TUIedl JKOHE Ol TiIAl OipiKTIpy apKbUIBI Ky3ere
acanpl. Torch aBtopmapel C sxoHe Lua HMHTErpaiusChIHBIH KapaladbIMAbUIbIFbIHA OaiaHbicThl Python
opubiHa Lua OarmapiaManiblk >KacakTaMacblH KOJIAaHyIbl keH kepai. Microsoft xommanmsicer CNTK
(Cognitive Toolkit) sxyitecin sxacar, 2016 5KbIIbI OHBIH OaCTaNKbl KOATAPBIH AILTHI.

HetiponapIk kemijepal TEpeH OKbITYIbIH OapiblK aTaraH sKy#Heaepi Kol sIpoJibl Ipolieccopiiap, CoHaa-
ak GPU ecenrey yaerkimrepi (cuDNN oHrTailaHABIPbUIFAH KiTAallXaHACBIH KOCA ajFaHaa) OKBITYIbI
XKelleJJeTy YIIiH naiinanaHa ananpl.COHBIMEH Karap, OarnapiaMaHbl KalTa >KacaylIblH KaXeTTilirl KOK,
cebedi CPU xone GPU-re mapamnensaey sxyieci aBromarTtsl Typae opbianananbel.Caffe xxone Theano
xyienepi Intel Xeon Phi ymerkimTepin KOChIMIIA Typje KOJIAHIbI,COHIal-aK TEPEHACTIINCH HEHPOHIBIK
KeNIepaiH OKy YaKbITBIH alTapibIKTail KbIcKapTyFa kemekrtecedi. Theano-maH Oacka OapibIK aepiik
XKyHenep ecenTeyill KiacTepieple HEMpOHABIK JKeIiepai Tapary YLIiH maipananyra Oonazapl. YKorapeiga
CHUIATTaJIFaH KYHelepre KOChIMINA PETiHJIe, TePeH HEWPOHJBIK KEJIEpl OKBITY YIIIH BIHFAWIbI jKOHE
KaparaibiM Oariapiamaiblk uHTepdeiicTi ychiHaThiH Keras kitanxaHachlH aran etyre Oomanabl. Keras
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nepoec xyiie emec, anaiiga Theano, TensorFlow Hemece CNTK cekinai OarnapiaMaibIK )KyHeaepae KyMbIC
icreitni. 2016 xbuisl Keras TensorFlow-apiH KypaMbIHa Kipi.

XaxpiHaa KypbUIFaH, COFaH KapaMacTaH TaHBIMAaIIbIKKa U€ KaHa TEPeHACTUINeH OKBITY KiTallXaHaJlapbl
na Hazap aymapyra typapisik. PaddlePaddle xyiieci (Baidu komnanusicbiMeH KypbuiraH) skoHe MXNet
XKyHecl TapaThUIFaH KacTepiiepe TepeH HEHpOHMBIK JKeTIepai OKbITY YIIH apHaiibl a3ipmenren. Neon
KiTamxaHackl Nervana KOMIaHHACBIMEH naspianraH.Intel kommanmscel Nervana caThIll ajdFaHHAH KEHiH
Neon — GPU xone Intel Xeon Phi ynmerkimrTepiH KOMZaWTHIH €H KbUIIAaM JaMbII Kelie KaTKaH
KiTamxaHajmapablH OipiHe aiHaIIbl, COHAAW-aK alIbIH ajda OKBITBUIFAH HEHPOH JKEIUICpiHIH KOm CaHbIHA
artranael. MXNet skone Neon eHIMIUTIK CBIHAKTapBIHAA KaKChl HOTIDKEIIEp KopceTim kememi [7].

HeiipoHapIK el MEH TepeH OKBITYABIH 0aCThl alflbIpMAIIBIIBIFE - SPTYPIIi €cenTey TanchpMaiapblH Te3
OpBIH/AY YIIIH HEHPOHIBIK el aAaMHBIH MUBIHIAFbI HEHPOHAApFa YKcac )KYMBIC iCTEHI1, all TepeH OKBITY
- Oy agampmapabiH OLTiM ay YIIiH KOJJAaHATBIH OKY TOCLTIHE eTIKTEHTIH MaIlMHAIBIK OKBITYIBIH €peKIe
TYpi.

Heiiponapik skeni Kypaeni Maceneiepii HIenry YIIiH OoinkaMmIbl MOAETbIEpAl KypyFa KeMeKTece[i.
Exinmi sxarsiHaH, TEPEH OKBITY - MaIIMHAIBIK OKBITYIBIH Oip Oediri. by ceineyni, cyperTi TaHyAbl, TAOUFH
TINAI OHACYAl, YChIHY JXyWesepiH, OMOMH(POPMAaTHKAaHbI JKOHE Tarbl OacKajdapAbl JaMBITYyFa KOMEKTECE.
HeiipoHapIK Kemi - TepeH OKBITYABI Ky3ere acelpy ofici. TepeH OKyAaH OYpbIH MalldHaMEH OKBITYbI
TaJKpUIay KepeK. by xommproTepre HakThl OarmapiamanaHOaii-ak yipeHyre MyMKiHmIK Oepeni. backamia
aliTkaHma, OyJ1 IepeKTepAl Tanjay j>KoHe IIemIiM KaObuinay VIIH 3aHAbUIBIKTapAbl TaHy YIIIiH ©3MiriHeH
OlTiM anropuTMIEpiH KypyFa kemekrecesi. bipak skanmel mekteynep 6ap, ofl - MalIMHAHBI KBl OKBITY.
BipinmrigeH, yikeH keneMIi IepeKTepMeH HeMece KipicTep MeH IBIFyIapblH YJIKEH KUBIHTHIFBIMEH )KYMBIC
icTey KUbIH. MYMKIHIIKTEPIi Ty KUBIH O0IYBI MYMKIH.

Tepen okpITY Oy Mocemenepai memesi. by MammHambIK OKBITYABIH epeKie Typi. by agaMHbBIH MUbIHA
YKcac >KYMBIC iCTeH aJaThlH OKBITY aJrOpUTMIEPIH KypyFa KemekTeceadi. TepeH HEHpOHIBIK kKeliiep MeH
KaiiTaJaHaThIH HEHPOHIBIK JKENiJiep - OYJI TepeHIeTIIreH coyieT oHepi. TepeH HeHpOHIBIK Kelli JereHiMi3 -
OipHerre KackIpbIH KabaTTapsl 0ap HeHpOHABIK XKemi. KaltamaHnaTeiH HEHPOHIBIK XKENiJiep KipicTep Ti30erin
OHJICY YIIIH JKaAThI Mali1aaHa bl

Hetiponapik ke - Oy op TYpil €CenTey TalchipMallapblH TE3ipeK OpBIHAAY YIIiH aJaM MUBIHIAFbI
HEeHWpOHIapFa yKcac »XYMBIC JKaCaWThIH JXyiie. ANl TepeH OKBITY AETCHIMIi3 - aJaMHBIH OiTiM aiy VIIiH
KOJIIaHATBIH OKBITY OJICIHE €JIIKTEHTIH MalllMHAJBIK OKBITYIBIH epekine Typi. HeWpoHIBIK kel - TepeH
Oinim amyra sxeTy ofici Oonbin Tabbimanel. Exinini xkarbsiHan, TepeH okbITy (Deep Leaning) - Oyn mamunHara
CYHeHYIIH epeKIne Typi. bysl HEHpOHABIK Keli MeH TepeH OKBITYIbIH 0acThl aifbIpMaIIbUIBIFBL. AJ TepeH
OKBITY MEH MAIIMHAIIBIK OKBITYJBIH 0acThl albIPMAIIBUIBIFEI - MOIIMETTEp KeJeMi apTKaH CalblH OHBIH
opeiHanysl. TepeH OKy alnropuTMepiHe KONTEreH MOIliIMETTEp KaXKeT, COHABIKTaH JepeKTep a3 OoyiFaH
Ke3/Ie aJITOPUTM/IEP JKaKChl HOTWXKe Oepmeiini. EkiHII jkaFplHaH, MalllMHA/A OKY alTOPUTMIEPi OJapiblH
JKOFapHbI caraiblK MPHHIUITEPIMEH JKEeHE/II.

TepeH OKpITY MallIMHA/IA XKBUIJIAM JIaMBIIT KeJie )KaTKaH KoHE OpKeHIereH 9Jlic. MallMHaHbl YHPEHITIKTI
Ky#re KenTipy Ke3iHJe eH KUbIH Macenesep/iH Oipi - HHXUHUPUHT. YITITK HHKEHEpUs: MOJIebre Oepiryi
MYMKIiH KOJIaHIsl MYMKIHIIKTEp i IIBIFApyMEH aifHaibIcaabl. Erep MyMKIHIIKTEp TOJIBIK eMec HeMmece a3
Oosica, MOZIeTIbJIe KEMIIUTIKTEp Oap (3KOFapbl )KaFbIMCHI3/IBIK) JKOHE erep MYMKIHJIKTep oTe Ko 0oJica jxoHe
onapAbIH OapibIFbl MOJETB/IIH WIBIFYbIHA BIKIAJ €TIece, OHJIa MOJIeNh KalTagaH KeMIIUTiKKe ne (3KOoFapsbl
mucniepcusi). Erep 6i3ne MyMKiHAIKTEep THIM KeIl 00Jica, OHJa MOJIENb/e KEMIITIKTep 0ap eKeHiH Oiry yuIiH
eTe YJIKCH MOJIIMETTEp KOpBI KaKeT. MalIuHaIBIK OKy/Ja «KOpPHEKUTIK OKBITY» JEN aTaJaThiH Killi OeliM
0ap, 0J «MHXKEGHEPJIEP/l OKBITY» JCN aTajiajibl, OHbIH KOMETIMEH ajJaM HHXKEHEPJICPIHIH KOJIbl TaHIay
MYMKIHIIKTepi KapanaiblM eMec CypeTTep CUSKThI MYMKIHAIKTEPICH MOJIIMETTEP 1 alyFa OarbITTajFaH.

TepeH OKBITY OKilJi OKBITYFa HETI3JEeNreH. ICke achIpyAblH THIMAI 9JICi OJI HEHPOHIBIK >KETIEPIIiH
KeNTereH KabaTTapblHaH TYpaJibl (KadaT CaHbl HEFYPIIbIM XKOFaphl 00jIca, MOJIENIb TepPEeHIpeK 0oaibl), OHIa
opOip Kabat ajnbIHFBI KabaTTaH Kipill, OHbI KeJiecl KabaTKa oTkKi3eai. bacTtankel kabaTTap HEFYPJIbIM JKaJIITbI
XKOHE JepeKi cUMaTTaMaiapra ue Ooiaibl JKOHE JKeNli TEePeHJEreH CalblH MANIIMETTEp JKUBIHTHIFBIHAH €H
KaKChl MOJIMETTepHi YHpeHyre Oonajpl, akbIpblHAA Oenrimi Oip CEeHIMAIMK KOd(PQOHUIMEHTIMEH HOTIKE
Oepeni. OYHKIMOHAIIBUIBIK, OJap CYTKOPEKTUIEPAIH HEHPOHAAPBIHBIH Kajlal JKYMBIC JKacaHThIHbIHAH
madwIT anaapl. HelipoHnap Kipic XMMUSUIBIK CUTHAJIBI KaObU1Aay apKbUIbl XKYMBIC icTel i xxaHe Oenrini Oip
IIEKTI MOHre CYWeHEe OTHIPBIN, CHUTHAN Oepiieni Hemece emripiteni. MyHAaid MiHE3-KYJIBIK HEHPOHIBIK
JKEJIEPII JKy3€ere achIpy Ke3iHJe 9p TYPJli MareMaTHKAIbIK (YHKIMsIIApIbl (€H KeH TapajfaH CUrMa Tapi3i
(GyHKIUSUIAP/BI) KOJIIAHA OTBHIPBIN AMYISALUsUIaHAIbL. TepeH OKyFa Heri3JieNireH MOJeNbJep KeOelin keme
KaTKaHbIHA KapaMacTaH, ojlap opKallaH xayarn oepe 6epmeiiai. Onapasl )Kakchl OpbIHAAY YLIIH XKaTTHIFYJIap
TypaJibl KOIITEreH MAJIIMETTEP KaKeET.
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TepeH HEUPOHIBIK JKEIiJep aJbTEPHATHUBTI TOCUIAEpre KaparaHga KOJ JKETIMII JEepeKTepHiH OapirbIK
JKUBIHTBIFBIMEH KYMBIC icTelt ananbl. OKy ypAiciHAe HEMpOHABIK JKEIiHIH 031 AepeKTeperi Kanaai oenriiep
MaHBI3/Ibl J)KOHE KaHaal Oenriiep Kepek OONMAaNTHIHBIH aHBIKTaN OThIpabl. JKacaHIbl HEMPOHABIK JKeIiiep
azaMIapaeiH Ooibkail amMaiThiH Oenriyiepin Ooipkail anmanpl. COHABIKTAH TepeH HEHPOHBIK KENIiIepIiH
KOMETIMEH MalIHHAJIBIK OKBITYABIH ISCTYPII aJrOprUTMAEpl OPBIHIAN adIMalThIH MiHASTTEPIiH IISMIe adabl .
JlerenMeH TepeH HEHPOHMABIK JKENiJepAi OKBITY YJIKEH ecenTey pecypcTapblH Tamam eriiteni, cebebi
JepEKTEPAiH YIAKEH KOJIEMIMEH JKYMBIC ICTeyTe Typa Kellesi.

Hefiponapik sxeminiep OKpITYy YIHTiCiHIE OKBITBUIAMBL. OKyIBIH MOHI — TPafHEHTTI TYCy omiCiMeH
OHTaWIaHIBIPY MACEJECIH WICUIyJe SPTYPJi KOCBUIBICTAPIBIH CaJIMarblH Ty3eTy. HeHpoHApIK >kemiHi
MeHrepy OapbIChIHAA aBTOMATTBl TYpAE€ OKCTPaKUMs, HETI3rl epeKUIeNiKTep apacblHOarel e3apa
0aliIaHBICTBIH MAaHBI3JBUIBIFBIH JKOHE KYPBUIBICHIH aHbIKTay. OKBITBUIFAH KYHKE MKeJici Kajmbuiama
KaOinerrepre OaimaHbICTHI Oenrici3 OeliHenep OOWBIHINA JKATTHIFY KE3iHZE ajblHFaH TOXKIpHOeH! KoJIaHyFa
MYMKIHJIIK Oepeni aen OomKaHabl.

Kopvimuinowi

Hefiponapik xeminep maiima OomFaH COTTEH OacTall OJapAblH apXUTEKTypachl MEH OKBITY omicTepiHae
KemnTereH o3repictep Oommpl. Kazipri yakpITTa apXWTeKTypaHBIH €Ki Typi 6acbkiM Oombin TaObLIAZbI:
KOMITBIOTEPJIIK JKYHeneyli KepceTy MiHIEeTi YIIiH TaObICThl KOJAAHBUIATHIH >KUHAKTAIFAH JKeJiepi jKoHe
TaOWFW TUIAI eHAEY MIHIETI YIIH OeliceHai MaiialaHpUIaTBIH PEeKYppeHTTIK skeminep. Epre >kmHakray
JKEJNiNepi OKBITYIIBIMEH JKOHE MYFaTiMCi3 aBTOKOAHMPIIEYIi MEH TEPEHIETUITeH CEHIM XKelliJepiH naiaanany
KOJBl apKbUIBl OiMiM anabl. KanabIKTBl OKBITY CHSKTBI 3aMaHayd OHiCTEp TEK MYFaliMMEH OKBITY/BI
KOJIJaHyFa JKOHE ajJIbIH ajla OKBITyJaH Oac TapTyra MYMKIHIIK Oepelli, OYJ1 OKy MPOIECiH Te3AeTe i JKoHe
xeHingereni. CoHgaii-ak, XKMHAKTaJIFaH HEHPOHIBIK JKENIJIepi NaMBITyIarbl MaHBI3IBl OaFBIT—OKBITYIBI
xerinnipy (transfer learning). Bynm omic 0Oacka ecentepni memy yimH Oip AepeKkTeplie OKBITHUIFaH
HEHUPOHABIK JKENUIepal mnaimanaHyasl kesneimi. Byn perre skemiHi OHall KyWre KeiTipy »xoHe Oi3mi
KBI3BIKTHIPATHIH TAaINChIpMaNap/iaH JEPEKTepi JKeTe YHpeHy KoJmaHbuiafbl. HoTkeciHIe OKY YaKbIThI
KBICKapaJIbl )KoHE aJIIIbIH alla OKBITHUIFaH HEHPOH/BIK JKETUIepAiH KoIIaHy cainackl keHeirineai. Conmaii-ak,
KUHAKTaJIFaH )KOHE PEeKYPPEHTTI HEHPOHIBIK *kKemiiep i Oipirin nainanany nepcrneKTUBTI OOIbIT TaObLIa kL.

Taburu Tingi eHaey *oHE TI30EKTEpAl OHACYIIH KaJIbl KaFAaibl YIIiH Ka3ipri yakelTTa PeKyppeHTTi
HEHPOHABIK >KeTiiep KojmaHeuaabl. OmapaplH imriHae eH THIMAI OOJBIN y3aK-KbICKA Mep3iMi KaJlbl
XKeJiepi KoHe OacKapbUIaTBIH PEKYPPEHTTI HEWPOHIBIK >Keliiep OoNbIn TaObUIAABI, OWTKEHI oap
KBI3BIKTBIPFAH OKHMFaJIap/ibl y3aK YaKbITKA €CTe CaKTayFa MYMKIHJIK Oepeii. PexyppeHTTI kemiiepaiH
KOCBIMINIA apPTHIKIIBUIBIFBI-MYFATIMCI3 JKOHE alJIbIH ana OeNTiIeHreH JCPEKTEP JKUBIHTBIFBIHCHI3 OKBITY
MYMKIiHZIrT e Ooina amaapl. HeWpOHIBIK JKeTilepli MpakTHKAIBIK KOJTAaHYIBIH KEH Tapallybl TepeH
HEHUPOHIBIK JKEJIUIEPi OKBITY YIIH JalbIH MICHIIMACPAIH KON CaHBIHBIH, COHBIH IIIIHAE Ka3ipri 3aMaHFbl
ken saponsl npoueccopiuapasl, GPU xone Intel Xeon Phi ecenreyimrepiHiH yAeTKiITepiH, COHAaNH-aK
TapaTbUIFaH JKaJbl 0ap ecenTeyilnl KiacTepiieplli MaijalaHy MYMKIHIAITIHIH apKachlHla KeINTereH
HOTHXKeIepre JKeTy OOJbIN TaObiIa bl
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BIJIIM BEPY CAJIACBIH/JA BYJITTBIK TEXHOJIOTUAJIAPAbI KOJIJAHY

Anoamna

Makanazia OYJITTBIK TEXHOJIOTHSUIAPBI OKBITY YACPICIHIC KOJNAAHYIBIH apTHIKIIBUIBIKTAPHI, FRUIBIME dJIcOUETTEepre
TCOPHUSIIBIK 3EPTTEY IKYprize Kele KeNnTipiireH. «BYJNTTHIK TEXHOJIOTHS» COHFBl OHXKBUIIBIKTAFbl aKIAPaTTHIK
TEXHOJIOTUSUIAP/IBIH JTaMy SBOJIOIUACHIHBIH HOTH)KECIHE Naiga 0omabl. «BYITTHIK TEXHOJOTHS» TEPMHUHI FBHUIBIMH-
TEXHUKAIBIK ofeOuerTepae >kui ke3zecemi. byn TepMuH JKeNUTiK KOJI KETKi3y MOJCTIHIH KOJIAHYIIBl TaxaObl
OOMBIHIIIA KAl KOMIBIOTEPIIK pecypcTap XHUbIHBIMEH (Kelijiep, cepBepiep, caKkray Kypalmapbl, KOCBIMIIAnap,
KbI3METTEp), KYMBIC jKacayFa Te3 HallblH 0olla anaThlH, COHBIMEH Karap KOJJAHYIIbl MEH KbI3MET YCBHIHYIIBI
apachlHIaFbl MUHUMAJIIBI ©3apa iC-OpEKETTi Talal eTeTiH, TEK HHTEPHET KEeTiCiHe KOCBhUIFaH KOMIIBIOTEp HEMece Kajra
TeneOHBIHBIH OOTYBIMEH TYCIHAIpLIeHi. BYITTHK TeXHOMOTHAIApABIH OKBITY YPIICiHAE KONTaHy OaphICEHIHIA OAPITBIK
OKY 9[iCTEMEITiK KYpaaap/isl, MPaKTHKAIBIK )KOHE TEOPUSUIBIK TalChIpMaiap bl HHTCPHET JKETICIiHE CalbIl KO «ayaaa
KaJKBIID» JKYp Jecek Te Ooyaabl. BYITTHIK ecemTeyiH Oojamiarsl 30p, COHABIKTaH aKMapaTThIK TEXHOJIOTUSIMEH
OaillaHbICHl 0ap Ke3 KeJIreH MaMaH OChbl TEXHOJIOTUSIHBI UTepyl MiHIETTI 00JIa Ibl.

Tyiiin ce3nep: Google Drive, 6ynrTeik Texnosorus, Sunekc.Auck, Dropbox, SkyDrive.
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'Kazaxcxuii Hayuonanvuwlii nedazo2uqeckuil yHugepcumem umenu Abas, Armamer, Kazaxcman
HUCHOJb30BAHUE OBJAYHBIX TEXHOJIOI'MH B OBPA3OBAHUN

B crathe mpuBeseHB! MpPEUMYINECTBA HCIIONB30BAHMS OOJIAYHBIX TEXHOJOTMH B OOYYEHMHM U TEOPETHYECKHE
HCCIENOBAaHMA HaydyHOM JurepaTypbl. «OONayHple TEXHOJNOTMW» MOSBWIIMCH B PE3yAbTAaTe  OBOJIIOLUH
nH(OpPMALMOHHBIX TEXHOJIOTHI 3a MOCcieIHee JecsATHiIeTHe. B HaydyHO-TeXHUUYECKOH JINTepaType 4acTo BCTPEdaeTcs
TepMHH "OOJIauHBIE TEXHOJIOTHH'. DTUM TEPMHUHOM 0003HauaeTcd MOJAETbh CETEBOTO0 JOCTYyMa IO TpeOOBaHHUIO
Mojb30BaTeNNss K oOmeMy Habopy HacTpamBaeMbIX KOMIBIOTEPHBIX PECypcoB (CETH, CepBEpHl, XpaHMIIHIIA,
MIPWIIOKEHUS], YCIYTH), KOTOPbIE MOTYT OBbITh OBICTPO MOATOTOBJIEHBI K paboTe; MPH 3TOM CO CTOPOHBI MOJIB30BATEINS
TpeOyeTcss MUHUMAJIbHOE B3aHMMOAEHCTBHE C IOCTABIIMKOM YCIYT, TOJBKO HalIW4YHe KOMIBIOTEPHOTO YCTPOMCTBa,
HMEIOIIero A0cTyn kK cetu VHTepHeT. Mnest mcnons3oBaTh "o0gayHble TEXHOJIOTHU" B Mpoliecce 00ydeHus, IepeHecTH
y4eOHO-METONYECKYI0 JOKyMEHTAIMIO, TEOPETHYECKHE M NPaKTHYECKHue 3aJaHus B ceTh VIHTepHeT OyKBaIbHO
«BWTAET B BO3JyXe». Y 00JauHBIX BBIYMCIEHUH Ooubloe Oymyiiee, MO3TOMY Bce KTO ONMHM30K K MH(POPMannOHHBIM
TEXHOJIOTHSIM JOJIKEH OCBOMTH JIAaHHYIO TEXHOJIOTHIO.

KiroueBnie ciaoBa: Google Drive, o6naunsie rexnonoruu, Aunekc.Juck, Dropbox, SkyDrive.

Abstract
USE OF CLOUD TECHNOLOGIES IN EDUCATION
Issabayeva® D.N., Shekerbekova® Sh. T.
1Abai Kazakh National Pedagogical University, Almaty, Kazakhstan

The article describes the advantages of the use of cloud technologies in training and theoretical researches of the
scientific literature. "Cloud technology" appeared in a result of evolution of information technology over the last
decade. The term "cloud technology" frequently found in scientific and technical literature. This term denotes a model
of network access on-demand to a common set of configurable computing resources (network, servers, storage,
applications, services) that can be quickly prepared for work; wherein the part of the user requires minimal interaction
with the service provider, just having a computer device having access to the Internet. The idea of using "cloud
technology" in the course of training, transfer of educational-methodical documentation, theoretical and practical
exercises in the Internet is literally "in the air". Cloud computing has a great future, so all who are close to IT should
master this technology.
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Memneker Oactibickl KaceiM-)Komapt TokaeBThiH «ChIHAAPIBI KOFAMIBIK THAOT — KAa3aKCTaHHBIH
TYpPaKTBUIBIFBI MEH OPKEHJICYiHIH Herizi» arthl KaszakcTaH XajkpiHa jxoiigaybiHna «KaszakcTal mugypiibik
SKOHOMHUKAHEI JITAMBITY bl KO371em OThIp. OChIFaH Opail Kell )KYMBIC aTKapybIMbI3 Kepek. bi3aiH MiHaeTiMiz —
aKIapaTThIK KOMMYHUKAIUSUIBIK WH(OPAKYPBUIBIMHBIH JJaMy JeHreldi OOWbIHINA OHIpAETi KOMIOaCIIBUILIKTHI
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HBIFAUTY» Jien MUPPIaHABIPy, aKnapaTThIK-KOMMYHHUKAIMSIIBIK TEXHOJIOTUIIAp/Ipl KOJIaHyFa Oaca Hazap
aynapy KaKeTTiriH aitam kepcerti [1].

Kasipri 3amanfbl aknapaTThIK-KOMMYHHUKAIMSIIBIK TEXHOJIOTHIIApABl KOJNAaHYIbIH aIbIHFBI KaTapibl
OarbpITTapbIHBIH Oipi - OYATTHIK TexHoJjorusiap Oonbin TaObanel. ArpummbiHma “Cloud technology”
Hemece “Cloud computing” (Cloud — Oynr; technology — TtexHojorms; computing — ecenrteynep)
“OyT/OYIITTHIK ecenTeyiiep’” HeMece “OyiIT/OYITTBIK TEXHOJIOTHS, KbI3MeTTep” Iem Te aTailnsl [2]. ByiaTTeik
texunosorust (Cloud technologies) — 3amanayn TexHONOTHsIIAPABIH Oipi. AKmaparTapibl ©HIECY, CaKray,
MaiMeTTepMeH Oipiiecim KYMBIC jkacay — OWITTBIK €CEeNTEyJIEepHiH €eCenTeyIll pecypchl. ByITThIK
TEXHOJIOTHSIIAP HETi3iHJie TOIITANBIK KBI3MET CEpPBHCTEpi, KYXKATTaplbl cakTay jXoHe eHjey, MHTepHeT-
KBI3METTepi, rpaduKaibK OciHenepai, ayano xoHe OeliHe KoWMamapIpl cakTay, eHJICY, OHJIAaWH-OWBIHAAD
T.C.C. KbI3METTEp KypbUIaapl. BYITTHIK TeXHOMOTUsUIapAbl KOJAAHY apKbUIbl KYKaTTapMeH Oipiiecil dKyMbIC
xKacayJ bl YUbIMIACTBIPYFa OOJaIbL.

BynrTeik TexHonorusapAblH Tapuxbl anramr per 1970 xeutel [Dxozed Jlukmaiigep ARPANET
XK00aChIMEH JKYMBIC Kacal OTBIPHIIN, «OYITTHIK €CeTTeYNep» HASSICHIH YChIHABL. Ve HbIH TY>KBIphIMAaMack
OOMBIHIIIA JKeNTire KOChUTFaH FajaMIIapAarkl opOip agaM MOIIMETTEpdl ajblll KaHa KoMali, COHBIMEH KaTap
nporpaMManapasl anapl. Ockl KbUIIAPhI JKacaH bl UHTEILICKT Teopeturi k. MakkapTHH ecenTey KyaTbl
KOJIIaHyIIbIIapFa KbI3MET (CepPBUC) TYPI PETiHAC YCHIHBLIATHIH 00JIabl ICTCH 63 OUbIH YCHIHABL. 1999 KbIibl
KypbutraH Salesforce.com KOMIAHHACH «IIPOTPAMMAIIBIK JKacaKTaMa — KbI3MET PETiHIe» — SaaS KaruIaThl
OOWBIHINIA KOCHIMINIAFa KOMITAHUSHBIH CAWThl apKbUIBI KOJDKETIMIUTIKTI  YCBHIHABL. bynm  OyITTBIK
TEXHOJIOTHSUIAD HUACSICHIH JTaMBITYIAaFbl YJIKEH KYIIBIHBIC 60mapl. 2002 XbpUlbl Amazon KOMIIAHUSICHI
aKIaparThl CaKTay JKOHE €CeNTeysep i OpblHAay YLIIH OYJITTBIK KbI3MET a3ipieni, an 2006 sxbuibl Amazon
MaigamaHyImspl peTiHge ©3iHMIK KOCHIMINAJIAPBIHBIH JKYMBICHI VINIH KbI3METTI icke KOCTBL. 2006 KbLIBI
Google kommanusicel «Google Apps» aTbiMeH SaaS-kKpI3MeTiH, keWiH PaaS monenbuepid, «miatdopma
KbI3MeTi perinae» — «Google App Enginey, caiitTtap MeH web — KOCBIMIIaTapblHBIH KBI3MET XOCTHHTIH
yceiHAbL. Microsoft kommarmsacet 2008 ket Azure Services Platform atTer OynTTHIK TUTaThOpMaHBI
YCBIHIBI, 0N KeHiHHeH aTayblH Microsoft Azure-re e3repTri. Ochutaiiiiia «OYITTHIK €CEemTeyep» TEPMHHI
naiaa 00mabl. « BYJITTBIK TEXHOJIOTHS» TEPMHUHI FHUIBIMU-TCXHUKAIBIK 9COUSTTEPIC KKl KE3IeCe/Ii.

BYITTBIK TEXHONOTHS CHIPTKBl €CEeNTey pecypchlHa AMHAMHKANBIK MaciuTadTay >KOJNBIMEH eHYyi
YCBIHAJBL. BYJITTHIK TEXHOIOTHS — MaliJaaHyIbFa MHTEPHET HEMECE CEepPBUC TYPiHJIE OepiireH XKepriliKTi
JKeJl apKbUIbl OepisieTiH, OCNTUICHIeH PeCypCcTarbl €Hy YIIIH (€CenTey KOphI, IporpamMma, MaJliMeT) HeMece
Ol pecypcTap/ipl MaijaiaHyra MYMKIHIIK OepeTiH bIHFaiibl uHTepdericke Heri3JeNreH MporpaMMabIK-
anmapaTtThiK KaMchI3AauapIpy [3]. TYTHIHYIIBI KOMITBIOTEPI OYJI JKep/ie TEPMHUHAI PETiHAC KapaCThIPhLIAIbI.

BYJITTBIK TEXHOJIOTHSIIAP/IBI KY3€Te aChIPAThIH CEPBEPIEPl «ECENTETIIT OYITTapy Je aTaipl. BYITThIK
TEXHOJIOTHSIJIA )KYMBIC iCTEY/IiH 9/IETTEr1 MporpaMMalapMeH >KYMBIC icTeyeri 0acThl albIpMalIbUIBIFbl —
TYTBIHYIIBI 63 KOMIBIOTEPIHIH pecypcTapblH eMec, 03iHe WHTepHET-KbI3METI peTiHae OepilireH maaraiarsl
MBIKTBI CEPBEPICPIiH PECYypPCTAPIH MakjalaHybIHAA.

TyTeIHYIIBUTAPFA KBI3MET KOPCETY MOJeNi MakcaThl MEH KypaMblHa OalIaHBICTBI MBIHAJIAH HETi3ri yuI
Typre OestiHei:

+ IIporpammanap cepsuc petinae (Software as a Service, Kpickaia SaaS)
+ Tyreipaama cepsuc perinne (Platform-as-a-Service, kpickaia PaaS)
+ Wudpakypsuiem cepBuc peringe (Infrastructura-as-a-Service, kpickamia [aaS)

PaaS (Platform as a Service — miatdopma KpI3MET peTiHIE) — TMpoBaiigep OyiIT TeH O0a3aibiK
MPOrpaMMATBIK JKAacaKTaMaHbl YCHIHAJBI, all MalJalaHyllbl ©3iHIH OHIMIH KYpy JOHE OHBI Oackapy
MYMKIiH/iriHe ue Oonazapl. Meicaiibl, Amazon Web Services, Microsoft Azure, Google App Engine >xoHe T.0.
nieTeNyie OpHaNackaH OipKarap Ka3aKCTaHBIK KOMITaHWsuiap naiinananansl, Kazakcran ykakplHIa HapbIKKa
Jelastic PaaS (paas.smartcloud.kz) kpI3MeTiH HIBIFapabI.

laaS (Infrastructure as a Service — BupTyanabl cepBepiep/i anra 0epy) — maiJaJaHyInsl KajFa albIHFaH
OYJITTHI OacKapaabl — ©31HIH MPOrpaMMaJIbIK jKacaKTaMachl MEH KOCBhIMIIAJIAPBIH )KYKTEH/ Il kKoHEe OanTalIbl.
[IpoBaiinep cepBephiH ammapaTThIK KypajAapblHBIH IYPBHIC >KYMBIC icTeyl YLIIH FaHa jkayam Oepeni.
Oceiapaii kei3mettepre moicai, IBM Smart Cloud Enterprise, Amazon EC2, Microsoft Azure, Google Cloud
Storage, Parallels Cloud Server sxome T.0. »xarambl. BupTyammel OeiliHTeH cepBepiepai jkaiara Oepy
KbI3MeTiHIH mpoBaiaepiepi pedrtunri — VPS (Virtual Private Server) Kasakcranma dds.kz caiiteinna
xapusutanrad. SaaS (Software as a service — mporpaMmaibIK jKacaKTaMaHbl kajFa Oepy) — mpoBaiiaep
MPOTPaMMAITBIK YKacaKTaMaHbl TOJBIKTHIPY JKOHE CyHeMeljiey TEeXHHKAIBIK >KYMBICTApbIH aTKapajbl,
COHJIBIKTaH MaiJaNaHylmbl KaKETTI MIHJAETTepiH Te3 Ienryre MYMKIHAiK anaabl. Ocbl  Typjeri
KochImInanapra mbicai peringe Google Docs, Photoshop.com, Acrobat.com, consimen katap GMail, Mail.ru
MOIITAJIBIK, KbI3METTEPIiH anmyra 6omaasl. Kazakcranma oyxranrepus (mybuh.kz), mail kz sxone 6acka onmaiin
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KBI3METTEp TaHbIMaja. MOOMJIBAIK KOCBIMIIAIAP/IbIH OCII KeJie KaTKaH HapBIFBIHBIH OachiM Oejiri SaaS-ti
errizyre OaitmanbicTel. WaaS (Workplace as a Service — >kyMbic OpHBI KBI3BMET pETiHAE) — KaXKeTTi
MPOTrpaMMATBIK, JKacaKkTaMara KOJDKETIMAUTIKIICH TOJBIKKAHIBI )KYMBIC OpbIHIapeiH Kypy. DaaS (Data as a
Service — MamiMeTTep KBI3MET PETiH/E) — AUCKIC aKMapaTThl cakTay OpHBI. SecaaS (Security as a Service —
Kayirci3aik KbI3MET PETiHIE) — XaT alMacy, JKePrilikTi MOTIMETTEp/IiH Kayilci3airi yIniH nainananyiibira
KaKeTTi eHIMI KeHEeUTy. BYJITTHIK ecenTeyiep MbIHaAai THITepre OeiHe i

- korameIK (Public cloud) — 6y 6ynTTeIK ecenTeymepai 6ip MekeMe MacITabbIHAa KOJIaHyFa apHaIFaH
OYJITTHIK MHPPACTPYKTYpa,;

- skeke (Private cloud) — Oyn oprak Mocenmenepai MIeHIyre apHaifaH OYITTBIK ecenTeysepai
naiaanaHaThiH TeK KaHa OenTii Oip TonTapra apHaliFaH OYJITTHIK HHPPACTPYKTYpa;

- rubpuari (Hybrid cloud) — Gy e3apa ManiMeTTepi MEH KOChIMILIATIApbIHA alibIpOAc JKYPTi3eTiH, api Oip-
OipiMEH CTaHIAPTTHI JKOHE >KCKE TEXHOJOTHSIaphl apKbUIBI OalmaHBICHI Oap, Oipereli 0OBEKT OOJBIT
KaJaThH OYJITTHIK HH(pAaCTPYKTypanapasiH (3Keke, KOFaMIbIK kKoHe OipiecTiK) opTypii koMOuHanuschl [4].
Kazipri 3amanfbl OYJITTBIK €celnTey MONIMETTEepAi 6OHJEY OpTaNbIKTapbhlHAAa HeMece MaJiMeTTep
OpTaJBIKTapBIHAA OpHAlaCKaH MBIHIaraH KbI3MeTTepaeH (cepBepiepien) Typanbl. Omap Gip Mesriime oH
MBIHJIaFaH MTPOrpaMMaiap MEeH KOChIMIIIaIapabl KOJJaHATBIH MIUJUTMOH/IaFaH NMaiiananynibuiapra pecyperap
yceiHabl. KaszakcTanma MoiMETTEpHi OHICY OpPTajbIFBIHBIH KBI3METTEPIHE KBI3BIFYIIBUIBIKTBIH ©CYi
«Undpnerk  Kazakcran» mporpaMMachiHBIH O€JNICeHII JKy3ere achIpblUTyblHa OaitmaHbICcThL JKemime
MOiMeTTepli TackiMangay OoibiHmA ipi omepatop — KasakrenexomubiH Kazakcran oOmbictapsiHma 15
MOJIIMETTEp OPTAIBIKTApPHI Oap.

ByiTTBIK TeXHONOTHSTIAp ACPEKTEpIiH TapMaKTaIFaH >KOHE KAIIBIKTBIKTAH OHJACTYl MEH CaKTalybIH
MeH3e# 1. BYJITTHIK TEXHONOTUSIIAP/IBIH TYT MaFbIHACH MBIHA/IA:

- KOMITBIOTEP/IC CIIKaHIai mporpaMmma 0oJiMaybiHa J1a 0oazsl, Oipak MIHTepHET xkelici 00JIyhl KaxeT;

- TeriH HeMece aKbUIbl OOJYhI TYTHIHYIIBIHBIH KAXKETTUTIKTepiHe OaliIlaHbICTEHI,

- IIBIFBICTHI a3alTy (3KaOBIKTapFa XKoHe MPOrpaMMAbIK jKacaKTaMara KapiKbl CalyIbIH KaXKeTi KOK);

- CEpBUCKE KOCHLTY IBIH BIHFAIIIBI MYMKIHITT (JIyHHEKY31 OOMBIHIIIA KoHE Ke3-KEeNTeH KYPbUIFBIIaH -
nepbec KOMITBIOTEP, TUIAHIIET KOMIBIOTEpP, cMapT(OoH, HOYTOYK)

BynTThIK KyKaT cakray — Ol KyKaT cakray MOesi, HHTEPHETTE aKMapaTThl KeNTEreH cepBepliepie
KyKaTTapabl 06l cakray apKbUIbl ©3iHiH TYTHIHYIIBUIAPEIHA KaJlaFaH yaKbITTa KYKATIEH KYMBIC icTeyTre
MYMKIHIIK Oepeni. By KykarThl cakTay >KyieciHme Ci3fiH aknapaThHBI3 Oip cepBepi JKallFa aixy HeMece
caThIll alblll MEHIIIKTEN CakTay eMec FaHa eMmec. byHpa ci3iH KyKaTTapblHBI3 KONTEreH cepBepiepie
OeJiHIN caKTaJdbIHAABI. AKIapaT 9p TYpJi CepBepiAe CaKTaJlblHFaHMEH Oipak TYTHIHYIIBI TYCIHITIHIE YIKEH
Oip BUPTyaIIIbl CEPBEPre )KUHAKTAJIBIHBII aKIapaT OHJISIHII, KY)KATHIHBI3 CAKTATIBIHBIT OTHIPAIbI.

ByiitTa KykaT cakray Kyiieci:

Google Drive — 6y Google KOMIAaHHSCHIHBIH IIBIFApFaH OYJITTBI KYKaT cakTay jkyieci. By OyiTTsl
KY)KaT cakTay CaWThlH KOCy Typauibl aknapaT 2006 *buigapsl IIBIKKAHBIMEH, XaKbIH/Ia FaHA ICKE KOCBUIIBI.
Backa Gacekenectepine Kaparanjaa O0acrankel ke3ne Google Drive Terin 5 I'6 opbIH, KOChIMILIA OJ[aH 0©JIeK
Gmail momraceiHa 10 I'6, Picasa cyper cakrayra 1 I'0 opeiH Oepeni. ApHaiibl Google Drive-nieH skxymbIC
xacay yiin PC, Mac, Linux HeMece MOOWIIB/II KYPBUIFBIIIAPFA apHAJIFAH MTPOTPAMMACHIH JKYKTET, OPHATHIT,
epKiH OYJITTHI KYKaT cakTay CEepBEpIiHCTi Ky)»KaTTapMEH JKYMBIC jkacayra Oosanbl. baca aram kepcereTiHi
OocekeNecTepiHiH  aJabIHAaFBl APTHIKIIBUIBIFEI caKkTaraH Kykarrap Google-min Oacka 1a YCBIHATHIH
KBI3METTEPI apKbUIbI KYXKATThl OHJCH OepyrH O0NaThIHABIFEL. MbICAbI: MOTIHAIK HEMECE KeCTEIK KY)KaTTap
Google Docs apKbUIbl OHIAHH eHAeIeIl. OHJIENTeH KY)KAT YIKEH BUPTYAIIbl OYITTBI KY)XKAT cakTay xKykeci
CepBepiH/ie CaKTaNbIHAIBI. bapiblK KyXKaTTapJbl *KYKTEITeH, OHJEeNTEeH KyHI OOMbIHIIA HEMece KY>KATThIH
TYpiH Kecte OoipiHIIa copTrayra Oonaabl. Google Drive-ta ckaHEepJeHIeH KyKaTTarbl MOTiHAEPIl
ABTOMATTHI TYPAE TaHbII, MOTIHTE€ aHAIIBIPHITT OEPETIH MYMKIHIIT KapaCcThIPBLIFaH.

Dropbox — 6yi1 6YITTEI KYKaT cakTay KyHeCiHIH €H TaHbIMaj opi KeImOacIbICh O0IIbIN caHaasl. MyHIa
KY)KaTIeH J)KYMBIC i1CT€y CHHXPOH/IBI TYpAE XKYpe/i. SFHU ci3 e3repTKeH KY)KaT aBTOMATThI TYPJE cepBepe
Jie ©3repPTUTIHII, CaKTaJIbIHBII OTHIpasl. Dropbox apHaiibl OYNTTHI KYKAaTThl CaKTay CaTBIMEH KYMBIC iCTEy
ymin PC, Mac, Linux Hemece MOOWIBII KYpBUIFbLIApFa apHAIFaH MPOTPAMMACHIH JKYKTEI, OpHATHII,
KaJlaFaH yaKbIThIHBI3/Ia KOKETTLTIrIHI3Te Kapail KonaHa oepecis. backa OynTTel KyxaT cakraynad Dropbox
APTHIKIIBUTBIFGI YKEHI OPHATBLIBIM, TYTHIHYIIIBIFA TYCIHIKTI, KOJJAHYFa bIHFAHIBLIIBIFbIHIA. KYKATThI ajbIr
Dropbox icteren apnaitet bymara (Ilamka) camcak skerkimikti Oomamel. Dropbox-TeiH —0Oacka
OocekenecTepiHeH OachIMJIBIFBI OHBIH KY)KATIICH JKYMBIC icTereHNe OapliblK KYXKATThl TOJILIKTAald KaiTa
JKYKTEMEH /I, TeK KY)KaTThIH ©3repTUINeH O6JIITH FaHa )KYKTE ©3repic €HIi31M caKTam KOsIbl.

Anoexc./[uck — 0yo1 TM]] Genirinae kKeHiHEH TaparaH, SIHACKC KOMIIAHMSCBIHBIH ©HIMI OOJIBIIT CaHaJIa bl
SAnmekc ycelHFaH OYITTHIK KyKaT cakray cepBuci 2012 XbUIIbIH 5 coyipiHae icke KOChUIAbl. bipak a3ipre
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OyJI KbI3MET TYPIH TEK apHalbl MAKBIPTY apKbUIBI KOJIJaHyFa Oomajbl. TONBIK TEKCEPYACH KEHiH KaIlbl
Oapia KoJMIaHyIIbIFa JKaJIIbl KOJIaHyIIBUTapFa aiblK Type KojlnaHnyra Oepiieni. MyHaa oH, CypeT, BUIECO
XKOHE KYKaTTapIblH KajlaFaH TYpiH cakTai anacei3. Cire OYITTH KyKaT caktay cepBepiepiner 10 ['6 Terin
opbiH Oepinemi. “SHnexc.Jluck” apHaibl OWITTHI KYXKATThI CaKTay calThIMEH xyMmbIc ictey ymin PC, Mac
HeMece MOOWIIBJI KYPBUIFBUIAPFA apHAIFAH MPOrPAMMACKHIH XKYKTEN KyKaTTapMeH >KYMBIC jKacail anachl3.
Kyxatrapmabel Opay3ep apKbUTBI Aa epKiH Typ.Ie KOJIIaHbII, KaKeT 00Jica JOCTaphIHBI30EH ¢ Oolrice aaachi3.

SkyDrive apHai#bl OYITTBI KY’KAaTTBl cakTay calThIMeH jxyMbic ictey yimin PC, Mac Hemece MOOHIBII
KYPBUIFBIIApFa apHAJFaH MPOTrpaMMAachklH OPHATHIN JKYMBIC iCTEyiHi3re Oomamel. ATamraH ByiITTel KyKaT
CakTay CEepBUCTEPIiHIH IMIiHAC MOOWIBII KYPBUIFBIIIAPMEH OTE JKaKChI, opi JKEHia icTedTiHi ockl SkyDrive-
THIH KbI3MeTi Oonbin caHanaabl. SkyDrive cepBuci Windows-TeIH Oymamnapsl Cekingi, KyKaTapabl Oemirn-
Oeuin cakrayra 6omaasl. On ymrin Terin 7 I'6 opbiH KapacTeipbutrad. CypeTTepiHi3al claaia TypiHae xKbpuiiam
Kepe amaceis. Kyxarrap opHamackan Oymanapra apHalbl 6acka agaM Kepill KYHTEH alaThIH jKOHE JKYKTeH
QIMaNTBIHAN €Till IIEKTey KO HEMece MISKTeyCi3 eTyre Oonmapl [5].

CoHbIMEH, KENTIpUITeH OYITTHIK TEXHOJIOTHS apKBUIBI KY)KaT CaKTay JXYHEJepiH KapacThpa Kele,
TOCTYPIT KOHE OWITTHIK TEXHOIOTHSIIAP/IBI CANBICTRIPYFa MYMKIH/IIK aJ/IbIK.

Hacmypni mexnonozuanap

Byﬂmmbm mexnosiocuanap

Dnexmponovix nouma: Outlook
Xammap  komnviomepdezi  npocpamma
KOCKAHOA JCYKmenin, coal scepoe caKkmanaobl.

icke

bpaysepnix nouma. Mail.ru, Yandex.ru,
Gmail.com, Rambler.ru socone m.6.
Xammapovl 0Ky, CcOHbIMEH Kamap —Kadxjcemmi

Gaitindapovt xcyxmey. Xammapowl dicenice KOCbLI2AH
Ke3 KejleeH KOMNbiomepoeH oKy2a 601a0bi.

Mysvika: Kyxkmediyis/camein andvigvl3  JicoHe
moyoaiicel3. Datindap/ouckinep cakmaiaosi.

Mysvikanel calim apgblLivl mblHOAy2a 601a0bI.

betinemamepuan: Puaomi bap ouckmi
acykmey/camoin anameiz. Kebinece 6i3 guivmoepoi
0Ip pem Kana Kopemiz, COHOLIKMAH CAMbIN AbIHEAH
ouckinep copede opviH Albln Mypaovl. An siCcykmen

Quabmoepdi  onnatn kepe anacvliz. byn opbip
Kasicemmi  QpuabMOi  dcykmeyoi  Kadcem — emneuo.
Convimen kamap, @uibMmOi dicykmenzceHuie Kymyoi
manan emneuoi.

anviHean guabmoep Ouckme Kon OpuvlH Anaobwl.

BYJITTBIK TeXHOJNOTHUSIAP/bl OKBITY YAEPICiHIE KOJJaHyFa KenTereH IMIeTeaiK OutiM Oepy Mekemenepi
kemkeH. AKIII-ta »orapbl OKy OpBIHIapbIHIA OYJITTHIK TEXHOJOTHSIIAP/bI KOJIaHy OeNCeHl TypAe KOoiFa
ansiarad. ConbIMeH Karap Xodcrpa yauBepcurerinae GoogleApps yYChIHFaH OWITTBIK CepBUCTEpI
Konganaapl. Eypomnanblk yHUBEPCHTETTEp OYITTHIK TEXHOJIOTHSUIAPIBI KOJJIAHBIN Keiemi, JIuTBamarbl
KayHacckuil TeXHOJIOTHSUIBIK YHUBEPCUTETI COHFBI Oec skbuIbIKkTa Microsoft Live@edu yceiHFaH OYJITTBIK
ceppucrepai kommanyna. TMJI emnepinge OimiM Oepy canmachlHa OYJITTHIK TEXHOJOTHSUIAPIBI KOJIaHY
eHTi3lIyie, MbIcajbl, MacKey KapKbUIbIK-KYKBIKTBIK yYHUBepcuTeTi Office 365 TeXHOJOTHSICHIH KOJJIaHyFa
kemTi. YkpanmHaga CyM MeMIJIEKETTIK jkoHe JIOHEIK YITTHIK YHHBEPCHTETTEPl YKpauWH >KOFapbl OKY
OpBIHAAPBIHBIH imiHeH Oipinmi Oonbin Microsoft Office 365 OynTTHIK OpHUCTIK MAKETIH OKBITYIIBUIAP MEH
CTyISHTTEpIiH OIpPIKKKeH JKYMBICHIH YHWBIMAACTHIPY YIIIH, COHBIMEH KaTap KAIIbIKTBIKTaH OKBITY
MYMKIHJIKTepiH KeHEeHUTy MaKcaTbIH A eHTi3i [3].

bimimaeri OyITTBIK TexHONOTHsIIap MHTEepHET-OpTaza BUPTyalAbl 3epTXaHaNapAbl Kypy, MHTepHeT-
KOH(epeHIUSUIapbIH XKoHE BeOnHapnap/Ibl 6TKi3y, MekTenTiH Hemece KOO BUpTyanabl KEHICTITiHIH 9pTYpi
nporiectepid 6ackapy CUSKTBI MYMKIHAIKTEp.i amajsl. [IporpaMmanbik KacaKTaMaHbl YCHIHATBIH OYIITTHIK
KpI3MeTTepiH O0ip — LearningApps.org. By mporpaMma WHTEpPakTHBTI MOJAYJBAEP apKbUIbI OuTiM Oepyii
KOHE OKBITYJbI Kosayra apHanrad. LearningApps (learningapps.org) OipHele TarncblpMa YATiCiH YChIHAIBI
xoHe OipHemie Tinaepai Konpaiael. bimim canaceinga Microsoft Live@edu sxone Google Apps Education
Edition maiganansiiansl. Bysl KochIMIagap KaThIHAC jKacay »oHE OipJecinm KYMBIC Kacay THIMIUTICIH
apTTBIpYyFa MYMKIHIK OepeTiH KypajaapIbl YChIHAIbIL.

XKorapeiga kentipinren merengik skone TM/l ennepain TaxipuOenepi MEH TYKBIPBIMIAPBIH capaiai
Kele, 013 OapyblK OUTiM Oepy Mekemenepi «I[IporpammalnblK KaMTaMachl3 €Ty CEPBHUC PETIHICY» OVJITTHIK
MOJIEJIIH KOJIIaHAThIHBIFBIH O0alKa IbIK. Bysl MOebIiH apTHIKIIBUIBIFI, OLTIM Oepy MEKeMeci MaTiMeTTepIi
OHJICY OPTAJBIFBIH KYPYABl XOHE OFaH KbI3MET KOpCeTyAl Tajanl eTHeHTiHAINIMEH, KapKbUIBIK >KOHE
YHBIMIACTRIPYIIBUIBIK MIBIFBIHIAP/BI KPICKAPTYFa KOMEKTECETIHIITIMEH allKbIH Al Ibl.
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Ke3 kesreH »aHa TEXHOJIOTHSHbBIH KEMIIUIIKTEPI MEH apThIKIIBLIBIKTAphl 0051a1bl. COJI CHUSKTBI OYPBIHFBI
TEXHOJIOTHSIIAPBI JKaHa TEXHOJOTHsIIAp ajMacThIpFaHIa ajgaMIapibl OVHBIH KaHJail apTHIKIIBUIBIFE Oap
JIeTeH CYpaK TYbIHIANIBI. BYATTHIK TeXHOIOTHATIApAbIH 0ACThl apTHIKIIBUIBIKTAPHI:

- KONl JicemimOiniK, SFHU KaXKETTI KyKarrapjsl Hemece (ainmapabl KOJbIHIA IMKeNire KOCHUIFaH
KOMITHIOTEP1 HEMece 0acka 1a 3JIeKTPOHABIK KYPBUIFBICH O0ap amaM KOJI JKEeTKi3e ajlabl;

- YMKbIPALIK (MOOUIBHOCMB), aJaMHBIH Oip OpBIHFAa KIMNCi3 OaillaHBIT KajdMmaybl, SFHU ajaM Ke3
KeJIreH KepAeH Qaiiinapasl eHAel, CaKTar KoHe Kepe alajbl;

- a3 WbIBbIHOAHY, TYTHIHYNIBIFAECENITEY KyaThl JKOFapbl KOMIIBIOTEPIEP/l CATHIN anMayra OoJajbl,
COHBIMEH KaTap KOMITBIOTEPIIEP/Ii TEKCEPETIH ajam Kangamayra 0oJaibl;

- MuiMOiNiK, TYTHIHYIIBl ©31HE KAXETTI KOPCETUIETIH KbI3METTEp MaKeTiH FaHa ajiblll, KOJNAaHBUIFaH
KBI3METTEpre FaHa TONCHI.

Enpi OYITTHIK TEXHOIOTHSIIAPABI OKBITY YAEPiCiHIAEe KOJMTaHYAbIH apTHIKIIBIIBIFRIHA TOKTAIATHIH O0JICAK;

- cepeucmiy mezin O0ybl, BEO-TIONITA Ka3ipri TaHJa TETiH KbI3MET KOPCETE i, JIUIEH3USIIB O(DUCTHIK
porpaMManapasl caThll ajly ap3anfa Tycneiai, anaiina Google Docs-nieH HHTepHETTE KYMBIC JKacay TeTiH;
Google Docs cepBuci On-line pexxuMiHAe >Xeli apKbUIBI TaialaHyIIbUIapFa e3apa ic-opeKeT jkacayra
MYMKIHIK jkacaiipl (KYKaTThI OipHeIIe agaMMeH Oipirin eHaey), Oy AereHiMi3 KasipiH e3iHae 6ap OKbITY
MeH OKy MaTepHajlapblH KOJDKETIM/II HbICaHFa allHaIbIpyFa MYMKIHIIK Oepeni;

- Oiprecin  natdanany oicenindici, «BYITTHIK TEXHONOTHSUIAPIABI» TMalfalaHy >KaHa CTHIBAL
KaJIBIITACTHIPAIBI, OKBITY JKaFNalbIH/Ia TIeJarOTHKAIBIK XKOHE YHBIMAACTHIPYINBIIBIK IIEIIiMACP YChIHAIB,
on OapiblK KaThICYMIBUIAp YIIIH aliblK OKY YAEpICiH Kypaipl, OKy Mpoleci MeH FBhUIBIMH 3epTTey
Xo0anapbelHa KaThICTHI )KaHABIKTAPFA, TAKbLIAYJIapFa KO KeTKi3yre MyMKIHAIK Oepei;

- depexmepOi cakmay ceHimMoiniei, CHIHBIN KAIFaH HOYTOYKTep, MUCKTep, (iemr Kapraizap xoHe T.O.
aKmapaTThl CakTay Kypajzapbl CTYACHTTEpAiH YH TalChIpMachlH OpBIHJaMaraH HeMece Oakbuiay
TarchlpMalIap/ibl aja aJMaraHHbIH Oip ChLITaybl OOJBIN TAaOBUIAIBI, «OYITTHIK CEPBUCTEP/CY CaKTaJFaH
aKrmapar MYHJai KelleH i3 )KaFaai TybIHAaybIH OipIaMa a3aiTasr;

- NPOCPAMMATLIK KaAMMAMAckl3 emyoiy Kayincizoiei, «OYITTBIK CEPBHCKE» JXYKTENETiH OapiIbiK
KyKaTTap apHaiibl aHTHBUPYCTHIK TEKCEPICTCH OTeMAl, KYKATTapAbl BHPYC KYpTalabl JAETeH KayilTiH
0osIMaysl OaiiKaiasl;

- OKBITYIIBLIAP MEH OiTiM amynIbIIapAbIH YKBIMBIHBIH OipIKKKEH KYMBICHIH YHBIMIACTEHIPY;

- OKBITYWIBIAp MEH OiiM alymblIapra SpTYpAl TYpHEri KyKaTTapiasl Oipiri KoJJaHyFa >KoHe
OHJIeyTe MYMKIHJIIK Oepy;

- TYTHIHYIIBIHBIH Kal JKepJie TYpPFaHbIHA TOYeJNCi3 KYPACTHIPBUIFAH KYXKATThl HEMece MpPOrpaMMaHbI
Oipaen OimiM Oepy yaepiciHe KbUIIaM eHTi3y;

- UHTEPAKTUBTI ca0aKTap bl )KOHE YIKBIMJIBIK OKBITYABI YIHBIMIACTHIPY;

- OlTiM amymIbIIapbIH 630€TIHIUTIK dKYMBICTAPBIH OPBIHIAYBI, COHBIH IMIH/IE YKBIMJBIK d)00anap/ibl,
«ayJTUTOPUAFAy», «YaKbITKA» TOYEICI3 OpbIH/AY.

KopbiTa Kene, OYITTBIK TEXHOJOTHSIAPABIH OKBITY YPIICIHIAC KOJJaHy OapbIChiHIA OapiiblK OKY
o/licTeMENIK Kypanaap/bl, NPaKTUKAIBIK KOHE TEOPHSUIBIK TallChIpMaap/ibl HHTEPHET JKETiCiHE CaNIBIN KO0
«ayaja KaJKpl» XYp JeceKk Te 00Naabl. BYITTBIK TEXHONOTUSIAPIBIH OKBITY KE3iHAE KOJJaHY KOINTereH
MYMKIHIIKTepre jK0J aliajbl: OKy MpOIECiHe KaTbICylIbUIApbIH apacbkiHaa Oip OipiMen On- xone off-line
PSKHMMIHJE XaTTapMeH, TalChlpMajapMEH, CypakTapMeH e3apa ajMaca anybl (gmail, yandex, rambler,
mail.ru >xoHe TO. cepBHCTEpAl KongaHansl); Oopicrep MeH KoHcynbTaumsuiapasl Skype, Gtalk cepBuctepi
apKbUIBl JKYPri3y; IopicTep MeEH MPaKTHUKAIBIK >KYMBICTApAbl on-line pexuMmiHme ©TKily MYMKIHITi
(Youtube, Omlet.ru cepBucTepi KOJAaHBUIAJBI); KoOajlap MEH 3€pTTey JKYMBICTAPBIHBIH TOIIECH
tankeuianybl (Facebook, "BKonrakte" oneymertik skemi cepBuctepi, Google cepBHCI KONIaHBUIAIbI).
ByinrTel ecenreynin Oonamarbl 30p, COHABIKTaH aKMapaTTHIK TEXHOJOTHSMEH OaiylaHbIchl 6ap Ke3 KelreH
MaMaH OChl TEXHOJIOTUSHBI HTEPYi 63 )KYMBICTAPhIHA KONITETEH MYMKIHIKTEp aIlajibl.
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Kaszaxcxui hayuonanvuwili nedacocuyeckuti yuusepcumem um. Abas, e. Aimamol

CAMT OBPA30BATEJ/JIbHOTO K/JIACTEPA KAK UHCTPYMEHT
OTKPBITOCTH UTJIACHOCTH EI'O AEATE/IBHOCTH

AnHomayus

OOpazoBarenbHbIe KJIACTEPhl, OOBENUHAIONIME MeNaroruyeckue By3bl, IIKOJBI M OusHec, oOecrednBaroT
NPUHIMIHAIEHO HOBOE HAy4YHO-00pa3oBaTeNbHOE IPOCTPAHCTBO IMPAKTUKO-OPUEHTUPOBAHHOIN MpodeccroHanbHON
MOJITOTOBKH OYyIymHX ydnTenedl M oOydeHHWs IIKONFHUKOB Ha 0a3e COBPEMEHHBIX OOJIAYHBIX M IHUCTAHIIMOHHBIX
TexHosoruii. HecMoTpsi Ha ycrmenmrHoe (QyHKIIMOHHUPOBAHWE, WX AEATEIBHOCTH 10 CHX IOp HHUKAaK HE OTpaKCHa B
rI100abHOM CETH U MPAKTHYECKH HEAOCTYITHA IUPOKOH 0OIIECTBEHHOCTH.

B cratee 000ocHOBaHa HEOOXOIMMOCTH pa3padoTKH HH(GOPMAIIMOHHO-00pa30BaTEeIBHOTO caifTa KilacTepa «IIKoia —
meIBy3 — OM3HEC) I MO3UIIMOHUPOBAHUS €ro B CeTH MHTEpHET ¢ IeJbio MPHUBJICUYCHUS BHUMaHHUS OOIIECTBCHHOCTH,
obecrieueHU WHPOPMAIMOHHON OTKPBITOCTH M TPO3PAaYHOCTH €Tr0 AeATeNBHOCTH. [IpencTaBiieHa CTpYKTypa caiTa,
COCTaB W COAEp)KaHWE HMHPOPMAIMOHHBIX MaTEpUalIOB, MyOJMKYeMBIX Ha €ro CTpaHMIAX, OIHCAHBI TPeOOBaHUS,
MpeABIBIISIEMbIE K KOHTEHTY.

KuaroueBrblie ciioBa: 00pa3oBaTeNbHBIN KiacTep, CalT, MOAYJbHAA CTPYKTypa caiiTa, Mera-Kiacc, Mera-
YPOK, KOHTEHT.

Anoamna
I'b. Kamanosa
Abaii ameinoasel Kazax yimmolx nedazoeukansiy yHugepcumemi, Aimamal K.
BLJIIM BEPY KJIACTEPIHIH, CAUTHI OHBbIH KbI3METIHIH,
AHMBIKTBIFbI MEH KAPUSJIBIFBIHBIH K¥PAJIbI PETIHAE

[lemaroruranslk KOFapbl OKY OpPBIHAAPIbI, MEKTCHTEPAl KOoHE OuM3HecTi OIpiKTipeTiH OimiM Oepy KiacTtepiiep
3aMaHayn OYJITTHI KOHE KAIUBIKTHIKTAH OKBITY TEXHOJOTMSUIAPBIHBIH HETi3iHAe Oonaliak Myfalimaep MEH MEKTKII
OKYIIBIJIAPHI YIIIH MPaKTHKAJIbIK-0aFIapianFaH KCINTIK Jaspiay MyJIJIeM jKaHa FhUIBIMU-01IiM Oepy KeHicTiri 6ok
TaObUTaBl. TaOBICTHI JKYMEBIC iCTETEHIHE KapaMacTaH, OJapAbIH KbI3METi 9JIi KYHTe JeiiH jkahaHIbIK Kellige KepiHOen i
YKOHE KOTIIILTIK YIIIiH KOJ XKEeTiMIIi eMec.

Makanana KOFaMHBIH Ha3apblH ayJapy XKOHE OHBIH AIIbIKTBIFBI MEH aKIapaTThIK AIIBIKTHIFBIH KaMTaMachi3 €Ty
YIIiH «MEKTeN-IIeAaroruKalbIK YHIBEPCUTET-ON3HEC» KIACTEPiH aKMapaTThIK jKoHe OLTiM Oepy CaHTBIH KYpY JKOHE OHBI
WuTepHEeTTEe OpHANACTBIPY KaXETTLmiri kepcerinireH. OHOa OHBIH KYpPBUIBIMBL, KYpaMbl XoHE o3 OeTtepinie
KapusUIaHFaH aKIapaTThlK MaTepualiap/IblH Ma3MyHbI, )KOHE Ma3MyHbIHA KOWBUIATHIH TAJIANTAp CUIIATTAJIFaH.

Tyiiin ce3nep: OiiM Oepy KiacTepi, CallT, MOIYJIbIIK CAHT KYPbUIBIMBI, METa-KjIacc, Mera-cabak, CaiT Ma3MyHbI

Abstract
WEBSITE OF EDUCATIONAL CLUSTER AS A TOOL
OF OPENNESS AND PUBLICITY OF HIS ACTIVITIES
Kamalova G.B.
Abai Kazakh National Pedagogical University, Almaty

Educational clusters, combining pedagogical universities, schools and business, provide an entirely new scientific
and educational space of practice-oriented professional training of future teachers and schoolchildren based on modern
cloud and distance technologies. Despite the successful functioning, their activity is still not reflected in the net and is
practically inaccessible to the general public.

The article substantiates the need to develop an information and educational site for the educational cluster «school -
teacher training University — business» to position it on the Internet in order to attract public attention, to ensure
information transparency and transparency of its activities. Its structure, composition and content of information
materials published on its pages are given, the requirements for content are described.

Keywords: educational cluster, the site, the modular structure of the site, mega-class mega-lesson content

Bricokast cOmMOKyNbTypHasi 3HAYMMOCTH I1€arorn4eckoro 0o0pa3oBaHUS IJI YCTOWYMBOTO Pa3BUTHS
00111ecTBa, HEOOXOUMOCTD IOBBIIIIEHHSI €r0 KAYeCTBA C YIETOM COBPEMEHHBIX TPEOOBAHUHN aKTyaIM3UPYIOT
HEOO0XOIMMOCTh Iepexoja Ha HOBYIO MOJIENb IEeJaroruieckoro oopa3oBaHusl, HHTETPUPYIOLIYIO MEABY3bI C
OM3HEC-CTPYKTYPaMH M CO IIKOJBHOM CPelo Ul YCHJICHUS! MPaKTHKO-OPUEHTHPOBAHHOCTH MOJATOTOBKH
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Oyaylux yduTesel, a Takxke C APYI'MMH IeIBY3aMH Ul M3YHEHHUs U BHEIPEHUs] IEepeloBOr0 Hay4HO-
[I€1arOr'MYECKOTO OIIBITA.

CeroaHs B yCIOBHSX HUPPOBOH TpaHchopManyu oOpa3oBaHus, 1 paboOTaOLIEMy B IIKOJIE YYUTENIO JUIS
yCIIEMHOW MPO()eCCHOHATBHON NEATETbHOCTH TakKe HEe00XOAWMO TOCTOSIHHOE B3aMMOJCHCTBUE C
KOJIJIETaMM, II03TOMY IMCTAaHIMOHHOE OOIIeHHe, OOMEH OIIBITOM Yepe3 CeTeBble NPO(ecCHOHATbHbBIE
cooOmiecTBa HaOMPAIOT CBOIO AKTYalIbHOCTh, SBJSISICH KJIIOYEBBIM YCJIOBHUEM HOCTPOCHUS WHHOBALIMOHHOM
cpenbl 00ydeHusl.

HaunOonee nepcnekTUBHONM B KOHTEKCTE M3JIOXKEHHOTO SBIISICTCS KJIACTEpHAas MOAENb HHTETrpaluu
MEarOrnYecKuX BY30B APYT C APYroM, ¢ OM3HEC-CTPYKTYpaMH M CO LIKOJBHOHM cpelnod, 0OecreunBaromas
Ha MapTHEPCKHUX OTHOILIEHUSIX TECHOE B3aUMOBBITOJHOE COTPYAHHYECTBO MEXIY YYAaCTHUKAMH KiacTepa U
npeJHa3HadeHHas JJis pelieHus OOIEe3HAuYMMBIX MpOoOJIeM, BCTPEUaIOIUXCS B YUeOHOM Mpolecce, TaKhX
KaKk HU3KMH YpOBEHb MOTHMBALMM Yydaliuxcsi K o0OyueHHI0, Hed()(EeKTHBHOE HCIOIb30BAHUE BCEX
BO3MOXXHOCTEH TUCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, OTOPBAaHHOCTH OT PEANbHOW MPAKTHKH U
T.JA.. A Takke Uil OCYLIECTBICHHsS NPO(ECCHOHANBHOW MOArOTOBKM OyAyIIMX MEAaroroB K padore B
1 POBOIA MIKOJIE ¥ MOBBIICHHS KBATH(DUKAIIMN PAKTHKYIOIUX yauTene [1-2].

[TogoOHbIe  0oOpa3zoBaTelnbHBIE  KIACTEPHl B IEJArOTHYECKOM  00pa3oBaHMHM  00ECIICUYHUBAIOT
NPUHIUIHAIGHO ~ HOBOE  HAy4HO-0Opa3oBaTeNbHOE  MPOCTPAHCTBO  MPAKTUKO-OPHEHTHPOBAHHON
Mpo(heCCHOHATBHON TOATOTOBKHA OYIYyIIMX y4duTenedl u oOydeHUs IMKOIHHHKOB 0e3 KOPEHHOW JIOMKH HX
CJIOKMBIINXCS YKIAZOB 3a CUET NMPEHMYIIECTB COBPEMEHHBIX OOJIAYHBIX W ApPYrux VIHTEepHET-cepBHCOB,
JVICTAaHIIMOHHBIX (OPM U CpeACTB 00yUICHHSI.

Ceropnns, Omaromaps pa3BUTHIO CeTH VIHTEpHET M AMCTaHIMOHHBIX OOpPa30BATENBHBIX TEXHOJOTHH,
MMEETCS] BO3MOXXHOCTh PACIIMPUTh MaclTad 00pa3oBaTENbHOrO KilacTepa A0 MEXIYHapOIHOIO YPOBHS C
MPUBJICYCHHEM 00pPa30BaTEIbHBIX YUPEXKICHHH Pa3HbIX TOCYAapcTB M BecbMa 3(PQPEKTUBHO OCYIICCTBISATH
COTPYIHUYECTBO HE TOJBKO B TPAJUIMOHHBIX c(epax NeSATeTbHOCTH, TAKMX KaKk COBMECTHOE MPOBEICHHE
KoHpepeHUuH, oOMEeH CTyIeHTaMH M [PErnoAaBaTeNsIMM, CTAKUPOBKM U T.I., IO3BOJISIOIIMX
HETIOCPEACTBEHHO MO3HAKOMHTBLCS C 00Pa30BaTEIbHBIMU CHCTEMaMH OPYTHUX CTpPaH, OOMEHSTbCA HAaydHO-
MeIarornYeCcKUM OITBITOM C 3apyOeKHBIMHU KOJUIETaMH, HO U B PEaIbHOW NMOBCEHEBHON Hay4YHOU U y4eOHOH
JeSITEIBHOCTH, TIO3BOJISIIONICH Pa3BUTh HABBIKM NMPO(ECCHOHATHLHOTO OOMICHUs, MPUOOpecTH OeclieHHBIN
OIBIT COTPYZHHUYECTBA B MEXIYHApOIHON aKaJeMHYECKOH cpele, YTO OOECHeunuT KaueCTBEHHO HOBBIN
YPOBEHB MEAArOrHYecKoro 00pa3oBaHus U YCKOPHT MPOIECC €ro MHTErpalyuy B MUPOBOe 00pa3oBaTeIbHOE
MIPOCTPAHCTBO.

Becema mepcrieKTHBHOM B KIJIACTEPHBIX MOJEISX MeNarorn4eckoro oOpa3oBaHMs MPECTABISIETCS
TEXHOJIOTHsI Mera-Kiacc, CyIHOCTb KOTOPOH 3aKJII0UaeTcs B 0ObEIMHEHNH HapaulebHbIX KJIacCOB IIKOJ
KJIacTepa B €IMHBIN Mera-kjlacc, OpraHu3aliy 1 IPOBEICHUN MEra-ypoKoB B 3TOM Mera-Kjacce 1o y4eOHbIM
TeMaM, MPEACTABIAIONIMM OOLIMK 11l BCEX MHTEPEC, IPH YYaCTHH YUUTeJel, mpenojaBareneii U CTyIeHTOB
MeIarornYecKoro By3a, C MPUBJICUYCHUEM YUEHBIX U CIELHMAIMCTOB PAa3IMYHBIX OM3HEC-CTPYKTYpP B peXKHUME
BHICOKOH(EPEHIICBSI3M Ha 0Oa3ze OOJAYHBIX W AWCTAHIMOHHBIX 00pa30BaTENBHBIX TexHOMOrHi [3-5].
OpHUTMHAILHOCTh JTAHHOM TEXHOJIOTHH 3aKIfo4aeTcs B €JAMHOBPEMEHHOM TpEXypOBHEBOM (opmare
y4eOHOro mpoiecca, 00ecredrBaonieM 0JHOBPEMEHHOE MPOBEACHUE KIACCHO-YPOUHBIX 3aHITUH B IIKOJE,
3aHATUH 110 METOJINYECKON MOATOTOBKE CTYJCHTOB B IMEABY3€, KOHCYJIBTAI[HOHHON JAEATEIHHOCTHIO YUEHBIX
U TpejacraBuTeNied OusHeca. IlpM 3TOM €CTECTBEHHBIM CIIOCOOOM B EIMHBIM Y4eOHBIH TMpoIiece
HWHTETPUPYETCS] HOATOTOBKA OyIyIIEro yYUTENIst HOBOI'O OKOJICHHS U €r0 HEeIpephIBHOE MpodeccruoHaIbHoe
pa3BUTHE B CYIIECTBYIOLIEH CHCTEME MEAarormyeckoro oodpazoBanus. CerofHs 3TO BO3MOXXKHO Ojaromaps
pa3ButTuio ceTr UHTepHEeT U JUCTaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

OObennHeHne Nearornieckux By30B JPYT C IPYroM, OM3HEC-CTPYKTypaMH M CO ILIKOJIAMH Ha OCHOBE
miatdopmel «Mera-kiacc» MO3BOJIMT HE TOJBKO YCTaHOBHTH TECHYIO CBS3b M NMapTHEPCKHUE OTHOIICHUS
MEXIy O00pa30BaTENbHBIMH YUPEKICHUSIMH Pa3HBIX TOCYAapCTB, HO M TPEAOCTABUT BO3MOXKHOCTH JJIS
BOBJICUEHHUS CTYIEHTOB B  HENPEPHIBHYIO MPO(eCcCHOHATHHO-TIEJaTOTHYECKYI0  JESTeNbHOCTh B
MEXIYHapOIHON KJIacTepHOH cpene. OTO MO3BONMT OyaymMM Ienaroram OBICTPO aAanTHPOBAaTBCS K
MeIarornIecKoil IeATebHOCTH U € OCOOSHHOCTSIM B YCJIOBHSIX TJIOOANTM3aIMK U BeeoOIel nudpoBusanum
00pa3oBaHusl, a TAKKE K COBPEMEHHBIM TPEOOBAHUSM, TIPEIBSBISIEMBIM IIIKOJION K MX MPO(eCCHOHATBHBIM
kadecTBaM. O0ecNeuuT HeNpepbIBHOE MOBBILIEHHE KBATM(UKAMH MPAKTUKYIOLIET0 YYUTENsS B Mpolecce
€ro HEMOCPEeACTBEHHON NpoQecCHOHANBHON NesITEeIbHOCTH, MOTMBHPOBAHHOE M YCIEIIHOE oOyudeHHe
MIKOJIbHUKA 34 CYET CHHEPreTHIECKHUX d(PPEKTOB KOJUIEKTUBHOTO, MEXKITKOJIBHOTO U CTATYCHOTO OOYYEHUS B
WHTETPUPOBAHHOW y4eOHOMN, HAYYHO! W POU3BOJICTBEHHOW Cpejie MIKOJa-TIeIBy3-OH3HEC.

OpraHu3anOHHO-yIpaBlieHUYecKass H oOpa3oBaTelbHasi JEATeIbHOCTb B  KJIacTepe, HMEIOLIEM
TEPPUTOPHAIIBHO yJAJIEHHBIE TOAPA3ACICHUS, OCYIIECTBIsETCS B CeTH VIHTEpHET C HCHOJIb30BaHHEM
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COBPEMEHHBIX JUCTaHIIMOHHBIX TEXHOJIOTMH 00y4eHMs B CIELUaIbHONH MH(DOPMAIIMOHHO-00pa30BaTeIbHON
cpeae ¢ oOmauHbIMH M Jpyrumu  VHTepHer-cepBucaMH. YpPOBEHb pa3BUTHS ceTH lHTepHeT u
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHI CErOIHS MO3BOJISET 3TO CACATh.

Hns obecnieyeHHsT OTKPBITOCTH M JIOCTYIMHOCTH HWH(OpPManuu O JesATeIbHOCTH 00pa30BaTebHOTO
Kjactepa, 00 OCOOEHHOCTSIX OpTraHW3allii OOYYeHWS W KOHTPOJS 3HAHWN OOyYaroImuxcs B Kiacrepe, O
peanu3yeMblX IMporpaMMmax M METOIUKaX, M B LEJOM Ui (OPMUPOBAHMS IO3UTUBHOIO HMHIIKA,
o0pa3oBaTeIbHOMY KJIacTepy Ielecoo0pa3HO MMETh CBOW O(UIMaNIbHBIN caiT. [1o3uImoHupys Kiactep B
cetn VHTEpHET, OH CHENaeT ero y3HaBaeMbIM, IIO3BOJUT IpPUBJIEYb BHUMAaHHE OOILIECTBEHHOCTH K €ro
nesitenbHOCTH. OJHAKO, HECMOTpPSA HA IOCTOSHHBIM MHTEpEC YYEHBIX K IpoOJieMe MOBBILICHUS KadyecTBa
MOJATOTOBKU OyAyIINX y4YHUTENeld M 3HAYMTEIbHOE KOJINYECTBO MCCIEIOBAaHUN B 00JACTH MX MOATOTOBKH B
paMmkax oOpa3oBaTenpHOro kiacrepa [1-5], a Takxke, HECMOTps Ha CYLIECTBOBAHWE M YCIEIIHOE
(YHKIMOHUPOBAHME LEJIOr0 psfa NEeJarorHYecKUX KIAcTEpPOB, UX [EATEIbHOCTh HHMKAK HE OTPaKCHa B
rIo0aNbHON CETH, M 10 CHX MOp HET pa3pa0dOTaHHBIX CaiToOB. bojee TOro, M BOMpOCH CO3JaHus caifTa, Kak
HEKOTOPOI CeTeBOM TUIOIMAAKH 115 3P PeKTUBHON OpraHu3aluy JesTeIbHOCTH 00pa30BaTENbHOTO KlacTepa,
O00BEIMHAIOLIETO MEAArOrMYecKUe BY3bl, IKOJIBI U OM3HEC, U O0ECIEUEHUsS] €€ OTKPBITOCTH TaKXKe 10 CHX
1op He OBbLIM MPEIMETOM OTAEIBHOIO MCCIIEA0BAaHNA. JDTUM ONPEAEIIETCS] aKTYaJIbHOCTh PACCMaTPHUBAEMOMN
TEMBI.

B m06bIx OpraHuzanusax, UIMEIIINX TEPPUTOPUAIBHO YAAJICHHBIC ITOAPA3IEICHUs, KAKOBBIM SIBISAETCS U
00pazoBaTeIbHbIN K1acTep, 00beIUHSIOMINM IeJarornuecKie By3bl Ipyr ¢ APYroM, ¢ OU3HEC-CTPYKTypaMH
U CO IIKOJIaMH, Yy4aCTHHKaM H€O6XOILI/IMO pa6OTaTI) C O6H_[I/IMI/I JOKYMCHTaMH, IMPUHUMATh KOJIJICKTHUBHBIC
peumieHuAa 1Mo TEM WJIIM HHBIM BOIIPpOCaM. CCFOILHSI 9TO BO3MOKHO OpraHu30BaTh B I/IHTepHeTe, CcO31aB B
«o0jaKke» BHUPTYAIbHYIO IUIOIIAAKY, OOJIAAIOUIyl0 OBICTPOACHCTBYIOIIMM JOCTYHOM M IIHPOKHM
JIMaNa30HOM Pa3HOOOPa3HBIX CEPBHCOB JJISI COBMECTHOW pabOThl HaJ TUIAHAMU MeEra-ypoKOoB U y4yeOHO-
MCTOAUYCCKUMHU MaT€puajlaMu JIsI UX OpraHu3alviid W HNPOBCACHHA, a TAKXKE IJId HpO(beCCI/IOHaﬂbHOFO
OO0IIEeHNs] YYaCTHUKOB 00pa30BaTENILHOIO KiacTepa Apyr ¢ ApyroM. Ho 3To mpoucxoaut TONBKO B paMKax
KJIacTepa W HEAOCTYITHO ISl MIMPOKOW OOIIEeCTBEHHOCTH. A COBpEMEHHBIH 00pa3oBaTeNbHBINH KiacTep
CYHIE€CTBYCT B OTKPBITOM I/IH(bOpMa]_[I/IOHHOM IMPOCTPAaHCTBE, OH MOXCT U JOJIKCH OBITH HWHTCPECCH B HEM U
Kak cBoeoOpaszHoe oOpa3oBaTeNbHOE OOBbEIUHEHHE, U B paMKaX KOHKPETHOTO IMEAarorndeckoro OIbITa ee
YYacTHUKOB. M caiiT mo3BoiauT pewmmth mnpobneMy oOecneueHus WHPOPMALMOHHON OTKPBITOCTH U
MPO3PaYHOCTH JESATEIBHOCTH 00pa30BaTENILHOIO KJIACTEPa, M MOXKET CTaTh XOPOIIUM HHCTPYMEHTOM ISt
OoJiee KaueCcTBEHHOTO U 3(h(hEKTUBHOTO PEIICHHs OpPraHU3alMy B3aUMOICHCTBHS BCEX YUACTHUKOB KllacTepa
Ipyr ¢ JpyroM, HH(OPMAIMOHHOM MOIAEP)KKM M MOTHBAUUM OOydYeHMs, WHIUBHIYaTbHOM ITOMOILH,
WHGOPMHUPOBAHMS, OPTaHU3ALUH PA3TUYHBIX JUCTAHIIMOHHBIX MEPOIPUSITHH U T.JI.

Kak crnenyer ®3  BBILIEH3IIOKEHHOTO, CalT 00pa3oBaTelbHOTO  Kiacrepa HEOOXOAMM U
OCHOBOTIOJIAraloOlIe MLENbl0 €ro CO3JaHusl SBIAETCS MO3MLIMOHMPOBAaHHE €ro B ceTh MHTepHeT s
OIIEPAaTUBHOTO U OOBEKTUBHOIO MH(OPMHPOBAHUS OOIIECTBEHHOCTH O €r0 AEATEIbHOCTH, IPEI0CTaBICHUE
CETEeBOW TUIOMIAJIKK JUIsi OpraHM3allid COBMECTHOW paboThl, © BO3MOXKHOCTH BKJIFOUEHHS €ro B €IHHOE
o0pazoBareibHOe HHPOPMATMOHHOE POCTPAHCTBO. LleneBoe Ha3HAYCHUE SBIISIETCS KIIFOYEBBIM (PAKTOPOM B
OIIpeaeNICHUH BUa CaiiTa, ero CTpyKTYphl U COAEPKaHUs HH(POPMALMOHHBIX MaTepHAJIOB, ITyOINKYyEeMbIX Ha
ero crpanunax. ScHo, 4YTO s O0pa30BATENLHOIO KJacTepa «IIKOJIA-TIeBY3-OM3Hec» Haubomee
nesecoobpaseH MHPOPMaAIMOHHO-00pa30BaTEeNbHBIN CalUT ¢ JAPEBOBUIHON CTPYKTYpO# € YeTKO 3aJaHHOMN
uepapxuel CTpaHull U MONYOTKPBITHINA MO OCTYMHOCTH. Takas cTpyKTypa Hanbosee ONTHMalbHa U MOXKET
MaKCUMAaJIbHO OTBEYATh MHTEPECAM €T0 MOJIb30BaTeNei [6].

st 6onpiero yaodcTBa paboThl ¢ caliTOM 11e7ieco00pa3Ho, YTOOBI €T0 apXUTEKTypa UMella MOJYJIBHYIO
CTPYKTYpPY, YTO IMO3BOJHT pa3padaTeiBaTh NPH HEOOXOIMMOCTH HOBBIE MOIYJIHM U PACIIUPITH HX
(YHKIMOHANIBHOCTh 0€3 KapAMHAJIBFHOTO M3MEHEHHs paHee CO3JaHHBIX Monyieid.  Moaynb 31ech
MOHUMAETCS] KaK YacTh WHPOPMAIMOHHON CHCTEMbI, aBTOMATU3UPYIOIIAs OJIMH MM HECKOJILKO IMPOIECCOB
ACATCIIBHOCTH KJIaCTE€pa, CBA3aHHAsdA C APYTrUMHU MOIAYJIAIMU eIII/IHOI‘/‘I TEMATUKON U JOIIOJIHAOIIAA HUX, HO
paspabaTteiBaeMasi TaKuM 00pa3oM, YTOOBI B Cilyyae CBOETO M3MEHEHHsI HE 3aTParuBaTh OCTAJbHBIE.

Bech cocraB cTpyKTYpHBIX MOJIYJIEH caldTa «Mera-Kjiaccy», MOXKHO YCIIOBHO Pa3lIeNIUTh Ha CIEAYIOIINE
TPYTIIIBL.

Monynb uaTepdeiica, KOTOPbIM BKIIOYaeT B ce0sl aBTOPHU3ALIMIO MOJIb30BaTeIIeH, MOMCK HH(pOpMAIUU 110
caiity, QoTtoranepero, 6J0K HHPOPMAIIMOHHBIX COOOLICHHUH, a TakXKe B 00s3aTeIbHOM HOpsIKe OJIOK ¢
obmielt nHpopMaIyel o JeATEIFHOCTH 00pa30BaTENFHOTO KilacTepa: ero IelsX U 3ajadaxX, yJYacTHUKaX U
KOHTAKTHbIX JaHHBIX.

bazoBele Momynm caliTa NOPEACTaBASIOT CO0OM  BUPTY&IbHYIO  IUIOLIAJKY, OTPaKaIOLIyIO
HETIOCPE/ICTBEHHYIO JIESITEIBHOCTh 00pa30BaTENILHOTO KIIACTEPa C OCHOBHBIMH Y3JIaMH BBIXOJ[a B 00JIauHBIE
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cepucel. Croga BKIIOYEH MOXyibh «OOpa3oBaTeNbHBIA IpoIEecc» B KIacTepe ¢ MHOMXKECTBOM Y4eOHBIX
OUCLUIUIMH: UH(OpMATHKa, MaTeMaTrka, GU3UKa U Jp., Kaxaas U3 KOTOPBIX, B CBOIO OuYe€peib, BKIIOYAET
pa3aens:

- «O0y4eHne» C «KaJeHAApPHBIM IUIAHOM PabOT», «IIeJarorH4ecKold MacTepCKOW», MpeACTaBICHHON B
BUZIC BEOMHAPOB ISl yUUTENEH, Te IPOUCXOIUT 00CYKICHUE IIaHa IPOBOJUMBIX YPOKOB U «3JIEKTPOHHON
Cpemoil «Mera-ypok»», B KOTOPOW NPENOCTaBIEHBI BCE YCIOBUS Ul «OPraHM3alUM COBMECTHOH palboThI
yyamuxcs» (ccbUlka Ha 00JaKko, CChUTKa Ha CTPaHHWIy B COLMANBHOW CETH A aBTOPU30BAHHBIX
MOJIb30BaTeNell) U, B KOTOPOH MPOBOJATCS «OHJIAWH Mera-ypokm». [Ipenmonaraercs, 9To y BceX CyObEKTOB
KJIacTepa JOJDKHa OBITh YCTaHOBJIEHa TMporpaMMa BuaeokoH(pepeHrcBszn Tuma ZOOM, Ha caiite
MPEIOCTaBIseTCs UMb WHPOPMALUs, KaK BOWTH B BHUPTYaJbHBIM 3all: MAEHTU(UKATOP KOH(PEpEeHIHUH H
naposib. BXoj B megarornyeckyro MacTepCKyro MpeloCTaBIsAeTCs] TOIbKO aBTOPU30BAHHBIM I10JIb30BATENIAM,
a Ha MeTra-ypoKH BXOJ CBOOOHBIH ISl BCEX JKEJIAIOIINX.

- «Meronuueckas KOMWIKa», IMpEACTaBICHHAs B BUAE 0a3bl AaHHBIX C IMPOCKTHBIMH 3aJaHHSIMHU,
«OKHBBIMI», IPAKTUKO-OPUEHTUPOBAHHBIMHU 33Ja4aMH{ U CLIEHAPUSAMH YPOKOB O pa3HbIM TemaM [5]. Hoctyn
K HUM MOJKET ObITh CBOOOJHBIH, AJIS1 BCEX HHTEPECYIOIIUXCS 00pa30BaTENIbHON S TEIbHOCTHIO B KIIacTepe.

- 3/1ech Ke UMEeeTCs «IIPEIMETHBIN (Gopym».

HemanoBaxxHoe 3HaueHue A OpPraHM3ALMU JAESITENBHOCTH B KJIACTEpPEe MMEET MOAYNIb C YCIOBHBIM
Ha3BaHueM «E1ie. . .», BKIIOYarOLIIM:

- «[lybnuxaunmny, HHTEpECHbIE ¢ TOUKH 3PEHUS OPraHU3aLuH e TeIbHOCTH 00pa30BaTeIbHOTO KiacTepa,
OpTraHu3alii U TPOBEJCHUSI MEra-ypoKoB, NpeACTaBICHHbIE B BHUIE CCHUIOK Ha MHTEpHET-UCTOYHUKH, U,
HANMCAHHBIX YYaCTHHKaMH KiacTepa MoOHorpaduii, y4eOHO-METOAMYECKHX MOCOOHHA, BCEBO3MOXKHBIX
WHCTPYKIUI U METOOUYECKUX PEKOMEHAAIMIA.

- «CoBpeMeHHbIE HHCTPYMEHTHI — TIOMOIIIHUKH TEarora» co cChbulkaMu Ha MIHTepHeT-pecypchl, a Takke

- «I1abnoHBI» C TOTOBBIMU (hOpMaMU TUILIIOMOB, CEPTU(HHUKATOB U OJIarofapHOCTEl A HarpakKAeHUs
AKTHBHBIX YYaCTHUKOB MEra-ypoKOB.

Kak BuznHO, Hapsay ¢ nHGOPMALMOHHBIME OJOKaMH, IPEJICTABICHHBIMU Ha caiiTe, BCsl 00pa3oBaTenbHas
NeSITeNIbHOCTD KacTepa, B YUCiIe KOTOPBIX OpraHu3allis U MIPOBECHHE:

- 0o0yyaromux CEeMHHapOB, MAacTep-KJIACCOB, CEMHHApOB-OOCYKICHUI CIIEHAPHEB MeEra-ypokoB IpH
MOJTrOTOBKE K HUM;

- OHJIAHH Mera-ypoKOB; BUICOKOH(EPEHIINH; CETEBBIX TPOCKTOB U KOHKYPCOB;

- o0cyxeHue B uate, GopyMme u T.1.
npo3payHa u OoJbIIas YacTh U3 HUX OTKPBITA JUIS OOLIECTBEHHOCTH B COOTBETCTBHUHU C OCHOBOIIOJIAraromei
LEJIBIO CO3JJaHMs CalTa.

OnHOI U3 BaXHBIX CTPYKTYPHBIX COCTaBIISIFOIMX 00pa30BaTENIBHOTO KIacTepa SBIsSETCS MEXKyHApOTHAS
Hay4Has JabopaTopus, OCHOBHOM 3agaudedl IesTeNbHOCTH KOTOPOM SIBJISIETCS OCYILECTBICHHE HAay4YHO-
HCCIIEI0BATENbCKOM paboThl B LEISIX PAa3BUTHS TEOPUHM M MPAKTUKU 3JIEKTPOHHOTO 00Yy4eHUs; pa3paboTKu
ocHoBauHbIX Ha MKT coBpeMeHHBIX 00pa30BaTeIbHBIX TEXHOJOTUH U JAUJAKTHYCCKHX MOJEJCH, a Takke
OpraHu3aliy B3aWMOJICHCTBHsSI 00pa30BATENLHOIO KIacTepa € BEAYHIMMHU 3apyOeKHBIMH HAyYHBIMH
LEHTpaM{ B LENSAX NPOBEICHUS COBMECTHBIX HAay4YHBIX HCCIEIOBAHUN M peanu3aluu 00pa30oBaTEIbHBIX
npoekToB. JlabopaTopus siBisieTcsi HEKUM 00pa30BaTeNbHBIM WHKYOATOPOM IO MPOSKTHPOBAHUIO CPEIbI
(OKHMIBBIX», TPAaKTHKO-OPUEHTHPOBAHHBIX 3a]ad, HUCMOJb3yeMbIX Ha MeEra-ypokax, Ha Hee BO3JIaraercs
KOOPJAWHALKS AEATeIHOCTH KJlacTepa B 11ejoM. Kpome 3toro, B ee GyHKLIMU BXOJUT U aIMUHUCTPUPOBAHUE
ero caira.

Jnst mpeAcTaBieHUS aKTyaJlbHOH WHQOpPMAlMK O ee JICATeNbHOCTH Ha caiite 00pa3oBaTenbHOM
kjactepHoil mnatdopmel «Mera-kiacc» HEOOXOIUMO CO3AaHUE CHEHUAIBHOTO MOIYJs «MexIyHapoaHas
Hay4Has J1abopaTopHus» CO BCEMH HOPMATHBHO-TIPABOBBIMH JOKYMEHTAMH, PETIaMEHTHUPYIOIIUMH e
JeSITENIBHOCTh, IUIAHAMH W pe3yjbTaTaMH NPOBOAMMBIX €0 (yHJAaMEHTANbHBIX M  IPHKIAIHBIX
uccienoBanni, a Takke «Ciyx00W TEXHHYECKOTO M METOIWYECKOTO COMPOBOXKACHUS METa-ypoKOB)» C
WHCTPYKUHUSIMH IO OPTaHU3aLUHU U IPOBEICHHUIO METa-ypOKOB U HEOOXOIUMBIMU KOHTaKTHBIMHU JaHHBIMU.

g obecriedeHns pe3yabTaTUBHOM JEATEIHPHOCTH 00pa30BaTeNIbHOTO KJIaCTepa B CETH, YA0OCTBa paboTHI
MOJIb30BaTeNIeld CalT JOJDKEH MMETh MHTYWTHMBHO TOHATHBIM MHTEpdEiic; AoKHA OBITH MpEeaycMOTpeHa
BO3MOXHOCTb OCTaBJISITh KOMMEHTAPHH, MOAKIIOUAThCA K OOCYXAeHHIO B Qopyme; U, IpH KeJIaHUH,
MOJKJIIOYaThCs K paboTe U cTaTh yYaCTHUKOM KjlacTepa.

Brrmmeonmcannas cTpykTypa caifta 00pa3oBaTENbHOrO KiacTepa «IIKoIa-TeABy3-0nu3Hecy, ohopMiIeHa B
nHpopmanmonHoM uHTerparope «Mepapxusn-2000» [7] u npeacrasiena puc. 1.
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B K OO0 obpazoparensHOM KnacTepe
: % O npoerre "Mera-xracc”
~ % Uemn u zanayn obpazoBaTenpHOTO KIacTepa
% VaacTHima obpasoBaTensHOTO KIacTepa
- X KonrtarTs!
« Hosoctu it 0bnaBnernna
El - % OOpasoeareibHbIi MPoOLIECT
o % Muadopmatuza
g K ObyacHne
; % Kanedmapusni nnad
e ¥, [leparormeckas MmacTepckas
= ® nexrponHas cpena "Mera-ypox”
X Opramsmsamna coemecTHO pabots!
: . % Owunaitw "Mera-yporu”
% Merognscckaa kommunka
' K [Ipeomertseii dopyu
- % Marcuatnka
|:| % Mexmyaponnan nayas 1aboparopus
: % HopMaTHEHEIe TOKVMEHTSI
% Hccnegoparnia
= % Crnvix0a TexHHYecKoro H MeTOIHYeCKOr0 conpoBoaeHns "Mera-vpoxos"
% [Nonoxesnie
' % Hucrpyrmm
: hoe % KoHTakTEL
&% Eme...
; - % [lybmrearmm
X CospeMcHHEIC MHCTPYMCHTEI - TOMOMTHMKI [ICAarora
« ¥ [labmoHEL OUTITOMEL CepTUdHEATEL, baarozapHOCTH

o

AsTopusaims

»”

IMoncx

#

Kapra caiira
Pucynok 1. Cmpykmypa caiima 06pazo6ameibHo20 Kiacmepa «ulkoida-neogy3-ousnecy

OmHMM W3 KJIFOYEBBIX 3JIEMEHTOB CaiiTa sIBIIIETCS ero MHGpOpMalloHHOe HamoigHeHne (KoHTeHT). OH
CIIY’)KHT OCHOBHBIM CPEJICTBOM OCBEILCHHUS JICATEIBHOCTH 00pa30BaTE/IbHOTO KJIACTEpa U MPHUBJICUCHHUS K
HEMYy BHHMaHHs OOIIECTBEHHOCTH. KOHTEHT caiita IO/KeH OBITh XOpOIIO CTPYKTYpHPOBAaHHBIM,
OTIEpaTUBHO OOHOBIIIEMBIM, HHPOPMATHBHBIM, HHTEPECHBIM U JIEralIbHBIM.

OH JOMKEH COOTBETCTBOBATH TEMATUYECKOMY pa3/ielly CcailiTa U OCHOBHOM IENM €ro Co3daHwus. SI3bIK
HN3JI0KCHUA JOJIDKCH GBITB YCTKUM, JJAKOHHUYHBIM, Ir'paMOTHBIM, y6eI[I/ITeJ'H)HLIM. HpI/IMEHHEMaH
TEPMHUHOJIOTHS JOJDKHA COOTBETCTBOBAThH IIearOrmyecKkoMy Te3aypycy. lIpaBunbpHBIA ero momdop u
aJIMHHUCTPHUPOBAHUE OTIPENCISAIOT B IIEJIOM YCIeIHOe (PYHKIIMOHUPOBAHUE CaliTa B COOTBETCTBUU C IICIIIMHU
ero cozfanusi. OTBETCTBEHHOCTh 32 HMH(MOPMAIMOHHOE HATOJHEHWE caiiTa HeceT MOJepaTtop, OJUH H3
YJICHOB HAy4HOU J1a00paTopu.

AnMUHUCTpUpPOBaHUE WH(DOPMAIMOHHO-00Pa30BaTENIFHOIO CaliTa «METa-KJIacc» OCYIIECTBIISIETCS TAKXKe
4sieHOM Hay4dHoU staboparopun. OH obecrieunBaeT OecriepeOoitHyr0 paboTy caiiTa, CBOEBPEMEHHO pa3Melnas
HEOOXOMMYI0 WHpOpMaIMIO ¥ obecrieunBas peryisipHoe e€ oOHoBienue. OTBedaeT 3a BKIIOYEHHE B
CTPYKTYpPY caiiTa JOTOTHUTEIbHBIX MOAYJIEH 1 HOBBIX CEPBUCOB.

[lomoOHBIE calTBI CIOyX)aT HE MPOCTO HHTEPHET-IUIOMAAKONW Ui Pa3BOpaYMBAHUS JEATEILHOCTH
00pa30BaTeILHOrO KjacTepa B CETH, HO U CTAHYT €ro BU3UTHON KapTOYKOM, U obecrieyar HH(OPMAIHOHHYIO
OTKPBITOCTh ¥ PO3PAYHOCTH BCEH €ro ACSITENIbHOCTH.

Cmamust nooecomosinena npu gunarcosou noodepoicke npoexkma MOH PK NeAP05133502
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Abstract

Currently, technologies are developing very quickly and the need for information security is constantly increasing.
In this connection, Blockchain technology is becoming in demand, which allows us to keep information safety and
integrity. In addition, the technology enables the creation of a decentralized environment where transactions and data
are take place without any third party organization. We proposed a decentralized web resource based on the Ethereum
platform for managing student credits. The decentralized application (Dapp), will process, manage and control tokens,
which represent credits that students gain for completed certain courses. The credit system is a first step towards a more
transparent and technologically advanced form which could be used by universities and students to manage credits. The
novelty of this scientific research is the creation of a web-based information resource based on Blockchain technology.
Thanks to this resource, it becomes possible to track students' grades and receive reliable information about higher
education. This completely eliminates the possibility of making changes to existing records.

Keywords: blockchain, higher education, credits, tokens, application, tracking.

Axoamna
5.A. Kymanaxos', A. Illaxan?
Xanvikapanvix 6usnec ynusepcumemi, Anmamol K., Kazaxcman
20n-Dapabu amvimoaser Kaszax ynmmolx ynueepcumemi, Aimamet K., Kazaxcman
BJIOKYEWNH BIJIIM CAJIACBIHJIA: 5)KOFAPBI OKY OPBIHJIAPBIH/JIA CTYAEHITTEPJIH BAFACHIH
BJOKYEMH APKbIJIbI KAJIAL BACKAPYFA BOJIAJIBI?

Kasipri yakpITTa TEXHOJOTHSIIAp OTE Te3 AaMbIl KeJel KoHe aKIapaTThIK KayillCi3/liKKe JereH KaKeTTUIK YHeMi
aptemn kenemi. OckbiraH OaiimaHeicThl, Blockchain TexHomoTHACH cypaHbIicKa We 0oxyma, Oy 0Oi3re akmaparThIK
Kayilci3MiK MEeH TYTACTHIKTHI caKkTayFa MYMKIiHIIK Oepeni. COHBIMEH KaTap, TEXHOJOTHS OPTAIBIKTaHABIPHLIMAaFaH
OpTaHBl KYypyFa MYMKIHAIK Oepeni, OHIA TpaH3aKOMsIap MEH MONIMETTep YIIIHII Tapam YHBIMBICHI3 JKY3ere
aCBIPBIITAIBI.

Bi3 crymenTTepaiH HoTmXKeNnepiH Oackapy ymiH Ethereum mmatdopmackiHa Heri3IenreH OpTaibIKTaHABIPhUIMaraH
BeO-pecypcTapibl YChIHABIK. OpTansiKTaHabipbiMarad Oarmapiama (Dapp) crymeHtrepre Oenrimi 0ip KyperapaaH
alfaH HOTWXKEJEepiH OUIMIpeTiH >KETOHAApAbl OHAeHI, Oackapaipl »koHe Oackapaapl. Hecuemik ixyite - Oy
YHUBEPCUTETTEP MEH CTYICHTTEp HecHuenepli Oackapyla KOJJIaHa ajaThlH allblK JKOHE TEXHOJIOTHSJIBIK TYPFbIIaH
KeTuiaipiireH Gopmara anFaiikbl KajaM. By FBUIBIMU 3epTTEY/iH JKaHAJIBIFEI - BIOKYEItH TeXHOJIOTHSIChIHA HEeTi3/IeNreH
Be0-aKmaparThIK pecyperapabl Kypy. Ochl pecypCThiH apKachlHA CTYACHTTEPIIH OaraaapblH OaKbUIAYFa KOHE KOFaphl OLTiM
TypaJibl CEeHIMAI akmapar alyra MYMKIHIIK Tyaabl. by KonjaHeicTarbl ka30aiiapra e3repicrep €Hrily MYMKIHAITIH
TOJIBIFBIMEH XKOSIIIBL.

Tyiiin ce3aep: OroKdeiiH, XKOFapHI OUTIM, HECHENEp, KETOHIAP, KOChIMIINA, OaKpLIay.

AnHomayus
5.4 Kymanaxoe*, 4. [llaxan?
YWhueepcumem mescoynapoonozo busneca, 2. Anmamer, Kasaxcman
2Kazaxckuii nayuonanouwlil ynusepcumem um. anv-Dapabu, 2. Armamor, Kasaxcman
BJIOYEWH B OBPA3OBAHNHN: KAK YITPABJISATH CTYJIEHUECKUMU KPEJJUTAMAMUA
BBICIIET'O OBPA3OBAHHWA YEPE3 BJIOKYENH?

B Hacrosimiee BpeMsi TEXHOJIOTHH Pa3BUBAIOTCSI OYEHBb OBICTPO M MOTPEOHOCTh B MHDOPMAIIMOHHON 0€30TIacHOCTH
MOCTOSIHHO pacTeT. B cBs3u ¢ atum Texuomorusi Blockchain cramoButest BocTpeGoBaHHOM, YTO MO3BOJSET HAM
COXpaHATh 0e30MacHOCTh M ILIENOCTHOCTh HH(popmaimu. Kpome TOro, TeXHOJOIWs MO3BOJISIET CO3AaBaTh
JCLCHTPATM30BaHHYIO Cpely, B KOTOPOW TpaH3aKUMH M JaHHbIC OCYIISCTBIIIOTCS 0e3 Kakoil-1ubo CTOpOHHEH
OpraHu3aLiH.

MBpI mpeioxKHIIN ACLEHTPAIN30BaHHbIil BeO-pecypc Ha ocHoBe miaTdopmel Ethereum s ynpaBineHust KpeauTaMu
cryneHToB. JleneHrpanu3oBanHoe npunoxerue (Dapp) Oyaer oOpabaTeiBaTh, YIPaBIATh U KOHTPOIUPOBATH TOKEHBL,
KOTOpbIE MPEICTaBISIFOT COOOW KPEAWTBI, KOTOPBIC CTYICHTHI MOJYYarT 32 MPOXOXKICHHE OIPEICICHHBIX KYPCOB.
KpenuTHast cructeMa SIBISIETCS TIEPBBIM IIaroM K 0o0Jiee MpO3padHON M TeXHOIOTHYECKH MPOJBUHYTON (hopMe, KOoTopas
MOKET UCIIOJI30BATHCSI YHUBEPCUTETAMHI U CTYACHTAMH TS YIIPABJICHUS KPEAUTAMH.
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Hosuznoit JAAaHHOTO HAYYHOI'O MCCJICAOBAaHUA 3aKIIHOYACTCAd B CO3AaHUN I/IH(l)OpMaI_lI/IOHHOFO Be6-pecypca Ha 0aze
TeXHoJIorun biokueliH. Bnaro,uapﬂ OTOMY PpeCypCy, HNOABIACTCA BO3MOXHOCTL CACJIATh OTCJICKHUBAHUC OLICHOK
CTYACHTOB U MOJYy4YaTb AOCTOBCPHYIO I/IH(I)OpMaIII/IIO O BBICHIEM 06pa3OBaHI/II/I. HpI/I 9TOM IIOJIHOCTBKO HCKIJIIOYACTCA
BO3MOXXHOCTb BHOCUTb U3BMEHCHHS B CYIICCTBYIOINC 3allUCH.

KaroueBble ciioBa: 6J'IOK‘~IeI‘/IIH, BBICHICC 06pa3OBaHI/Ie, KpE€AUThI, TOKCHBI, IPHUJIOKEHUE, OTCICIKUBAHUC.

1 Introduction

Blockchain technology is becoming popular not just a financial sphere, but also are entering into more
and more new spheres such as medicine, Internet of things, education, voting etc. This technology has not
been ignored in the field of education. Currently, there is already a number of works interested in various
aspects of the application of blockchain technologies in education, for example, and others. However, these
works are mainly focused on theoretical nature, considering the prospects of applying blockchain
technologies to various issues of digitalization of education.

One of the relevant issues of education system is to create a web-based information resource based on
Blockchain technology. Thanks to this resource, it becomes possible to keep records and receive reliable
information about the student achievements. This completely eliminates the possibility of making changes to
existing records.

This paper aims to show some practical implementation to solve this kind of problems via using
blockchain. The paper considers technical details of building the appropriate decentralized application
(Dapp), which could be used by universities and students to manage credits. That means, after each
successful completion of a semester an employee (teacher) of the university with certain access rights could
issue credits to students as tokens, when fully getting the needed number of credits/tokens, students could see
their achievements, as well as could show to their potential employers or to another university.

Remainder of the paper is organised as follows. Section 2 defines the problem. Section 3 provides related
works. Section 4 provides implementations. Section 5 concludes this paper.

2 Problem definition

Today, most higher education institutions keep their students’ records including credits in various
applications. However, these databases are designed on a centralized approach that leads to numerous
drawbacks, such as mutability, privacy and reliability of records. To overcome the issue of centralized
approach of storing credits, we have proposed a decentralized web resource based on the Ethereum platform
for managing student credits.

Blockchain is one of the new technologies with special features like security, immutability, transparency
and so on. For instance, academic credit is an important piece of learning achievements of students which
confirm that student has achieved certain learning outcomes before graduating certain degrees. This
information will now be decentralized and available to public so that anyone can validate this information
through web application interacting with blockchain.

3 Methodology

To understand the practical implementation of the blockchain technology in education we researched and
analyzed a number of materials which related to this problem, the aim was to improve practical skills in this
area. Allocated more time for interacting user interface with smart contract, for this was built process model
of blockchain app, as well as examined several problems associated with the practical implementation of this
issue.

Related works

After the appearance of Bitcoin [1, p.5] in 2009, Blockchain technology has been applied to many fields,
including medicine [2,3], economics [4, p.6], Internet of things [5,p.10], education [6,7], voting [8,p.4] and
so on. Its underlying technique has shown promising applications prospects and attracted lots of attentions
from academia and industry.

Besides cryptocurrency one of the relevant areas is blockchain in education, however, the studies on the
blockchain technology are still very new, reflections on the education are still at the beginning stage.
Therefore, some of these few studies of the filed are briefly summarized.

One of the studies addresses the value decentralized ledgers, in particular those based on blockchain, may
bring to stakeholders within the educational sector, with a particular focus on its potential for digital
accreditation of personal and academic learning. As well as focuses on the feasibility, challenges, benefits
and risks of the Blockchain as applied to formal and non-formal education credentials [9, p.6].
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This postgraduate dissertation study addresses some problems that centralized e-learning platforms may
encounter and emphasizes the importance of decentralized access control in solving these problems. In this
study, a model proposal for decentralized access systems is presented.

In the realization of this model, blockchain structure was utilized. Thus, it is argued that the integrity,
correctness, deniability, and traceability of e-learning sources can be achieved. The mean response time was
used as a metric when evaluating the proposed model. The two different network environments (such as the
Local Area Network (LAN) and the Cloud Web Service (i.e. Amazon Web Service)) are compared. It is
stated that LAN environment represents the most appropriate condition and the cloud environment represents
the real situation in the real world.

The average response time in the LAN environment is faster (about 1.5 times) than in the cloud
environment, but when the number of customers is large, the difference in average response time between
these two environments becomes insignificant [10, p.7].

Another study describes a decentralized learning system CHiLO which utilizes e-books. In this study
provided a basic demonstration of the first stage “content exchange” and demonstrated the making of e-
books while protecting copyright by using the blockchain [11].

A study in which using blockchain as a tool for tracking and verification of official degrees is addressed
the main concepts of blockchain and the particular implementation of Blockcerts as an opensource solution
devoted to the certification and verification of documents.

As well as briefly introduce the Higher Education market in Europe to determine the volume, geography
and trend of the economic sector to address the developed solution [12, p.10]. In this research blockchain in
education address the fundaments and developments of blockchain technology and suggests a reflection and
a debate which should address in the near future the impact, or not, of blockchain in education [13, p.9].

4 Implementaions

Development of a web resource on the basis of the etherum platform for managing student credits
of higher education

At the moment, the product has been developed in the development environment configured locally. The
following is a list of tools used to perform this test (figure 1).

' ™y
Web browser Web browser
(teacher) [student)

MNodejs -
Web3.js —
HTML/CSS5/lavaScript

EVM (Ethereum Virtual Machine)

Block 1 Block 2 Block 3

Ethereum Blockchain (Ganache)

Deployed Smart Contract

Figure 1. System flow

- Required for the operation of a web resource:
Apache web server, database (MySQL), PHP language, JavaScript/CSS;
- Required for the interactions with applications over the network:
NodesJS, Web3;
- Required Ganache blockchain server to deploy a private blockchain on the Ethereum platform;
- Required for compiling Smart Contract:
Program language Soidity (Remix IDE).

4.1 Description of the credit process model
For clarity, we considered the following situation: student to complete studies at the university they must
get needed number of credits, after the semester of study, an employee (teacher) of the university with
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certain access rights update the students profile, upon successful accumulation of all credits/tokens. Ganache
(blockchain server) will register a block for this student and stores the credit details in the block. As well as
student, can see their achievements respectively from website. The webpage interact with the Ganache to
fetch the details about the student credit.

The admin / professor of the student will be able to update all the information for each students (figure 2).

Ul {student)
Student ID: 1
Name: X ||3| Mame |Sname | Credits |
Ul (teacher) | Surname: XX

1

x o 30
Credits: 30 | ‘ ‘

Update profile

Ethereum blockchain

(Ganache)

(StudentiD, {StudentID, Credits)

name, surname)

Figure 2. Student credit process model

4.2 Creating a web interface and connection with a blockchain server

When creating the web interface, we used the HTML hypertext markup language, as well as certain
Javascript libraries, such as jQuery. Created special form for filling the student detail, The record consists of
the following fields:

e Student ID

e  First Name

e Last Name

e Credits

After clicking the button (update) located at the bottom of the form, the corresponding summary record
will be store in the Blockchai as a hexedecimal format. As a result of processing the record, a web page
opens with the following information: student id, first name, last name, block number and credits. Thus, a
student can quickly obtain information about their achievements.

The interaction of the smart contract with the web interface is carried out thanks to the JavaScript library
Web3.js. The Web3.js and Node.js library are collection of modules that contain specific functions for the
Ethereum platform, which makes it easier to interact with the Ethereum Blockchain, its smart contracts and
related functions.

In order to make it clear the data flow diagram (DFD) is shown below (figure 3).
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create user 1.0 store user
Admin D1 user
create user
update student 2.0 store student detail
D2 | student B
update
3.0
view student store block infol
L . |D3| blockchain

4.0

student info Data store

credit info I:l Entity

Student
view

credit info

Process

Figure 3. Data flow diagram (DFD)

5 Conclusion and future research

In this paper we explored how to use the blockchain technology in education, more precisely, proposed
tracking students’ grading system. Our result show that this technology can be used in other industries and
spheres. During the study, we were able to learn the principles of the Blockchain technology, explore the
scope of application of the Blockchain technology, develop an information web resource for managing
student credits in higher education based on the Ethereum Blockchain. Fristly, the transparency and integrity
of the system, this means any student in the educational process that has its own id, via this can confirm the
“truth” of the their credits at any time. At the same time, the blockchain block cannot be changed or deleted
from the network. Secondly, the general reduction of paper documents for proving their achievements. Of
course in parallel with this there were certain problems (technical) that successfully resolved.

As a result of all this, the following practical and theoretical significance of this scientific research can be
noted:

- Blockchain technology is becoming popular not just a financial sphere, but also are entering into more
and more new spheres such as medicine, education, etc.

- The practical implementation of the blockchain technology in education showed that using this
technology for track student’s grading system in higher education is quite possible. Proof of this: system
flow between web browser and Ethereum Blockchain, credit process model, web interface and connection
with a blockchain server.

In our future research we intend to explore the possible solution to the problem of issuing digital
certificates and related problems using blockchain, as well as we plan to extent and adapt proposed credit
system to any existing grading system and thus incoprporate other aspects of educational digitalization.
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C.T. Hakewesa
Axmiobunckuil pecuoHAIbHbIL 20cyoapcmeentbili yHueepcumem um. K. JKybanosa, 2. Akmobe, Kazaxcman

HUCI10/Ib30BAHUE OBPA30BATE/IbHbBIX CAUTOB U MOBUJIbHBIX TPU/I0OKEHUI
B ITIPOLECCE OBYYEHUA UHOCTPAHHOMY A3bIKY HA HEA3bIKOBbIX PAKYJIBTETAX BY3A

Annomayus

B cratee paccmaTpuBalOTCS BO3MOXKHOCTH HCIIOJIB30BAHHSI 0Opa30BaTENbHBIX PECYpPCOB ceTH MHTepHeT,
COLIMATBHBIX CETeH B KayecTBE IOMOINHHKOB IJISI CTYICHTOB B IPOIECCE M3YYEHHS WHOCTPAHHOTO fA3bIKa B BY3e.
HeiHenrHee TMOKOJEHUE CTYICHTOB SIBISETCS AKTHBHBIM IOJH30BATENIEM Pa3NWYHBIX TaJKETOB, COLMAIBHBIX CETEH,
mudpoBeix TexHosoruid.  OJHAKO HCIOJIB30BaHHE HMHCTPYMEHTOB /ISl JOCYyra 3HAYUTEIbHO OTIMYAeTCs OT
UCTIONb30BaHUA WX It oOy4eHus.. IIpaBUIbHBIH BBIOOp CpENCTB OOYYEHUsI CHOCOOCTBYET JOCTHIKEHHIO LeJeH
00y4eHUs: MHOCTPAaHHOMY S3bIKYy, ONTHUMH3HPYET M BIHMSIET Ha KayeCTBO Mpolecca OoOy4deHUs. ABTOpP HPUBOIMT
IIPUMEPHI HCIIOJIB30BaHUS HHTEPHET-PECYPCOB B YUeOHOM Mpoliecce Ha TPAJUIMOHHBIX 3aHATHAX U 3aHATUAX B OHJIANH
peKHMe.

Cnenan o0030p Haubojee 4YacTO HCHOJB3YEMBIX CAaHTOB M MOOMJIBHBIX IPHJIOKEHHH C IIUPOKHM BBIOOPOM
YIpa)KHEHUH, ayTeHTUYHOTO MaTepualia, CriocoOCTBYIONIMX (POPMHUPOBAHUIO W COBEPUICHCTBOBAHUIO JIEKCHUECKUX U
rpaMMaTHYECKUX HAaBBIKOB.

KaioueBble cioBa: y4eOHBI mpoliecC, WHOCTPAHHBIM S3bIK, MOOWIBHBIC NPHIOKEHHUS, COIHAIBHBIC CETH,
0o0OpazoBaTenbHbBIE CAUTHI, HHTEPHET-PECYPCHI, OHJIAWH 00yUJeHHE.

Anoamna
C.T. Haxewesa
K. )Kvbanoe amvinoazer Akmoebe enipnix memiekemmix ynusepcumemi, Akmebe ., Kasakcman
7KOO-HBIH, TLUIIIK EMEC ®AKYJBbTETTEPIH/AE BIJIIM BEPY CAMTTAPBI MEH MOBWJIB/II
KOCBIMIIAJIAPABI IET TIIITH OKBITY YJAEPICIHJIE IAMJAJIAHY

Makanaga MHTepHET xemiciHiy OitiM Oepy pecypcrapsiH, aneymertik xenitepai KOO-ma mieresn TUMH OKBITY
6apbIChIHA KOJIJAHYBI CTYJICHTTEPre KOMEK PeTiH/e Maiianany MYMKIHAIKTepi KapacThipbitabl. Kasipri ctynaeHTrep
TYPTl TaKETTEePHiH, OJNEYMETTIK JKENJepAiH, CAHIBIK TEXHOJOTHSIAPABIH OCNCeHII MaimgaJaHyIIbICHl OOJBIIT
TaOblIa bl ANaiifa, Kypamaapasl 00C yakbIT YIIiH MaiijianaHysl OJlap/bl OKBITY YIIIH MaiijanaHyblHaH aiTapibIKTain
epekmeneHeni. OKBITY KypalmapblH AYPHIC TaHAAy IIET TUTIH OKBITY MaKCaTTapbhlHa KOJI JKETKi3yiHe, OKY YpIiCiHiH
carachblHa bIKMAN €Te/l XXOHE OHTAMIAHBIPA/bl. ABTOP HHTEPHET-PECYPCTAP/IbI OKY YPIICIHIE ASCTYpIi cabakrap MeH
OHJIAMH peXHMJE NaiganaHy MbICAIapblH  KedTipemi. JIGKCHKamblK JKOHE TIPaMMATHKAJIBIK JaFablIapibl
KaJIBIITACTRIPYFA JKOHE JKETUIAIpYre BIKMAd €TETIiH €H JKHl KOJJAHBUIATHIH CaiTTap MEH MOOWIbAI KOCHIMIIAIapra
LI0JTy YKacaJiFaH.

Tyiiin ce3mep: OKy yzepici, mIeT TiTi, MOOWIBAI KOCBIMINIANAP, QAJMCYMETTIK JKejiiep, OutiM Oepy calTTapsi,
HHTEPHET-PECypcTap, OHJIANH OKBITY.

Abstract
USING EDUCATIONAL WEBSITES AND MOBILE APPS IN A FOREIGN LANGUAGE TEACHING
PROCESS AT NON-LANGUAGE FACULTIES OF THE UNIVERSITY
Nakesheva S.T.
Aktobe Regional State University named after K. Zhubanov, Aktobe, Kazakhstan

The article discusses the possibilities of using educational resources of the Internet and social networks as assistants
for students in the study of a foreign language at university. The current generation of students is an active user of
various gadgets, social networks, digital technologies. However, the use of tools for leisure-time differs significantly
from their use for training. The right choice of means of instruction contributes to the achievement of foreign language
learning objectives, optimizes and influences the quality of the learning process. The author provides examples of the
use of Internet resources in the educational process in traditional classes and online activities. An overview of the most
frequently used sites and mobile applications with a wide range of exercises, authentic material, contributing to the
formation and improvement of lexical and grammatical skills was presented.

Keywords: learning process, foreign language, mobile applications, social networks, educational sites, Internet
resources, online learning.
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Beenenue

YpoBeHb pPa3BUTHS TEXHOJOTHA OOyYeHHs, COBPEMEHHBIE KOHIICHIIMU OOpa30BaHUs, 3aCTaBIISET
MEPECMOTPETh TEXHOJOTHH, NPUMEHSEMbIE B 00pa30BaTEIILHOM IMPOIIECCE, BHIOMpas W3 HUX, B TEPBYIO
ouepelb TE, KOTOpPhIC MOBBIMAIT 3(PGEKTUBHOCTh W KAYECTBO OOYYCHHS; OOECIICUMBAIOT MOTHUBBI K
CaMOCTOSATEIHLHON  IMO3HABATEILHOW  JesATeNbHOCTH. VHTepec Moioméxu K  HWHOOPMAITMOHHO-
KOMMYHHKAIIMOHHBIM TEXHOJIOTHSM YK€ JaBHO M MPOYHO 3aKPENni TO3WIUK HEOTHEMIIEMOW YaCTH Kak
KU3HU, TaK U 00yUYCHUsI, a TOTOMY CTAHOBHUTCS OTIIPABHOM TOYKOH B 00pa30BaTEILHOM IMPOIECCE.

B macrosimee Bpems oOydeHHE ¢ NpPUMEHEHWEM COBPEMEHHBIX TaKETOB YXKe HeE SBISETCS YeM-TO
HeOOBIYHBIM. TeHIeHIWs pa3BUTHS 00pPa30BaTENBHOTO IpoIecca Ha MaHHBIH MOMEHT 3TO TNPHOPHUTET
VHAMBUIYJTLHBIX [IU(PPOBBIX YCTPOUCTB IS CTYJCHTOB, II€Ih KOTOPHIX — IOMOIIIb IPH 00YYCHUU.

MeTonosorust ucciae0BaHMs.

Henpto mpakTHyeckoil paboThl aBTOpa B By3€ 3a MOCIEAHUE TOJBI CTANO - BHEIApPEHHE HU(PPOBBIX
TEXHOJOTHH B Yy4eOHBIM mporecc, GOpMUPOBAaHHE KOMIIETEHTHOCTH B cdepe CcaMOCTOSTeNbHON
MO3HABATENFHON AEATENFHOCTH, IPUOOPETEHNE HABBIKOB CAMOCTOSATENLHON paboThHI ¢ 0OIBIIUMH 00BEMaMuU
WHPOpPMALIUK, MOMYYCHHBIX M3 HMHTEpHETa, a TaKKe ONTHMHU3AIMs Ipolecca Oo0ydYeHHS! MHOCTPAHHOMY
SI3BIKY.

Buenpenne B y4eOHBIM TpoIlecC MHTEPHET PECYPCOB: MOOWIIBHBIX TPUIIOKEHHN, COIMAIBHBIX CETEH,
00pa3oBaTeIbHBIX CAWTOB M T.I. IOMOXKET 3(PQPEKTHUBHOTO YCBOUTH 3HAHHS NPU M3YUYCHHUH WHOCTPAHHBIX
sI3BIKOB. TakuM 00pa3oM mpernojaBaHue aHTIMHCKOTO f3bIKa B By3e Kak omHod m3 mucruruinH OO[Jl Bce
Oospire TpeOyeT TEXHOJOTHYECKH TPaMOTHBIX W 3()(QEeKTHBHBIX TpernojaBaTeNiell, KOTOpPBIE CMOTYT
COCTaBIISATh OAOOPKK 00YYArOIINX MOOMIIBHBIX MPHUIOKEHUH C YIPAKHEHUSMHE A7 YAYUIICHUS S3BIKOBBIX
HaBBIKOB, OaBaTb BO3MOXXHOCTb ITPAKTHKOBATH KOHKPETHBIC HAaBBIKH (3aHOMI/IHaHI/I5{, I'paMMaTHYCCKUC
YOPXHEHUS, UOUOMBI U T.II.), aJalTUPOBaTh MHCTPYMEHTH OOyYCHMS M YIPAaKHEHUS K yPOBHIO 3HAHUU
KOHKPETHOI'O CTYJICHTA, IIpeBpalaTh yueOy B pa3BicucHHE.

Jlyis perieHus MOCTaBJICHHBIX 3371a4 M BBIOOpA M3 MHOTOYHMCIECHHBIX NPEI0KECHHBIX HHTEPHET-PECYPCOB
HanbOoee 2 EeKTUBHBIX, aBTOPOM OBLITH MCIIOIB30BaHBI CIIETYIOIINE METOABI NCCIIETOBAHUS:

- anamm3 (paboTta c TUTEepaTypoi, BEIOOP BeO-porpaMmM, MOOMIIBHBIX MPUIOKEHUH, 00pa30BaTEbHBIX
caiiToB);

- Meron HaOmoaeHus (HabroIeHUE 3a TPO1IecCOM paboThl CO CTYACHTAMHU Ha 3aHITHSX);

- METOJ MOJENIMPOBaHMS (pa3paboTKa 3aHATHH, COCTaBlIEeHHE COOCTBEHHBIX 3a/JaHHUH, OHJIAHH-UTD, C
WCTIOJIb30BaHUEM I1a0JIOHOB Ha 00pa30BaTEIbHBIX HHTEPAKTUBHBIX TIATPOpMax).

Pe3yabTaTsl HCCIe10BAHMS.

Tax xak crynentsl B APT'Y um.K.J)KybaHOoBa cornacHo TUIIOBOW IporpaMMe W3ydaroT HHOCTPaHHBIH S3bIK
B paMKax MEXKAYHApOIAHBIX NPHUHATHIX ypoBHeH oT Al mo C2 B 3aBUCHMMOCTH OT YPOBHS IHOITOTOBKH
CTYy/IEHTa Ha MOMEHT IIOCTYIUIEHUs, BBIOOp mporpaMM M oOpa3oBaTeNbHBIX CalTOB BapupoBaics. Pabota
MPOBOJMIIACE CO CTYACHTAMH TEPBOTO Kypca (U3UKO-MATEMATHYECKOTO (haKyIbTeTa BBIIICYIIOMSIHYTOTO
By3a. Ha MoMeHT ncciienoBanus B rpynmax ¢ ypoBHeMm Al oOyqanock 71% ctynentos, A2 -18%, B1-11%.

B pesynbTare nccienoBaHus, MOKHO cIeNaTh BBIBOJBL, YTO TPAJUIMOHHAS (hopMa NPOBEACHUS 3aHITUN
YK€ He YJOBJIETBOPSET MOTPEOHOCTEH HBIHEIIHETO MOKOJICHHUS CTYJICHTOB, KOTOPOE YBJICYEHO NU(PPOBBIMU
WHPOPMAITMOHHBIMHU TEXHONOTHIMU. Kak MoKa3bIBaeT MPaKkTHKa, B PE3yJIbTaTe NCTIONBb30BaHUS MOOWIIBHBIX
NPWIOKEHUH 1 00pa30oBaTeIbHBIX CaTOB B y4eOHOM IpoLecce y CTYACHTOB INMOBBICHJIACH MOTHBALMS K
W3yUYCHHIO $I3bIKa, Ipolecc OOy4YEeHUs MPOXOIWJ AWHAMHUYHEE. BBINOJIHEHHE caMOCTOSTENbHON paboThI
(cmaga TecTOB MO MHIMBUAYAJIBHBIM CCHUIKaM, BEIEHHE CTPAHUIIBI B COIMAIBHBIX CETSIX Ha MHOCTPAHHOM
A3bIKE, ChEMKA BHJEO AJs KaHaia YouTube) moOynnino y MHOTHX CTYyJEHTOB IyX 3A0POBOH KOHKYpPEHIIMH, B
pe3yspTaTe KOTOPOro y HEKOTOPBIX CTY/AEHTOB 3aMEUEHBI TIOJI0KHUTEIbHBIC H3MEHEHNS B YCIIEBAEMOCTH.

B rpymmax ¢ ypoBHem Al m A2 BBINOJIHEHHWE MPaKTHYECKWX 33JaHWHA HA YTEHHWE W TOBOPEHHUE C
WCIIONIb30BaHNEM OHJIAWH-WTDP, BHJIEOMATEpHaa YIy4IIWIOCh MPOWU3HOIIEHHE M CKOPOCTh YTCHHA. XOTS,
ObUIM TPYAHOCTH C BOCHPUSATHEM peud Ha CIyX. TOJBKO NPOCMOTp BHAEOMaTepHala ¢ CyOTHUTpamu
oOyieruun nonumanue. Uto kacaercs rpymi ¢ ypoBHeM B, OONBIIMHCTBO M3 HUX MOHUMAJO COJEPKAHHE
BUc0 0e3 cyoTuTpoB. Vcnonbs3oBaHue OHIAMH-UTP M Hpe3eHTauii B Power Point Ha caiitax wordwall.net,
en.islcollective.com, allthingsgrammar.com B mnpomecce H3y4eHHsS TPaMMaTH4YEeCKUX TEM IO3BOJIHIIO
00JIErYUTh UX IOHUMaHHUE U BU3YAJIN3UPOBATh OOBIICHAEMBII MaTepHall.

ITepexon By30B B cepeauHe BTOPOTO ceMecTpa ydeOHOTo Tojia Ha JAWCTAHIIMOHHYIO (opMy OOydeHUS B
nepuop nanaemun COVID-19 paborta c nHTEpHET-pecypcamu cTaja eme 6ojiee HHTEHCUBHOM.

[Ipoananu3upoBaB MHEHHS M OT3BIBBI CTYIEHTOB OO0 MCIIOIb30BAHMM MOOWIBHBIX NPHIOKEHUH |
00pa3oBaTeIbHBIX CAUTOB, a TAKXKE O 3aHITUSAX B OHJIAHH-PEeKUME, ObIIH C/IeTaHbl CICAYIONINE BHIBOIBI.
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[penmyrniecTBaMH BBINICYTOMSIHYTOH (OpMBI 00yUeHHUST MOYKHO HA3BaTh:
- 3aHATHSA B KOM(DOPTHOM TOMaIIHEeH 00CTaHOBKE;

- IOCTYI K MIUPOKOMY CIIEKTPY UHTEPHET PECYPCOB HA 3aHITHU;

- paboTa ¢ ayTEeHTHYHBIMHA MaTepUaIaMU Ha HHOCTPAHHOM SI3bIKE;

- BO3MOXHOCTh Pa00TaTh CAMOCTOSTEIBHO;

- TIOBBIIIICHUE MOTHBAIINY K U3YYEHUIO HHOCTPAHHOTO SI3bIKA;

- pacIIMpeHne Kpyro3opa.

BEISIBIICHBI ¥ CIEYIONINE HEJOCTATKH:

- HA3Kas CKOPOCTh HHTEepHET-TpadPuka;

- BOBHUKHOBEHHUE TEXHHUUYECKUX COOEB;

- HEJIOCTATOK KUBOTO OOIICHHS C TIPEIOIaBaTeIIeM U OJHOKYPCHUKAMU.

Jduckyccus.

CornacHo Teopum mokonenuit Y. lltpayca m H. Xoy, OCHOBHBIMH ydYaCTHHKaMH OOpa30BaTEIbHOTO
npoliecca Ha CEroAHSIIHNAHN JAeHb SBIAIOTCS PEACTaBUTENHN MOKoneHui «Y» (ponusmmecs ¢ 1983-2002 rr.)
u «Z» (poguBmmecs ¢ 2003 r.). Pabora npenogasareneil npeanonaracT HeOOXOAUMBINA yUeT ONpPEAETCHHBIX
ocoOeHHOCTEH ATOro mokojeHus. Hampumep, «Z» NPUBBIKIN «TYTTIUTH», GOPMUPYST HOMCKOBBIM 3ampoc B
WnTepHeTe, 1 HA YETKUIl 3apoC MOIy4aTh YETKUH OTBET, TAK YTO YTEHHUE OIPOMHBIX TEKCTOB — HE I HUX.
OHM TIPUBBIKIM BBLACTATH BaKHOE W3 TJIABHOIO U 3HAYUTENHHO (QHIBTPOBATH KOJIUYECTBO IMOTydaeMOH
nH(GOPMAITUH, YTO SBISAETCS KIIOYEBOW KOMIETEHITNEH, HeoOXOAMMON Kak B WH(GOPMAIIMOHHOM OO0IIecTBe,
Tak U oOmecTBe, OCHOBaHHOM Ha 3HaHUsX [1,87]. Onmpasce Ha MaHHYIO TEOPHIO, MOXHO CKa3aTh, 4YTO
CTYACHTBl (PU3UKO-MATEeMaTHYECKOTO (aKyJabTeTa, ¢ KOTOPBIMH aBTOp padoTall B XOJe HCCICIOBaHUS,
MPEUMYIIECTBEHHO SBIISIFOTCS TIPEACTABUTEISMH TTOKOJICHUS «Z».

Breibop cnenmanpHOCTEH CBSA3aHHBIX C HWH()OPMAIMOHHBIMH TEXHOJOTHSMH (aBTOp padoTan co
CTYAEHTaMU IIEpPBOro Kypca crneuuanpHocTel «VH(pOpMaLnOHHBIE TEXHOJIOTHWY», «BbrauciuTensHas
TEXHUKa U MPOrpaMMHOe obecrieueHney, «KommbloTepHas HHKEHEPHs») MPU MOCTYIUICHUH B BY3 TOBOPHT O
TOM, YTO BCE€ OHHM 00nafgaroT HU(POBOM KOMIIETEHTHOCTbIO — 3HAHHMSIMH, HaBBIKAMH W YMEHUSIMH,
HEOOXOIUMBIX Ul HCIOJIB30BaHMS TEXHOJOIMH B pasHbIX cepax >Ku3HenesTeabHOCTH. lcmonp3oBanue
raJpKeToB JUIi HHUX — O3TO €CTeCTBEHHBIH mnporecc. OHU SBISIOTCS OJHUMH W3 CaMblX OCHOBHBIX
noJib30Batesiell MUAPOBBIX MHCTPYMEHTOB: IMOYTH BCE OHU O0JIAAAal0T HOYTOYKOM C TMOAKIIOYEHHEM K
WHTEpHETY U cMapTdoHoM. TeMm He MeHee, OHH B OCHOBHOM HCIOJIB3YIOT UX JJISl BOCIIPOU3BECHUS MY3bIKH,
BUJICO U WTP WM OOINEHHS C APY3bsIMH, PEIKO AJisi paboThl M yu€Obl. Ha naHHBI MOMEHT CYIIECTBYIOT
pa3MYHbIe CUCTEMBI IIEPEBO/IA, MPIIIOKEHHUS s 3aIIOMUHAHNST MHOCTPAHHBIX CJIOB B (h)pa3 U T.1.

bnaronaps ux DOCTYHHOCTH, MOOWJIBHOCTH, HPOCTOTE HCIOJIB30BaHHUS B OmmkaiiieM OyaylieM OHHU
CTaHyT NPHUBBIYHBIMH M ECTECTBEHHBIMH cpelcTBamMu oOyueHHs. OHM HE TOJNBKO H3MEHSIOT MECTO H
KayecTBO OOYYEHUs, HO M BIUSIOT Ha Mpollecc 00yUeHHs ¢ AUJAKTHIECKOH U METOAMYECKOM TOUKH 3PCHUS
[2].

MybpTUMeIna TO3BOJISIIOT CAEIaTh yueOHble MaTepHalibl IO-HACTOSIIEMY HarJIAJHBIMH U MHTEPECHBIMH.
Hanpumep, 3anomMuHaTh aHMIMHACKUE OYKBBI TOpa3/io MHTEpecHee, 00BOMS WX MajblieM Ha TUIAHIIETE HIIH
MHTEPAKTUBHOM JJOCKE U TOJICTARJISISI B TOTOBBIC CJIOBAa ¢ KapTuHKaMu. B xaxaom cmaprdone B PlayMarket
unn AppStore CyIIeCTBYeT MHOXECTBO INMPHWIOKEHHHM A JaHHBIX 1iejeid. Bce MoOMIbHBIE MPHUIIOKEHUS,
o0yyJarolye nporpaMMbl OOHOBIISIIOTCS TI0 MEpE TMOSIBIICHHST HOBBIX TPEH/IOB, METOJMK, OOpaTHOW CBSI3U U
OLIEHOK OT MOJIb30BaTeleil, HOBOM JekcukH. [IpenoaaBaTenu T0MKHBI ObITH Ha OJJHOM BOJIHE CO CTY/ICHTaMHU.
3a mociegHHE HECKOJBbKO JIET YYEHBIMH OBUTM MPOBENEHBl HECKOJIBKO HCCIECIOBAaHUN KacaTelbHO
3¢ PEeKTUBHOCTH OOYYEHHUS C TMOMOILBI0 00pa3oBaTeNbHBIX IardopM. Bbulo BBISICHEHO, YTO CTYIEHTHI
ydaTcst Jydiie W ObICTpee, KOrja IperojaBaTelb Ha 3aHSATHAX HCIOIb3yeT BO3MOXKHOCTH MOOWIIBHBIX
MPUIOKEHUH, CIeUATFHBIX 00Pa30BATENBHBIX MPOTPAMM.

Bcé OGompme u Oomnple BBICHIMX YYEOHBIX 3aBEJCHHMH B MHpE YydaT CTYAEHTOB IOJIb30BATHCS
COIMANTBHBIMH CETSIMH, KOHTPOJHMPOBATH CBOIO MU(PPOBYIO HJICHTUYHOCTH W padoOTaTh BMECTe, YTO HE
SIBIISIETCSI JIETKMM HAaBBIKOM JIJISI H3YYEHHSI, HO OYEHB TTOJIE3HBIM.

Kpome Toro, pacrymee komudectBo HHPOpMamMu u Ae3MHGOpPMAIMM B HWHTEPHETE CIENallo
KYJbTUBUPOBAHUE KPUTUUECKOTO MBIIIICHUS )KU3HEHHO BaXXHOU muccueit [3].

3a mocnegHME HECKONBKO JeT MHorue By3bl, B ToM uucie u API'Y um.K.KybGanoBa, BHEmpsroT
IUCTAaHIMOHHYI0 (opMy o0OyueHHs, NPOBOASTCS OHJIAWH CeMUHaphl W OHIaWH 3aHATHS. OcoOEHHO
aKTyalIbHOW M HeoO0XOoIMMOH 3Ta pabora cTaja mpu mepexoje By3oB KazaxcraHa Ha IMCTaHIIMOHHOE
oOyuenue B nepuoj nanaemun COVID-19.
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ITogpoOHee ocTraHOBHUMCS Ha J3Tamax pabOTBI  HAA HCCIEJOBaHHUEM. ABTOPY HEOOXOAMMO OBLIO
OIIpENENIUTh HOAXOIAIINE METOAbI U MPUEMBI JUI1 PabOTBHl CO CTYAEHTaMU B COOTBETCTBHU C YPOBHEM
BJIaJICHUS UHOCTPAHHOTO S13bIKa, TOA0OpaTh Pa3IMyuHbIE IPOTPaAMMBEI.

Hist 5¢ddexTHBHOI pabOTHI cO CTyAEHTaMH OBLIN UCTOIB30BAHbI CIEAYIOIINE MOOMIBHBIC MPUIOKEHUSL:
ZOOM, WhatsApp, Instagram, Telegram, Kahoot, Wooclap, Google Earth.

OO0pa3oBaTeIIbHBIE CANTHI:

www.busyteacher.com, www.en.islcollective.com, www.allthingsgrammar.com., www.wordwall.net ,
www.liveworksheets.com.

Cepsuc Buneoxocturra — YouTube, cucrema UNIVER-ARSU.

Hnst 53¢ dexTHBHON pabOTHl € CChIIKAMHM Ha Pa3IMYHbIC CAWTHI M IIATGOPMBI aBTOPOM OBLTH CO3JaHBI
rpynnsl B npuwiokeHun WhatsApp. OnnaiiH-3aHsATHA Tpoxoauian B QopmaTre BHICOKOHPEpeHLU ¢
oMo npuiokenus ZOOM.

Ha »srame mnoAroToBKM K 3aHATHSAM aBTOpP HCIOJB3YeT METOAMYECKHH MaTephal C CalToB
www.busyteacher.com, www.en.islcollective.com, www.allthingsgrammar.com., www.wordwall.net ,
www.liveworksheets.com . TlpeuMymiecTBO HCIOJB30BAHUS STHX PECYPCOB B TOM, YTO MAaTCpPHAJIbI
aKTyaJIbHbl, ayTEHTHYHBI. 3[€Chb BBl MOXETE HAMTH TOTOBbIE Pa3pabOTKU IO Pa3IMYHBIM TeMam,
COCTaBJICHHBIC YUYHUTENSMH aHTJIUICKOTO s3bIKAa CO BCero Mupa. Kaxnblil 3aperucTpupOBaHHBIA YYaCTHHK
MOXET CKadaTb Marepuanbl OecruilaTHO. Bce mepednciieHHble CalThl M MHTEPHET-TUIAT(GOPMBI
3apeKOMeHIoBaln ce0s Kak OJHU U3 Hanboliee BOCTPeOOBAHHBIX.

s MpakTUYEeCKUX 3aHATHI ¢ TPaMMATUKON WM JIEKCUKOM 10 TEMaM, U3y4aeMbIM COIVIACHO THUIIOBOM H
pabodeil mporpaMmaM JHCHUIUIMHBI «MHOCTpaHHBINA S3BIK» HAaWOOJEE 4YacTO WHCIOJIb30BAINCH CAMThI
en.islcollective.com, wordwall.net. Ha caiime en.islcollective.com MOXHO HAWTH 3aJaHAS JUIA paclieyaTKH Ha
npuHTEpe, npe3eHTauuu TeM B Power Point, Buieo ¢ 3ajaHusMu, KOTOpbIE HYXKHO BBITIONHUTH B IMpOIIECCe
npocmotpa. Wordwall.net. — 3To caiiT ¢ oHnaitH-UrpamMu He TOJIBKO VIS U3YYalOIUX HHOCTPAHHBIN A3bIK, HO
W UIPHI TI0 ApYruM npeameraM. Takxke mpenojaBareslb MOXKET COCTABUTh CBOM UIPBI, MCIIONbB3YSl IIa0JIOHbI
Ha JIaHHOM CauTe.

Ouenpb nonyssipHo HeiHYe npuiiokenne INSTAGRAM, kotopoe cefidac MOXKHO yBHIIETh B cMapTdoHe
KaX/I0TO CTyJcHTa. B qaHHOM MpPUIOKEHUH OYeHb MHOTO 00ydaromux KOHTeHTOB. Hampumep, ctynentam
HPaBATCS CTPAHUIIBI YYUTENS aHTIUHCKOro si3pika Mapunm barxan (@english.maria.batkhan), kortopas
00BsicHsIeT y4eOHBIN MaTepHral ¢ IoMOpoM; cTpaHuna @englishwithnab Hocutens s3bIKa, KOTOPHIA 00y4aeT
(OKMBOMY» aHTIIMHCKOMY, CO CJIGHIOM, HJIHMOMaMmHy; cTpaHuna @tipsdielts, crpanuna xoropass na€r
MPAaKTUYECKUE COBETHI JJIs1 YCIIELIHOM caaun sk3aMeHa Ha ceprudukar [ELTS.

s Toro 4roOBl pa3BUBaTh HABBIKM ayIUPOBAaHUS, YTCHUS  CTYIEHTaM pPEKOMEHIYeTCs CTaTb
MOJIMTMUCYNKOM HUX KyMHPOB, 3HAMEHHUTOCTEH, BEJYIIUX CBOIO CTPAHWYKY HA AHTJIIMHACKOM S3bIKE M THCAThH
KOMMEHTApHHU K MX TOCTaM. JTO OAHMH U3 crioco0oB ucronb3oBanusi INSTAGRAM c monb30#i B mporecce
W3y4YCHHUS UHOCTPAHHOTO SI3bIKA.

Emé omna ouenr wunrepecHas ctpanunia B INSTAGRAM (@greatbigstory. Ha »atoit crpanuie
pa3MemalTcs MOCThIl C OYeHb MHTEPECHBIMM HCTOPUSIMM O JIOASX CO Bcero wmupa. Bce Buaeo
COIIPOBOX/IEHBI THTPAMH Ha aHTJIMICKOM s13bIKe U1 Oosiee 3(h(heKTUBHOTO TOHUMAHHUS COACP)KAaHUSI BUIEO.

Jyis TOrO, YTOOBI MOABITOXKUTD KXYy TEMY COTJIACHO Y4eOHOTro IUIaHa, CTYJSHTaM ObLIO MPEIOKEHO
caMHM CHUMaTh BUieo, BecTr 0siord B INSTAGRAM Ha anrnumiickoM. TolIbKO MPaKTHKYS SI3bIK, MOKHO MM
BJIaJIETh Ha KEJIAHHOM ypOBHE. Y aBTOpa coOpajicst apxuB BUAECO-pabOT CTYAEHTOB 32 HECKOJBKO JIET.

Emé omHo MoOmnbHOE MpHUIIOKEHUE, KOTOpoe HaOupaeT NOMYyISIPHOCTh Cpenu IMOoJb30BaTeleil
conuansHbix cereii Telegram. Ha naHHBIE MOMEHT 3TO NMPUIIOKEHHE HE TaK IIMPOKO HCHOIB3YyeTCs Kak
Instagram, HO WMeeT O4eHb MHOTO TOJIE3HBIX (DYHKUUH. 371€Ch MOXXHO OTJIMYHO NMPOKadaTh CBOM 3HAHUS
AHTJIMHACKOTO S3bIKA C TIOMOILBIO PA3IMYHBIX KaHAJIOB U OOTOB.

JJ14 OTIOMHE S CITIOBApHOTO 3armaca ¥ MPaKTUKHU S3bIKa HCTIONB3YIOTCS CIEAYIONINe KaHAJIbI:

Think English. Kanan Oymer mosie3eH [yisi MOMOJHEHHS CIIOBApHOTO 3amaca. B HeM HOBbIE CllOBa
MPEACTaBIeHbl C OOBSCHEHUSMH HMX 3HAYEHUH M TNpHUMEpaMd NpUMEHEeHHs. Takke eCcTb TeMaTH4ecKue
CTaThU 00 UCIIOJIL30BAHUH MPEIUIOTOB U BPEMEH, a TAKXKE WIMOMBI C KAPTUHKAMH U TPUMEPAMHU.

Wow English. DtoT kaHam MOMOXXET pacHIMpUTh CIOBApHBIN 3amac W OCBOUTH TOJIe3Hbie (hpasbl s
noBceHeBHOro oOmieHus. Ha kaHane HOBbIe ciioBa W (hpas3bl MyOJNUKYIOTCS MOAOOPKAMH C KOHKPETHOM
TeMOH M 00NacThIO NMPUMEHEHUS: TEJIEBHICHUE, BPEMs, UyBCTBa M 3MOIMHU U T.[. Takke MOXHO HaWTH
MOJIE3HBIE BBIPAKEHUS [Tl TyOJIMYHOTO BBICTYIUICHHS WM, HATIPUMeEp, TT0X0/[a K Bpauy.

Minute Memes. He cekper, 4ro uH(OpMaIUs BOCIPUHUMACTCS M 3alOMHHACTCS JIy4Ile, eCiH
COIPOBOXKIAETCS KapTUHKAaMH, 0COOEHHO cMeIIHBIMU. Ha 3ToM KaHane ¢pasbl npencTaBiIsSioTCs ¢ TOMOIIBIO
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MeMOB, TU(POB M KaapOB U3 M3BECTHBIX (PMIBMOB. DTO TOMOXKET CTYACHTaM HE TOJIbKO BBIYYUTH HOBBIE
ciioBa/(ppasel, HO M IO3HAKOMUTHCS ¢ PA3TOBOPHBIM aHTIIHMHCKUM.

Movies & Books in English. Hactosmas Haxomka aias Jr0OWTeNned KHHO W JIMTEpaTyphl. 37ech
MPEICTaBICHBI (PHIBLMBI C OTIMCAHUEM U CCHIIKOM Ha MPOCMOTP €0 MOJHOW BEPCHU HA aHTJIMICKOM, a KHUTH
MoxHO ckadath B PDF dopmare. Takke Ha KaHalle €CTh BO3MOKHOCTE OTIIPABUTH 3aIlpoC I JOOaBICHUS
KOHKPETHOTO (pHIIbMa MIIH KHUTH.

TpanunuonHble OPMBI KOHTPOJII MOXHO 3aMCHHTh Ha 00JIee MHTEPECHBIC BUJIBI, UCIOJIB3YS TE XK
coBpeMeHHbIe Ta/KeThl. KOHTpOIs 3HaHMIT MOXHO TPOBECTH B OYEHHb 3aHWMATENbHOU (dopme, OGmaromaps
TaKuM TIPHIIOKeHUsIM Kak kahoot nim triventy, Jeopardy. DT mpuiioxeHrss MOJKHO HCIIOJIB30BaTh HE TOJIBKO
JUIS W3YYCHHS SI3BIKOB, a BOOOIIEC JUIsl KOHTPOJS 3HAHWM WM Kak BukrtopuHy. CHavama Haao
3apETUCTPUPOBATHCS Ha calTe i yuuTenaed wWww.getkahoot.com, coctaBuTh TecT, MCHONB3Ys KapTHHKH,
TaiiMep. A MOKHO HCITOJIb30BaTh y’Ke TOTOBBIE TeCThl. CaM BOIIPOC MPOETMPYETCs Ha 3KpaH WHTEPAKTUBHOM
JOCKM WJIM HOYTOyKa, a CTYJCHTBI NPUCOCIUHSIOTCS K TECTy C IOMOIIbI0 CBOMX CMapT(OHOB U
CHEIMATILHOTO KOJa JUIsl TecTa. Bce y4acTHUKH TECTUPOBAHMS BXOJAT B UTPY MO CBOUMHU HUKamMu. OTBeuas
Ha BOMPOC OHM HAXMMAIOT Ha (urypsl ompenenéHHoro mpera. llocie OKOHWAaHWS 3aJaHHOTO BPEMEHHU
kahoot BbImaéT mnpaBWIBHBII OTBET W TMIOKa3bIBaeT, KTO OTBeTHN ObicTpee. llpmmoxenue triventy
aHaJIOTHYHOE, HO MOKET MCIIOJIBb30BaThcs 0€3 JOCKU M HOYyTOYKa. Jeopardy — 3TO BUKTOpWHA, COCTOSAIIAS U3
BOIIPOCOB Pa3HOW CIOXHOCTH (10 TpWHIUIY HUrpsl «CBOsI Wrpa»). BHKTOPHHY MOXHO COCTaBHTH C
moMmotipio caiita JeopardyLabs wmm ¢ momomipio mporpammsl  PowerPoint. OTHOCHTENsHO HETaBHO
NOosBMJIACh €IE OJHO HOBOC TNPHIOKEHHEe WWW.wooclap.com, od4eHb TONe3HOE HE TOJBKO IS
npernoaBarenel pa3HbIX MPEAMETOB, HO U AJisi OW3HECMEHOB.

[IpenmymiecTBa JaHHOTO MPHIIOKEHUS B CIEAYIOIIEM:

- B oTiimure oT kahoot BOIIPOCHI JAFOTCS ¢ MHOTOBAPHAHTHBIMU OTBETaMU. YYaCTHUKU BBIOUPAIOT OJUH
WJIM HECKOJIBKO OTBETOB;

- MO’KHO BBISIBUTH, YTO JYMalOT YYaCTHHUKH T10 33IaHHOMY BOITPOCY B TEUEHUE CEKYH]I;

- ISl OTIPOCa MOKHO HCITONB30BaTh M300payKEHNs, HA KOTOPOM HYKHO OIPEIENUTh 30HY MPaBHIBLHOTO
OTBETA;

- J1aTh 3aJjaHMe Ha acCOIMAallMM K CIIOBaM, PE3yJIbTaThl JaHHOTO 3aJlaHHS OTOOPAKAIOTCS B PEKUME
pEeaNbHOTO BpEMEHH U BHIBOSATCS HA DKPaH HAaMOOJIee 9acTO MOBTOPSIIOIINECS CIIOBA,

- OTCOPTHPOBATH AJIEMEHTHI B ONPEICTIEHHOM MOPSIIKE;

- YYaCTHUKH MOTYT HAIMCaTh HPOMYIICHHBIE CJI0BA B TEKCTE;

- OBICTPO BCTABIIATH JIOTIONTHUTENBHBIH TEKCT W HM300pKEHUS B TIPE3CHTAIMIO, YTOOBI ITOMOYB
Y4acTHUKAM JIydIlle BOCIIPHHSATH MaTepHall;

- YYaCTHUKU MOTYT IMOJEIUThCS MHEHHMSIMH II0 3aJaHHOH TeME M COPTHUPOBATh WX MHEHHS I10
KaTeropusim;

- BBoauTh URL-anpec Bugeomarteprana wimm mp4-daiina, 9ro0bl 700aBUTH MPUBJIEKATEIbHBIA KOHTEHT B
npe3eHTanuio [4].

Wooclap paboraet ¢ mporpammoii Exel, uToObI mpeoOpazoBath pe3ynbTaThl B MPE3CHTAMU B GopmMaT
spreadsheet, ckayaTh ceTKy pe3yIbTaTOB M HAOIIOIaTh HHINBUIYAIbHbIE U OOIIHE TTOKa3aTel!.

TecThl mpenogaBaTeld MOT'YT COCTABUTh CaMH HWJIM BbIOpaTh M3 TOTOBBIX, MCXOJA W3 IIEJICH, YPOBHS
MOATOTOBJICHHOCTH, MHIUBUIYAJIbHBIX OCOOCHHOCTEH CTYICHTOB.

CryneHTsl, MPUHUMAS y4YacTHE B TMOJOOHBIX WHTEPAKTUBHBIX (DOpMax KOHTPOIS, 3a0BIBAIOT O CBOUX
KOMIUIEKCAaX, JUIsl HAX 3TO yBIIEKAaTeIbHAS UTPa, COBCEM HE TIOX0Kasi Ha 0OBIYHOE OJIAHOYHOE TECTHPOBAHHME.

JIJis TOATOTOBKM K BaXKHBIM SK3aMEHAM IOMOTYT KaHaJbl ¢ COOTBETCTBYIOIIMMH YPOBHSM, KOTOPBIH
HYXHbI Ha dk3ameHe. Ha kanarne English Gate Learners ects uHbopManusi Mo TpaMMaTHKE, HOBBIC
cioBa/pa3l M WAMOMBI TPEJACTABISAIOTCS 4Yepe3 KapTUHKM Wi B (Qopmare BHAEO CO CBOMMU
obbsicuerusmu [5]. TIpu m3yuenunm Tem «Crpansl Mupay, «IlyremectBre», «'opoia» HaIM CTYIEHTHI
ucnofip3yioT npuiiokenue «Ilmanera 3emnst» (Google Earth). OcoGeHHOCTS 3TOTO MPHIIOKEHUS B TOM, YTO
KapThl B NPUIOKEHHH MOXHO MOCMOTpeTh B 3D ¢opmare, a Takke NPOTYIATHCA O yJIUIIAM TOPOJOB C
MOMOIIbI0 (POTO, CHETaHHBIX NMAaHOPaMHON ChEMKOH. B kauecTBe 3ajaHus Ui CTYJACHTOB aBTOPOM OBLIO
MPEIJI0KEHO COCTAaBUTh MapIIPyT CBOEr0O MYyTEIIeCTBUSA, 0003HaUYas BCE HACCIIEHHBIC IIYHKTBI, YIIUIBI U T.1.

KoneuHo ke, O4eHh MHOTO MaTepualia UCIOoIb30BAIOCH ¢ Youtube. [IoMHUMO BHICOKIIUIIOB C MTECHAMU U
BUJICOMATEPHATIOB Ha Pa3IMYHbIE TEMbI, CTYIACHTaM PEKOMEHIYIOTCS K MPOCMOTPY KaHaIbl IMOMYJISPHBIX
BUIC00JI0repoB, 00YYAIONINX aHTIHUICKOMY S3bIKY. BONBIION MOMYJISPHOCTBIO CPEH MOJIOAEKH BCETO MHUpa
nonb3yercst kanan Ted-Ed. Ha sTom kaname MOXXHO HallTH BHIeOMAaTepHajbl HA AHTJIMHACKOM SI3BIKE IO
pa3IUYHBIM TEMaM: HWCTOPHS, MEIUIMHA, WH()OpMAaTHKa, JHTEparypa W T.I. OTOT KaHal MOXET
3aMHTEPECOBaTh TakKe MpemnomaBarencii, padotarommux 1o CLIL-texnomorusiM. Buaeomarepuais
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MIPECTaBICHbl B BUJEC AaHUMAIMOHHBIX (DMIBMOB, JIEKIWH HM3BECTHBIX JIMYHOCTEW MHUpPA, YTO MOBBIIIAET
WHTEpeC K MpocMoTpy. Taxke B ommcaHWM K BHIEO MA&TCS CChUTKAa Ha JKCIIPECC-TECTHI MO COAEP KaHUIO
BUZICO, TJ€ TPENoAaBaTeId MOTYT IPOBEPUTH YPOBEHb yCBOeHHs HH(GopManmu. Kak moka3piBaeT MpakTHKa,
CTYZEHTBHI Y3HAIOT MHOTO HOBOTO MaTepHaja O CBOEH CIEeLHaTbHOCTH MMEHHO Ha ypOKaX HMHOCTPaHHOTO
sI3pIKa OJTarojaps akTyaldbHBIM BHAeoOMaTepraiaM u3 Y outube.

[IpocMoTp cepraioB Ha HHOCTPAHHOM SI3BIKE — eIIE OHO TOMYJISIPHOE 33JaHAE CPEU HAITUX CTYJEHTOB.
KenatensHO Aep:kaTh MOA PYKOH OJOKHOT M Py4Ky IUISl 3alMCH HOBBIX cJiOB. CTyAE€HTaM pEKOMEHAYeTCs
monmpo0OoBaTh 3amucaTh HOBBIE CJIOBAa W3 TEpPBOIl Cepur Ce30HA cephana, MPOCMOTPUTE BECh CE30H W
BEPHYTHCS K CIOBaM M3 MEPBOW cepru. bobliie MOIOBUHBI yke He OyIyT HOBBIMH, BEb B CEpHAIaX YacTo
pedb uIeT mpuMepHo 00 OAHOM U TOM JKe, a 3HauuT, uyepe3 10-15 cepuii OHM yke aBTOMAaTHUYECKU CMOTYT
MOHUMATh MHOTHE CJIOBa, KOTOpBIE ellie HelaBHO OblIM HOBBIMH. YouTube HcIonbp3yeTcst TakKke B Ka4ecTBE
WHCTPYMEHTA /ISl OIEHKH TBOPUYECKOW paboTHl cTyIeHToB. Hampumep, mocie m3ydenus TeMm «Moit poaHoi
ropoa-AkTobe», «Harma cryneHueckas )HU3Hb» B KaueCcTBE 3aJaHMsl TMpeiaraeTcsl CHAITh BUACOPOIMKH Ha
JaHHBIC TeMBl U pazMecTuTh UX B YouTube. HyxHO oTMEeTHTB, 4TO paboTa TaKOTO THIA OYEHBb CIUIAYMBACT
CTYICHTOB, Pa3BUBAeT KOMAaHIHBIN TyX, pedsTa ¢ OOJBIION OTBETCTBEHHOCTHIO U BJIOXHOBEHHEM OTHOCSTCS
K chéMKaM BHIeoOMaTepuana. B mepcrekThBe e HaM CIIeyeT HAyYUThCS IMPOAKTHBHO BOCIIPHHHMATH
TEXHOJIOTUU — BBIYJIICHASA CaMbIC S(I)q)CKTI/IBHLIG 1 II0JIE3HBIC B O6y‘ICHI/II/I HUHCTPYMCHTBI M OTCCHBad
ocTallbHbIE. B 3TOM ciyyae mpenogaBaHue aHTIMHCKOIO s3blKa HNEPEUIET HA KAUECTBEHHO HOBBIM YPOBEHb
[6].

[Ipu npaBUIBHOM UCHOJIB30BAHUU, MOOMIIBHBIC YCTPOHCTBA M MHCTpyMeHTHl Web 2.0 rapaHTupyroT He
TONBKO YJHOOCTBO W HOBHM3HY, HO W JelicTBeHHOe OOy4deHHe, MpPUHOCSIIEE pealbHble, OIyTUMbIE
MPAKTHUYECKHE PEe3yNIbTaThl COBPEMEHHOMY CTYIEHTY, H3YyYarollleMy WHOCTpaHHbIH s3bik. [lo cioBam
reHepaIbHOTO cekperapsi EBpometickoro (oHna rapaHTuii kauecTBa B AyekTpoHHOM o0yueHun (EFQUEL)
Knaymno Houmn: «OOpazoBanme Oymymiero — OTKpbiToe, ¢ mcnoib3oBanuem WMKT, opueHTHpOBaHHOE Ha
ydarmierocsi, bonee rio0aar30BaHHOE, CTpeMsIIeecs K CTaHIapTH3aud. MHOTOe MEHSETCS B 00pa30BaHUH:
MOTHBAlKs, KOHTEHT, WHKJIIO3UBHOCTh, KadeCTBO, IIPEToJaBaHue, IeNd OOydYeHUs, KOMITCTeHIINH,
yTpaBiieHHEe, METO/Ibl OLEHKH 3HaHWI» [7]. Pa3paboTunkn y4eOHBIX MpOrpaMM JOJKHBI YIUTHIBATH HOBBIE
o0pazoBareibHbIe TEXHOIOTHH, a MPEToIaBaTen OBIaIeBaTh MU U 3P PEeKTHBHO TPUMEHSITh.

3akiaiouenmne.

AnHamusupyss pabOTy CTYJICHTOB CO BCEMHU BBINICTICPCUUCICHHBIMUA pecypcaMu TpPU  HM3YYCHUH
I/IHOCTpaHHOFO A3bIKa, CTOUTH OTMECTHUTDH, YTO B(IJ(I)eKTI/IBHOCTL nu ycnex pa6OTI)I C HUMHU 3aBUCHUT TAKXEC OT
0a30BOr0 YPOBHS MOJITOTOBJIEHHOCTH CTYICHTOB.

K noaroroBke k 3aHSATHAM B KaXIOH TIpyIIe HYXKHO MOIXOAUTH MU(depeHIIUMpOBaHHO, MPHHUMAS BO
BHUMAaHHE KOMMYHUKATHBHYIO cepy, OTPAXKAIOIIYI0 COJCPKaHUE YPOBHS 00YYCHHUs, HA0Op PEUYEBBIX TEM,
THUITUYHBIC CI/ITyaHI/II/I O6IIIeHI/I$I. HeO6XOI[I/IMO TAKKXEC U Hper[o;[aBaTemo IIOCTOAHHO ITIOBBIIIATH
KBaTM(HKALMIO U Pa3BUBATh CBOKO IMU(PPOBYIO KOMIETEHTHOCTb, ISl TOI'O YTOOBI CAETaB aHAJIU3 KOHTCHTA
MOOHWIIEHBIX MPUIOKEHUI U 00pa30BaTENLHBIX CAWNTOB, TPAMOTHO COCTABJIAThH aJITOPUTM PAOOTHI C HUMH.

Cnucok ucnonb308aHHOU TUMepPanmypol

1 Bockpecenckuti A.A., Pabow B.A., Cymseuna A.I. Ilocmmamepuanvhvie yenHocmu nokoaenmusi Z Ha nymu K
obuecmay 3nanuil — k nocmarosxe npoonemot // Oowecmso. Cpeoa. Paseumue (Terra Humana) — 2018, Nel(46). C. 84-87

2  Tepacumenxo T. JI, Ipyoun H. B., I'vias T.M., JKuoxosa O.H., Pomanosa C.A.. Smart-mexuonocuu
(6ebunapvl u coyuanvHvle cemiu) 6 NPEnoOA8aAHUU UHOCMPAHHOZ0 A3bIKA 6 HesA3bIK08oM 8yze //  DKOHOMUKA,
cmamucmuka u  ungopmamuxa. Becmuux YMO. -2012, Ne5. C.9-12.

3 Students face the challenge of digital technology. [Onexmpon.pecypc].-2019.-URL:
https://www.wooclap.com/en/blog/inside-classrooms/students-face-the-challenge-of-digital-technology/(0ama
obpawenus: 13.01.2020)

4  Live  Learning. [Onexmpon.pecypc].-2019.-URL: https://www.wooclap.com/en/features/votes/ (oama
obpawenus:13.01.2020)

5 Smart Learning Programme for Specialists of the Republic of Kazakhstan Professional development for
teachers based on Smart Learning. Korea Soongsil Cyber University. 2014.

6  Tumogeesa E. Ipenodasamenu vs. Texronocuueckue niameopmol: kmo nobeoum? — [Onexmpon.pecypc].-2020.-
URL.: https://skyteach.ru/2020/01/13/prepodavateli-vs-texnologicheskie-platformy-kto-pobedit/ (dama  o6pawyenus:15.01.2020)

7 Tuxomuposa HB. O mendenyuax 6 cgepe obpasosanus.  [Inexkmpon.pecypc].-2016.-URL:
http://ntihomirova.livejournal.com/44526.html/ (Oama obpawenusn: 15.01.2020)

262



Abali ameiHOarbl Ka3¥IY-HiH XABAPLIBICbI, « @uzuka-mamemamuka fblasimoapsi» cepuscel, Ne2(70), 2020

References:
1 Voskresenskij A.A., Rabosh V.A., Sunjagina A.G. (2018) Postmaterial'nye cennosti pokolenija Z na puti k
obshhestvu znanij — k postanovke problemy Obshhestvo. Sreda. Razvitie (Terra Humana), Nel(46). S. 84-87.

2  Gerasimenko T. L., Grubin I. V., Gulaja T.M., Zhidkova O.N., Romanova S.A.. (2012) Smart-tehnologii
(vebinary i social'nye seti) v prepodavanii inostrannogo jazyka v nejazykovom vuze Jekonomika, statistika i
informatika. Vestnik UMO. Ne5. 9-12

3 Students face the challenge of digital technology. [Jelektron.resurs]. (2019) URL:
https://lwww.wooclap.com/en/blog/inside-classrooms/students-face-the-challenge-of-digital-technology/(data
obrashhenija: 13.01.2020)

4  Live Learning. [Jelektron.resurs]. (2019) URL: https://www.wooclap.com/en/features/votes/(data
obrashhenija:13.01.2020)

5 Smart Learning Programme for Specialists of the Republic of Kazakhstan Professional development for
teachers based on Smart Learning. (2014) Korea Soongsil Cyber University.

6  Timofeeva E. Prepodavateli vs. Tehnologicheskie platformy: kto pobedit? [Jelektron.resurs]. (2020) URL:
https://skyteach.ru/2020/01/13/prepodavateli-vs-texnologicheskie-platformy-kto-pobedit/ (data
obrashhenija:15.01.2020)

7 Tihomirova N.V. O tendencijah v sfere obrazovanija. [Jelektron.resurs]. (2016) URL:
http://ntihomirova.livejournal.com/44526.html/ (data obrashhenija: 15.01.2020)

263



https://skyteach.ru/2020/01/13/prepodavateli-vs-texnologicheskie-platformy-kto-pobedit/

BECTHUK Ka3HIMY um. Abas, cepus «Pusuko-mamemamuyeckue Hayku», Ne2(70), 2020 a.

MPHTH 14.35.07
YK 378.147: 004.8

https://doi.org/10.51889/2020-2.1728-7901.42

JK.K. Hypbexoesa®, T. Tonzanbatiynv*

! Espasuiickuii nayuonansuwiii ynusepcumem umenu JI.H. N'vmunesa, 2. Hyp-Cyiman, Kazaxcman

®OPMHPOBAHME ITIPOPECCUOHAILHON KOMIETEHIIUU CTYAEHTOB BY3A B ITPOILIECCE
INTPOEKTHO-OPUEHTUPOBAHHOI'O OBYYEHUA IPOTPAMMHUPOBAHHUIO MUKPOPOBOTOB

Annomayus

B naHHOM cTaTbe NpEeNCTaBICHBl KIIOYEBBIE KOMIETEHUUM U1 HauumHatomero IT crnenmanmcra, KOTOpBIE
(OpMHUPYIOTCSI TIPH MTPOEKTHO-OPHEHTUPOBAHHOM OOYYEHHH B XOJi€ NPOrpaMMHUpPOBaHHA MHUKpopoOoToB. [IpoBenen
MEeJarOrMYecKii IKCIEPUMEHT C HCIONb30BAaHHMEM JAHHOW METOAMKHM TPU M3YYEHHUH IPOrpaMMHPOBAHUS
MHUKpPOpO0OTOB Ha (axyinbrere HHPopMamoHHbIX TexHosoruil (EHY umenn JI.H.I'ymunesa). OcyrmiecTBisuics BBIOOD
IPOEKTa C Y4eTOM OCOOEHHOCTEeH 0a30BBIX KOMIIOHEHTOB MHMKPOpoOOTOB. B kauecTBe miaThopMbl OOyUeHHsS MBI
BBIOpaJI MUKPOKOHTpOILIep Arduino.

B xoze nccnenoBanus ObUIM ONpeeTIeHbl OCHOBHBIE TPEOOBAHUS K HAUMHAIOIIMM KaHauIaraM Ha nopkHoctd B IT
otpacnu Ha caiite HeadHunter. Takxe Ha ocHoBe mokymentoB OECD (Organisation for Economic Co-operation and
Development) u coOcTBeHHOTO HMccnenoBaHus Obuta pazpaborana kapta passutus [T cnenmanucra. B manHoi kapte
npeAcTaBiIeHsl ocHOBHblE mnosuimi IT orpacnu. MHouBuaoyaneHas kapTa pasBuTus kaxnporo IT chnenuanmcra
YHHKaJIbHA, IPH 3TOM HEKHE 3aKOHOMEPHOCTH OBIJIO HHTEPECHO BBIACINTD U CBECTH B HAILICH CXEMY.

KnaioueBble ci10Ba: NPOEKTHO-OPHEHTHPOBAHHOE OOydYeHHME, MHUKPOKOHTpoiuiep Arduino, KOMMYHHKaTHBHAs
KOMITETEHTHOCTb,  IPOOJIEMHAsi KOMIIETEHLUs (TOTOBHOCTh K pelIeHHI0  npoOiieM),  yueOHO-TIO3HaBaTelbHas
KOMITETEHTHOCTh, UH()OPMALIMOHHASI KOMIETEHTHOCTb, IIPOSKTHAS! KOMIIETEHTHOCTb.

Axoamna
JK.K. Hypbexosa, T. Tonzanbaiiynor*
YILH. I'vmunes amwvindazer Eypasus ynmmuix yuueepcumemi, Hyp-Cynman x., Kazaxcman
MHUKPOPOBOTTAPIbI BAFJAPJTAMAJIAYJA /KOBAFA-BAFBITTAJIFAH OKbITY BAPBICBIHIA
KOO CTYAEHTTEPIHIH KOCIBHM K¥3bIPETTIJIIT'TH KAJIBIIITACTBIPY

Byn makamama wmmkpopoOoTTapasl Oarmapiamanayna sko0ara-OarbpITTaliFaH OKBITY OapeickiHAa Oomamak [T
MaMaHJapbIHAa KaJbIITACATBIH HET13T1 KY3BIPETTUIIKTEp KOPCETUIreH. AKIMApaTTHIK TEXHOJOTHsIap (akyibTeTiHIe
(JLH.I'ymuner ateramarel E¥YY) muxpopoOotrapasl Oarmapiamanay OOWBIHINA OCHI 9MICTEMEHI KONIAaHY apKbLIBI
MeTarOTHKAJBIK, SKCIEPUMEHT OTKI3ULl. MukpopoOoTTapaplH Oa3aiblK KOMIOHEHTTEPIiHIH epeKIIeNiKTepiH ecKepe
OTBIPHII, X00amapIpl TaHAAy jXKy3ere achlpsUInbel. OKBITY InTaTdopMmachl periHae 0i3 Arduino MUKpOKOHTpOIIIEpiH
TaHJAIBIK.

3eprrey Oapoichinna HeadHunter caitteiama IT canachiHaarsl Taya3biMFa KOMBUTATBIH HETI3r1 TajJanTap aHbIKTAJIbL.
Conpait-ak OECD (Organisation for Economic Co-operation and Development) kyxarTtapsl jkoHE KeKe 3epTTey
Herizinzne IT mMamaHHBIH JaMy Kaprackl a3ipieHni. byn kaprana IT canmacklHbIH HeTi3ri Jaya3bIMAapbl YChIHBUIFAH. Op
IT mamaHHBIH namy KapTachl Oiperei, Oys perre 0i3 KeiOip 3aHbUIBIKTAp/bI Oi3iH CXeMara eHri3yaAi AyphIC Jel
LICHITIK.

Tyiiin ce3mep: >xobara OaFbITTANFaH OKBITY, Arduin0 MHKpPOKOHTpOJUIEPi, KOMMYHHKATHBTIK KY3BIPETTLIIK,
MpoOJIeManblK ~KY3BIPETTUTIK (Mocenenepi MIenryre MadbIHABIK), OKY-TaHBIMABIK KY3BIPETTUTIK, aKMapaTThIK
KY3BIPETTINIK, )KOOAIBIK KY3BIPETTLTIK.

Abstract
FORMATION OF PROFESSIONAL COMPETENCE OF UNIVERSITY STUDENTS IN THE PROCESS OF
PROJECT-ORIENTED TRAINING IN MICROWORKS PROGRAMMING
Nurbekova Zh.K.1, Tolganbaiuly T.*
!L.N. Gumilyov Eurasian national university, Nur-Sultan, Kazakhstan

This article presents the key competencies for an IT specialist, which are formed during project-oriented training
during the programming of microrobots. A pedagogical experiment was carried out using this technique when studying
the programming of microrobots at the Faculty of Information Technology (L.N. Gumilyov ENU). The project was
selected taking into account the characteristics of the basic components of the microrobots. As the training platform, we
chose the Arduino microcontroller. The study identified the basic requirements for aspiring candidates for positions in
the IT industry on the HeadHunter website. Also, based on the OECD (Organization for Economic Co-operation and
Development) documents and our own research, an IT specialist development map was developed. This map shows the
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main positions of the IT industry. The individual development map of each IT specialist is unique, while it was
interesting to highlight certain patterns and bring them into our scheme.

Keywords: project-based, microcontroller Arduino, communicative competence, problem competence (readiness to
solve problems), educational and cognitive competence, information competence, project competence.

Otpaciie IT B Kazaxcrane CTpeMHTEIbHO pa3BUBACTCS, OJHAKO HEXBaTKa KBATH(DHUITMPOBAHHBIX
CICIMATTUCTOB claepkuBaeT ¢€ pocT. [lo MHEHHI0O MHOrMX paboTojareneii MOJIOIBIM CIEIHATUCTaM HE
XBaTaeT 0a30BbIX TEXHUUYECKUX 3HAHUH B cepe |T u oOmmMX JeIOBBIX HABLIKOB. B Xo/e nccnemoBanus Mbl
MIPOBEJH KPaTKUil aHAIN3 TpeOOBaHUI K HAUWHAIOMIMM KaHAWJaTaM Ha JOJDKHOCTH B |T oTpacnu Ha caiite
HeadHunter (https://hh.kz/), u onpenenunm ocHoBHbIe U3 HUX (Tabnuna 1).

Tabnuya 1. Heobxooumvble HagblKU U yMeHUS K HAUUHAOWUM KaHouoamam Ha oonxcnocmu 8 IT ompaciu

Technical IT IT IT Product IT Project
No Tpebosanus .
Writer Tester Analyst Manager Developer | Manager
1 | Paboma 8 komaHnOe + + + + + +
2 Kommynukamugnsvie + + + + + +
HaBbIKU
3 3uanue ocros + + + + +
npocpamMmuposanus
4 3nanue ocros + + + +
mecmuposanus 110
5 | IIpogedenue npesenmayuil + + + +
6 | IIpoexmuas ookymenmayus + + + +
7 Tonumanue scusznennozo + + + + + +
yuxna paspabomku [10

[TprobpereHre BhILIETIEPEUUCICHHBIX HABBIKOB B OCHOBHOM 3aBHCHT OT ()OPMBI U METOAWUKH OOY4CHHUSI
MOJIOJIBIX CTYJIEHTOB B By3aX. B coBpeMeHHOI HaydHOU muTepatype [1-6] s pemieHns qaHHOH IpoOIeMbl
BO BCEX HalpaBleHUSX Y4YeOHOW ¥ BOCHHUTATENbHON pabOTHl 3HAYUTENHFHOEC BHUMAHHE YJIENSIOT
MPUMEHEHUIO aKTHBHBIX METOJIOB O0YYEHUs, a IMEHHO MPOEKTHO-OPHEHTHPOBAHHOE 00yUeHHe.

BcemupHo u3BecTHbI npodeccop Darap 13w, KOTOPBIA MPOBOAMI UCCIICAOBAHUS B JaHHOH 00J1acTH,
CAenall CcIeaylollee 3aKiioueHue: «lIpumeHeHue nNONYUEHHBIX 3HAHUN 6 NPAKmuKe, 3MO U eCMb
aghpexmuenviti memoo usyuumv umo auboy. Ilo pe3ynbraTaM ero MCCieqOoBaHHUU ObLia OIMyOJUKOBaHA
cratbst: «Dale’s cone of experience» (konyc Jletina, pucyHok 1), TJie HarjasaHO MOKa3aHbl MPEHMYIIECTBA
AKTUBHBIX METOMOB [7].

[IpoexkTHO-OpUEeHTHPOBaHHBI  TOAX0A A(h(EKTHBHO TPUMEHUM JUIS  HW3y4YSHHsS] HHXKEHEPHBIX
HanpasieHuid. CTyJIeHT B X0/i¢ yueObl OTHOCTHIO 3HAKOMHTCS C KM3HEHHBIM ITUKJIOM TMPOJYKTa, OIydaeT
HOBBIE MEXAVCIUIUIMHAPHBIE 3HAHUS U (JOPMUPYET B ce0e KOMMYHHKATHBHEIE, a TAKXKE OpraHH3aIlHOHHBIE
KoMIieTeHIIUU. [IpoeKTHO-OPHUEeHTUPOBAaHHBINA MOAX0]] 3PPEKTHBHO MPUMEHNUM ISl U3yUeHUS MHKEHEPHBIX
HanpasieHuid. CTyJIeHT B X0/i¢ yueObl OTHOCTHIO 3HAKOMHTCS C KMU3HEHHBIM ITUKJIOM TMPOJYKTa, OIy4aeT
HOBBIE MEKAUCIUILTMHAPHBIC 3HaHUS U PopMupyeT B cebe KOMMYHHKATHBHBIE, 2 TAK)KE OpraHW3al[HOHHbIE
KOMIIETeHIINYA. B HameMm ciydae mpu H3YYSHHH MPOTPaMMHUPOBAHUS MHKPOPOOOTOB MBI HCIOJIH30BAIIN
MIPOEKTHO-OpHEHTHPOBaHHOE 00yderHne [8-9]. OO0yueHne ¢ UCTI0IH30BAHNEM JAHHOTO METO/Ia OCHOBAHO Ha
CO3ZIaHMUM YMHBIX M MHOTO(YHKIIMOHAIBHBIX YCTPOWCTB HAa OCHOBE MHKPOKOHTpoJuiepa «Arduinoy.
Brimeykasannble pa3paOOTKH MpennojaratoT B ce0e aKTHBHOE NMPUMEHEHHE OCHOBHBIX 3HAHMH, a TaKkkKe
YMEHHUH 1 HaBBIKOB ITPHOOpeTaeMbIX 00y4aeMbIM 3a JaHHBIA MPOMEXKXYTOK yuyeOHoro Bpemenu [10].
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Pucynok 1. Konyc obyuenus Joeapa /eiina

B npomecce uccnenoBanusi Mbl BBISIBUIM B 00OCHOBAIH KJIFOUEBBIE KOMIETEHIIMU [T HaunHatomero | T
crieranucTa (tadymna 2), KOTopble (GOPMHUPYIOTCS MPU MPOSKTHO-OPUCHTUPOBAHHOM OOYYCHHUH B XOJE
MPOrpaMMUPOBaHUs MUKpopoOoToB [11].

Tabauya 2. Cnucok Kno4egblx KOMRemeHyuu, Komopbule GopmMupyiomes 8 npoyecce nPOeKmHo-0pUeHmuposanno2o
00y ueHs NPOSPAMMUPOBAHUIO MUKPOPOOOHOE

Yueonan
oeameyibHOCb *
Kommynuxamusnvie xomnemenyuu: KP, C3, 311
— yMeHue pabomul 8 KoleKmuge, pacnpeoeiieHue poaell, pyKkogooumenibcKue cnocoOHoCmu;
— yMeHue cayuams, gedeHue ouanoed,

—  hopmuposanue YemKUX MEMAMUUECKUX 6ONPOCO8 OJisL OPYUX YUACHHUKO8 YUeOHO20 NPOeKmMA,;
— YMeHue epamomno, a maxaice 8 NOIHOM 00bemMe Omeeuams Ha 6ONPOCYL,
apeyMeHmuposanHo Omcmauéams 80U NOUYUU,

— yMeHue Gopmuposams coOCMEEHHOE MHEHUE HA OCHO8E OCMbICICHUS. PA3IUYHO20 ONbIMA,
uoetl u npedcmasieHull

Lenu odyuenus (popmuposanue u pazeumue KomnemeHnyuu)

Tomognocms k pewenuto npobnem: KP, C3
— CAMOCMOIMENbHOE POPMUPOSAHIUE AN2OPUMMOE PeUleHlst NPODIeM;

— gblOOp Hauboee IPHekmueHvIx cnoco606 peuieHusi npodiem;

— VMeHue 0ceausamy HOGble 3HANUS, d MAKICe NPUMEHSIMb UX O/l PEULEHUs. CBOUX 3A0aY,
— YMeHue peuwiams Heboabulue npodiembl

Vuebno-nosnasamenvuvie komnemenyuu. KP, C3, 1V
— UCNOTL308AHUE NPUOOPEMEHHBIX 3HAHUL NO NPOSPAMMUPOBAHUIO HA NPAKMUKE,

— HABbIKU KOHCMPYUPOBAHUSL YMHBIX YCIMPOUCME ¢ NOMOWbIO MUKPOKOHmMpoiepa Arduino

T'omosHocmb K u3yueHuio UuHpoOpMayuoHHbIX pecypcos: C3, 311
— ROUCK u 8vloenienue HeobXooumou unpopmayuu,

— npuMeHeHue Memooo8 UHHOPMAYUOHHO20 NOUCKA;
— CmMpyKmypupoeanue 3HaHuil,

— ogopmnenue pezyromama yuebHo2o npoekma

Ipoexmuas KomnemeHmHoOCmy . KP, C3
— RAAHUPOBAHUE PAbOMbL NPOEKMHOU 2PYRNbL,

— ocyujecmeneHue KOHMpOJis NPOMENCYIMOYHBIX U KOHEUHbIX Pe3YIbIMAMOo8 yueOHO20 NPOeKma;
— yMeHue npasuibHO 0POPMIAMb HEOOX0OUMYIO OOKYMEHMAYUIO K Y4eOHOMY NPOEKmY,
— 3HAHUe OCHO8 NPOEKMHOU 0esmenTbHOCU

*Pewenue npoekmuwvix 3a0a4 8 komanoe — KP; Pewenue cumyayuonnuix saday — C3; I[loocomoska u 3awuma npoexma
— 3I1; llemoncmpayus ywebnoeo mamepuana — /[ y.
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Kommynuxamusnuvie komnemenyuu

OnmHa u3 0COOCHHOCTEH MPOECKTHO-OPUECHTHPOBAHHOTO O0yUYEHHUS 3TO KOMaHIHAs padoTa, TIae CTYIACHTHI
CO3JIAIOT MPOEKTHBIE TPYIIBL, OMPENENISIOTCS POJISIMH BHYTPH KOMaHIIBI U aKTHBHO COTPYIHHYAIOT MEXKIY
co0OH U1 AOCTHKECHHUSI KaueCTBEHHOW paboTbl. J[aHHBI MeETOJ JaeT KaKIOMY YYaCTHHKY HPOEKTHOH
IPYIIBl MOKa3aTh ce0s, BBICKA3aTh CBOE MHEHHME II0 OIPEIEJCHHBIM BOIPOCaM YYEOHOIO IIPOEKTa,
00CyX1aTh 1 BBIOMPATh CaMbIi ONITUMAJIbHbIM BApUAHT U3 BCEX UMEIOIIUXCA.

I'omognocmu Kk pazpeuienuio npobnem

ITpu pa3paboTke y4eOHBIX MPOEKTOB HA OCHOBE MHUKPOKOHTpoutepa Arduin0 BcTpedaroTcsi pas3iudHbIC
TPYAHOCTH U NPOOJIEMbI B KOHCTPYUPOBAaHHUHU U NMPOrPaMMHUPOBAaHUN YCTPOMCTB. [Ipu perieHnn BOSHUKIINX
npobjaeM CTYACHTHl (IPOrpaMMHCT, MHXKEHEp U JIPYTHe) CaMOCTOSATENBHO WINYT MYTH HMX YCTpaHEHWUs,
00CYKIAIOT C MPOEKTHOW TPYMIIOH, BEAyT MOMCK Pa3IMYHBIX BAPHAHTOB B CeTH VHTEepHET, B paziIMyHBIX
¢dopymax, (HOpMHUPYIOT ITOPUTMBI PELICHUS NPOOJIEeM, 3KCIEPUMEHTHUPYIOT, MOJY4Yar0oT HOBBIC 3HAHMSA
aJanTHpys UX K CBOMM 3ajavyaM. Takas MpaKTHUKa AaeT CTyAEHTaM IOJIe3HBII OMBIT PEHIeHUs] MpodiieM, ¢
KXol mpoOJIeMoil CTyAEHTBI CTaHOBATCS 0Oojiee YBEpeHHBIMH B cebe, K KaKAo# Mocienyrouei 3amgade
MTOAXOAT C OOJBIIIEH MOTHBAIHEH.

Yuebno-nosnasamenvuvie komnemenyuu

Ha namem cemMuHape MbI IpeJOCTaBHIM CTYACHTaM 14 y4eOHbIX poeKToB. OHM OCHOBAHBI 110 MTPUHIHITY
«OT MPOCTOrO K CIOKHOMY». C KaXXAbIM Y4eOHBIM IPOEKTOM KOJIMYECTBO MCIOJIBb3YEMBIX IeTajed U
JaTYMKOB MHKPOKOHTpoJUIepa Arduin0 yBemMYMBAKOTCS, TaKKe MPOrpaMMHAasi YacTh YCIOXKHSIETCH,
MPUXOANUTCS UCTIOIB30BATh PA3IUYHbIC TPUEMBI TIPOTPAMMHUPOBAHHUS JJIsl ONITUMHU3ALMH TPOTPAMMHOT0 KO
U paboThl yCTpOHCTBA. YueOHasi mporpaMma HallkX CEMHHApPOB IOJHOCTHIO OXBATHIBA€T 00JaCTh OCHOBEHI
MIPOrpaMMUpPOBaHUsl (IIEPEMEHHBIE, YCIOBHBIE OMNEPAaTOPhl, MACCHUBbI, LMKIBl U T.A.), @ TAKXKE 3HAKOMST
CTyICHTOB ¢ 0a30BOil KOMIUIeKTanueil MuKpokoHTposuiepa Arduino. IlpuMeHeHHe MPOEKTHO-
OPHEHTHUPOBAHHOTO OOYYECHUSI TPU NPOTPaMMHUPOBAHUM MHUKPOPOOOTOB JaeT CTyIEHTaM pPEealbHO
MmoYyBCTBOBaTh ce0s B poiu IT cnernuanucTa (poekT MeHeKep, MPOrpaMMHUCT, HHXKEHEP, TECTUPOBIINK H
npyrue).

I'omognocmu K uzyueHuro UHGHOPMayuUoOHHbIX Pecypcos

[IpoexTHBIC TPyNmBl B mpoliecce OOyYeHHsI aKTHBHO Pa0OTalOT ¢ WHPOPMAIMOHHBIMH pecypcamu, a
UMEHHO ¢ ceThio VHTepHeT. CTyaeHTHl Ipu BbIOOpE yu4eOHOro MpPOEKTa HAYMHAIOT COOMpaTh AAHHBIE IO
paspabatsiBaeMoMy yCTporcTBY («Smart Homey, «Smart Parking», «Smart Garden» u apyrue). Ucnonb3ys
WHPOPMAIIUIO M3 PAa3IMYHBIX MCTOYHHKOB CTYJICHTHI HAa OCHOBE CPAaBHUTEIHHOTO aHalN3a OIPEIeIsIOT
(YHKIMOHAIBHOCTE M BHJ 3TUX YCTPOMCTB. Y CTyIeHTOB (POpMHUPYIOTCS HaBBIKM 3(PQPEKTHUBHOTO
WCTIOJIb30BaHMS MOUCKOBBIX CHUCTEM, YMEHHUE NMPaBUIBHO 33/aBaTh BOIPOCH! B opymMax u cooduiecTBax, a
Takxke paboraTh ¢ BeO-cepBucoM it xocTuHra IT-npoektoB GitHub, rae cTyaeHTBl MOTYT BECTH CBOIO
MPOEKTHYIO JIEATENIbHOCTh, pPa3MEIIaTh CBOM IIPOEKTHI, MAEIMTHCS, KOMMEHTHpPOBATh, OOCYXIaTb U
COBEpILICHCTBOBATH HX.

Ilpoexmuas KomMnemenmHoCmb

CtpykTypHasi MOZIeTb OpraHU3alH MPOEKTHO-OPUEHTUPOBAHHOTO OOYYEHHs NMPU MPOTrPaMMHUPOBAHUH
MHUKpOpoOOTOB cocTouT u3 3 OnokoB: «Opranuzanmsa npoekta», «Peammzamus mpoekta» u «OueHKa
mpoektay [12]. CormacHo mepBoMy OJIOKY, BHAJalle WJET KOHIENTyalbHas cTamus (BBIOOp MPOEKTa,
¢dopmupoBaHue MPoOJIEMBl, Ieb M THIOTE3a NpoeKTa), (opMUpOBaHWE KOMaHJbl (ONpeaeieHue 3alad
MIPOEKTa, HW3yYEHHE PECYpCHBIX BO3MOXHOCTeH). Bropoit 0nox «Peanmsaumst mnpoexTa», 31ech
COOTBETCTBEHHO MPOXOJHUT pa3padOTKa M TECTUPOBaHHWE MUKpopobOoTa. Tperuil OIOK COCTOMUT W3 ABYX
3TAIOB: MPE3CHTAIMS IPOEKTa 1 aHAJN3 BBITIOJHEHHBIX Pa0oT.

B pesynbrare mpoeKTHO-OPHEHTHPOBAHHOTO OOyUYEHMs CTYIEHT NpUOOpeTaeT CcIenylolle HaBBIKH:
BbIJIeJIEHUE TpoOiieM B HCcienyeMoil cdepe; ONTUMalbHBIA MOAOOp CPENCTB M METOJOB IJsl PELICHUS
MOCTAaBJICHHBIX 33J1a4; IUIaH pabOoTHI MPOEKTHOM Tpymmbl; oGopMileHHe HEOOXOJIMMON JIOKYMEHTAIUH K
y4eOHOMY TMPOEKTY; OCYIIECTBICHHE KOHTPOIS MPOMEXKYTOUHBIX W KOHEYHBIX Pe3yJbTaTOB Y4eOHOTO
MPOEKTa; MCIONb30BaHUE PA3TUYHBIX METOJOB Jisi cOopa He0OX0ANMOW HHPOPMALNK; Pa3InUHbIE CIIOCOOBI
00pabOTKH IMOTyYEHHBIX JaHHBIX; COCTABICHUE OOOCHOBAHHOTO 3aKIFOUEHUS 110 pe3yIbTaTaM MPOBEAEHHBIX
MCCIIe/IOBaHMUi, a Tak ke ux npeseHtanys [13-14].

Takum 00pa3oMm, MBI BHAWUM, YTO CTYICHTHI BHE 3aBHCHMOCTH OT TEMAaTUKU YYEOHBIX IPOEKTOB,
MOJTYy4al0T HaBBIKHM, KOTOPHIM HEBO3MOXKHO IOJIyYUTh B TEOPHH. | TaBHBIM 00pa3oM 3TO OMBIT KOMaHIHOH
paboThl, BEJCHUS TIEPETOBOPOB M TMPUHATHA PEHICHWH, CaMOCTOSTENILHOE CO3JaHue alTOPUTMOB
JeSITENIBHOCTU TIPH PEUICHWH MPOoOJieM, yMEHHE HCIIOJIb30BaTh MPUOOPETEHHbIC 3HAHMS Ha pPeajbHBIX
3ajayax, MOUCK M BbIIEICHHUE HEOOX0AuMOl nH(popMalmy, a TaKKe BeIeHHEe MPOEKTHOH aearensHocTH. 1o
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MHEHHIO MHOTHX YYCHBIX M paboTomaTesel, BBIMIECTICPEUNCICHHBIC HABBIKU SBISIOTCS ONPEACIISIONINM
(dhaxTopom B Kapbepe coBpemerHoro | T cnermammcra [15].

Taxoke Ha ocHOBe nokyMeHTOB ODCP (OpraHusanusi 53KOHOMUYECKOTO COTPYAHHUYECTBA M PA3BUTHUS) U
cOOCTBEHHOTO HccienoBaHusl Obula paspaboraHa kapra pasButusi IT cmenmanmucra. Mbl 3Haem, 4YTO
CTyICHTB, KOTOpbIE HMEIH OIBIT IPOCKTHO-OPUEHTUPOBAHHOTO OOYYEeHHS CHOCOOHBI  OBICTPO
OpPHEHTHPOBAThCS B MEHSIONIEMCS MHpPE, OCBaWBaTh HOBBIE Npodeccuu M obnactu 3HaHMH. Tarke y
CTy[ICHTOB Y€ HMEETCsS Y4YCOHBIH OIBIT Ha PA3IMYHBIX MO3MIHAX (IPOEKT MEHE/DKEp, MPOrPaMMHCT,
WHKEHEp, TeCTep U JAPYTHe) B MPOEKTHBIX IPYIIIAX P pa3padoTKe MHOTO(QYHKIIMOHAIBHBIX YCTPOMCTB. B
JTaHHOH KapTe MpeAcTaBiIeHbl OCHOBHbBIC no3unuil IT orpaciu. MHauBnayansHas KapTa pasBHTHS KaXIOTO
IT cneuuanucTa yHUKalbHA, TP 3TOM HEKHE 3aKOHOMEPHOCTH OBLIO MHTEPECHO BBIJICIHTH M CBECTH B
CIICTYIOUIYIO CXeMY (PUCYHOK 2).

Ha ocHoBe ananmsa Beiopano 5 xarouessix mosurmii (Technical Writer, Quality Assurance um Tester, IT
Analyst, IT Product Manager, IT Developer u Project Manager). Ha kaxmoM 3Tare pa3sBUTHs KapbepHOTO
MYTH MOXXHO BBIACTHTH 3 mpodeccHoHaNbHBIX paspsaa — junior, middle u senior. Bece naumnaromme 1T
CIICMATIMCTHI HAYMHAIOT MyTh € JUNIOr CHeLHANNCTA, BBIMOIHAT PAa3InYHbIe PYTHHHBIC 3aa491, 00Y4aroTCs U
CO BpEMEHEM IIPUBJICKAIOTCS K OoJiee CIIOKHBIM 33JadaM M IPOEKTaM B POJIM TIOMOIIHHKA O
HACTaBHUYECTBOM 0OJICE ONBITHBIX CIICIMATMCTOB B JaHHOH oOnactu. [Tocie ycnenHoi paboThl B KauecTBe
junior, crenamUCcT MOKET OBITH OIeHeH kak Mmiddle crenuanuct, rae eMy NMpencTaBisIeTCss BO3MOKHOCTD
BEIOOpa JaBHENIIEr0 Pa3BUTHS Kapbepsl [16-18].

Kpome Toro, 3avactyro IT crmenuanucTsl MOBBIIAIOT CBOW YpPOBEHb KOMIIETEHIIMHM B Pa3IMYHBIX
HAINpaBJICHUSX pellias OrPOMHOE KOJMYECTBO MapauIelbHBIX 3a1ad. TeM caMbIM PaCIIUpsisi CBOM TPAHUILIBI
BEIOOPA JaNbHEHINIEro HampaBiIeHns JTHOO0 BEIOOPA KaphepHOTO MTyTH.

IT POSITIONS
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PROJECT-BASED LEARNING

Pucynok 2. Kapma paseumus |T cneyuarucma

Ha ocHoBaHuM Bcero BBILIECU3IOKEHHOTO MOXHO KOHCTaTHPOBATh, YTO MPOEKTHO-OPUEHTUPOBAHHOE
00yYeHHE MPOrpaMMHUPOBAHHUS MHKPOPOOOTOB — 3TO HE TOJBKO YYCOHBIH MPOIECC, a pealbHBbIH padoumit
ombIT. MIMEHHO B Takoil cpene HeoOXoauMo padorarth HauwHatomuM IT cnemumammcram B Oymymiem.
[IpuMeHeHHe MPOEKTHO-OPUEHTUPOBAHHOIO OOYYEHHS B By3axX IOJATOTOBHT M OOJIETYHMT aJanTalUi0 K
paboTe HOBOHMCIEYEHHBIX crhenuanucToB. CTyaeHTaM HEoOXOAWMO TMONIy4aTh MpodhecCHOHATbHBIE
KOMIICTCHIIMY U HaBBIKK Pa0OThI IIPH PEIICHUH PEaJIbHBIX 3a7ad BO BpeMsl MPOXOXKIACHHS 00yUEHUs B By3ax.
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NEJATOTMYECKUE BO3MOXXHOCTHU UH®OPMAILIMOHHBIX TEXHOJIOTUH
TP OBYYEHHUHU CTYAEHTOB

Annomayus

B nacrosimee Bpems B PecnyOnmke KazaxcTan mueT CTaHOBJIEHHE CHCTEMBI OOpa3OBaHMS, OPHEHTUPOBAHHOM Ha
BXOXKJCHHE B MHPOBOE HH(OPMAMOHHO—O0PA30BaTEIbHOE MPOCTPAHCTBO. OJTOT IPOIECC BHOCHT KOPPEKTHBHI B
conmepxanne 00pa3oBaHUS, METOABl W TexXHoJormu oOydeHus.  MHpopmarmzamus oOIIecTBa CIIOCOOCTBYET
aBTOMATH3alUU M HHTEIUICKTYaJlU3alld BCEX BHUJOB YEJIOBEUECKOW NESTENHLHOCTH, CO3IAHUIO  MH(OpMAnMOHHOH
cpenbl couuyMa. llenpro JaHHOM cTaThd SIBISIETCSl BBISIBICHHWE BO3MOXKHOCTEH HCIIOIB30BAaHMS HH(OPMAIIOHHBIX
TEXHOJIOTHi{, CIIOCOOCTBYOIIMX Pa3BUTHIO HHTELIEKTYaJIbHOTO IIOTEHIMaNa neaarora. ViMeHHo oT npodeccruoHanu3Ma,
KOMIETCHTHOCTU, HHTCJIJICKTYAJIbHOT'O U TBOPYECKOI'O IMOTCHIIUAIa 6y}1y1uero neaarora 3aBUCHT Ka4€CTBO ITIOATOTOBKH,
YPOBEHb 00pa30BaHHOCTU M BOCIHTAHHOCTH IOJPACTAIOIIErO MOKOJICHHUS. ABTOPBI pacCMaTpHBaIOT pa3paboTaHHBIE
MPOrPaMMHBIC CPEACTBA OOYUCHHS, aHATM3UPYIOT MEIArOrTHYecKie BO3MOKHOCTH HH(DOPMAITHOHHBIX TEXHOJIOIHIA IPU
O6y‘leHI/II/I CTYACHTOB, BJIMAHHUE, KOTOPOC OHU OKa3bIBAIOT Ha YCHCIIHOCTb OBJIAACHUA yLIe6HI>IM MaTtepualiom,
MIOBBIIIEHNE MOTHBAIIH K OCMBICIICHHOMY YCBOSHHIO 3HAHUH.

KaroueBbie cjioBa: nHpOpMannoOHHBIE TEXHOJIOTHH, 00pa3oBaHUE, NIPOrPaMMHBIE CpeICcTBa 00ydeHHs, (QYHKIIWH,
TECTUPOBAHHE, MOTHUBALIUS.
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L On-@apabu amvinoazer Kazax ynmmolx ynusepcumemi, Anmamor K., Kazaxcman
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OKBITYJIA CTYJAEHTTEP/IH MEJATOTMKAJIBIK MYMKIHJIIKTEPI
KIOHE AKITAPATTBIK TEXHOJIOTUSIJIAPHI

Kasipri ke3ne Kasakcran PecryOnukachkl anieMJIiK aknaparThlK jkoHe OiniM Oepy KEHICTiriHe eHyre OarbITTajFaH
Oimim Oepy kyleciH gaMbiTyaa. byn mpormecc 6i1iM Ma3MyHBIHA, OKBITY SICTepi MEH TEXHOJOTHSIAPBIHA TY3ETYIep
edrizeni. Koramabpl akmapaTTaHIBIpY YyAepicTepi ajaM KbI3METiHIH OapibIK TYpJICPIH 3UATKEpPIILUTIKKE, KOFaMHBIH
camaibl JKaHa aKMapaTThIK OPTACBIH KypyFa OoCEpiH THTri3eli. Byl MakamaHblH MakcaThl - MYFATIMHIH 3USTKEPIiK
QNIEYETiH JAMBITYFa BIKIAT eTETiH aKMapaTThIK TEXHOJIOTUSIIAP bl Maiianany MYMKIHAIKTEpiH aHbikTay. On Gomnamiak
MYFaIiMHIH KociOH mreOepitiriHe, OUTIKTUIITIHE, 3UATKEPIIIK KXOHE IIBFapMAIIbUIBIK OJIeyeTiHe NalbIHIBIK CallachiHa,
)KAC YPIAKThl OKBITY MEH TopOueney aeHreifine OailaHbicThl O0Naapl. ABTOpIAp 93ipJeHTeH OKy OarmapiiamaliapblH,
CTYJCHTTEPl OKBITYIAaFbl aKIMapaTThIK TEXHOJOTHSHBIH MearOTUKAIBIK MYMKIHIIKTEPiH, OJIAPJBIH OKYy MaTepHasIblH
MEHIEPY/IEri )KEeTICTIKTEpiHEe dCEPiH, OKYFa JACTCH bIHTACHIH aPTTHIPY MACEJCIIEPIH KapacThIPabl.

Tyiiin ce3aep: akmaparThIK TEXHOJOTHsIAP, OiTiM Oepy, OKy Oarmapiamanapsl, GyHKIUAIAP, TECTIICY, MOTHBAIIUS.

Abstract
PEDAGOGICAL POSSIBILITIES OF INFORMATION TECHNOLOGIES IN TRAINING STUDENTS
Nurym N.%, Zhunisbekova G.S.%, Akramova A. 2
1Kazakh National University named after Al-Farabi, Kazakhstan, Almaty
2University Almaty, Kazakhstan, Almaty

Currently, the Republic of Kazakhstan is developing an education system focused on entering the global
informational and educational space. This process makes adjustments to the content of education, teaching methods and
technologies. The processes of informatization of society contribute to the intellectualization of all types of human
activity, the creation of a qualitatively new information environment of society, in which the development of human
creativity takes place. The article discusses the issues of mastering information technology as a condition for developing
the professional competence of a future primary school teacher, organizing information and computer training of future
primary school teachers and its impact on the development of information and computer culture of elementary school
students. The authors consider information and computer culture in the structure of professional competence of a future
primary school teacher. The purpose of this article is to identify the possibilities of using information technologies that
contribute to the development of the intellectual potential of a teacher.

Keywords: information technology, education, training software, functions, testing, motivation.
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Beenenue

Tl'ocynapctBennass mporpamma  «lludposoit Kazaxcram» cTaBUT 3amady BCECTOPOHHEIO Pa3BUTHSA
mporiecca  WHpOpMATH3alMM B CTPAHE M 4YEJIOBEUSCKOTO KalWTana, B HEW OTMEYCHO, 4YTO B
oOpa3zoBareibpHylo cucteMy PK BHeceHBl Takne WHHIIMATUBBI, KaKk BHEApPeHHE B 3-4 Kiaccax mpeaMera
«MH(DOPMaTMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHI», (GOPMHUPYIOMHNA 001ue 6a30Bble 3HAHUS PabOTHI C
COBpEMEHHBIMH HH(POPMAIIMOHHBIMU TEXHOJOTHSAMHU s MX 3((EKTHBHOTO HCIONB30BaHUSA B ydebe
MOBCETHEBHOM KU3HU; (YHKITMOHUPOBaHUE 372 KPYKKOB MO0 pOOOTOTEXHUKE, 00yUaronux OOIIMM OCHOBaM
MPOTPaMMHUPOBAHUS B paMKaxX POOOTOTEXHHUKH.

[lepen mKomoii cTOUT 3a/1a4a MOATOTOBKA KOMIIETEHTHOCTHOM JINYHOCTH B 00JIACTH TAKUX COBPEMEHHBIX
WHHOBAIIMOHHBIX ~TEXHOJIOTHHM, Kak WH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIC TEXHOJOrHH. JIBMKeHME
obmecTBa K HIHU(POBOMY CTaHIApPTy TpeOyeT MepecMoTpa COIEpKaHUs M BY30BCKOI'O 00pa3oBaHUs,
MMOATOTOBKY TIEJAarOTHYECKUX KaJpOB 4Yepe3 pa3BUTHE KPEATHBHOTO MEBIIIICHUS M TEXHHYECKUX HABBIKOB,
o0JaalonIMX  YMEHHEM  HKCIOJb30BaTh  WH(POPMANMOHHO-KOMMYHHUKAIIMOHHBIC  TEXHOJOTMH  Kak
WHCTPYMEHTOM MPOo(eCcCHOHATBLHON ACSITEIBHOCTH IIeAarora

B nmanHOI craThe cHenaHa TMOMBITKA BBISIBUTh BO3MOXKHOCTH HH(POPMALMOHHBIX TEXHOJOTHMA,
MPOTPaMMHBIX CPEACTB OOydYEHUs, MPOAHATN3UPOBATh MX BIFSIHHE HAa YCIEIIHOCTH OBJAJIEHUS Yd4eOHBIM
MaTepuaioM, MOBBIMICHUEC MOTUBAIIUN K OCMBICICHHOMY YCBOCHHUIO 3HAHUM.

OcHoBHas 4acTh

B cratee L. Shavinina «High Intellectual and Creative Educational Multimedia Technologies for the
Gifted» mpencTaBieHbl BBICOKHE MHTEUICKTyalbHBIC M KpPEaTHBHBIC 0Opa30BaTE/IbHBIC MYJIbTHMEIUIHHbIC
texnonornn (HICEMT) kak omuH W3 BO3MOXHBIX METOJOB OJapeHHOr0 00pa30BaHMS B ONMKaniieM
oyaymem. Baxnocts HICEMT o6cyxnaercs ¢ o00pa3oBaTelbHOM, ICHUXOJOTUYECKOH, COIHABLHOM,
SKOHOMHYECKOU U TEXHOJIOTHUECKOH Touek 3peHus [1].

Chen Qi B cratbe «Training teacher educators: a case study of integrating information technology into
teacher education» ykaseiBaeT Ha TO, YTO B TE€YEHHE IMOCICTHEro AecaTwiaeTus pacrter Bausaue UKT Ha
o0pa3oBaTebHBIE CHUCTEMBI, YTO MPHBOAWT K PEBOJIONUN B cHCTeMe oOpa3oBaHus. Pabora ocBemaer
pe3ynbTaThl MPOBEICHHOTO UCCIEAOBAaHUS B OOJACTH WCHOJIH30BAHMS COBPEMEHHBIX WH(OPMAIMOHHBIX H
HI/I(prBBIX O6pa3OBaTCHBHLIX TEXHOJOTUH H neaarorn4yecKkoro O6pa30BaHI/ISI B YCTHIPEX CPCAHHUX HIKOJAaX
Kuras [2].

Cheok M.L. et al. B cratee «Understanding Teacher Educators’ Beliefs and Use of Information and
Communication Technologies in Teacher Training Institute» npeactaBunm mpoOIeMbl, CBSI3aHHBIE C
WCTIONIb30BaHHEM HH(POPMAIMOHHBIX M KOMMYHWKalMoHHbIX TexHonoruii (MKT). ABTOpbl mpeaararoT
MIPOTpaMMBbI HEMTPEPBIBHOTO TpodeccroHanbHOro pazputus (CPD) u npyrue cucteMbl MOANEPKKHA YIUTENeH
B HH(OpMAITMOHHOM TOATOTOBKE [3].

Cadavieco J. F., Pérez C. R., Fernandez C. B. B pab6ote «Information Technology Incident Management:
A Case Study of the University of Oviedo and the Faculty of Teacher Training and Education» onuceiBatoT
UCIIOJIb30BaHue MHPOpMaIMOHHbIX TexHojoruii (UT), paccMaTpuBarOTCs MPOOJIEMbI, CBS3aHHBIC ¢ TAKUMH
pecypcamu. CTaTbs HampaBiieHa Ha TO, 4TOOBI MPEJOCTABUTh HEKOTOPHIE PYKOBOJAIINE MPUHIUIBI IS
YIIYUIICHUs TPOIecca MPHUHSITHS PEIICHU B 3TOW KOHKPETHON 00JacTH, a TakKe IS paclpoCTpaHEHUs
psAga BaXKHBIX BBIBOJIOB, KACAlOIIWXCS WCIIONB30BAHUS TaKAX TEXHOJNOTHH B IEHTPaX BBICIIETO
obpaszoBanus [4].

Asrtopsr Shen J. et al. B padore «Knowledge Structure of Elementary School Teacher Training Based
on Educational Technology: Focus on Classroom Teaching» onmceiBalOT OHJIAWHOBBIE PECYPCHI IS
npernojaBareneil 1 NporpaMmbl 0Oy4YEeHHUS! AJISl TOBBILICHMS KBaJH(UKaLMKM NpernojaBaTesieid, BHEAPEHUE
WHTEpakTUBHO oOydeHue. OOcyXaaeTcs Takke MPUMEHEHHE OHJIAWH-00yJaronie mporpaMMBbl M CIIOCOOBI
3¢ HEKTHBHOTO UCTIOIL30BaHUS 3TUX PECYPCoB [5].

Amanatidis N. B padore «Unveiling the teachers’ profiles through an INSET (in service training) course
of Greek primary school teachers in the pedagogy of ICT (information and communications technology)
in-classroom instruction» gemutcs ombitom mnpenogaBanuu MUKT B oOpazoBanum I'penuu. ABTOp
npenctaBwi Kype INSET ngns yuurteneld HavaidbHBIX KIJIACCOB, B3TJISIABI YUMTENEH Ha OIpElEICHHBIC
aCIEKTHl y4eOHOI0 OMbITa C TOYKHM 3peHus npuobperenus yuntensamu HaBeikoB MKT. B crathe mokasano,
kakuM oOpa3zom UKT Biausuin Ha «yCHEUIHOCTh U Pa3Ho00pa3ue npoduiei» yunresiei [6].

Guo W. B pabote «From an Online Training Course to a «Virtual» Teacher Training Academy-Design
and Implementation of Peking University Asynchronous Online Teacher Training Program» packpsiBaeT
OHJIaliH-00yUYeHHEe KaK MOJIEIb JIJISl IMMPOKOMACIITA0HOTO O0Y4eHUsl yuuTeleil 6e3 oTpbIiBa OT MPOU3BOJICTBA
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B Kutae. Kypc oHnaliH-TIOArOTOBKH YYHUTENEH, MPEICTaBICHHBIN B 3TON CTaThe, OTHOCUTCS K ACHHXPOHHOMY
peXuUMy OHJIANH-KypcoB [7].

Li Y. et al. B crathe «Predicting High School Teacher Use of Technology: Pedagogical Beliefs,
Technological Beliefs and Attitudes, and Teacher Training» ucciaenyloT HampaBlieHHE NPEIUKTOPOB,
KOTOpbIE BHOCST HE3aBUCHMBIM BKJIAJA B HCIIOJIB30BAHUE TEXHOJOTUH YUYUTENSAMH CPEOHEH IIKOJBI
(OpHeHTHPOBaHHBIX Ha yJaluxcs). ABTOp OmHUCal Psii MHOTOYPOBHEBBIX MOAEIEH BIUSHHUA Pa3IHMYHBIX
(akTOpOB Ha UCHONB30BaHWE HMH(MOPMALMOHHBIX TEXHOJOTHH. PesynbTarthl MOKa3bIBAIOT, YTO
[earoruyeckas rOTOBHOCTh YYMTEJIEH TaK jK€ BaKHA, KaK M TEXHOJIOTMYECKAas: TOTOBHOCTH YYHTEJEH
MHTETPHUPOBATH TEXHOJIOTHH B TIperiogaBanue [8].

Pinto M. et al. 8 pab6orte «The Attitudes of Teachers-in-Training Towards Information Literacy Skills
and the Inclusion of Mobile Devices in the Process of Teacher Education” ynenser BHUMaHHE aHATU3Y
cBs3eH Mexy MHGOPMALMOHHON I'PaMOTHOCTBIO M HCIOJb30BaHHMEM MOOWJIBHBIX YCTPOMCTB B IIpOLIECcCE
0o0yuYeHHs CTYACHTOB YHUBEPCHUTETOB. [ 3TOM Lenu rpynmna CTyIeHTOB, IPUHAIJICKAIIUX K ITOCICTHEMY
cemecTpy oOpasoBarenbHol crenenn (N = 44) B VYuuBepcurere ['paHansl, Oblia oToOpaHa st
KauyeCTBEHHO-OIMCATEIbHOIO HCCIEOBAHUS Ha OCHOBE (OKYC-TPYIIBI C HCIOJb30BAaHUEM TEXHHMK
MBILIUIEHUSI BCIyX. ABTOpP IONBITAICS H3MEPUTh OTHOUIEHHE K HMH()OPMAIMOHHOW TIPaMOTHOCTH U
BIIUSIHHE, KOTOPOE MOOMIIbHBIE YCTPOHCTBA OKA3BIBAIOT Ha Mpoliecc o0ydeHus [9].

B tpynmax E.B. Muxeesoii, B.A. IOpbeBa, C.B. CuMOHOBMYAa NOJHUMAIOTCSI BOIPOCHI, CBSI3AHHBIC C
mpotieccoM BHeApeHus: naHpopmannoHHbx TexHomorui. M.I'. 3axaposa, B.®. [llomoxosu4, A.B. CmupHOBa
paccMaTpuBaOT HEOOXOAMMOCTH BHEAPEHHsI MHPOPMAIIMOHHBIX CPEICTB 00y4eHHsI B y4eOHBIH mpoliecc.

HI.A. A6agpaman, B.I'. Bocranos, B.M. Amup6aeB, E.A. CniupuHa u Jpyrue HCCIEAOBAIN BOMPOCHI
ucnions3oBanus KT B obOpazoBanum. J[pyrme ka3zaxcTaHCKHE ydeHBbIe Takue, Kak A. AiMyxamOeToB,
I'.A. A6nynkapumosa, M.P. Hypryxun, JK.M. AOGWIOB 3aHMMaMCh HCCJICIOBAHHEM IPOOJIEM pa3BUTHUS
nHpopmatuzanmu obpazoBanus. [.3. Anunerazunos, H.A. MunxanoB, ['.O. TaxwurymnoBa paboTtamu Haj
CTPYKTYPOH H COIEpKaHUEM Ipoliecca 00ydeHHsl ¢ TPUMEHEHHEM U(POBBIX TEXHOJIOTHH.

OJEeKTPOHHBIE U MYJIbTUMEIUIHbIE 00y4YaloINe POrpaMMbl TOCTATOYHO PACIIPOCTPAHEHbI B HACTOSIIEE
BpeMs. Y HCTOKOB PaCCMOTpPEHHsI TaHHOM MpOoOJeMbl U CO3JaHHUs SJIEKTPOHHBIX YYEOHHKOB CTOSUTH TaKHe
kazaxcraHckue ydenble, kak [.K.Hyprammesa, [I.M. JIxycyOamueBa. Pa3zapaboTkoii BompocoB
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHI 00y4eHHs1 B cCHCTeMe 00pa3oBaHus, IpUMeHeHue e-learning,
BUpPTyaJbHOTO 00yueHHe B By3e 3annManuck Kepumbaes H.H., Mcmaunosa P., Jlsmenko M.C.

[Ipu paccMoTpeHUH MOHATHS «MH()OPMAIIMOHHBIE TEXHOJIOTHI» B KOHTEKCTE 00pa30BaTeIbHOW CUCTEMBI,
MO>KHO BBIJICTIUTH HECKOJIBKO €r0 3HAUCHHH:

1. Cpeacrto st paboThl ¢ HUHPOPMALIMOHHBIMH PECYPCAMU;

2. HucrpymeHT oTO0pa 1 00pabOTKH HOBelIeH HHPOpMAIMK TIPU H3YUEHUH HCCIIEAYEMOTO MPEIMETa,
00bEeKTa MM Ipoliecca.

WNudopmarnmonnas texHosorust paccMmarpupaercss W.I'. 3axapoBoid, kak HOBeilllee CpeiCTBO Iepenadn
3HAHUH, MHCTPYMEHT BOCTIPUATHS HH(GOPMAIMU U CPEICTBO pa3BuTHs muHoctu [10].

WudopmarmonHast TexHonorusi paccMatpuBaercsi B.®D. IllonmoxoBud B KadecTBe OTpAciH JAWAAKTHKH,
OTHOCSIIEHNCS K CpelcTBaM 00y4eHHsl, a IMEHHO-CpeACTBa HH(opMaTH3aunu oopasosanus [11].

E.B. MuxeeBa o0beauHsIeT UHPOPMAIIOHHBIE TEXHOJOTUU B OOYYEHUH C MPOTPAMMHO-TEXHHYECKHUMU
CpeAcTBaMH B CIUHBIA Tpolecc Mo o0ecledyeHN0 KadecTBa 00pa30BaTeNbHOTO Ipolecca € IeJbio
YMEHBLIEHUS €ro TpygoeMkoctu [12].

CoBpemMeHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHH, BHEAPSISICH B 00pa30BaTeIbHOE MPOCTPAHCTBO, U3MEHSIOT
KYJIbTYpY KaK caMoro y4eOHOTro 3aBeJIeHHUsI, TaK U POJIb 00y4aeMOoro U 00ydJaronierocsi B yaeOHOM Tpoliecce.
Bospacrator TpeboBaHHs K Npo(ecCHOHATIbHON IMOATOTOBKE OYAYIIEro NpernoaaBaTesisi, MOBBILIAIOTCS
TpeOOBaHUS K TMYHOCTHBIM, OOILEKYIbTYPHBIM, KOMMYHHKATUBHBIM KaueCTBaM IpEroaaBaTes.

OnHako cerojiHs He Bce BY3bl HMEIOT 3KOHOMUYECKUE BO3MOXKHOCTH JUISi IPUOOPETEHHUS JTOCTATOYHOTO
KOJINYEeCTBA KOMITBIOTEPHOW M TEJICKOMMYHUKAIIMOHHON TexXHUWKH. Jlpyrumu mpobieMamu sBiseTcs
HETNOATOTOBJICHHOCTh  OyIyHIMX CIHE[HaIMCTOB K HCIOJB30BAHMIO HOBEHIIMX HH(OPMAMOHHBIX
TEXHOJIOTHI, OTCYTCTBHE 3HAHWN O CHECIHMAIM3UPOBAHHBIX JJIEKTPOHHBIX WH(POPMAIMOHHBIX PECYPCOB U
JOCTyIa K HUM.

Bcraer 3akoHOMepHBIN BOIpOC: KTO JOJDKEH pa3padaThiBaTh M KaKMM OOpa3oM JOJDKHBI CO3JaBaThCS
KOMIIBIOTEPHBIE MpOorpaMMbl? MHOTHE Y4eHbIE M CHELHaIMCThl CUMTAIOT, YTO KOMIBIOTEPHbIE Y4eOHbIE
MPOTPaMMBbl  JIOJDKHBI ~ CO3J]ABATHCSl  CIICIIMAIMCTAMA B OOJNACTH TPOTPaMMHPOBAaHUS C  YYacTHEM
CIELHAMCTOB B 00JACTH TICHXOJIOTUH, JUAAKTUKH, COACPIKAHHUS M METOJIUKH OOYYEeHWS TOW WIIM HHOU
aucuumuiuHe. TpyAHOCTh pealn3aliHd TaKOro «COTPYJHHYECTBA» 3aKJIIOYaeTCs B TOM, 4YTO MeENaror,
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HUMEFOIIUe OOJBIION CTaX MPENoaBaTeNIbcKOW paboThl, KaK MPaBHIIO, JAJEKH OT HOBBIX MH)OPMAIIMOHHBIX
TEXHOJIOTHI U TeM OoJiee 0T pa3pabOTKU COOTBETCTBYIOIIUX KOMITLIOTEPHBIX MTPOTPAMM.

Kak moka3piBaeT TpaKTHKa OOJBIIMHCTBO TIENAroroB, MPENOJAIOIIUX B By3aX, HCIBITHIBAIOT
TICUXOJIOTHYECKUIN Oaphep Mepe]l OCBOCHHEM KOMITBIOTEPHONH TEXHUKH M HUCIONB30BAHUEM 3JICKTPOHHBIX
WH(POPMAITMOHHBIX PECYpCcOB B 00ydeHHH. Mcnoiap3oBanie HHOOPMAIIMOHHBIX KOMITBIOTEPHBIX TEXHOIOTHUH
JOJDKHO  (DOPMHPOBAThCS TOTOBHOCTBIO COBPEMEHHBIX TIEJIArOTHYECKUX KAJPOB K HCIOJIh30BAHHIO
AJICKTPOHHBIX MH()OPMAIMOHHKIX PECYpPCcOB B 00yueHun. [lpenomaBarens HOMKEH OCBOUTH HABBIKH PaOOTHI
C KOMIBIOTEPOM, HWMETh TIPEJACTABICHHE O Hauboiee pACHPOCTPAHEHHBIX MAKeTax Mporpamm
VHHBEPCAJbHOTO HA3HAYEHUs, HAY4YUThCS paboTaTh C TEKCTOBBIMHM PENaKTOPAMH, DICKTPOHHBIMHU
Ta0JIIIaMU, OCBOUTH Pa0OTy C HM3BECTHBIMH JIJISl €r0 MPEIMETHOW 00JaCTH TOTOBBIMU KOMITHIOTEPHBIMU
y4eOHBIMU TPOTPaMMaMH, CPEJCTBAMH TEJICKOMMYHHKAIIMOHHOTO B3aMMOJCHCTBUS C KOJUISTaMU U
YYaIIUMICS, CPEICTBAMH JOCTYTa K MUPOBBIM HCTOYHUKaM HHpopManuu [13].

C TOuKM 3peHUs OOYYCHHS NPOTPAMMHBIC CPEJICTBA MOXHO KJIACCU(DUIIMPOBATH IO CICTYHOIUM
MPU3HAKAM B 3aBUCHMOCTH OT METOIUYECKOr0 HasHaueHus (Pucynok 1).

OyHKIUY IPOTPaAMMHBIX CPEICTB 00y4EHUs

— N

&«

nepenada KOHTPOJIb YPOBHS

KOMILJICKCA 3HAHU I 6 obecnietenye OCYILIECTBIICHHE YCBOEHHS
HCOOXOAMMOTO YPOBHL o0paTHOM CBS3H yaeOHOTO

BOCHUS YMEHHI U
YCBOCHHA yMC MaTepuana

HaBBbIKOB

Pucynok 1. @ynkyuu npoepammmusix cpedcma o0yueHus

Crenyer OTMETHTh, 4YTO COBPEMEHHBIH O0Opa30BaTENbHBIM HPOLECC CTPOUTCS C IPUMEHEHHUEM
WHPOPMALMOHHBIX TEXHOJOTHH M HU(POBBIX 00pa30BaTENbHBIX pecypcoB. lIpemomaBaTenu CTOST mepen
LIMPOKKUM BBIOOPOM IIPOrPaMMHBIX IPOAYKTOB, KOTOPbIE JOCTYIHBI IS IIHPOKOIO KPyTa HOIb30BaTeeH.

[loaroToBneHHbI TONB30BaTENb NPUMEHSET Y3KOCIELMAIU3UPOBAHHBIE MPOTPAMMBI, TpeOyromue
3HaHUH HEKOTOPHIX CHEUUATBHBIX Mporpamm, 0a3 WHpoOpManuu, yMeHHs paboTaTh C TporpaMMamH,
CoJIep)KalllMU MaTeMaTHYECKYIO U PYTyI0 CHMBOJIUKY, YMEHHUE TIPOU3BOJIUTH CTATUCTUIECKYIO 00paboTKy
0a3 gaHHbIX [14].

Taxwurynoa A.U., uccnenyss METOAOJIIOTHIO U TEXHOJIOTHIO MH(OpMATH3alMK CpelHero oOpa3oBaHUsI
OTMEUAET, YTO «COBPEMEHHbIE UCTOUHUKH HH(POPMALIUK MOTYT UMETh TeJJarorHuecKyto 3QQEeKTUBHOCTh MPH
YCIIOBHH, €CIIM TEXHOJIOTMH HWHTEPaKTHUBHOr0 oOMeHa uHGpopmanuei OyneT paciiupsATh OMNBIT HOUCKA U
BbIOOpa MH(OPMALMOHHO-00PA30BaTEIbHBIX PECYPCOB, MPEACTABIATH BO3MOXHOCTH O0y4aromuMcs OBITH
HUCTOYHUKOM WHQOpPMaUH sl OONBIION ayJUTOPUH, BXOAUTH B JUCKYCCHIO, OTCTaWBaTh CBOIO TOUKY
3peHHs. 3HaHUE MENaroruyecKux BO3MOKHOCTEH MH(OPMAIMOHHBIX TEXHOJIOIWH M yMEHHE HCIOJIb30BaTh
uX B CBOEH paboTe Bie4eT 3a COOOH MOTHBHPOBAHHOE M JESTEIBHOCTHOE B3aMMOJEHCTBHE 3THUX BUAOB
nesitenbHOCTH» [15].

B cBoeii paboTe MbI HCTIONB3yeM pa3pabotanHbiii mpodeccopom KazHY um. ans-dapadbu Kepumbaepbim
H.H. nopran Virtualedu.kaznu.kz, xortopslii mpemocTaBisieT BO3MOXKHOCTh HCIIOJIb30BaTh MOOWIBHBIC
TEXHOJIOTUH B O0YYECHUH CTY/ICHTOB, IPOBOMTH TECTUPOBAHKE B OHJIANH U oduiaitH pesxumax [16].

JlocTyTl CTY/IEHTOB K TAHHOMY PEeCypcy MOXET OBITh 00ecIieueH depe3 TapKEThI, UTO JeIaeT YI0OHBIM B
WCTIONB30BaHUM B Pa3MyHOE BpeMs M MecTe. BoWas B cucTeMy, CTYJCHTBHI OTBEYAIOT Ha MpEIIOKEHHBIE
TECTBI, KOTOPBIE MpernoJaBaTelb MOXET pa3paboTaTh Kak K OTAENBHO B3STOM JIEKIMH, TaK U K pa3zaeny,
Kypcy B nenom (Pucynox 2).
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Pucynox 2. Ckpunwiom sKkpana KoOMnviomepa co 6X000M 8 CUCHIEMY

B nauane cemecTpa cTyneHTaM HECKOJBKUX IPYHN OBLIO MPEIUIOKEHO y4acTBOBATH B MCCIICIOBAHHH.
Cpenu HUX TPOSBUIIM KellaHUe 25 CTYJEHTOB BTOpPOro Kypca. s cpaBHEHHM pe3yJIbTaTOB HCCIEI0BaHUE
MBI BBIOpAIH U3 APYro¥ rpynisl 23 cTyneHTa KoTopble 00ydanuch 00braHbM MeTooM (Tabnmma 1.).

Tabnuya 1. Ckoppexmupogannbie u HeCKOPPeKMupoBanuvle CpeoHue sHaveHue U UMeHyUoCmy

Heckoppexmuposannvie Croppexmuposannvle
Tpynn Konuuecmeo Cpeonee Cmandapmmnoe Cpeonee Cmanoapmnas
VUACMHUKO8 3HaueHue OMKIOHEeHUe 3HaueHue ouubKa
Hccredosamenvcruil 25 63,15 16,2 62,8 2,9
Tpaouyuonuwiti 23 60,18 18,1 59,5 2,6

OT0 HccIeI0BaHue MOKA3bIBAET, YTO CTYAECHTHI B MCCIIE0BATENHCKON TPYIINE HE MPEBOCXOAT CTYICHTOB
B KOHTPOJILHOM I'pyIIie HA OHJIAMH TECTax WIM B TecTax Ha IOJIyYeHHE KOHTEHTa B ayauTopuu. Hecmorps
Ha TO, YTO B 3TOM HCCJICZOBAaHMM HCIIOJIb30BAIUCH TECTHI C MHOXKECTBEHHBIM BBIOOPOM, HEOOXOIUMBI
JAJTbHEHIE UCCIIeIOBaHUsI, KOTOphIe BKIIOYAIM OBl pa3iMyHbIE TUIBI TECTOB JUIS PEHICHUS IMpoOieM,
9TOOBl OLEHWTh, MOTJM JIM OBITH MPUOOPETEHBI HABBIKM PEIHICHUS] NPOOJIEM BBICOKOIO YPOBHS U
KPUTHYECKOTO MBILICHHUS C UCIIOJIb30BaHUEM AaHHOro Merona (Tabmuna 2).

Tabnuya 2.2¢pexmusnocmv npenodasamens

Cmandapmmnoe Konuuecmeo
Tpynno Cpeouee 3nauenue
OmMKJIOHeHUe VUACMHUKO8
HUccneoosamenvckuit 3,56 1,46 25
Tpaouyuonmwiii 3,35 1,41 23

OnbIT paboTHI TOKA3aJ, YTO CUCTEMATHYECKOE HCTIOIh30BaHME KOHTPOJIIMPYIOIINX 3aJaHui CITIOCOOCTBYET
MOBBIIIEHUIO KaK YCIEBAEMOCTH CTYACHTOB, TaK M IOBBIIMIEHUIO YPOBHS MOTHBAIMM K OCMBICICHHOMY
ycBOeHHIO 3HaHUH. K KaX7IoMy 3aHSATHIO CTYyIEHT TOTOBHUTCS, MPOCMATPUBAET U3yUeHHBIH MaTepHal, Tak
KaK 3HAEeT, YTO B KOHIIE JISKIMH, JIN0O K€ Ha MPAKTHICCKUX 3aHATHUSIX OYJeT MPOBEJCH OHJIAH TECTOBBIN
onpoc. Ha camoii tekuny 00y4aronuicsi OCMBICIEHHO BOCIIPUHUMAET HHPOPMAIHIO, KOTOPYIO TOIy4aeT OT
npernojaBarens. AKTUBU3HPYETCS ACSITENbHOCT CTY/ICHTa, OHH Yallle 33/1al0T BOIIPOCHI M IIPOCST OOBICHUTD
Y YTOYHUTH HEKOTOPHIE MOMEHTHI B U3Y9aEMOM.

[TonoxxurenbHblE pe3ynbTaThl NMPU MPOXOKJIECHUM TECTOB JAIOT JIONOJIHMUTENBHBIE MPEUMYIIECTBA MPU
caaye pyOeXHBIX KOHTPOJIEH M 3K3aMEHOB IO MPEIMETy, YTO TakKKe B CBOIO OuYepedb CTUMYJIHMPYET
CTY/ZICHTOB K ITOJyYCHHUIO XOPOIINX 0aioB, YCBOCHUIO TIPOWUICHHOTO U PaCIIUPEHUsT UMEIOIUXCS 3HAHUM,
BBIX0/Ia 332 PAMKH TIPeIIaraéMoro MaTepuana.

Pe3ynbrarel OHNAaWH TECTUPOBAHMS CTYAEHT U IPEINOJABaTENIb MOTYT MOIYYUTh B KOHIIE MPOXOXKIACHUS
tecta. [lonoOHble MHGDOPMALIMOHHBIE TEXHOJOIMU MO3BOJISAIOT 00JIerdnTh paboTy MpernoaaBaTelis, ClenaTh

275



BECTHUK Ka3HIMY um. Abas, cepus «Pusuko-mamemamuyeckue Hayku», Ne2(70), 2020 a.

KOHTPOJb M OIICHKY KadecTBa YCBOCHHS Marepualia aBToMaTw3upoBaHHbIM. Cokpamaercss BpeMs Ha
MOJITOTOBKY OyMaXKHBIX WJIM APYTMX HOCHUTEJeH WHPOPMAIUH, MPENoJaBaTeli0 HE MPUXOJUTCS TPATUThH
BpeMs Ha MPOBEPKY TECTOBBIX 3aJaHnil. OXBAT CTyIEHTOB MPH 3TOM MOKET OBITh HEOTPAHNUCHHBIM.

Takum 00pa3oM, MOXHO BBIIENUTH IEAarOrMYECKUe 3a/aud, pellaeMble B XOJe HCIOJIb30BAHUS
WH(GOPMAITMOHHBIX CPEACTB O0YIEHUS:

1. CrmocoOcTBYIOT (QOpMHPOBaHMIO HH(POPMAIMOHHON KYyJIbTyphl O0y4aeMbIX, W, KaK CIEICTBUE,
pa3BuTHE O0IIEH KyJIbTYPHI 1eSTEIbHOCTH JIUYHOCTH.

2. [loBpImaroT Ka4ecTBO 00ydeHus, POPMHUPYIOT MOJIIOKUTEIHHYIO MOTHBAIIHIO.

3. Mensitor ¢GopMy opraHuzanu OOYYEHHUS 4epe3 COUYCTaHWE TPAJUIIMOHHBIX METOJOB W CPEJNICTB
00ydYeHUs B COUETaHUH ¢ HHPOPMAITMOHHO-KOMMYHUKAMOHHBIME TexHonorusmu (MKT).

[Ipu oOyueHHHM CTYIEHTOB Ba)KHO HCIIOJIB30BaTh IEJarorMuecKhe BO3MOXKHOCTH, IMPEIOCTaBIIIEMbIC
WHPOPMAITMOHHBIMH TEXHOJOTHAMU, TUPPOBBIME 00pa30BaTEIbHBIMH PECYPCAMHU.

B 3akiroueHuM BBIICTUM JTUIAKTHUYSCKUE MPUHIIMITBI, HA KOTOPBIC JOJDKEH OMUPATHCS MPENoaBaTelb B
cBOoeH paboTe MO WCMOJIb30BAHUIO JAWAAKTUYCCKUX MPHUHIMIIOB: aJanTauus K WHIUBUIYalbHBIM
0COOCHHOCTSM U BO3MOXKHOCTSIM OOYYAIOINIMXCS; pealiu3alus JUaiora ¥ o0paTHOH CBSI3M;, KOMITbIOTEpHAS
Bm3yanm3anua. Takum o0pa3oM HWHPOpPMANMOHHBIE CpeAcTBa OOydYeHHUS MPEAOCTABISIOT OOJbINNe
Nneaarort4y€CKue BO3MOXKHOCTHU I pPa3BUTHUA HHTCIUICKTYAJIbHOI'O IMOTCHOHAJIA JIMYHOCTHU, PACIIHUPAIOT
TEXHUYEKCHE BO3MOXKHOCTH TIPEICTABICHHS HHPOPMAIMH U YIeOHOro MaTepHaa.
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CITOCOBbI 3ALIUTHBI TEPCOHAJIBHBIX JAHHBIX B CETU UHTEPHET

AnHomayus

B Hacrosiimee Bpems 3alWTa JIMYHBIX NAHHBIX OYCHb aKTyalbHAa, XOTsA cOOpoM M 00pabOTKO#l IMepCcOHAIBHBIX
CBCJICHUH JIFOMM 3aHUMAIOTCS JMaBHO. KOMIIaHWU 3asBISIOT O KOH(GHUICHIMATIBHOCTA M O0OC3TMYMBAHUU COOMPACMBIX
JIAHHBIX, HO BO3HMKAeT BOMPOC, 3a4eM COOMPAIOTCS 3TH JaHHbIC, HACKOJIbKO OHHM 3amuiieHbl. Ceifuac mepeBoj
pa3nuuHbIX 0a3 MAaHHBIX B JJCKTPOHHBIA BHJ YIPOIIAET HE TOJILKO 3aKOHHBIE MAaHHIYJSIIMH C MEPCOHANbHBIMU
JTAHHBIMH, HO M HE3aKOHHbIE, CTANI0 MPOILE MOIYyYUTh HECAHKIIMOHUPOBAHHBIN JOCTYI K OOJBIIOMY YHCIY AaHHBIX.
EcTh MHOTO PHCKOB TOrO, YTO MEPCOHATbHBIC JAHHBIC MOMAAYT K T€M, y KOTO MX HE IODKHO ObITh. CYIIECTBYIOT
pa3nuyHbIe CrIOCOObI 3aIUThI IEPCOHANBHBIX JaHHBIX, C TIOMOIILI0 KOTOPHIX MOJIB30BATEIH MOTYT OTPAHHIHUTH JTOCTYIT
MOCTOPOHHKX K JINYHBIM JIaHHBIM. B CTaThe paccMaTpuBarOTCsl pas3invHble HHCTPYMEHTBI, KOTOPBIE MCIIONB3YOTCS IS
OpraHM3aIuK KOMIUICKCHOM 3aIUThI TIEPCOHANBHBIX TAHHBIX B CeTH MHTEpHET.

KiroueBble cjI0Ba: MHTEPHET, ICPCOHANBHBIC JaHHBIC, Opay3ep, COIHAIbHbBIC CETH, IMU(POBAHKE, TAPOJIb.

Anoamna
T.I'. [Inomnuxosa
Kocinooagkmapowviy Cankm-Ilemepbype eymanumapivix ynugepcumeminiy Aimamol unuanet, Anmameol K., Kasaxkcman
HUHTEPHETTE KEKE JEPEKTEPAI KOPFAY KOJIJJAPBI

Kasipri yakpITTa jxeke HOepeKTepli KOpray eTe ©3eKTi, JSereHMEH alaMaap Y3aK YaKbIT OOMbBI jKeKe aKIapaTThl
KUHaM, eHjen Keneli. Kommanusmap »KWHaIFaH NEpEeKTepAiH KYIMUSIBUIBIFEI MCH aHOHUMH3ALMSACHIH JKapUsUIaiibl,
Oipak Oyi1 MoNiMETTep He YIIiH >KMHANAIBI, KaHIIa KOpFajaabl IereH Cypak TybIHaimel. EHni op Typmi MamiMerTep
0a3achlH IEKTPOHIBI TYPre alHAJIIbIPY JKeKe MOTIMETTEPMEH 3aHIbI ailla-IIapFel )kacayibl FaHa eMec, COHBIMEH Oipre
3aHCBI3IBIKTHI J1a JKCHUINETENl, YIKSH KeJeMJe ACpPEeKTepre pPYKCaTChI3 KON KETIMIUTIKKe KON JKeTkizimmi. JKeke
MOIMETTep OFaH e 0oJMMayhl KepeK agaMiapra jKeTyi MYMKIH KelTereH Kayinrep O0ap. XKeke nepexrepzi KoprayabH
OpTYpIIL Taciiaepi Oap, onap apKbUIbI HMalgalaHyIIbUIap OCHTAaHBIC agaMIapablH JKEeKe MAJIIMETTEpiHE Kipy/l IIeKTeit
anaznpl. Makanana MIHTepHeTTer JKeke JepeKTepii )KaH-)KaKThl KOpray/ibl YHBIMIACTHIPY YIIiH KOJIAHBUIATBIH 9PTYPJIIi
Kypajiiap KapacTbIpbUIaIbl.

Tyiiin ce3aep: MHTEPHET, XKEKe AePEKTep, LIOJIFBIII, JJICYMETTIK JKelliiep, mudpay, napoib.

Abstract
WAYS TO PROTECT PERSONAL DATA ON THE INTERNET
Plotnikova T.G.
Alma-Ata branch of the St. Petersburg Humanitarian University of Trade Unions
Almaty, Kazakhstan

Currently, the protection of personal data is very relevant, although people have been collecting and processing
personal information for a long time. Companies declare confidentiality and anonymization of the data collected, but
the question arises as to why this data is collected, how much it is protected. Now the conversion of various databases
into electronic form simplifies not only legal manipulations with personal data, but also illegal, it has become easier to
gain unauthorized access to a large amount of data. There are many risks that personal data will reach those who should
not have it. There are various ways to protect personal data, through which users can restrict the access of strangers to
personal data. The article discusses various tools that are used to organize comprehensive protection of personal data on
the Internet.

Keywords: Internet, personal data, browser, social networks, encryption, password.

CepBucamu cetn VHTEpHET ceifyac peryisipHO MOJb3yeTcs OoJiee MATH MWLIHAPIOB YEJIOBEK BO BCEM
mupe. CylecTByeT MHOXKECTBO NPHIIOKEHUH U CIyKO0, 00JIeryaromux pasindyHble BUIBI B3aUMOJICHCTBUS
WJIM MIPETOCTABIISAIONINE MTOJIE3HBIE YCIYTH.

B manHOe Bpems cymiecTByeT mpoOiieMa 3aIliuThl NEPCOHATBHBIX JaHHBIX. Bce KOMMaHWM 3asBISIOT O
KOH(PHUJICHINAIBHOCTH U 00€3JINYMBAHIH COOMPAEMBIX JaHHBIX, HO BOSHUKAET BOMIPOC, 3a4e€M COOMPAIOTCs
9TH JaHHBIC, U HACKOJBKO OHM 3alMIIeHbl.MOXeT MOoKa3aThCsl, 4T0 KoH(uAeHIuansHOCTH B MHTEpHeTe
MPOCTO HE CYIIECTBYET, 3TOW TOYKE 3PEHHS CIIOCOOCTBYIOT M KPYIIHBIE YTEUKH JAHHBIX, U aHAJIU3 JIHT
COLIMAIBHBIX CETeH, Be3Jecyllas pekiama, OTCISKMBAIoNas KaKIbId IIar IMojb3oBareied B HUGPOBOM
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mupe. Tem He MeHee CYIIECTBYIOT pa3iIMYHBbIE CIIOCOOBI 3aIUTHI MEPCOHANBHBIX NAHHBIX, C TTOMOIIBIO
KOTOPBIX ITOJIH30BATEIHN MOTYT OTPAHUYUTH TOCTYT IOCTOPOHHUX K JIMYHBIM JaHHBIM.

PaccmoTpuM, KakuMm 00pa3oM MOJB30BATENb MOXKET COXPAaHHTh W 3alIUTUTH MEPCOHANBHBIC IAaHHBIC,
UCTIONB3YSl pasziauyHble HHCTpyMeHTHL.IIo ymonmuanuio Opay3epbl COXpaHSIOT Ha KOMIIBIOTEpPE 4YacTh
nH(pOpPMAIIUU O TIOCEMIAeMbIX calTaX. DTH JaHHBIE MOTYT OCTaBaThbCA B KEIle, TJIe XPAHATCS KapTUHKU U
IpyTHe TOCTOSHHBIE AJIEMEHTHI HHTep(deiica, KOTOpble B JaIbHEHIIEM MOXXHO HE 3arpykarth ¢ cepBepa. B
pe3yibTaTe CTPaHUIBl OTKPBIBAIOTCA ObicTpee.lJis 3aoMUHaHUS TaHHBIX O MOJIb30BATENE CIIyKaT U cookie-
Gbaiinbl, KOTOpbIE Cpemd TMPOYEro, MO3BOJIAIOT CalTaM 3amoMHHATh ycrpoiicTBo. CooKie-daiinb
MOIPa3AeIsAIOTC HA OCHOBHBIE M cTopoHHHE. OCHOBHBIE cookie-(haliapl JeHCTBYIOT TOJMBKO B Tpeaeiax
CBOETO CaiiTa, 3alMCHIBAIOT MPEATNOUTEHHUS MOJIb30BATEN Ha KOHKPETHOM CaidTe U B OOJBIIMHCTBE CIy4YacB
HYXHBI JUISI 3a[IOMUHAHUS YYETHBIX 3alTUCeH.

Croponnane cookie-¢paiiibl 3TUM HE OTPAaHWYUBAIOTCS, OHH MOTYT MPHHAICKATh PEKIAMOJATEINO,
pasMelamIeMy peKjIaMHble OOBSIBICHHS Ha HECKOJIBKHX CcaiTaXx, KOTOphIe MOCEIAeT I0JIb30BATEIb.
WNudopmanus HakarmBaeTcs B 0a3ax JaHHBIX, HA OCHOBE KOTOPBIX 3JI0YMBIIUIEHHUKH COCTABIISIIOT MOTHBIN
MOPTPET TONB30BaTEeNsI, YTOOBI HWCIOIB30BATh €ro s coOcTBeHHOW BHITOAsL.Kpome sToro, Opaysep
COXpaHAET HCTOPHUIO TIIOCEIIEHHBIX PeCcypCOB.3HAUMTENBHYIO YacTh 3TOH WHGOpPMAIMK MOTYT BHIETh
MeXaHU3Mbl OHJIAWH-CIIeKKU. Ee Hcmonb3ytoT, 4To0kl y3HaBaTh, KAKHE CAHTHI TIOCEIIAET IOJIb30BaTENb, TEM
caMbIM OIPeNeNsTh KPyr €ro MHTepecoB. PerynspHO ymansis 3TH AaHHBIE, MOKHO CHJIBHO 3aTPYIHUTH
cocTaBJeHHE Takoro gocke. Kcratw, He 00s3aTenbHO M30aBISATHCS OT BPEMEHHBIX JaHHBIX Bpy4YHyH0. B
0OJIBIIMHCTBE Opay3epoB MOXXHO HACTPOHMTh aBTOMAaTHYECKOE ynaneHue (aiinoB cookies MpH KaxaoMm
3aKPBITUH. OILHaKO CICOYCT Yy4YE€CThb, UTO IIPU yAAJICHUN BPEMCHHBIX JAHHBIX MOKHO JIMIIUTHCA U YILO6CTB,
KOTOphIe OHH JatoT. OCOOCHHO HENPHUATHA NI MHOTHX HEOOXOIWMOCTh KaXIblii pa3 3aHOBO BBOJUTH
JIOTUHBI U TIApOJIM Ha BCEX caitax. K C4aCTbO, UMCHHO €€ JICTKO KOMIICHCHPOBATHL — B 3TOM IIOMOKET
MeHepkep mnaponieil.Eciu ke Hamo, 4ToObl KOEe-4TO CalThl MOMHWIM O TOJB30BaTelie, HAmpUMep MO
JUIMHHOW aHKETHI, KOTOpPbIE JX€ 3allOJIHWIA, MOXXHO BHIOpaTh Oollee MSTKHE MEpHI: 3alpeTUTh calTam
WCTIONB30BaTh CTOPOHHHUE WIIM «CIEHSAINe» KYyKH — Ty WX Pa3HOBHUAHOCTh, KOTOpas B MOJABIISIFOIIEM
6OJ'II)HH/IHCTBC CJIy4acB Hy’KHa UMCHHO IJId CJICKKHU U HE Tpe6yeTc5{ HU 1A 4€ro HHOTI'O.

Ecnu HyXHO CKpPBITH OT Yy>KHX IJIa3 HE BCIO MCTOpHIO Opay3epa, a TOJNBKO OTACIbHBIC CAaHTBI, MOXKHO
BOCTIOJIb30BAThCS PEXKHMOM «HHKOTHUTO». B HeM Opaysep He coxpaHseT HH(OPMAIUIO O MPOCMOTPEHHBIX
CTpaHullaX, BBCIACHHLIC IIapOJIM W JOPYIruc€ IOaHHBIC. HpI/I 3TOM BKJIaAKH <«HMHKOI'HHUTO» HE MCIIAIOT
TIOJTH30BATHCS OOBITHBIMU BKIIAJIKAMU U HE YJIAJISIOT TO, YTO Opay3ep y>Ke COXpaHWUI.

HeobOxomumo ydecTb, 4TO peXUM «HHKOTHUTO» HE 3alIHMINAET OT CIEeKKA Ha OTJENBHBIX calTaX, He
ckpoer IP-ampec nmns Tex, y KOro ecth AocTyn kK cern.Ciemyer oOpaTuTh 0coboe BHUMaHHE Ha BBIOOP
Opay3epa. bpaysepos ceituac HemMaso, U y KaXJI0T0 IMOAX0/] K IIPUBATHOCTUCBOM [1].

B wactHOCTH, OnMH W3 TMOmyNsApHBIX Opay3epoB Google ChromecoOupaer camble pa3HbIE JaHHBIE O
TIOJIL30BaTElIe, JaXKe CHMBOJIBI, KOTOPBIE BBOJSATCS B aJpeCHYIO CTPOKy. KpoMe Toro, B HEM 10 yMOTYaHUIO
paspC€Ui€Hbl W ««CICOAAIUC» KYKU, W JPYTru€ HUHCTPYMCHTHI, IMOMOraromue COCTaBJIATH JOCBC Ha
nonb3oBarelisi. OJJHAKO He BCe M3BECTHBIC Opay3ephl MPHUJICPKUBAIOTCS TOM )Ke MOTUTHKH.

Hampumep, kommanus MozillactaBut mpuBatHOCTh BO TnaBy yria. bpaysep Firefox mo ymomdanuto
ONOKHpYET W3BECTHBIE TpPEKEphl (MHCTPYMEHTHI CIIEKKH, KOTOPHIMH TIONB3YIOTCS CalThl) B OKHAaX
«MHKOTHUTO» W MO3BOJIACT BKIIOYUTH 3Ty OHNIMUIO U IJIA O6I)I‘-IHBIX CEeCCHil. KOHC‘IHO, OT BCE€X BO3MOXHBIX
croco0oB coOparh MHPOPMAIIMIO O IIOJIB30BaTeNe 3TO HE 3alllUTHUT, HO CYIIECTBEHHO YMEHBIIHUT O00BEM
Takoi MHPOPMAIINU U 320]THO YCKOPHT 3arpy3Ky CaiTOB.

Kcratn, y Mozilla ects oTnenbHbIN pUBaTHBIA Opay3ep Uit MoOWIbHBIX ycrpoiictB FirefoxFocus. On
HE TOJILKO OJIOKMPYET TPEKEPHI, HO U TIO3BOJISIET YIAIUTH BCE IaHHBIE O MOCEHICHHBIX caiTax.

Bpayzep Safari nemoncTpupyer caiitam 00e3nnyeHHYI0 HH)OPMALHIO O CUCTEME IOJIb30BaTeNs, JIenas
JaHHOE yCTPOWCTBO MOXOXMM Ha MHOTHE apyrue. Taxxe Opaysep oOnamaeT HaOOpOM MHCTPYMEHTOB IS
OJIOKMPOBAHMS CIICKKH Yepe3 BHIDKETHI COIICETEeH Ha caliTax U IPyTHe TPEKEPHI.

OnHuM W3 caMbIX 3aIIMIIEHHBIX OT MOCTOPOHHUX TJa3 OpaysepoB cuutaercss 10r. OH mpeacTaBisieT
co00#1 HaZICTPOWKY HaJl IENOH CEThIO TaK HA3bIBAEMBIX «IYKOBBIX MapIIPyTH3aTOPOBY», KOTOPBIE MACKUPYIOT
IP-anpec 1 He nmaroT caiftam onpenennTh, OTKyAa WX OTKPBIBaIOT. Kak[Iplid 3armpoc MPOXOANUT IO MEHBIIEH
Mepe uepe3 TPH TaKUX MaplIpyTH3aTopa, IPU 3TOM BIUIOTH A0 IMOCJIEJHET0 M3 HHUX JaHHBIE OCTAaIOTCS
3amm@poBaHHbME. CyHIECTBYIOT M Apyrue Opay3epbl, KOTOpble B TOW WJIM WHOW Mepe 3aIllMIIalOT OT
OHJIaMH-CIIeXKH, Hampumep EpicPrivacyBrowser, SRWarelronBrowser, Brave u Dooble. Ognako crout
MOMHUTB, YTO YeM MEHee IOIYJIsipeH Opay3ep, TeM OOJble BEPOITHOCTh, YTO OH OKaXKETCSl HECOBMECTUM C
caiiTaMH, KOTOpbIE IPUBBIK IPUMEHSTH I10JIb30BATENb.
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Jlaxxe TIpH NCTIONB30BAaHUU HAAEKHOTO Opay3epa 3a IM0JIb30BaTeIeM MOTYT CIEIUTh IIOMCKOBBIE CHCTEMBI.
Hampuwmep, xomnannn Google win SlHOEKC COXpaHAIOT 3ampochl B CBOMX apxuBax. OIHAKO CyIIECTBYIOT
IbTEpPHATHBHBIC TOMCKOBUKH, HE OTCIIKHBaIOMMEe 3anpochl.Camblii W3BECTHBIM W3 HHUX SIBISIETCS
DuckDuckGo. On He coxpaHseT 3ampochl M JaHHblE 00 YCTPOWCTBaX M HE IepelacT HH(POPMAIMIO
pexnamabM ceTsiM. 3a ocHoBY DuckDuckGo Oeper kak cOOCTBEHHYIO HHIEKCAIIUIO, TaK M PE3YIbTATHI
noucka 0oJiee COTHHU Pa3IndHBIX CUCTEM, IIPH 3TOM HE COOOIasi UM, KTO YTO MCKaJ.

CyIIecTBYIOT TaKKe JApPYyrue NMpHBaTHBIC MOMCKOBHKH, Hampumep Swisscows, Gibiru, ucmons3syromme
WCKITFOUUTEIBHO cOOCTBeHHBIC anropuTMbl. [TonckoBuk StartPage, ncnomnb3ys Beigauy Google, mpemiaraet
AHOHMMHO OTKpBIBaTb CaWTBhl W3 TOHCKOBOM BbIAAYM.M30aBUTHCA OT CICKKM MOXKHO M IPU ITOMOILU
CHECLMANBHBIX MPOTpaMM W PAacCUIMPEeHUH — HampuMep, MOMyJIsPHOTO0 OJOKUPOBIIUKA DPEKIIaMBI
AdBlockPlus, koTopsIii 320THO HE JaeT COLCETAM OTCIEKHUBATH ACHCTBU (3TY QYHKUHUIO HYKHO BKIIOYHUTH
B HacTpoiikax). CHHCOK OJIOKUPYEMBIX 110 YMOJIYAHUIO TPEKEPOB TOKE MOXKHO JIOTIOTHUTE.

Pacumpenust Disconnect, uBlockorigin, Ghostery u uMatrix He TpeOy T crenuaabHBIX HACTPOSK — OHU
cpasy OJIOKMPYIOT TpeKepbl U CIIeXKY coucereld. CBoe paclIMpeHue, OTKIIOYAKoIee TPEKEephl, ecTh U Y
paspabotunkoB mouckoBuka DuckDuckGo. Takxke cepBuC mpemimaraer CBOW NpHUBAaTHBIA Opaysep IS
MOOMWIBHBIX ycTpoiicTB Ha Android u i0S. TTons3oBatenu Firefox Moryt ycranosuts pacimupenne Facebook
Container, memratoriee Facebook cobupath gaHHbIE O MOJIb30BaTEC Ha IPYrUX cailTax.

Eme oxnH crioco® CKpPHITECS OT HA30MIHMBOM CIIeXKKU — MpuMeHATh VPN-coennHeHue, B KOTOPOM TpU
KaXI0M monkiaroueHnn MeHsiercs [P-agpec. OqHako CTOUT MMETh B BHAY, YTO OT MH(POPMALUH, KOTOPYIO
COOMpArOT CONMATBLHBIC CETH M MOUCKOBUKH, VPN MONHOCTHIO HE 3alIUTUT, TO3TOMY UM HAJ0 MOJIB30BATHCS
BMECTE ¢ APYTUMU UHCTPYMEHTAMU.

B HacTosimmee BpeMsi MOJIb30BAaTENN aKTHBHO IOJIB3YIOTCS COLUMAIBHBIMHU CETSMH, KOTODPBIE SIBISIOTCS
OHJIaH-CEPBHCAMH, MO3BOJISIONMMH CO3/1aBaTh Pa3lUYHbIC COLMANBHBIC CBSI3H, BBICTPAMBATH CTPYKTYPY
B3aMMOOTHOIIICHUH, 0OMEHUBATHCS HMH(OPMAIUCH.

K oOCHOBHBIM OCOOEHHOCTSIM COLMANBHBIX CETEH MOXKHO OTHECTH MPAKTHYECKH HEOTPaHWYEHHbIE
BO3MOXXHOCTH i1 oOMeHa caMoil pa3HooOpaszHo¥ wH(popMaiueil (TeKCcToBOH, (OTO, BUAEO; CEPBUCHI
cO00IIECTB M MUKPOOJIOTOB; BO3MOYKHOCTh YKa3bIBaTh MECTO, OTMEUaTh oTorpaduu u T.1.);HopMHUpOBaHUE
WHAMBUIYAJIbHBIX MPO(HICH ¢ MaKCUMaJIbHBIM KOJIH4YeCcTBOM JimyHOW uH(popmanuu (PUO, By3, mecto
paboTsL, GoTO U T.A.), M0o0aBICHHE B «APY3bs» 10 MPHUHIIUITY HAJIHYUS PEaTbHOU CBS3U (IPY3bs, 3HAKOMBIE,
OJTHOKJIACCHUKU-OJHOTPYNITHUKH, POJCTBEHHUKH U T.JA.) U a TaKXKe IO CXOXKECTH HHTEPECcOB (TpyIMIbI,
coobmectBa u T.a4.).Kpome TOro, caT COIMAILHONH CETH MPEAOCTABISET CBOWM IOJIH30BATEISIM
BO3MOXHOCTb OTCJIC)KMBaTh CBA3M MEXAY CBOMMH €IWHOMBIIUICHHUKaMH, BCTYHaTh B pa3idYHbIC
cooO11ecTBa, cO37aBaTh IPYIIbI, OTKPHIBATh WIIM 3aKPBIBATh AJIS1 BCEOOIIETO AOCTYNa HH(OPMALHIO CBOETO
npoduiisi, KOMMEHTUPOBATh KOHTEHT, KOTOPBIH BBIKJIAIBIBAIOT €T0 «JIPY3bs» U MHOTOE APYTOE.

[losiBnenne W pa3BUTHE COLMANBHBIX CeTell sBiseTCd OOJBLIIMM TEXHOJOTHYECKUM JOCTHKEHHEM,
UMEIOIIUM OIPOMHBIE BO3MOXKHOCTH. Ilonp3oBaTenu XpaHAT B COLMANBHBIX CETSAX HEMAaJo JIMYHOMN
HH(bOpMaHI/II/I, €CJIN UCII0JIb30BaTh HaCTpOﬁKH 10 YMOJYaHUIO, TO 3BHAYUTCILbHYIO YaCTh 3TUX JAaHHBIX MOXKCT
BUAECTh OyKBaIbHO KTO  yromHo. [loaTromy — o0s3aTelbHO  clelyeT MpOBEpsITh  HACTPOUKHU
KOH(HICHINAIBHOCTH, BEJb PEIIEHHE O TOM, YTO MOTYT BHUAETh APYrHe MOCETUTEIN CAHTOB, pEIIaeT caM
noJb3oBatesib. Ciy4yaifHO BBIJIATH JIMIIHIOW HH(OPMAIMI0 MOXKHO HE TOJBKO Uepe3 COIHAalbHBIC CETH.
Hanpumep, He CTOUT XpaHUTh KOH(HUACHIIMAIBLHBIC JaHHbIC B OHJANHH-CIY»X)0ax, MpeIHa3HAYCHHBIX IS
obmena undopmanueir. Hanpumep, Google okymeHTsl — He sydiiee MecTo sl daiina ¢ mapoisiMu, a
CKaHbl TacrmopTa He HaJA0 BBIKIAJBBaTHP Ha Dropbox (pa3Be 4TO MpeABapUTENBHO YIAKOBAB WX B
3amu¢poBaHHBId  apxuB). He criemyer Takke HCIOJNB30BaTh JUISI XPAaHCHHs JIMYHBIX JaHHBIX
($aitnooOMEeHHUKH U CEPBUCHI AJIS1 COBMECTHOH pabOTHI.

B name BpeMms 3amuTa JUYHBIX JaHHBIX OYEHb aKTyalbHA, XOTS cOOpoM M 00pabOTKOM MepcoHAIbHBIX
CBEJICHWI oM 3aHuMaroTcsi naBHo. Celdac mepeBOJ pasziuyHbIX 0a3 JaHHBIX B OJJIEKTPOHHBIN BHJ
yIOpoLIaeT HE TOJIBKO 3aKOHHbIE MAaHMITYJSIIMU C TEPCOHAIBHBIMH AaHHBIMH, HO M HE3aKOHHBIE, CTajo
MPOILE MOTYYUTh HECAHKLIMOHUPOBAHHBIA JOCTYHI K OOJBIIOMY YMCITY AaHHBIX. CyIIECTBYyeT MHOTO PUCKOB
TOr'0, 4YTO NE€PCOHAJIBHBIC JAHHBIC TIOTIAAYT K TEM, Y KOI'O UX HE JOJDKHO 6I)ITI).

CoOpaB o monp30BaTeNsX MJaHHBIE W3 Pa3IMYHBIX MCTOYHHKOB, MOXHO CJHIeJIaTh MPEAINOJIOKEHUE 00
WHTEpecax, IUIaTeKECIIOCOOHOCTH, MECTONOJIOKEHUH, JHYHOCTH. llpoaHann3upoBaB NaHHbBIE, KpYIHbIE
HUHTCPHCT-UTPOKU CTApPaArOTCA IIOKa3bIBaTh TOJBKO Ty PEKIaMy, KOTOpas MOXET OBITH HUHTCPECHA
KOHKpETHOMY ToJib3oBatento. CoOpaHHasi KoHGUIEeHIMANbHAs HHDOpMaIs MOKET OBbITh MCIIONL30BaHA U
JUIsl [IaHTaXka, 3TO Haubosee BEPOSTHO, €C MHPOPMALUS U3 DIIEKTPOHHBIX MEIUIUHCKUAX KapT Honanét
3JI0yMBIIUIEHHUKAaM, KOTOPBIE 3aXOTAT Ha 3TOM 3apadoTaThb.
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Kak »xe MUHMMU3UpOBaTh A3TH PUCKU? YHHUBEPCAJIBHOIO CPEICTBA HET, HO MOXKHO OIPEAEIUTh
HEKOTOpbIe pekoMeHaaiuu [2]. [Tpexae yeM MoaeIuThCs ¢ KeM-TH00 IepCoHaIbHON HHpOopMatuei, Oyab TO
JOMAIIHUH agpec, HoMep MOOMIIBHOTO TeneoHa, HOMEP YAOCTOBEPEHUS TMYHOCTH U T.11., HAJJ0 IOAyMaTh, a
3a4eM 3T0 Haao. CTOHT JIu T0OOPOBOJBHO COOOIIATh 3Ty HHPOPMALHUIO O cede.

Heob6xomumo yTO4HATH, [ 9ero MMEHHO HY)KHbl HEPCOHAJIbHBIC [JaHHbBIE, KaKOBbI YCIOBUS HX
o0pabotku. CremyeT obpamaTs BHUIMaHHE Ha 3aIpOChl MPUIIOKEHUH U calToB. JOBOIBHO 4acTO B pa3HBIX
NPWIOKEHUSIX M HAa Pa3MYHBIX CalTax MOSIBIISIOTCS BCIUIBIBAIOLINE OKHA C 3allpOCOM Ha paspelicHue
JOCTyHa K TOMY WJIM WHOMY YCTPOWCTBY (Hampumep, MUKpPO()OHYy WM KaMmepe) WIM K TeM WM HHBIM
JaHHBIM (HampuMmep, K reosokaunu). Yame Bcero, He 4Mrasi, MOJIb30BATENb JAeT Takoe paspeuieHue. He
CIIEAYET ATO JIeNIaTh MAIIMHAIIBHO.

He nano cooOmate cBOIO OCHOBHYIO SJIEKTPOHHYIO TMOUYTY W HOMep TenedoHa BceM moapsin.laxe ecnu
MPUXOANUTCS] OCTABIATh KOHTAKTHBIE JAaHHBIC MHTEPHET-CEPBUCAM W OHJIAWH-MaraswHaM, y)X IO KpaiHeil
Mepe He CTOMT JaBaTh MX CIIy4alHBIM JIOJSM B COLHMAJbHBIX ceTsxX. Eme mydine co3maTh OTAENbHBIN
«MYCOPHBII» TIOYTOBBIN SIIIUK, KOTOPBIA HE Xajdko Oyner yaanute. B wuaeane xopomo OBl UMETH H
OTAENbHBIN HOMEp TenedoHa I TaKUX CiIydaeB. BONBIIMHCTBO COBPEMEHHBIX MECCEHIKEPOB UCIOIb3YET
mmdposanne. Ho Bo MHOTHX 13 HUX COOOIIEHHS MM(PYIOTCS TOJIBKO BO BpeMsl Ilepefjadyl Ha CepBep — a TaM
yKe XpaHsrtcs HezammppoBaHHBIMUA. YTo OyneT, eciau KTO-HHOYAb B3jomaeT Takoil cepep? I[lycts naxke
3TOT PUCK HE CJMIIKOM BEJIMK, JIy4llle €ro MHOJHOCThI0 H30exaTh. s 3TOro Hago MOJB30BATHCS
MecceHKepaMu co ckBO3HBIM (end-t0-end) mmdpoanmem, Hampumep WhatsApp. Cnemyer obparuts
BHUMaHHE, YTO HEKOTOpBIE MecceHIXephl, Hampumep, Telegram, Facebook He MCHONB3yIOT CKBO3HOE
mmdpoBaHre MO0 yMOM4YaHdio. YTOOBI BKIIOYUTH €ro, HEOOXOAWMO BPYYHYIO HadyaTh CEKPETHBIHA
gar.HeoOxoauMo ucmonp30BaTh HaAexHble Mapoiu.CpeagHeCTaTUCTUYECKHH I10JIb30BATENb, CO3/aBast
Mapoyib y4eTHOW 3amucd, OOBIYHO BHIOMpaeT YTO-TO 3allOMHHAIONIeecs eMy. Takoi Mapoiib JIeTKO
3aroMHUTh. C APYroll CTOPOHBI, €r0 | JIETKO «yrajaTh»: MoJ00paTh MepedopoM BPYUYHYIO WM HCIIONB3YSI
COOTBETCTBYIOIINIA WHCTPYMEHTapuid. PexoMeHIyeTcss HCIONb30BaTh JIUHHBIE MApOId — XOTs Obl 12
CHMBOJIOB, a Jiyulle emie Oosbiune. Yamie BCero Takue mapoiyiy JIOAM HE NPUAYMBIBAIOT CaMH, 32 HUX 3TO
JeTIat0T TeHepaTopsl naposeil. Takas GyHKIUS eCTh y MEHEPKEPOB MapoJiell — CcrielMaibHbIX MPHI0KCHUH
Ui paboTBl ¢ MapojsIMH M IpoYed UYyBCTBUTEIbHOW WHOpmManuei. KoHeuHo, 3alMOMHHTH IMHHBIE
YHHKAaJIbHbIE TAPOJIM IJIs1 BCEX MHOTOUYHCIEHHBIX CEPBHUCOB U MPUIOKEHUH, TPAKTUIECKU HEBO3MOXKHO. TyT
Ha TIOMOUIb MPHUXOJUT MEHEPKEp Mapoyied — JOCTaTOYHO 3alOMHHUTh TOJBKO OJHY KOMOWHALWIO st
JIOCTyIa K HEMY, BCE OCTaJIbHBIE OH COXPAHMT.

Bpems oT BpemeHHm mnapoiaM cienyeT MeHsATb. Hajo ydWmTeIBaTB TO, 4YTO HE CIEAyeT BBOIUTH
KOHQHUICHINAIBbHYI0O HMH(OpMALUWIO, K KOTOPOH OTHOCATCSI PEKBH3UTHI OAHKOBCKMX KapT, KOJBI
MOJTBEP)KICHHST OIUIATBl HAa YYKUX YCTPOWCTBax. Majo 1M 4YTO YCTaHOBIEHO H3 «IIITUOHCKOTO»
MIPOrpaMMHOI0 0OecrieyeHns] Ha MOCTOPOHHHUX KOMITBIOTEpax W MOOWIJIBHBIX ycTpoicTBax. Mmeercs puck,
YTO Ha Yy>KMX KOMIIBIOTEpAaX MOTYT OBITh YCTaHOBJICHBI MPOrpaMMbl, 3alIOMHHAIOLINE TO, YTO BBOIST
MOJIb30BATEINN C KIJIABHATYPHI, MOXKET OBITh YCTAHOBIICHO U JPYroe MIIMHOHCKOE MPOrpaMMHOE oOecrieueHHe.
Ecnmu yx mpuImiocs BBOAWTH Mapoiib Ha YY)KOM YCTPOMCTBE, HAJ0 M3MEHUTh €ro Ha CBOEM KaK MOXKHO
cKopee.

JIoBONTBHO pacipocTpaHeHHBIH crtoco0 y3HATh MapoIH MOJIb30BaTeseld — 0OMaHHBIM MYyTEM 3aCTaBUTh HX
BBECTH CBOM JaHHbIC Ha (haJbIIMBOM CalTe, KOTOPbIH BHEIIHE MOXET HAIlOMWHATh HacTtosmmil. Hamo
oOpamaTs 0co00e BHIMaHHUE Ha ajipec (JOMEHHOEe UMs) caiiTa.

danbIMBKy, OOBIYHO, MPUCHUIAIOT B MHCHME IO 3JIEKTPOHHOH MouTe WM COOOIIEHHWH B KaKOM-TTHOO
MECCeH/Kepe, MHOTIa Jlake He 0co00 mudpysch. DanblirBKka MOXKET OKa3aThCsl OJIM3KON K OpUTHHATY.
[IpuBeném mpumep. 29 nronn2019 roga B Ciny:x0y pearnpoBaHusi Ha KomnbloTepHble nHIKHACHTH KZ-CERT
MOCTYIWJIO COOOIIeHWE O TOAO3PUTENIEHOM HMHTEpHET-pecypce, KOTOPBIH AyOnupyeT OQHUUaIbHBINA
uHTepHeT-pecypc Kaspi.kz, mackupysice mon momeHHbIM uMmeHeM kaspi-bannk.com [3]. Cnenmanucts
MPOBENN JICTATbHBIA aHaIM3 pecypca, MO pe3yibTaTaM KOTOporo 3adMKCHUpOBAIM HAMYME (PUIIHMHTOBBIX
¢dopMm «OTIHUUTENBHON YepTOi TaHHON (PUITMHIOBOW CCBUIKHU SIBISIIOCH TO, YTO IIPH NEPeXo/ie Ha CTPAHUILY
MEPBBIM BCIUTBIBAIOIIMM OKHOM SIBIISUTACH PETUCTpAIWs/aBTOpU3alus. XOTeloch Obl OTMETHUTh, YTO TPHU
nepexoje Ha oduuuanbHeIl pecypc Kaspi.kz mepBbIM BCIUTBIBaIONIMM OKHOM OTKPBIBA€TCS TJIaBHAs
CTpaHHMLIA, I'7le OTOOpaKaeTCs UHTEPHET-Marasun», — orMetiin B KZ-CERT.

Mo 3agymMKe MOIIEHHUKOB, JIEpKaTessiM KapT He0OX0IMMO ObLITIO BBECTH JIOBEPEHHBIN HOMEp TenedoHa u
napolib, TIOCJIE Yero I0JIb30BaTENNb, HE 3aMedas TOro, Hampamisics Ha crpanuny loading.php u npu
MOJYYeHUH SMS-KOJa, JOJDKEH ObLI BBECTH €ro, MPENOCTaBIsAsd TaKUM OOpa3oM JOCTYI K CBOMM CYETaM.
Wntepuer-pecypc  knaccupuuupoan  CayxOoit  KZ-CERT  kak  «MOLICHHUYECKHMH  MHTEPHET-
pecypc/@ummnr B cetn MutepHer». Panee KZ-CERT BoisiBuia ¢GUImMHroBbie (GOpMBI HHTEPHET-pECypca
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Homebank.kz, ¢ anamoruumoii cxemoit MommeHHHYecKuX aeiicTBuii. CieayeT BBOOWTH ITAPOJIM TOJIBKO HA
caiiTax, MCHOJB3YIOIIKX IIH(poBaHKe. B ampecHoil cTpoke Opaysepa aapec caiiTa JO/DKEH HAYHMHATHCS C
https://. Aas Toro, 4ToObl 3alIUTUTH ce0sl OT CYLIECTBYIOIINX U ellé He MPUIyMaHHBIX CXeM, Hago OBITh
OmutenbHBIM. HuKOrma W HHKOMY HeE CleyeT cooOlarTh pEeKBU3UTHI OAaHKOBCKHX KapT, KOIBI
MTOATBEPKACHISI, TApOIH, KOHPUACHINAIbHYI0 HHpopMannio. Heo0XoammMo ncnoinp30BaTh IByX(HhakTOPHYIO
AyTEHTHU(PHUKAIUIO TaM, TJIe 5TO BOZMOXKHO.

MoOunpHBIE MPUIOKEHUS] YacTO TPOCAT JaTh JOCTYNl K KOHTakTaM WM ¢aiinam Ha ycTpoiicTse,
pa3pemunTh UM HCIIONIb30BaTh KaMepy, MUKPO(OH, TEOIIOKAIUIO M TaK najee. HEeKOTOphIM MpHUIIOKEHUIM 3TO
NEHCTBUTENHHO HYXKHO JJISI TOTO, YTOOBI HOpManbHO padorarh. Ho nmaneko He BceM: MHOTHE HCIONB3YIOT
MOJYYEeHHYI0 HMH(POpPMALUIO Uil MapKeTHHroBO#M cnexku. CilenyeT ydecTb, YTO IpaBa MPHIOKECHUH
JOBOJILHO JIETKO KOHTPOJMPOBaTh. TO K€ OTHOCHUTCS M K DPaclIMpeHUs M IUIs Opay3epoB, KOTOpEHIE, K
COXKAJIGHWIO, TaKKe W3BECTHBHl INMMMOHCKHUMH HAKIOHHOCTSIMH, II0O3TOMY HE CTOUT YCTaHaBIWBATh
OpaysepHble paciuupeHus 6e3 KpaiiHeil HeoOXOJUMOCTH, IPU 3TOM HaJ0 CICIUTh, YTO K€ UM pa3periaeTcs
JeNIaTh.

KommbroTep u TeneoH peKOMEHIyeTcs 3allUTUTh MapoNsIMHA WM KoxaMu foctyma. [lpu stom mapomns
TUT pa30JIOKMPOBKH KOMITHIOTEpPA HE 00S3aTeNbHO JOJDKEH OBITh OYEHB CIOXKHBIM, TaK KakK dallle BCEro
3alMIIAIOTCA HE OT B3JIOMA, a OT MPa3gHOro JoO0OMBITCTBA. CMapT(OHBI 4acTO TEPSIOTCS, MHOTAA HX
BOPYIOT — MO3TOMY JIy4Ille IOTIOJTHHUTEIBHO IMOACTPAXOBaThCsA M HMcmonb3oBath [IMH-kox w3 mectu mudp
(nnm make IUTMHHEE), a He U3 YeTHIPeX, KaK ATO MpeJiaraeT ornepanrnoHHas cucteMa 1mo ymomdaanto. Ckanep
oTIeyaTKa Majblla M paclo3HaBaHWE JHIA — 3TO ToXe Hemioxo. Ho crmenyer ydecTb, 4To U Yy
6I/IOMeTpI/IquKI/IX TEXHOJIOTUH €CTh CBOU OrpaHUYCHUA.

Ecnmu monp3oBarens 3ammtin TenedoH AITUHHBIM HaaeHbM [TMH-komoM, HO oCTaBMII BCILTBIBAIOIINE
yBEJIOMJICHHUS Ha KpaHe OJIOKMPOBKH. B 3TOM cityuae 110001 CMOXKET OACMOTPETH, O YeM ObLiIa TIepernucKa.
UroObl TuuHasi UHPOpPMAIHMS HE MOSBISUIACH HA DKpaHe OJOKUPOBKH, HEOOXOIMMO MPABHIILHO HACTPOUTH
yBegomiieHus1. Ciaeayer coOIroIaTh OCTOPOKHOCTE B 00Ie0cTynHbIX ceTstx Wi-Fi. I[Tyommansie cetn Wi-Fi
00b9HO He MH(PYIOT TpaduK. A 3TO 3HAYMT, YTO KTO YTOJHO MOXKET IMOACMOTPETh, YTO OTIPABISIECT U
MOJTy4aeT I0JIb30BaTeNb, MOAKIIOUMBIINCH K TOH ke Touke noctyma. CrenyeT He mepenaBaTh depes
06HICCTBGHHI>IC CETU KOH(I)I/IZ[CHHI/IZUILHLIC CBCACHUA: JIOTUHBI, IIapOJik, JAaHHBIC KPCAUTHBIX KapT U TOMY
mono6Hoe. Jlydmie Bcero ucmonp3oBath VPN, 4To0BI 3ammdpoBats Mepenavdy JaHHBIX W 3aIIATUTh UX OT
MTOCTOPOHHHUX TJa3.

Taxum 06p330M, JJId 3alMThbl JIMYHBIX JAaHHBIX MOXHO HMCIIOJIB30BAaTh PAa3/IMYHBIC HWHCTPYMCHTHI.
Crnenmyer OTMETUTh, YTO TOJHKO KOMIUIEKCHAS 3alllTa TIO3BOJIUT COXPAHUTH MEPCOHANBHEIE JaHHBIE B CETH
WNutepner.
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AJITOPUTM CBOPA TEKCTOBBIX JJAHHBIX HA KA3BAXCKOM A3bIKE

Annomayus

PaboTa mocBsmmeHa CoO3IaHUIO CHCTEMBI aBTOMAaTHYECKOT0 cOopa W 0OpabOTKH OTKPHITHIX NAaHHBIX Ha Ka3aXCKOM
SI3BIKE C PECYpPCOB CETH MHTEPHET, U HECeT B ceOe MPaKTUIECKyI0 3HAYMMOCTh B 3a/adax cOopa u aHaimm3a TekcTta. Bo
BBEJICHUUA OOOCHOBBIBACTCS AKTYyallbHOCTh BBIOPAHHOW TEMBI, 0030p CYIICCTBYIOIIUX IMOIXOA0B, (HOPMYITHUPYIOTCS
3aaun MccieoBaHus. PaccmarpuBaercs Takas 3ajava, Kak cOOp M HEepBUYHAsS OOpaOOTKa TEKCTOBBIX JAHHBIX C
nocienyromuM aHanu3oM. COOp MaHHBIX SIBIIICTCS MEPBOOYCPETHON 3a7aucii, TaK KaK OTKPBITHIC JaHHBIC C PECYPCOB
CeTH MHTEPHET HE CTPYKTYPUPOBAHBI U HYXJAIOTCI B 00pabOTKe. ABTOPBI MPEIOCTABNISIOT CHCTEMY 00paboTKu BeO
CTpaHI/IH Ka3aXCKOA3BIYHBIX HOpTaJ'IOB, a TaKXe HpI/IBOZ[ﬂT HpaKTI/I‘ICCKOG l'[pI/IMeHeHI/Ie JAHHOI'0O rnmoaxoaa Ha peaJ'ILHI)IX
JAHHBIX OTKPBITHIX PECYPCOB C TIOMOIIBIO CO3aHHON CHUCTEMBL. [IpecTaBieH MOIX0 MHISKCUPOBAHUS JTOKYMEHTOB C
MTOMOIIBI0 TIpH3HAKOB. CHCTEMa MOMOXKET CTPYKTYPHUPOBATh OTKPHITHIC JAHHBIE C PECYPCOB CETH MHTEPHET, a TaKKe
MIPOBECTH aHAJN3 COOPAHHBIX JaHHBIX. [IpencTaBleHBI MPaKTHUECKUE PE3YIbTATHL

KiroueBble cioBa: anroputm, cOOp JaHHBIX, TEKCTOBBIN aHATIH3, Ka3aXCKHUH S3bIK.
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KA3SAK TUITHAEI'TI MOTIH JEPEKTEPII ’KUHAY AJITOPUTMI

By FBUIBIMHU JKYMBIC 3aMaHayd TEXHOJOTHSUIApAbI IaiJalaHblll, HHTEPHET-PecypcTapaaH Ka3ak TUTHJIEr! amibiK
JIepeKTep/Ii aBTOMATThI TYpJIe JKHHAY JKOHE OHJIEY KYHeciH KypyFa apHanraH. OCbl )KYMBICTAa KOPCETIITEH HOTIIKENIep
MOTIHIIK JepeKTepli KWHAY JKOHE Tajjay TalChIpMalaphlHIa TNPAKTHKAIBIK MaHBRB Oap. Kipice Oemiminme
TaHJAJFaH TaKBIPBIITBIH ©3CKTINIMH, KOJIAHBICTAFbl TOcUIAEpre MIONY JKacaiimpl, 3epTIey MaKcaTTapbhlH
TYKBIpBEIMAAWBL. Bi3 MoTiHIIK AepeKkTepai KeHiHTI Tanaay apKbUTEI KHHAY XKoHE 0acTalKbl OHICY CHIKTHI IPOOIIEeMaHbI
KapacThlpaMbi3. JlepekTepi )KuHay adropuT™i 0achIMABIK OOJBIN TaOBLIAIbI, OUTKEHI HHTEPHET-PECYPCTAPIbIH AIIbIK
JepeKTepi KypbUIbIMIaIMaFraH TypAe OOJBIN KeJedi )aHe oapbl OHAeY KaxeT. ABTOpiap Ka3ak TULAIK HOpTangapIbH
BeO-MapakTapblH OHICYIIH JKYHECiH YChIHAaIbl, COHBIMEH KaTap KYpbUIFaH XYHEHi KOJIIaHa OTBIPHIIN, KY)KaTTapIbl
MHJIEKCTEY TCLIeP] apKbUIbl IepeKTepAepl CyphInTaiapl. XKacanran TOCULAIH NPaKTUKAIBIK KOJIAHBUTYbI KEJITIpreH.

Tyiiin ce3aep: anroput™, 1epeKTi )KUHAY, MOTIH/I TaJAay, Ka3ak TiJi.

Abstract
ALGORITHM COLLECTION OF TEXT DATA IN THE KAZAKH LANGUAGE
Rakhimova D.R.}, Satybaldiev A.R.!
1Al-Farabi Kazakh National University, Almaty, Kazakhstan

This work is devoted to the creation of a system for the automatic collection and processing of open data in Kazakh
from Internet resources, and bears practical significance in the tasks of collecting and analyzing text. The introduction
substantiates the relevance of the chosen topic, a review of existing approaches, formulates the objectives of the study.
We consider such a problem as the collection and primary processing of text data with subsequent analysis. Data
collection is a priority, since open data from Internet resources is not structured and needs to be processed. The authors
provide a system for processing web pages of Kazakh-language portals, and also gives practical application of this
approach to real data of open resources using the created system. The approach of indexing documents using features is
presented. The system will help structure open data from Internet resources, as well as analyze collected data. Practical
results are presented.

Keywords: algorithm, data collection, text analysis, Kazakh language.

BBeaenue

BaxHOCTh, 3HAYMMOCTP M HEOOXOIWMOCTh aHaNM3a W OOpabdOTKHM TEKCTOBBIX W JIPYTHX
CIa0OCTPYKTYPUPOBAaHHBIX WH(OPMAIIMOHHBIX JAaHHBIX ITOCTOSHHO BO3pacTalT. B CBs3W ¢ HIMPOKUM
pacipoCcTpaHEHHEM CHCTEM 3JICKTPOHHOIO JIOKYMEHTOOOOpOTa, COLMAIbHBIX CETeH, OJIOrOB, CETEBBIX
WH(OPMAITMOHHBIX TOPTAIOB, IEPCOHANBHBIX CAaWTOB 3TO CTAaHOBUTCS OCOOEHHO BaXHBIM M Kak
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TeXHMYECKas 3a7aya, U Kak 3HA4MMas 4acTh B3aUMOJICHCTBHS JIIOJEH B COBPEMEHHOM HH(GOPMAIMOHHOM
MHpE.

OpHoli W3 OCHOBHBIX (DopM mpeacTaBiacHUS HHPOPMANUU SBISETCS TEKCTOBas (opma, Hapsay cC
rpaduyecKol, 3BYKOBOW, a Takxke Buueo wuH(popMmanueit. Eciv mnepBoHaYalbHO TMEPBOCTEIICHHBIMHU
mpo0JIeMaMHy CUUTAIUCh 3a1a4M, CBA3aHHBIC C oOecreueHreM cOopa, XpaHEHHs, TOMCKA U IPEAOCTaBICHUS
JAHHBIX, TO B TIOCJICJAHEE BpEeMs, MPH YIPOIICHHH JOCTYMa K Pa3sHOOOpPa3HBIM KOJUICKIMSM TEKCTOBBIX
JIOKYMEHTOB, TOSBJISIOTCS HOBBIC 3a/laydl aHaM3a M 0OpaOOTKU TEKCTOBBIX JAaHHBIX. K TpaguIuoHHBIM
npobaeMaM q00aBIISIOTCS HOBBIC, CBSI3aHHBIC, HAIpUMEpP, C OOJIBIMMMH O0OBEMaMH TEKCTOBBIX NAaHHBIX B
Pa3IUYHBIX COIMATBHBIX CETAX U APYIMX MHOOPMAIMOHHBIX, MOMCKOBBIX U AHATHTUYCCKUX MPUITOKEHHSIX
Wnrepnera [1].

O030p cymecTByemx NOAX010B

Jnst vccaeqoBaHusl U PELICHUS] Pa3iIMYHBIX MHTEUICKTYaJIbHBIX 3a]ad CBS3aHHBIX B BBIYMCIHMTEILHON
JMHTBUCTUKE OCHOBHOM 3afaueil siBisieTcst cOOp M aHAJIN3 3JEKTPOHHBIX TEKCTOBBIX JAHHBIX HA Pa3IMYHBIX
s3bIKax. Jist 6pIcTporo cOopa JaHHBIX CYIIECTBYIOT ITOIXO/, OCHOBAHHBIM Ha MPUHIUIIE IOUCKOBBIX IAYKOB.
B pesynprare Hamero mcciemoBaHus ObITH O0TOOpaHBl 3 Hambolee aKTyalbHBIX HAa CETONHSIIHHNA J1€Hb
peaM3anuy NOUCKOBBIX MayKoB: Scrapy, Heritrix u Apache Nutch. Beut mpoBeieH cpaBHHUTENBHBIN aHATU3 U
pa3paboTaH COOCTBEHHBIN MOUCKOBBIN MayK.

Scrapy — ato ¢peliMBopk st s3blka Python, KOTOpBIH XOpOIIO MOAXOMWT AN 3amad OBICTPOTO
OJTHOPA30BOTO TOMCKA. Scrapy JIeTKO HacTpauBaeTcs W OBICTpO paboTaeT ¢ MalleHbKUM KOJMYECTBOM
HUCTOYHUKOB JaHHbIX. DpeliMBOpK HE HWMeeT BCTPOSCHHOH (YHKIMOHATBHOCTH MJisi paboTHl B
pacmpenesieHHOM peXHuMe. Scrapy He MOJAEPKUBACT KIIOYEBbIE TPeOOBaHMS, NPEABSIBIAEMBIE K
paspabaTsiBaeMoiil cucTemMe: BO3MOXKHOCTH paboTaTh B pacIpeesIiéHHON cpejie U MaciTabupyeMocTd [2].

Heritrix — 3To MoJHOLICHHBIN TOMCKOBBIH POOOT, HANMMCAHHBIN Ha s3bIKe Java. OH MoAAepKUBACT PadoTy
B pacHpeieieHHON cpene, HO He MO3BOJIET MMOKO MaclTabupoBaTh cucteMy. JloOaBieHre HOBOro ysna
TpeOyeT OCTaHOBKMA W KOH(HTypamwmu Bced cucTeMbl. Tarkke cucTema, MOCTpoeHHas Ha ocHoBe Heritrix,
HEHAJe)KHAs U HE MMEET MEXaHW3MOB OTKa30yCTOHUMBOCTH, cOOW OFHOTO M3 Y3II0B BO BpeMsi pabOoThI
MIPUBOJIUT K MOTepe NaHHBIX [3].

Apache Nutch — 3To TOHCKOBBII AYK ¢ OTKPBITHIM UCXOAHBIM KOJIOM, HalTMCAaHHBINA Ha Java. OCHOBHBIM
npenmyiiecTBoM cuctembl Apache Nutch sBnsiercs ee mHTerpanus ¢ skocuctemoii Apache Hadoop u ee
pacnpeneneHHoii ¢aitnosoit cucremoit HDFS. bmaromapst stomy Nutch momydaeT Bce mNpenmylecTBa
Hadoop: o0TKa30ycCTOMYMBOCTb, HAAECKHOCTb M pacmpeneneHHocTb. Takke Apache Nutch nerko
HMHTETPUPYETCS C CUCTEMaMU MHIACKCAllUH JaHHbIX, TAKUMH Kak Apache Solr u Apache Lucene [4].

AJIroput™ c00pa TEKCTOBBIX JAHHBIX

[Ipu co3manum anropuTMa aBTOMATHYECKOTO IOMOJIHEHHS TEKCTOB OBUTH BBIIEICHBI OCHOBHBIE MOJYJIH
(pyHKIIOHATIBHEBIE OJIOKH):

1) Iloocomosxa (Initialization): oTBe4aeT 3a ayTeHTU(HKAIUIO, MOJydeHHe cookies, pacrno3HaBaHUIO
captcha, kamupoBanuio 3anuced DNS u T.1.;

2) 3aepysxa (Download): BBITIOMHSIET 3arPy3Ky OMPEAEIEHHON CTPAHMUIIE;

3) Ilposepra (Check): mpoBepka KOPPEKTHOCTH 3arpy3Kd, HalpuMep, Ha pa3Mep CTpaHuIlbl, timeout,
ommOKy 404 u T.11.;

4) 3anpoc (Requests) ecnu 'y 6a30BOM CTpaHMIIBI TOJBKO OJIHA CTPAHMIIA C HY)KHBIMHU JaHHBIMH, TO HIEM
B 0ok Requests. A ecii y 6a30BO# CTpaHUIIBI €CTh MOJICTPaHUIIBI, TO TonagaeM B 0ok Under the pages.
Tam cobupaem Bce HYKHBIE CCHITKH, U TOJILKO ITOTOM TomaaaeM B 0510k Requests.

5) Paz6op (Parse): pa3bop CTpaHMITBI COTIIACHO MTPABHIIAM;

6) Mszeneuenue (Extraction): TONy4eHHWE TaHHBIX W3 Pa300paHHOM CTpaHMIBI, BO3MOJKHO, C
WCTIONb30BaHUEM JIOTIOJIHUTENBHBIX CIIPABOYHUKOB U JAaHHBIX;

7) O6nosnenue (Update): obHOBIICHNE TaHHBIX B BJI;

8) Koumponwv (Monitoring): 0bpaboTKa JaHHBIX APYTHX MOIYJEH, BeAEHUE )KYPHAIIOB, TIPEI0CTABIEHUE
WHPOPMALIMH O TEKYIEM CTaTyce.

Xodercss MOAYEPKHYTh BAKHOCTH IMEPBOTO U TpeTbero OnokoB. B Omoke momroroBku (Initialization)
BBITIOJTHSIFOTCSI BCE OTIEPAIIUK, KOTOPbIe HE0OXOIUMBI JIJIsl Hayalia paboThl ¢ KOHKPETHBIM CEPBEPOM, a TaKKe
00paboTKa «HECTaHAAPTHBIX» CTpaHUL. Bo3MOXXHO, YTO mepex TONyuYeHHEM CTPaHUI C JAaHHBIMH
HEOOXOIUMO BBIMOJMHUTE port knocking, 3arpy3uTbh omnpeaeiCHHYI0 CTpaHMLy (WIM KapTHHKY) UL
MoJIydeHus cookie, ToKa3aTh, YTO CTPAHHIIBI MTOCEaeT YenoBek (captcha, KOHTPOJIBHBIN BOIIPOC). 37€Ch Ke
OTIPEIEIISIOTCSI U CO3JIAI0TCS MMOTOKU M OYepellb Ui KOHKPETHOTro cepBepa. DakTHUecKH, JaHHBIA MOJYIb
MOJKET NMPUHUMATh PELICHUS! O MPHOCTAHOBKE 3arpy3KH, a Takke e€ BO30OHOBIEHMS IIOCIE YCTPaHEHUs
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NPUYUHBI OMIMOKH. B pamkax cuctembl JaHHBIN OJIOK IOMDKEH OBITh OJIUH IS KQKIOTO CalfTa, MMOCKOJBKY,
HarpuMmep, MOBTOPHAs ayTeHTH(UKAINA MOXKET IIPUBECTH K COPOCY CECCHU.

Monaynbp TpOBEepKHM HEOOXOAMM JUIS ONEPaTHBHOW OIEHKH KOPPEKTHOCTH 3arpy3Kd KOHKPETHOH
CTpaHHMIBL. XOTA 10 BpeMEHH OH paboTaeT HeMmOCPeICTBEHHO cpasy mnocie Omoka 3arpys3ku (Download), Ho
9acTO MMEET MHANBHIYAIBHYIO PEaTH3aIfIo I KKIO0To caiita. KoppekTHast CTpaHMIIa HE O3HAYaeT, YTo
TaM HAaXOAWTCS MMEHHO TO, YTO HYXXHO, IOCKOJIBKY CAalT MOXKET coo0marh 00 omumOKe aBTOPH3AIHH,
HEOOXOIUMOCTH TPOUTH ayTEeHTU(HUKAINIO, TIOBTOPHUTH IMOMBITKY Yepe3 HEKOTOPOE BpeMsi, HEBO3MOKHOCTH
HAWTH TOIXOMSIIYI0 CTPAaHMIy M T.I. B KadecTBe KpHUTEpPHEB pACIIO3HABAHUS MOYKHO HCIIOJIB30BATh
COKpam€HHbIil Moaynb pasbopa (Parse), HO JOMONHUTENFHO HEOOXOIMMO 00pabaThiBaTh COOOIIEHHS 00
omuOkax. Takxke Ipyr oT Apyra oTaessieTcs: 60k pa3oopa u 070K SKcTpakuuy. [IpuunHa 3TOro B TOM, 4TO
LeNblo pa3dopa SBISAETCS aHANM3 CTPAHUIBI U BbIAETICHUWE (ParMEHTOB C JaHHBIMH, & SKCTPAKLUS yXKe
MPUBS3BIBACT JAaHHBIE K KOHKPETHBIM oOBekTaMm. Pa3bop pabGortaer Ha ypoae HTML wu orpanuden
KOHKPETHOH cTpaHuIel, a ONOK 3KCTpakuuu paboTaeT yKe ¢ JaHHBIMH M MOXET BOCIOJB30BATHCS
nHpOpMaLel paHee 3arpyKEHHBIX CTpaHHI. Y OJ0ka OOHOBJICHHS 3a7aya OCIOXKHSAETCS TEM, YTO JaHHbBIE
HaJI0 00BEUHATD, TPUIEM OHU MOTYT COJACP)KATh PA3IMIHOE YHCIIO TTOJIeH M OBITh KOPPEKTHBIMH JIMIIE Ha
ompeenEéHHbIe MOMEHTHI BpeMeHH. Llenpro MOy st KOHTPOJIS SBJISETCS He TOIBKO IoNTydeHne nHdpopManum
0 TEKyIIeM CTaTyce W TPOILECcCEe BBIIOJIHEHUs OMNepaluid, HO W BBHISABICHHE COOEB U BO3MOXHOCTD
nepesarrycka ¢ JII00oro JTarna.

Jlnst cOopa JaHHBIX B OCHOBHOM OBLIM aKIIEHTHPOBAHBI HECKOJIBKO WH(POPMAMOHHBIX MMOPTAJIOB, TAKHE
kak akorda.kz, nur.kz, wiki.py u ap. [{ns pa3paboTku anropuTMa aBTOMAaTHYECKOTO TOMOJHEHUS KOpIyca
WCTIONB30BaNH 136K Python ¢ pacmmpenmemM crienuanbHbIX ONOIHOTEK:

1) Requests - sto 6ubaroreka Python HTTP, Beinymennas mos gumensueir Apache2. Llens npoekra -
caenathb 3anpockl HTTP npomie u ynooHee ais denoseka. Tekyinas Bepecust 2.22.0.

2) Beautiful Soup 4 - sto maker Python mis ananuza nokymenroB HTML u XML. OH co3naeT aepeBo
CHHTAKCHYECKOTO aHaIM3a JUIl IPOAHAIN3UPOBAHHBIX CTPAaHMIl, KOTOPOE MOYKHO WCIIOJIB30BATh IS
m3Bnedenns nanaeix u3 HTML, uro monesno s mpocmoTtpa BeO-cTpanutl. OH goctymeH i Python 2.7 u
Python 3 (auist aTOTO peanuzanuy JaHHBIX 3324 UCIIOIB30BaHO 4 BepCHs).

3) Ixml — 3T0 GuOMMOTEKa, KOTOpasi mo3BoisieT Jerko obpadarsiBatk XML u HTML oaiisel, a Tarke
MOXET HCHOJNB30BaThCA IS mMapcuHra BeO-cTpanmi. CymiecTBYeT MHOKECTBO TOTOBBIX HapcepoB
XML/HTML, HO i MOJMy4eHUs JTy4IIMX Pe3ylbTaTOB WM TPU ONpPEACTCHHBIX 3a/adax pa3paboTuuKu
BBIHYXKJICHBI THCAaTh CBOM COOCTBEHHBIE Mapcepbl. OTO Kak pa3 Ta CHUTyalus, KOTrJia BO3HUKAaeT
HeoOxoauMocTh B Ixml 6nbnmoreke. KimroueBble mpenMyIecTBa 3Toi OMOIMOTEKN 3aKITFOYAIOTCS B TOM, YTO
OHa TPOCTa B WCIIOJIb30BaHUH, YPE3BBIUANHO OBICTpa MPU aHAIN3e OOJBIIUX JOKYMEHTOB, OYE€Hb XOPOILIO
JOKYMEHTHpPOBaHa M 00ecrieuyrBaeT MpocToe Mpeodpa3oBaHHe WCXOJHBIX JaHHBIX B THITBI JaHHBIX Python,
4TO yIpOIIaeT MaHHUITYIMPOBaHUE (ailiTaMu.

4) PyMySQL - sto xinentckas 6ubimoreka Python MySQL, ocHoBannast Ha PEP 249. BosbinHCTBO
obmenoctynabix APl coBmectumbl ¢ mysqlclient 1 MySQLdb. PyMySQL paGoraer ¢ MySQL 5.5+ u
MariaDB 5.5+. MySQL siBrisieTcs BeAyIuM OTKPHITBIM 0a30ii yrpaBiieHus 0a3aMu 1aHHBIX.

Bce TekcToBBIE JaHHBIE COOMPANINCH B PEKUME PEATHHOTO BPEMEHH C WH()OPMALMOHHBIX IOPTAJIOB.
Hanee npeacrasien anroputm (PucyHok 1) u onrcanne KOMIIOHEHTOB.

IepBbIM eI0M MOIKITIOYAEM HY)KHBIE [T TlapcuHra omdmnoteku. 910 Requests, BeautifulSoup4, Ixml,
pymusgl. BeautifulSoup4 onpenensiem, kak bs. 1 emie Ham nmoHag00UTCs peryisipHoe BbipaxkeHue re. Yepes
nepeMeHHyt0 headers momyadem user agent. User agent — 3To KIMEHTCKOE NPHIOKEHHE, MCIIONIb3YIOIIee
ONpeAeaCHHBI CEeTeBOM MPOTOKOJ. 3aTeM MCIONb3ys OWOJMOTEeKYy requests BKItoyaeM ceccuio. U
nposepsieM cratyc. [locie sToro ormpasmnsiem 0a3zoByto ccbuiky U headers Ha 6ubimoreky requests. U gepes
oubimorexy BeautifulSoup4 momyuaem mepeBo HTML. Ecnu y caiita, KOTOpBIA MBI XOTUM MapcUT €CTh
MOJICTPAHHUIIBI, TO HAMJI HYXKHBIE TATH U €ro aTpHUOyTHI MOJTyYaeM CCBHIJIKH Ha 0] CTPAHUIIBI M 3aIUChIBAEM
uX B .txt ¢ailn 4ToObI He MOBTOPSTH 3aX0J HA CalT pa3 3a pa3oM, TaK KaK €CJIM KIMEeHT OyJeT 3aX0JuTh Ha
caiiT MHOTOKpPAaTHO, TO CalT 3a0JIOKUpyeT BXox ausi OezomacHocTH. Ecnum y calita HET mox CTpaHHML, TO
MEePEeXo/IUM Cpasy Ha Cileqyronmid MyHKT. M Tak Bce Hy)KHBIE CCBUIKH COXPaHEHbI Ha .txt Qaiii, ocTanoch
pa3obpath caliT Ha KycoukH. Tak Kak Jito0oi caliT mo-cBoeMy YHHUKAJIEH, TOTOMY YTO MX CO3/IaI0T pa3HbIe
JIIOAM, PACCMOTPHM BHUMATEJILHO KaKUe JaHHbIE XPAHATCS B KAKUX TATaX U aTpuOyTax.

Hanee orOnpaeM TEKCTHI B 3TUX O0JIACTIX M OTIIPABISIEM UX B HY)KHOE XPaHWIIHILIE.
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l Base Url ‘

if web page =1

Under the pages

Requests

Beautiful Soup 4

Pucynox 1. Aneopumm coopa mexcmoguix OaHHbIX @ pedcuMe PedanbHO20 8PEMEHU

[TepBBIM JI€IOM TOAKITIOYAaEM Hy)KHBIC ISl TapcuHra oubmnoreku. Dto Requests, BeautifulSoup4, Ixml,
pymusql. BeautifulSoup4 onpenensiem, kak bs. 1 erie HaM moHaT00MTCS peryssipHOe BhIpakeHue re. Yepes
nepemennyro headers momyadem user agent. User agent — 370 KJIIMEHTCKOE MPHJIOKEHUE, HCIOJb3YIOIICe
ONpeNCACHHBI CEeTeBOM MPOTOKOJ. 3aTeM WCIONb3ysd OWOIMOTEeKY requests BKItoyaeM ceccuro. U
mpoBepsieM ctaryc. [locie atoro ormpasisieM 0a30Byr0 cChUIKY U headers Ha Oubmmotexy requests. M gepes
oubroreky BeautifulSoup4 momyuaem nepeso HTML. Ecnu y caiita, KOTOpPBIi Mbl XOTHM MapCUT €CTh
moACTpaHuIbI, TO Haﬁ,ﬂﬁ HY’KHBIC TOT'U U €T0 anI/I6yT])I IMoJry4aeM CCBbUIKH Ha oA CTpaHUIbI U 3allMChIBACM
uX B .txt ¢aiinm yToObI He MOBTOPSTH 3aX0J HA CAUT pa3 3a pa3oM, TaK KaK eCJIM KIUEHT OyJeT 3aX0JUTh Ha
CaliT MHOTOKPATHO, TO CalT 3a0JIoKUpyeT BXOA s OezomacHocTH. Ecnu y cailiTa HET MOJA CTPaHHMIL, TO
MEePEeXo/IMM Cpasy Ha CleqyIolMid MyHKT. M Tak Bce Hy>KHBIE CCBUIKH COXPaHEHbI Ha .txt Qaiii, ocTanoch
pa3obpath caliT Ha KycoukH. Tak Kak JIt000# caliT mo-CBOeMy YHUKAJICH, MOTOMY YTO MX CO3/AI0T Pa3HbIC
JIFOJIH, PACCMOTPHUM BHHUMATEIILHO KAKUE JTAHHBIC XPAHATCS B KAKUX TATaX U aTpHOyTax.

Hanee orOrpaeM TEKCThI B 3TUX O0JACTIX M OTIIPABIISIEM UX B HY)KHOE XPaHIIHIIIE.

HNHpexcupoBanne J0KyMEHTOB ¢ IOMOIIbLIO MPU3HAKOB

NnpexcupoBanne JAOKYMEHTOB C IOMOIIBIO MPU3HAKOB. BeKkTopHas Mozenp MpencTaBiIeHHsS TEKCTOB.
Cenekuusi TPU3HAKOB ISl KiIacCU(HKALMM JOKYMEHTOB. B mopaBnsiomeM OONBLUIMHCTBE CHCTEM
KJaccu(UKalMy JOKYMEHTOB B KayecTBE NPU3HAKOB HMCIIONIB3YIOTCS CIIOBA, a MOJ CEIEKIHEH NMPH3HAKOB
MOHMMAEeTCsl BBIAEICHHE IOJMHOXECTBA CJIOB, MOJIE3HBIX Ul Kiaccudukamuu, U3 OOLIero croBaps
koiekuu.  Kak  mpaBuio,  «mosie3Hele»  MOIMHOXKECTBA CJIOB  (OPMUPYIOTCS U3 KIIFOUEBBIX
(penpe3eHTaTHUBHBIX) CJIOB, MMEIOLIMX BBICOKYIO CTENEHb OJM30CTHM K OAZHOMY M3 PacCMaTpHUBAEMBIX
KJIACCOB.

[Mupoko pacnpocTpaHeHbl CIENYIOLIME KPUTEPUU OLEHKM OJU30CTH CJIOB K OJHOMY W3
paccMaTpuBaeMbIX KJIAcCOB: MH(OpPMAaLMOHHAs BHIr0[a, B3auMHass MHQOpManMs U KPUTEPHHA XH-KBaapar.
YkazaHHBIE KPUTEPUH CPABHUBAIOTCS MEXIy co0oii B pabote [5]. Pe3ynbraThl cpaBHEHHUS TOBOPST B MOJIB3Y
KpuTepus WHPOPMAIMOHHONW BBITOJBI W Kpurepusi [lupcoHa. ABTOpPBHI pabOTBI OTMEYAIOT, YTO B3aMMHAs
nHpOPMALUS CMEIleHa B CTOPOHY PEIKUX TEPMHUHOB.

WndopmanmonHast BEIroJa 3aJaeTcsi ¢ HOMOIIBIO CIeAYIoNel (OpMYJIbL:

P(t,c)
1G(ty, c;) = Zce{ci,c—L}Zte{tk,E}P(t' c) xlog e 1)

P(t)P(c)’
rae P(t,c) — BepOATHOCTB TOTO, YTO TEPM t BCTPEUAETCS BO MHOXKECTBE JIOKYMEHTOB KJlacca C,
COOTBETCTBEHHO, P (t,C) - BEPOATHOCTH TOIO, YTO TEPM ¢ HE BCTPEYAETCS BO MHOYKECTBE JIOKYMEHTOB
KJacca C.
B3aumnas nadopmarus 3amaercs cieayroniei GopMynoi:
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. P(tg,ci)
MI(ty,c;) = log PP’ (2)
Kpurepuii [Tupcona 3agaercs cnenyromeii GopMynon:
2 _ D]l [P (tk,ci) P (Ek,C) =P (Ex,C) P (tk,C)]? 3)

P(tr)P(tx)P(c)P(C)

rae || D||- MormHocTh 00y4arolei BEIGOPKH.

B ob0mem cmydae, celmekuus NPU3HAKOB [UIS KJIACCH(HKAIMKA JTOKYMEHTOB MPEACTAaBISIET €000
UTEpaTUBHBINA Tpolecc. MTepanun mpomobKaloTesl 10 TeX MOop, MoKa He OyAeT NOCTUTHYTO HpUeMiieMoe
KayecTBO TOAMHOXecTBa Mpu3HakoB. OLEHKa KadyecTBa NPOU3BOAUTCI Kak pa3 Ha Oaze oOywaromero
MHOKECTBA. 3aITyCKaeTCsl TeCTOBas KiIacCH(UKAIUs HA OCHOBE OOYyYaIOIIero MHOXKECTBA JOKYMEHTOB, C
9TOW WeNpl0 O0ydJaromias BBIOOpKA AENUTCS Ha 2 9YacTH: COOCTBEHHO, OOYYAlOMIyl0 W TECTOBYIO, H
OLIEHMBAeTCs KadecTBO Kiaccudukanuu. Ecnm kadecTBO KiacCH(pHUKANWK YIOBIETBOPSIET KaKHUM-TO
MOPOTOBBIM 3HAYCHMSM, IOJMHOXKECTBO IPH3HAKOB IpU3HAETCS TOAHBIM. Ha pucyHke 2 mpencraBieH
OIMCAaHHBIN TPOIECC CENEKIINHU MPU3HAKOB.

[locne cenekuuu mNpPU3HAKOB, T.e. (OPMUPOBAHMS MPHU3HAKOBOTO MPOCTPAHCTBA, MPOM3BOAMTCS
WH/IEKCUPOBaHUE JOKYMEHTOB. Kak nmpaBuiio, MHACKCUPOBAHUE 3aKIIFOUACTCS B MPEJCTABICHUH IOKYMEHTOB
B BHJIE BEKTOPOB, KOOPIMHATAMH KOTOPOTO SIBIISIOTCA H3MEpEeHUs CHOPMHPOBAHHOTO MPU3HAKOBOTO
MPOCTPAHCTBA, & 3HAYCHUSIMH KOOPAWHAT — Beca MPU3HAKOB B JJOKYMEHTE.

MHOXecCTeO

ucxogHoe
NPU3HAaKOB

A
eHepayua
HOBOTO ‘
NogMHOXKecTea
NPU3HaKoe ‘

HeT

A

v

OKa3aTtenkb Bbilre
noporoeoro
3HaYeHnA

OUEeHKa
FTOTOBHOCTH
nogMHOX¥ecCcTea

oT0Op NPM3HAKOB
3agepuweH

Pucynox 2. Tunosas cxema cenexyuu npu3Hakos 6 3adaie Kiaccugurayuu

B pabote [6] Takoe vHIEKCHPOBAaHUE Ha3bIBaeTCsA KOOpaAUHATHBIM. Cama MOJIeIb IIPEACTABIICHUS TEKCTOB
B BHUJIC€ BEKTOPOB HA3bIBAETCS BEKTOPHOM MM BEKTOPHO-TIPOCTpaHCTBEHHON Mozeibio (VSM — vector space
model).

ITycth MMeeTCss KOJUIEKIMS TEKCTOBBIX MOKyMmeHTOB D = (dy,d,,...,d,,) ¥ 3agaH CllOBapb TEPMHUHOB
atoit koyuektmn T = (ty, ty, ..., ty).

Moguens VSM nipeacTaBiseT Kakablid JOKYMEHT 3TOH KOJUICKIMH C MOMOIIBIO ciioBaps T Kak N-MepHBIN
BEKTOpP, KOOpJAUHATAMHU KOTOPOTO SIBJISIFOTCSL YACTOThI BXOKACHU TEPMUHOB CIIOBapsi B 3TOT TOKYMEHT:

di = (fa, fizo o0 fin)r i = L.

B HekoTophix MogudHUKAIMIX Moaenn VSM 4acTOThl BXOXKACHNUH TEPMUHOB 3aMEHSIOT BECaMH, KOTOPBIE,
[0 CYTH, MPEACTABJISAIOT COOOM Te e YacTOThI, TOJHKO HE aOCOJIOTHBIC, a OTHOCHUTENbHbBIE. CyIlIecTByeT
HECKOJIBKO CTaHJIaPTHBIX METOJIMK B3BEIIMBAHUS TEPMHUHOB.
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Ecnu moxyMmMeHTBI CHIIBHO Pa3nuyaroTcs Mo JIHHE (KOJWYECTBY CJIOB), TO BeéCa TEPMHUHOB HOPMHUPYIOT
OTHOCHUTENBHO JIPYT Apyra. be3 HopMUpoBaHUs BEC TEpMUHA B JOKYMEHTE OyJIET TeM MEHBIIIE, YeM JITHHHEES
JokyMeHT. Kak mpaBmio, HOpMHUPOBAHUE BECOB OCYIIECTBISIOT IYTEM JEJCHUS Ha EBKJIUAOBY HOPMY
(mmuHY BEeKTOpa JOKYMEHTA):

| =

— fl f2 fn (4)
Jf12+"'+fn2 Jf12+~-~+fn2 Jf12+"‘+fn2

Anorm = |

Q)

OcoObIif WHTEpEC TPH TOCTPOCHHHM BEKTOPHOH MOJICIH TPEACTaBIsICT (OPMHPOBAHUE CIOBApS
komtekiu T = (ty,ty, ..., t,). Yem Oonblle KOJUIEKIMS TEKCTOB, TEM BBIINIE Pa3MEPHOCTh CIIOBaps.
YMeHbIIICHHE Pa3MEPHOCTH CJIOBAapsl TO3BOJIIET CHU3UTh BBIYHCIUTEIBHYIO CIIOKHOCTH alTOPHUTMOB
00paboTku TekcToB. C 3TOMU IeNbI0 CIOBApPh KOJUICKIMU, BO-TIEPBBIX, HOPMAH3YETCs, BO-BTOPBIX, U3 HETO
HCKITIOYAIOTCS CTOM-CIIOBA, B-TPETbUX, CAHOHUMBI CBEPTHIBAIOTCS B CEMaHTHUYCCKKME KOHIIEITHI [7].

IIpakTHYeckue pe3yabTaThl

Jiist mpakTHYEeCKOH peanun3anny aaropuTMOB ObLT MIPUMEHEH KoMIUTeKc si3bika Python. Bce ckadeHHbIe
JOKYMEHTAluil COXpaHeHbl BO BPEMEHHOE XpaHIIHIIE. BHYTpH HEro ecth (aiiibl sl MOTyYeHHs TaHHBIX
13 BBIOpaHHBIX caiiToB. PaccmoTpuM mpumep ¢ caiita akorda.kz.

I'maBHas 3amava 3Toro Qaiina — 3TO MONyYeHHWE HYKHBIX CBEACHHA. BBIIeymoMsHYTHIX pa3zienax Bce
MOJTyYEeHHBIE CCBUIKM XpaHWM B .txt Qaiie. A B 3TH NOKYMEHTAllMM OHO COXpaHeHo Kak links.txt. J{ms
naHHOTO caiita Oputo ompeneneHo Oomee 100 000 ccwuiok. [lamee ckadeHHBIE MaTE€PHANBI MPOXOIMIIN
00pabOTKy: YMCTKAa OT CHMBOJIOB M TErOoB, YOMpPalIMCh CTOI CJIOBAa, KiaccuduKaius JTOKyMEHTa II0
MpU3HaKaMm | Jp. B skcrepuMeHTanbHON paboTe anropurMa aBTOMaTHYECKOTO IMTOTOIHEHUsI TEKCTOB ObLIH
MOJYYCHBl  CIENYyIOIIMe pPe3yiabTaThl, TpeAacTaBieHHble B Tabmume 1. ITlomydeHHble jaHHEIE,
MHJIEKCHPOBAHHBIE C MOMOIIBI0 MPU3HAKOB, KIACCH(UIMPOBAHBI HAa CIEIYIOIINE TEMATHKH. Pe3ynbraTe
KJaccu(UIMPOBAHUSI JJ1s1 HEKOTOPBIX TEMATHK MPEACTaBICHBI B Ta0IuIe 2.

Tabnuya 1. Obvem 06paboOmManHHbIX OAHHBIX HA KA3AXCKOM A3bIKE

Haumenosanue
Konuuecmeso cnos
UHpOPMAYUOHHO20 nOpmMala
akorda.kz 680 000
nur.kz 900 000
wiki.py 1.1 mapo
ertegiler.py 500 000
bot.py 2 000 000
Tabnuya 2. Obvem 06pabomManHbIX OAGHHBIX NO MEMATNUKAM
Haumenosanue memamuxu Konuuecmso cnos
noaumuKa 720 000
Ho8OCMU 1130 000
cnopm 300 000
Hayka 1100 000
aumepamypa 450 000
uH@opmamuxa 800 000
mexHuKa 500 000

Bce coOpannble u oOpaborannbie nannbele 3amuchiBaiotcss B CYBJl. B CYB]l BxomsaT cnemyromue
OCHOBHBIC KitoueBble TaOmbl: Title, Text, Lemmas, Segments, Genre, Keywords, Subject,Url.
ITo MaHHBIM KJTFOUYEBBIM JIJAHHBIX MPOU3BOUTCS 3aMPOC TOUCKA U AaHAIH3 JIAHHBIX.

3akioueHmne

[lo wWroram Hay4YHO WCCIENIOBATENLCKON pabOThl OBUIM TOMYYEHBI CIEAYIONINE PE3yJIbTaThl:
HCCHC}IOB&HLI COBpeMeHHBIe CUCTCMBI I/IH(bOpMaI_[I/IOHHBIX HaYKOB; Paspa60TaH aJII‘OpI/ITM ABTOMATHYCCKOI'O
MOTIOJTHEHHUSI TEKCTOB Ha Ka3aXCKOM si3bike; Paspaboran anroputM cOopa TEKCTOBBIX JIAHHBIX, TOCTYTAIOIINX
B pEeXHME pEaTbHOTO BpeMeHH; Pa3paboTaH airopuT™M WHJEKCUPOBaHUS JOKYMEHTOB C IIOMOIIBIO
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Npu3HaKkoB;, Peaim3oBaHa  mporpaMMHasi 4acTh  alrOPUTMOB W TOJNYYEHBI  00pabOTaHHbBIE,
KiTaccuuIpoBaHHbIC TaHHBIC HA Ka3aXCKOM S3bIKe 00beMoM Oojiee 1,7 MiIp. CiioB.

[TomyueHHbIe HayYHBIC U AKCIICPUMCHTAIBHBIC JTAaHHBIE OYJYyT MPUMEHEHBI B HCCIICIOBaHMUi 00pabOTKU
Ka3aXCKOTO S3bIKa B HHTEJUICKTYa IbHbBIX 33]1a4.

Hccneoosanue evinonneno npu noodepoicke Munucmepemea obpasosanus u uayku Pecnybnuku
Kaszaxcman 6 pamxax nayunozo npoexma AP 05132950.
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JUCHETYEP/IH ABTOMATTAH/BIPBIJIFAH ’KYMbIC OPHbIH YHBIMJIACTBIPY

Anoamna

OHipicTiK mporecTep/i koHe Oackapy NpoLecTepiH aBTOMATTaHABIPY Maceseci eHOEKTI apTThIPY Kypabl peTiHae
opAadbIM ©3eKTi OOJBIN TaObUIaABl. AKMapaTTaHABIPY cajackl Oackapy HpOLECTepiHAe €cenTey TEeXHUKACHIHBIH
MaHbI3bIH apTThIpyAa. KocimopeiHael Gackapyabl aBTOMaTTaHABIPYABIH Ka3ipri Ke3eHiHAe €H NMEepPCIEKTHBAIbI OOJIBII
MaMaH/apIblH JKYMBIC OpBIHIApBIHIA TIKeIeH OpHAThUIFaH Oackapy (yHKIMSIApBIH aBTOMATTAHABIPY CaHAIAIbI.
MyHpaif Kyierep aBTOMATTaHABIPBUIFAH JKYMBIC OPBIHAAPHI JEN aTaJaTblH KOCIMOPBIHIABI YHBIMIBIK Oackapyna
KeHiHeH TapanFaH. COHBIH iMIiHAe, KOJIK AUCIEeTYePiHiH )KYMBIC OPHBIH aBTOMATTAaH/ABIPY HOTIDKECIH/IE KeIICH ] Kyiie
JIEpeKTep/i JKUHAYFa, TaJJayFa, eCenTeyre koHe OepiireH o0ibIc OOMBIHIIA HEFYPIBIM Calaibl XKHE TOJBIK aKmapaTt
Oepy YIIIH ecenTiK KyKaTTaMaHbl KAIIBINTACTEIPyFa MYMKIHAIK Oepexai. Makanaia AucrieTdyepIiH aBTOMATTaHABIPBUIFAH
xymbIic opHbIH (AXKO) yitbiMaacTeipy Kapacteipsuirad. AXKO Kypy npuHimni tanganast xoHe AXKO tanantapbl MeH
MIHAETTEPIH TajJay HEeTi31He MOACIB/IIH KYMBIC ICTCY allrOPUTMI 931pICH/II.

Tyiiin ce3mep: aBTOMaTTaHIBIPy, aBTOMATTaHIBIPBUIFAH JKYMBIC OpHBI, aucterdep, SCADA (aucmeruepsaik
Oackapy oHe aepekrepai xkunay), ERP,CRM-xyiienepi.

Annomayus
I'A. Caam*, M.B. Hckaxos*
Kapazanounckozo 2ocyoapcmeennozo mexuuyeckozo ynueepcumema, 2. Kapazanoa, Kazaxcman
OPIAHU3BAIUA ABTOMATU3UPOBAHHOI'O PABOUYEI'O MECTA JUCIIHETUEPA

[Ipobmema aBTOMATH3alMK IIPOW3BOACTBEHHBIX TMPOIIECCOB W IIPOLECCOB YIPABICHHWS KaK WHCTPYMEHTa
MIOBBIMICHUS TpyJa Bceraa akryainbHa. Cdepa mHDOpMATH3aIWM TOBBHIIACT 3HAYCHHE BBIYHUCIUTEIFHON TEXHHKH B
mporieccax ympaBieHHsA. Ha coBpeMEHHOM JTame aBTOMATH3AalMM  YIIPABICHUS NpPEANpPUATHEM HanbOoiee
MIEPCIICKTUBHON SBJSIETCS aBTOMATH3aIMsd (YHKIUH YIpaBICHHUS, HEMOCPEICTBCHHO YCTAaHOBJICHHBIX Ha pabOdmx
MECTaxX CHENUANTHCTOB. Takue CHUCTEMBI IIHMPOKO PACIPOCTPAHEHBI B OPTaHH3aIMOHHOM YIPABICHUU MPEINPHUSITHEM,
Ha3bIBAEMOM aBTOMATH3MPOBAHHBIMU Pa0OYNMHU MeCTaMH. B 4acTHOCTH, B pe3ybTaTe aBTOMATH3AI[UHN paboyuero Mecra
TPaHCIIOPTHOTO AMCIIETYEpa KOMIUIEKCHAsI CHCTEMa IO3BOJISIET COOMpATh, aHAJIM3MPOBATh, PACCYMTHIBATH JaHHbIC U
c(hOpMHUPOBATh YUYETHYIO JOKYMEHTAIMIO JJIS TPEAOCTABICHHS 00Jic€ KAUYCCTBCHHOW WM MOJIHOW HHGOpPMAIMH II0
JlaHHOM o0jacTu. B craThe mpeaycMoTpeHa opraHu3aIusl aBTOMaTH3UPOBAHHOTO pabodero Mecta (APM) nucneruepa.
AHanu3upoBaH NpUHIHUI TocTpoeHuss APM u pa3paboTraH airopuTM padoThl MOJIETTM HAa OCHOBE aHaIu3a TPeOOBAHUMA U
3amad APM.

KiroueBble c1oBa: aBTOMaTH3alKs, aBTOMaTH3UPOBaHHOE pabodee mecrto, aucrnerdep, SCADA (mucmerdepckoe
ynpasienue u coop ganupix), ERP, CRM-cucremsr.

Abstract
ORGANIZATION OF THE DISPATCHER'S AUTOMATED WORKPLACE
Sayat G.A., Iskakov M.B.!
!Karaganda State Technical University, Karaganda, Kazakhstan

The problem of automation of production processes and management processes as a tool for improving labor is
always relevant. The sphere of Informatization increases the importance of computer technology in management
processes. At the present stage of enterprise management automation, the most promising is the automation of
management functions directly installed at the workplaces of specialists. Such systems are widely used in organizational
enterprise management, called automated workplaces. In particular, as a result of automation of the transport
dispatcher's workplace, the integrated system allows you to collect, analyze, calculate data and generate accounting
documentation to provide better and more complete information on this area. The article provides for the organization
of an automated workplace of the dispatcher. The principle of building an automated workplace is analyzed and the
algorithm of the model operation is developed based on the analysis of an automated workplace requirements and tasks.

Keywords: automation, automated workplace, dispatcher, SCADA (dispatcher management and data collection),
ERP, CRM systems.

Kazipri yakpITTa KONIKTIH 63€KTi MiHIETI - JaibIH OHIM/II KETKi3y )KoHE ajamIapbl TackIMalaay OOJIbII
TaObLIaabl. By KbI3METTI aBTOMATTaHABIPY TacChIMalIay TalChIPhICTAPbIH OPBIHIAY/IbIH Carachl MEH
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TIOJITIH  apTTBIPYFa, COHMAW-aK KoK KYPalJIapelHBIH VTP MEH TYpJAEpiH HEFYPIBIM  THIMII
naianaHyra MyMKIHZIIK Oepei.

Kemik 1eXbIHBIH JUCIETYEPIHIH aBTOMATTAHABIPhUIFAaH JKYMbIC OpHBI (AXKO) xkemeHmi sxykeci
JepeKTepAl JKUHAYFa, Tal/layFa, eCeNTeyre KoHe OepiireH 00JbIC OOMBIHIIA HEFYPIIbIM Caraibl 5KOHE TOJIBIK
aKmapar O0epy YIIIiH €CeNTiK KYXKaTThl KAJBIMTACTBIPYFa MYMKIHAIK Oeperti.

Kemix kacimopsiHAaps! >KYMBICBIHBIH THIMILUIITIH apTTBHIPY MIHAETIH HIBIFBICTAp, OTHIH JKOHE >KaHap—
xarap Maii Matepuanzapbl (KOKM), kocankpl OeeKkTep, >KOCIapibl KoHE KOCHapJaH ThIC JKOHIACYIEp
KYPTi3y, CaKTaHABIPY KOHE T.0. CHSKTBI HETi3Ti IMIBFBIHAAPIR OHTAWIAHIBIPY eceOiHeH mIenryre Ooajpl.
Amnaiiia, KocimopeIHABI OacKapyAblH OipbIHFal >KYHEeCciHCI3 KoMK KypaimapblHbIH mapki ymriH sxeke IT-
KypaigapAbl HYKTelli KojnaHy - Mbicanbl, GPS—MoHUTOpHHT, OTBIHABI OaKplIay >koHE T.0. Kyiienepi OyKia
KOMITaHUS KYMBICBIHBIH KOPCETKILITEPiH )KaKcapTyFa KelleH i acep erneiai [1].

Kommanust KpI3MeTi Typallbl ©3€KTi akmaparT ajy YVIIH YHIeCTipyai Ky3ere achlpy, NIBIFBIHAAPAbI
KOCHApJIbl TYPZE TOMEHAETY >KoHe Oakpliay YIIiH OpTaIBIKTaHABIPBIIFAH OacKapy jKoHE XKeJell IemiMaep
KaObuUIAay Kypanbl KaxkeT. Mynpaii kypan ERP kmaceinby kyiieci (Enterprise Resource Planning,
KOCIIMOPBIH pecypcTapelH OacKapy KyWenepi) OompIn TaOBIIaAbl: OJap YHWBIMHBIH Heri3ri Ou3Hec-
MpOLIECTePiH KAMTHIBI JKoHe OiphIHFall aKmapaTThIK epicTe OM3HECTIH OapibIK KypaMaacTapblH OacKapyra
MYMKiHIiK Oepeni. Ke3 kenreH kemnik KOMIIAaHMSACHIHBIH a)KbIpaMac Mpoleci KIMEHTTEPMEH e3apa ic-KUMBLT
mporieci Oombin TaObUTamel. bynm okyle jxocmapmay >koHe Oackapy MpOIECTepiH aBTOMATTaHIBIPYIBI
(MBICanmbl, pericTepii) >XKoHe KBI3METTepIi caTy Ke3iHae opTypihi OemimimenepaiH e3apa iC-KUMBLIBIH
KaMTaMachl3 €TYre )KoHE COHBIHJIA KIIMEHTTEPAIH CEpBUC JCHICHiH apTThIPY YILiH MYMKIHIIK O6eperi.

ERP-xyiienepiH Heri3ri KYHABUIBIFBI OJIAP/IbIH alllbIK aKIapaTThIK KEHICTIKTI Kypy KOJIbIMEH OM3HECTIH
Kypammac OemikTepiH OIpbIHFali TYTAcTHIKKA «OailIaHBICTRIPY» KaOimerrtimirineH Typaael. Ownpa
KOCIMOPBIHHBIH ~ OaCHIBUIBIFBI  MEH  KbI3METKEpJICpiHE KaKeTTI OapiiblKk 0acKapylIbUIBIK —aKIapar
KaJIBIITACA/Ibl: KPEIAUTOPIBIK XKOHE JCOUTOPNBIK OEpelIeKTiH J>KaFJaibl, akiia KapaKaTbIHBIH KO3FaJbICHI,
arpIMJIaFbl KipicTep MEH IIBIFBICTApP, TAICHIPBICTAPIBIH CaHBl MEH MopTedeci, JXYKTep MEH KOJiK
KYpaJJapblHbIH OpHaJacKaH >kepi OOMBIHIIA KAapKbUIBIK AEPEKTEP, OHbI OHJAEY HOTHKECIHAE ANbIHFaH YOI
Ky)KaTTaMachl MEH TangaMalblKk KepceTkimrep. KebiHece KOMKTIK %KoHE JTOTHCTHKAIBIK KICIMOPBIHIAPIBIH
ERP-xyiienepi CRM (Customer Relationship Management, KJIHEHTTEpMEH e3apa KapbIM-KaTbIHACTHI
Oackapy) MaMaHIaHIBIPBUIFAaH MOMYJBIEPIMEH WHTeTpalusuiaHanbl. bipak (yHKIHOHANIABFBI OOWBIHIIA
MyHJaii Moaynpaep TonblkKaHael CRM-xkyiienepre sxon Oepeni [2]. Ochunaiima, Oipueme Herisri IT-
HmIennMIepli MHTErpanusuiay HOTHXKECIHIE KelIeHAl JIOTUCTUKANBIK KYHe KYpPBUIYbl MYMKIH, OHBIH
KOMETIMEH KYpAENUIri Kofapbl JeHrewnmeri wiHmerrep memiieni. KocimopeiHabl —OacKapyIbiH
aBTOMAaTTaHIBIPbUIFaH xkyienepinin O0ip Oeniri ERP, CRM xyiienepi cusakrer AXKO xyiieci.

ABTOMATTaH/ABIPBUIFAH KBI3MET - OYJI aJlaM XYMBICBIH OHAWJaTy, ©HAeJeTiH aKNapaTThlH JIYPHICTHIFH,
KOPCETKIIITEePAl ecenTeyaiH AYPBICTHIFb, IIEIIiM KaObUIAay IbIH AYPHICTHIFBI, a1 OCBIHBIH CalJapblHaH KOJiK
LEXBIHBIH TaOBICTBI KyMbIC icTeyl [3]. AXKO — Oyn Genrinmi Oip Typzeri KbI3METTI aBTOMAaTTaHABIpyFa
apHayiFaH OarJapiiaMallbIK-TeXHUKAIBIK KemieH. COHbIMEH Kartap, OaraapliaMaliblK-alliapaTThlK Kypaiaap
a/JIaMHBIH KOMITBIOTEPMEH ©3apa 9pEeKEeTTeCYiH YHBIMAACTBIPY JKOHE aKMapaTThl €Hri3y MYMKIHIITiH Oepei
(mepudepusanbIK  KYPBUIFBUIAD APKbUIBI). ABTOMATTaHABIPBUIFAH >KYMBIC OpPBIHAAPBIH KYpy KOJIAaHy
OPHBIHBIH epeKUIelikTepiHe OalinaHbICThl OeNTiTi 6ip KYPBUIBIMBI Oap aKMmapaTThlH YJIKEH MaccachlH THIMJII
OHJICyre MYMKIHIIK Oepemi. By aBTOMAaTTaHIBIpy VIINH TaHAAIFaH OeJIMIIEMEH >Xy3ere achIpbLIaThiH
(byHKUMSUIapIpl aBTOMATTaHABIPYFa JKEKE KO3KapacThl XKY3ere acelpyra MyMKiHIIK Oepeni. Kocinmopeiara
aBTOMATTaHABIPBUIFAH JXYMBIC OPBIHAAPBIH €HII3y JKYMBICTApAbIH OpPBIHAANY YaKbITBIH aWTapibIKTan
KBICKAPTYFa )KoHE OJIap/IbIH AJIITIH apTThIpYFa, MaMaHIap IblH eHOCTIH KeHIJIeTYre MYMKIHJIIK Oepei.

AXO aBromatranapIpbuFaH Oackapy xyiecinin (ABX) Gip Gemiri Oonbin TaObuIaABI. TEXHOIOTHUSIIBIK
xaOapIKkTel Oackapy ymin AXO o3ipney kesinpe, omerre, SCADA-xyiecin mnaiinamananel. SCADA
(mucnieTdepiik O0ackapy oHE AEpPEKTep/l >KMHAY) — MOHHUTOPHMHI Hemece 0ackapy OOBEKTICI Typasibl
aKnapaTThl KMHAY, OHJEY, KOpCEeTy >KoHe Mypararray >KyielepiH HakKThl yakKbITTa d3ipieyre Hemece
KaMTaMachl3 eTyre apHajraH Oargapnamanslk makeT. SCADA aBromartannslpbuiran Oackapy kKykeciHig
Oeuiri 0oysl MyMKiH. Byt OarnmapiaManblk kacakrama KOMITBIOTEpJIepre OpHATHUIANBI JKoHE 00BEKTIMEH
OaiiylaHBIC YIIIIH EHIi3y-IIbIFapy ApaiBepiiepiH nainananaasl. barmapiaamansik Koj Oarmapiamaiiay TiTiHIIE
(mpIcansl, C++ TiNiHAE) jKa3bliia anajbl, COHAaH-aK jko0anay opTachlHIa TeHepalsianais [4].

Ecenrtey TexHHKachl jkoHE OpHATBUIFAH OaFjapiiamMajblK KamMTaMachl3 €Ty KOMEriMEH €CeNTiK IMpolecc
olepanyusIIapblH aBTOMATTaHIBIPY, OACKapyIIBUIBIK MISIIIMIEP/I JKeIen Kadbuiaay, )KYMbIC Ky)KaTTaMachlH
xKacay, )Kidepy *koHe T.0. CHAKTHI OipKaTap Maceneiep Memiryl MyMKiH.

AKMaparTsl KMHAYAbI, JalbIHAAYAbl KOHE OHJCYAl aBTOMATTaHABIPAThIH XYHEHIH OOIybl KOCIHOPBHIH
KBI3METIHIH TYIKITIKTI TAOBICHIH aHBIKTAWTHIH KKETT1 MApTTap/AbIH Oipi OOJBIN TaObLIa b,
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AXO - Oyn apnHaiiel opTa, HaKThl MaMaHFa OaFBITTANFAaH OarJapiIaMalibIK KaMTaMachl3 €Ty MEH
TEXHHUKAJIBIK KYPaJIAapIbIH KHUBIHTBIFHI [5].

AXO kypacTeIpyra Heri3 00JFaH HEri3ri KaruaaTTap:

- COHFBI MalilaNaHyIBIHGI OaFapiayra, maiananylbIHBIH JaHBIHABIK AEHTeHiH, OHbI OKBITY JKOHE ©3iH-
031 OKBITY MYMKiHAIKTepiH eckepe oThIphi, AJKO acmanTeIk KypajaaapslH KYPyMEH KOJ XKeTKi3iieni;

- KociOm marmpurap MeH OUTIMZI KajmblHA KeNTipy, jKaHa (YHKIUIApael aepdec aBTOMaTTaHIBIPYyFa
KOHE J)KYHEeMEH KYMBIC TOKIpUOECiH KUHAKTay POLIECIH/IE XKaHa MIHISTTEp i Menyre MyMKiHIIK Oepy;

- AJKO-napIH TipobnemManbIK OarpIThl Oenrin O6ip ecenTepai menryre OarbITTanFaH (aKmapaTTbl OHACYAIH
YKAITITBI TEXHOJIOTUSIAPBIH OiPIKTIPY);

- AJKO-HbBIH aKmapatTThl OHCY KYHEeciHiH 0acka 3IeMEeHTTepPIMEH TYHiCYyiH KaMTaMachl3 €TeTiH KYPBUIbIM
MOJTYJIi;

- DPrOHOMHKAIBIK, SIFHU TMaianaHylIbl YIIiH KOJAWiIsl €HOEK jKardailapblH JKOHE KYHeMeH KapbIM-
KaTbIHAC UHTEpQEHciH Kypy [6].

AXO kypy npuHIHNTEpI:

- kyhenimik npuHmHm - AXKO KypbUTBIMBI (QYHKIHMOHAJABIK MaKCATIeH aHBIKTAJFaH JXyie peTiHge
KapacThIPBUIA/IBL;

- uKeMIuTiK npuHOuMi - AYKO Oapiblk Kilni skyHeneplii Kypy jKoHe OJaplblH JIeMEHTTEpiH CTaHaapTTay
apKbUIBl MYMKIH OOJIATHIH KaiTa KypyFa OeiiM/IeNTeH;

- OpHBIKTBUIBIK, TpuHOUI - AXKO xyiieci KO3OBIPFRIN (akTopiapablH (ilIKi JKoHE CHIPTKBI) SCEpiHEH
TAYeIci3 Heri3ri GyHKUusapasl OpbIHAAYybl THic. Byl mereHiMis, skekenereH OeNiKTepaeri akayiap - oHal
KOUBLIAJBI, aJ1 XKYHEHIH )KYMBIC KaOIIeTTiIri Te3 KajlblHa KeJe/i;

- TUIMAUTIK TPUHIUNI - JeHredal iCKe achIpyAblH WHTETPANABIK KOPCETKIIll XoHE Tainaiany
LIBIFBIHAPBIHA KATKBI3bIIA b

OnuipicTik kacinmopbiHaapaa ABYK-HbIH MaHBI3IbI KYPBUIBIMIBIK Kypamaac 0ediri 6ackapy, AepeKTepii
OHJIEY JKOHE MIemiM KaObUIAay Kypaibl peTiHAe aBTOMATTaHABIpbUIFaH Oackapy xyieci AJKO Oombmn
TaOBUIAIEI.

Hucneryepain AXKO sxanmbl cbi30achl CypeTt 1-1e KepCeTUIreH.

ATKO
Texuukanbix Barjapananeix AKIapaTThIK KAMTAMACEI? €Ty
Kypaljaap Kypanaap JKoHe {JIicTeMelliK KyKarraMa
| sxamel BK ‘ ‘ DyHKIHOHAILIBIK, BK ‘
Ecenrey xyieciHig JKaHa OaFqapliaManbIK
pecypcTapsIH 6acKapy KypallIapabl ;KacayFa apHaIFaH
Kypalaap

Cypem 1. A6momammanObIpbiieaH HCYMbIC OPHLIHbIY CbI30ACDL

JucneTuepinik KbI3METTiH MaKCaTbhlH, aKIMapaTThIK KaKETTLTIKTI, OHBI iCKE achblpy NPOLECTEPIH CHIaTTay
YIIiH OapiblK MYMKiH OONaThiH cueHapuiinepai anpikTay opicremeci AXKO ¢yHKUMsUIapbIH icKe acbIpy
ke3inge Kaxer. AXKO 1remieriH TajanTap MEH MIHASTTEpIl Tajjlay HETi3iHAe MOICHbIIH *KYMBIC iCTEy
ITOPUTMI d31pJICHEI.

JucneTuepAid XYMBIC THIMIUICIH apTThIpyFa MYMKIiHAIK O€peTiH aBTOMATTaHABIPBUIFAH >KYMBIC
OPHBIHBIH YJITICIH JKacay YIIiH OarmapiaMa Oipkarap Heri3ri QyHKIHsIap/Ibpl OPbIHIAY YIIH KaXKET:

- IepeKTep KOpbIHA OAacTanKpbl IEPEKTEPIi HT13Y/I1, IIbIFapy (bl KAMTaMacChI3 eTY;

- aKIapaTThl caKkTay >KOHE TY3eTY;

- apTTapasl, OYHpBIKTapAbl (CMeTaIapabl, aKTiIEP/i) KaJIbIITaCThIPY;

- aKMapaTThl KaObIIIayFa bIHFAWJIbl TYPJC YCHIHY;

- aHBIKTaMaJIBIK aKnapat Oepy [7].

Ockeiran OaitnansicTbl, AYKO keneci KypbuibIMbI YebiHBULIB (CypeT 2).
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BacTamnks! JepeKTepi eHrizy >

|

AKXITapaTTHI ecellke amy >

|

IlTapTTapmael, OyHpEIKTapIE!
JKacay

1adox darxadaly

AHBIKTAMATHIK a KIlapaT

AKmapaTTEHI MIEIFApY

Cypem 2. AXKO mooeni

AllFusion Process Modeler CASE-kypanmapblH KOJJaHa OTBIPBIN, jkacaiaraH gucrnerdepmin AXKO
(hYHKITMOHAIIBIK MOZIEITi, KOHTEKCTIK JuarpaMMa Cyper 3-Te KOpCeTLIreH.

USED AT: |AUTHOR: DATE: 15.04.2020 [lll WORKING READER DATE | CONTEXT:
PROJECT: 1 EEV: 15042020 DRAFT TOP
RECOMMENDED
NOTES: 12345678910 |PUBLICATION
YHBIM JKapPFEICH JlayassIMIBIK, HYCKayIbIKTAD
s JlaiteIH KyRaTTaMa
Kyzarrama - .
JMucneraepain A’KO | HepexTep KOpIapel

YHBIMHBIH KBI3MCTI
TYPaIbl ASPEKTED

Bacma dopumanaper

YHBIMHEIH KBI3MeTKepIepl JIHpeKTOp

NODE: TITLE:

AQ Jucneraepain AZKO NUMBER:

Cypem 3. Konmexcmik ouazpamma A-0

AXO xikTeyniH Tarbl Oip Tocumi IIEmIIeTiH MiHAETTEPAIH Typiepi OoiblHIIA XyHereHIipy OoJbII
TabbiIanbl. O Keneci TonTapasl Oeei:

- IEpeKTepl JaibIHAay JKOHE SHII3Yy MIHJIETTEpI;

- ICPEKTep Il CTATUCTUKAJIBIK OHJICY MIHIETTEPI;

- aKMapaTThIK-ECENTey MiHIETTEpI;

- aKMapaTThIK-aHBIKTaMAIIBIK MiH/ICTTED;

- OyXranTepIiiK ecen MiHAeTTepi;

- aHAIMTUKAJIBIK ecer MiHaeTTepi [2].

On ywiH eH Kojainel TaHzay MakcaThiHaa op Typii Oip Tunti AXKO canbicTeipmansl OGaranay
MYMKIHJITIH TEpPEeH KOHE MYKHAT Taljayra MYMKiHAIK Oepeni [6]. COHFBI yaKbITTa CEMATHUKAIBIK JIET
aTaJaThIH TOJBIK KAJBIITACIANTHIH MiHASTTEPi eIy KypanJapbliH 93ipieyre Kol KoHiT OemiHeai.

MyHnali MiHZETTep SKOHOMHUKAIBIK OOBEKTiIEepAl Kemenl Oackapy OapbICBIHAA, ocipece TOJBIK eMec
aKrapar ’karJaibIH/a Henrmaep KaObuiaay Ke3iH/e TybIHIakIbl.

Conbimen katap, AXKO aucneryepre GipkaTap MyMKIiHIIKTep Oepei:

- aybICBIM KECTECIH KocTapiay Ke3iH/ie JJOKOMOTUB OpuraaanapbIHbIH €HOEK JKOHE IeMaJIbIC PEXKUMIH CaKTayFa;

- AyBICBIMHBIH KYMbIC YaKbITBIHBIH JKOCIIAPIIBI OIOKETIH ECeTTeyTe;

- JIOKOMOTHB OpUTajaapbIHbIH jKOHE KypaMaap IbiH OSKITUTYiH %oHe OSKITUTYIH KOocapliayra;

- MAIIMHUCTEP MEH KOMEKIIIEPIiH KaXKeTTi IITAThIH aBTOMATTHI TYPJIE €CeNnTeyre;

- LEXTBIH 9pOip KbI3MeTKepi OOMbIHIIA KalTa OHICY/Il ECEeNTeYTe;
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- IEMaJIbIC KECTECIH KaIBIITACThIPY/ bl OaKblIayFa MYMKIHIIK Oepei.

AXO-HBI eHri3yaiH MakcaThl Oackapy QYHKIHSJIApbIH HHTErpalysIayabl KYIICHTy >kKoHE opOip
«UHTEJUIEKTYaJIBD» dKYMBIC OPHBI KON (DYHKIMSIIBI PEXKUM/IE )KYMBICTHI KAMTaMachl3 €Tyl THiC.

Kemixk kommanusicel nmucneruepidii AYKO-ChIH CHTi3ymiH €H aWKbIH HOTIXKECI MaTepUaNJIbIK
NIBIFBIHAAPAB TOMEHIEeTy Oonbl Tabbiaagsl. OTBIH IIBIFBIHBIH a3alTyFa YakKThUIBI JKOCHapiay >KOHE
Oakpuiay eceOiHEH KO xKeTkisieai. OHbl YHeMIey aliTapiablKTail mamara - mamamer 20-25% xetyl MyMKiH
[8]. A HaKTBl K@XETTUIIK YIIiH KOCAJIKbl OOJIIEKTEPAl caThIll allyabl KOcHapiay KOWMAaIbIK Kopjiap MEH
cakKTayfa KyMcaJaTbIH IIBIFBIHAAPB! a3alTyFa MYMKIHAIK Oepe/ti.

Keutik kocimopHbl KyH CallblH KOTTEreH TachIMaliap bl Ky3ere achipasl. TackiMangayabl )Ky3ere acblpy
VIIH KONTEreH aBTOMOOWIBIEP KaKeT, opOip aBTOMOOWJIL KEKE CHUIaTTaMaiapbl Oap Typiiepre XoHE
MoJienpAepre OejiHesi, oJapFa OCbl MOJENb OarbIHBIH OpTallld IIBIFBIHBI MEH CBHIABIMABUIBIFBI KOCBLTAIBI.
OpOip KeIik KypajblHa ©31HIH MEMJIEKETTIK HoMipi Oomaapl. JKyKTi Hemece sKonayIbuiapabl KajladaH Kajara
TachIMaliayFa OTiHIM TYCKEH Ke3Jle JKOiJaMa KaJbIITaCTHIPbUIAAbI, OHJAA XOHENTY/Kely MYHKTi ecerke
QIBIHAABI, OTHIHHBIH apa KAalIBIKTBIFBI MEH IIaMaMeH UIBIFBIHBL ecenTeneni. OTbIHFA KyMcalaTblH
IIBIFBIHAAPABIH [IAMaMeH aFaHJarbl KYHBI €CenTeNesi, KYKTiH//KOIaymbuIapAslH KiOepilireH KyHi jkoHe
KEJTeH KYHI KepceTisei.

XKytiene kenik KypalblHBIH TYpi MEH MO Typallbl JNEpeKTep, COHNai-ak OCH3WHHIH KHIOMETpre
opTalia IIBIFBICH KOHE OAKTBIH CHIMBIMIBUIBIFEI TYypallbl JEPEKTEp CaKTATybl KaKeT. bapiblk MYyMKiH
0O0JIATBIH KOHENTY KOHE Kelly MYHKTTEP1 KOCBIMIIIA TOJNTHIPUIAIBIL.

AXKO MoHIH Tanmai OTHIpPKIMN, OJapibl KeOIHECe MaMaHap IbIH KYMBIC OPBIHIAPBIHIA OPHATACKAH KOHE
OJIapABIH KYMBICTAPBIH aBTOMATTaHIBIPYFa apHalFaH KociOM OaFbITTanFaH IIaFbIH ecemlTey XKyHenepi
peTiHae aHBIKTaMBI3. AKIApaTThl OHJIECY NPOIECIiH aBTOMATTAHABIPY VIIIH Ka3ipri 3aMaHFBl €cenTey
TEXHUKACBIHBIH MYMKIHAIKTEPiH KOJIaHy €HOCK OHIMIUIIriH, KY)KaTTapMEH XYMBIC iCTey HOTHXKEIUIITiH
apTTBIPpYFa KoHE 0acKapy akmapaTbIMEH ajJMacy/bl JKeAeIIeTyTe MYMKIHAIK Oepei.
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OBLIAA CTPYKTYPA, TUIIbI U ®OPMATbBI HU®POBBIX JAHHbBIX
AUCTAHIHMOHHOT'O 30HAUPOBAHUA 3EMJ/IU

Annomayus

TexHonmornu nuCTaHIMOHHOTO 30HAMpoBaHUSA 3emim (/133) mpencTaBiasioT coOOW He3aMEHWMBIH HHCTPYMEHT
N3y4YECHUS] ¥ MMOCTOSHHOTO MOHUTOPHWHIA HAIlleH IIaHeThl, moMoraomuil 3h(heKTHBHO HCIOJB30BaTh U YIPABIAThH €€
pecypcamu. CoBpemeHnHoe pa3Butue TexHosoruid /133 pacmmpsier chepy MX NMPHUMEHEHUs, OXBaThIBas BCE CTOPOHBI
HameW XM3HU. B JMaHHOW cTaThe W3JIOKEHBI OCHOBHBIE JTalbl CTAHOBJIEHHs TexHosorui J[33, mpuBexeH 00630p
METO/IOB HaOJIOJEHUsI 3a 3JEMEHTAMHM OKpY)XKalolleld Cpesibl, a TakKe PAacCMOTPEHBI o0Ias CTPYKTypa, THUIBI H
¢dopmatel nudpoBsix gaHHbIX J[33. OmnpejeicHbl TIaBHBIC XapaKTEPHUCTUKU MAHHBIX a3pPOKOCMHUYCCKOW CHEMKH,
pPacCMOTPEHbI CHOCOOBI XpaHEHWs AAHHBIX KOOPIMHATHOM MPUBS3KM W (GOpMaThl XpaHEHHA AaHHBIX. [IpuBeneHsl
OCHOBHBIC METOZBI MPEICTaBICHHS TeorpadMIecKuX NaHHBIX, a TAKKe OMMCAHBl BAKHBIE KAYECTBA KAXIOTO M3 THUIA
npexactasnenus naHHbIX J133. [IpoBeneH aHann3 MHTETPUPOBAHUS THUIOB MPEACTABICHUS TreorpadUuecKux NaHHBIX H
OTIpEJICTICHBI TIaBHBIC TPENMYINECTBA HHTETPUPOBAHHOTO THIIA MPECTaBICHHs NaHHBIX [133.

KaroueBble ci10Ba: 1UCTaHIMOHHOE 30HAUPOBAHNE 3EMIIH, a3POKOCMHYIECKHE METO B HAOMIOICHUSI, TTHKCEIb,
KOOpJMHATHAsI IPUBA3Ka, PACTPOBHIE U BEKTOPHBIC TaHHBIC.

Axoamna
J.M. Iaiivepoenos®, A.5. 3axuposa*
VI Iymunes amoinoaszer Eypasus ynmmuix ynusepcumemi, Hyp-Cynman x., Kasaxcman
KEP/II KAIIBIKTBIKTAH 30H/ITAY IIU®PJIK JEPEKTEPIIH KAJbI KYPbLIBIMBDI,
TYPJIEPI MEH ®OPMATTAPBI

Kepni xambIkTeIKTaH 30HATaY TexHONMormsuapsl (JKK3) 0i3niH FamaMmapbIMBI3AbI 3epPTTEY JKOHE Y3IIKCi3 OaKplIay
YIIiH TaTEIPMANTHIH Kypajl OOJBIN TaOBLIabI, OHBIH PECYpCTaphlH THIMIII MailalaHyFa jkoHe OacKapyra KOMEKTECeIi.
KampIKTBIKTaH 30HATAY TEXHOJOTHSACBIHBIH 3aMaHAyH OaMybl Oi3[iH eMipiMi3miH OapiblK calaxapblH KaMTHUTHIH
oIapsl KOJNJIaHy aschiH KeHelTeni. by makanana rapeimran JKK3 TeXHOJIOTHACH KaNBIITACYBIHBIH HETI3T1 Ke3eHaepi
OasHIAJIFaH, KOpPLIaraH OPTaHBIHBIH JJIEMEHTTEpiH Oaiikay ojicTepiHe HIoNy KepceTiireH, consiMeH kKatap JKK3
mudpIik IepeKTepiy Kajrbl KYPbUIBIMBI, TYpJepi MeH (opMaTTapbl KapacThIPbULIbL A3pPOFAPBILTHIK JEPEKTEPIiH
HETI3rl CHMATTaMalapbl AaHbIKTAJFaH, KOOPAMHATAJBIK JCPEKTEPAl CakKTay oMICTepl JKOHE JepeKTepi cakray
(dbopmaTTapbl KapacThIpbUIFaH. [ eorpadusuiblK IepeKTep/Ii YCHIHYABIH HEri3ri omicTepi YCHIHBUIFAH, al KallbIKTaH
KAIIBIKTBIKTAH 30HATAY MOJIMETTepiH YCHIHYABIH Op TYPIHIH MaHBI3Ibl KacHeTTepi cumarrairad. [eorpadusuibik
JEPeKTepi YChIHY TYPJCPiHIH HHTErpalMsiChIHA Tajgay >Kacali[ibl JKOHE KAIIBIKTHIKTAH 30HATAY MOJIMETTepiH
HMHTETpaMsUIaHFaH TYPIHIH HET13T1 apTHIKIIBIIBIKTAPEI aHBIKTAJBL.

Tyiiin ce3mep: Xepai KaIIBIKTBIKTaH 30HATAY, adpPOFAPBINITHIK OaKpUIay OmiCTEpi, IMHKCEIh, KOOPIMHATAIBIK
ciireMe, pacTpIbIK XKOHE BEKTOPIIBIK MATiIMETTEP.

Abstract
GENERAL STRUCTURE, TYPES AND FORMATS OF DIGITAL DATA
OF REMOTE SENSING OF THE EARTH
Shaimerdenov D. !, Zakirova A
L. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan

Earth remote sensing technologies (ERS) are an indispensable tool for the study and continuous monitoring of our
planet, helping to effectively use and manage its resources. The modern development of remote sensing technologies
expands the scope of their application, covering all aspects of our lives. This article describes the main stages of the
development of remote sensing technologies, provides an overview of methods for observing elements of the
environment, and considers the General structure, types and formats of digital data for remote sensing of the Earth. The
main characteristics of aerospace survey data are defined, methods of storing coordinate reference data and data storage
formats are considered. The main methods for representing geographical data are given, and the important qualities of
each type of remote sensing data representation are described. The analysis of integration types to represent geographic
data and identified the principal benefits of an integrated data view ERS.

Keywords: remote sensing of the Earth, aerospace observation methods, pixel, coordinate binding, raster and vector data.
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Marepuanbl KOCMMUYECKOH ChEMKH, NEepejaBaeMble CIlyTHUKaMU JUCTAHIIMOHHOIO 30HAUPOBaHUS 3eMIIU
(/133), HaxomsAT NPWMEHEHWE BO MHOTHX OTPaciasiX — B CEIBCKOM XO3MWUCTBE, THAPOJIOTHUYECKHX U
Te0JIOTHUECKUX HCCIIEOBAHUAX, JIECOBOJCTBE, IUIAHUPOBKE TEPPUTOPUN, OXpaHE OKpYKAIoLIEH cpemsl,
00pa3oBaTebHbIX, BOCHHBIX M pa3BeAbIBaTelbHbIX Leisax. Cucrtembl /33 MO3BOISIOT 32 HEOONBLIOH
IIPOMEKYTOK BPEMEHM IIOJNyYUTh HYXHYIO HMH(OpMaLUI0 c OONBLIIMX TEppUTOpUA (B TOM YHUCIE
TPYAHOIOCTYIIHBIX U ONACHBIX Y4aCTKOB).

MOHUTOPHUHTOM Ha3bIBaE€TCSl CUCTEMATHYEeCKOe HAOMOACHUE 32 00BEKTOM B LENAX MPOTHO3a U3MEHEHUH
€ro COCTOSIHUS M YIPABJICHUS 3TUMH U3MEHEHUSAMHU. [[pUMEHUTENBHO K TAKOMY OOBEKTY, KaK OKpYy’Karowiast
cpeza, B IUTEpaType BCTPEUAIOTCS pa3In4Hble Ae()UHIINN MOHUTOPHUHTA.

CymecTByomye MeToAbl MOHHTOPHHTA 3a JJIEMEHTAMH OKpPYXKaIOIeH cpellbl MOXHO pa30HWTh Ha JBE
OoJbLIKe TPYIIIEL:

1) KOHTaKTHBIE METOIBI H3MEPCHHIA;

2) AMCTaHLUMOHHBIE METOIbI 30HAUPOBAHUS 3EMJIH.

K mnepBoil rpymnme OTHOCATCS Kak HEMOCPEACTBEHHbIE M3MEPEHUSI XapaKTePUCTUK COCTOSHUS
OKpy’Karoleil cpelpl, Tak U JabopaTopHbIE M3MEPEHHs Ha OCHOBE MpeaBapuTesbHOro otbopa mpobd. Ko
BTOPOH TpyYIIIIE OTHOCSTCSA pa3jIniHble TUCTAHIIMOHHBIE (HEKOHTAKTHBIE) CIIOCOOBI M3MEPEHUH, B KOTOPBIX
HCIIOJIB3YIOT MPUOOPHI, PU3MUECKU YIaJICHHBIC OT UCCIEAYEMBIX 00BEKTOB [1].

ABPOKOCMHYECKHE CHEMOYHBIE CHCTEMBI IMOCTaBISIOT CHUMKH B aHanoroBoi (Qororpadmum), mubo
uugpoBoil Gopmax (maHHBIEC, TepelaBacMble Ha Ha3eMHYIO CTAHIWIO WIH (PUKCHpyeMble Ha OOpTy Ha
MarHUTHBIX HOCUTEIISX ).

AHANOTOBBI CHAUMOK — 3TO AHMCKPETHOE TOJyTOHOBOE (YEepHO-Oesioe) WM IBETHOE H300paskeHHe.
PazpaGoTtanpl ¥ HalIM MIMPOKOE MNPUMEHEHWE METOAbl HMX BHU3YalbHOTO reorpauyecKoro
neimupUpoOBaHUsL.

HudpoBble CHUMKH MPEACTABISIIOT JUCKPETHOE HM300pa’KeHHE, COCTOSIIEe M3 MHOKECTBA OTAEIBHBIX
3JIEMEHTOB — IHKceJed. X MoaydaroT ¢ MOMOIIBI0 CKaHHPYIOIIUX CHCTEM Ha OOpTYy CIyTHHKA WM TPU
PY4YHOH OLM(POBKE aHAIOTOBBIX CHUMKOB B pacTpoBoM Qopmare. PacTpoBble naHHbIE OpraHM30BaHbI B
CETKY CTPOK W CTOJIOIOB M MPEACTABISIOT HEKOTOPYIO reorpaduueckyto obmacts. [Tukcens - 310 syeiika
TaKOW CETKH U HAUMEHbIIas 4acTh HU(PPOBOT0 N300pakeHUs 00JacTH. 3HaYCHUE KaXKA0M pacTpoBOM sUeHKU
— KOZIMPOBAaHHAS CHEKTpaibHas SIPKOCTh WK hoTorpaduieckas INOTHOCTb. JTH UH(POBBIE MIPEACTABICHUS
MpHU OTOOpaKEHUH WX HA DKpaHe WM MPH pacledyaThiBaHuM 00pa3yroT nzobpaxenus. LludpoBbie cHUMKH
COXpaHsoTcs B (paiiinax JaHHBIX, HA3bIBAEMbBIX TaKkKe (aiaaMu M300pakeHHH, KOMIBIOTEPHBIX JUCKaX, Ha
MarHUTHBIX JIEHTaX WIM B JApYrux cpenax. OOHOMY HHMKCENI0 H300paK€HHS MOXKET OBbITh CBS3aH C
HECKOJbKMMH 3HaueHWsAMH (aiina JaHHBIX, KOJIMYECTBO KOTOPBIX ONPENENISIETCS HCHOJIb3YEeMbIM
KOMIUIEKTOM CIIEKTPaIbHBIX 30H CHUMKA.

TepMuH «mIMKCeNIb» HCIONB3YyeTCS A OOO3HAYEHHUs] 3JeMEHTa, Kak (aiia n300pakeHus, Tak u
n300paxkeHus1 Ha dKkpaHe auciuies. OOBIYHO OAMH NHKCENb B (haiiie COOTBETCTBYET OJHOMY IHUCIICHHOMY
MUKCETI0 WJIM 3JIEMEHTy H300paxeHHs Ha pacrnedarke. OIHAKO TpU YBENWYCHUH WIM YMEHBIIEHUHU
HM300paKeHHsT DTO COOTBETCTBHE TepsieT cBs3W. Hampumep, eciu u3o0pakeHue oToOpaxkaercst C
K03 PULIMEeHTOM yBETHUEHHS 2, TO OJHH MUKCeNb B (aiiie OyaeT COOTBETCTBOBATh 2X2 sueKaM Ha dKpaHe
nucries [2].

PacTpoBbie JaHHBIE MOTYT TaKXKe MPEICTaBIATh MHOTOLBETHbIC M300paxenus B manutpe RGB (Red-
Green-Blue) kaptel, cocraBiieHHbIE B pe3ylibTaTe OOpaOOTKH CHHMKOB, WIIH OTCKaHHPOBAHHBIC KapTHl,
KOTOpble OyIyT colepXaTh 3HA4YEHHUS BBICOT pelibeda MOBEPXHOCTU (TUICOMETPHYECKHE NaHHBIE) - 3TO
naHHeie 1udpoor mMomenu penbeda (LIMP), cozmanHbIe ¢ HCHOIB30BAaHHEM CTEpeONap CHUMKOB, WU
MMIIOPTHUPOBAHHBIE U3 IPYTMX UCTOYHHKOB.

CranmapTHBIN YMCIOBOM THH 3amuceil HU(POBBIX CHUMKOB - OMHApHBIA OaWTOBBIN, YTO COOTBETCTBYET
MpaBWJiaM KOJWPOBAHUS CHEKTpajdbHOW spkocThu. Kak w3BecTHO, B KOMIBIOTEPHBIX IIpOrpammax
WCTIONB3YIOT TaKXKe Ielble, IEHCTBUTENHHBIC THITHI Yicel U OyKBEeHHO-IUPpoBbie cuMBOJIBI (ASCII-ko/151).

Tax kak B OOJIBLIMHCTBE CIIy4aeB Ui 00pabOTKH pe3yIbTaTOB a3POKOCMUYECKONW CheMKH MPUMEHSIOTCS
pacTpoBbie reorpaduyeckue HHPOpMaMOHHBIE cucTeMHble — makeTsl (['MC-makeTbl), TO 30HAJbHBIC
M300paKeHUsT PACCMATPHUBAIOT B HUX KaK CIIOM WHPOPMAIUH, HAPSY C IPYTUMH CI0SMH 0a3bl JaHHBIX. DTH
CJIOM MOTYT HCIIOJIb30BaTh pa3iuyarounifecs oT OaWTOBBIX THINBI AaHHBIX. ClemoBaTeibHO, HEOOXOAUMO
3HaThb UHUCIOBBIE THUIBI MCIOJIB3YEMBIX JAHHBIX, YTOOBI KOPPEKTHO OTOOpaxkaTb W 00pabaThIBaThH
nHpopmanuio. K npumepy, cioii, MpencTaBiIsFOIIANA BHICOTHI TIOBEPXHOCTH CO 3HAYEHHsAMHU OT -51.257 mo
553.401, Oymer oOpabaThIBaThCs HMHAYe, YeM CJIOH, COJEpKaluid HWHPOPMALMIO O pPa3MEHICHUH JBYX
O0OBEKTOB - CYIIH U BOJIBI, U UCIIONIB3YIONUI TobKO 2 3HadeHus (0 u 1) s ux uneHTudukanum [3].
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[MopsiikOBBIC WM HOMHHAITLHBIC JIAHHBIE UCTIONB3YIOTCS Uil 0003HAYCHUSI KIIACCOB OOBEKTOB WM TEM,
MMO3TOMY TakWe CJIOM HAa3blBAIOT TEMaTHYEeCKMMHU. TemaThdecKkue pacTpoOBBIE CJIOW, Hampumep,
PaCTUTEIBHOCTh, TPYHTHI, HCIIOJIB30BAHUE TEPPUTOPHI U IOYBBI MOTYT OBITH OPTaHU30BAHBI MO PE3yJIbTaTaM
KOMITBIOTEPHOTO JICHIM(PPUPOBAHUS CHUMKOB. B 3TOM cllyuae cojepKamuicsi B HHUX IHKCEIh HMEET
3Ha4YeHHe HOMepa Kiracca.

@aiin M300pakeHUST MOXET IPENCTaBIATh KOMOHWHAIIMIO TEMATHYECKUX W HEMPEPHIBHBIX CIIOEB WIIH
cnoeB oanoro tumna. Mcxoausie ganusie [IMP, kak npaBumno, xpansrcs B ASCII-konax. UuciaoBsle JaHHBIS
IBETHBIX H300paXCHWH paccMaTpUBAIOT KaK KOABI I[BeTa. B pa3HBIX NPOrpaMMHBIX TMaKeTax s
AJIMTUBHBIX COCTABIIIONINX IIBETa OTBOJAUTCS PA3HOE YUCIO OWT: 3TO MOTYT ObITh 8 Omt (28 mmm 256
BO3MOXHBIX 3HAYCHHUI) U1 KaXJOr0 KOMIOHEHTa, Jnbo ams Bcero mnBeta [4]. CoOTBETCTBEHHO, s
MHTEPIIPETALUU TTUKCEIIS UCTIONB3YeTCs OAMH OaiiT, Moo 3 Oaiita (24 OGurta). MHpopmalus 0 KOOpAHMHATHON
MIPUBSI3KE OOBIYHO XPAHUTCS B 3arojoBke (aiia M300paskeHHs, KOTOPHIH MOXKET OBITh HAYaJIOM 3aIliCH
(hbatina, WM MPeNCTaBIATECSA OTIENBHBIM (aitiom. Yame Bcero B pactpoBbix ['MC-nakerax HCIONB3YIOTCS
JIB€ OCHOBHBIE CUCTEMBI KOOPIMHAT:

- pactpoBble (wiH (haiIOBBIE) KOOPIWHATHI, ITOKA3BIBAIOIINE MECTOMOJOXKEHHE MHUKCENS B Tpeienax
n300paskeHusI Wi (aiiia TaHHbIX;

- IPSIMOYTOJILHBIE HITH reorpaduyeckue KOOpAHHATHI, MOKa3bIBAIOIINE MECTO TIMKCENSI Ha KapTe.

PacTpoBble KOOpAMHATHI PACHPENENIIOT MECTOIMOJOKEHHE MUKCENed B YHOPSAOYCHHOW CETKE CTPOK U
cTonbmnoB. OHM OTOOpaXKAIOTCS TUOO B HOMEpPaX CTPOK M CTONOIOB, THOO B IJIOCKHX KoopauHaTax (X, Y),
rJie KoOpArHATa X COOTBETCTBYET CTONOILY ceTkH, Y - crpoke. Kak mpasuio, koopaunatsl (0,0) B mepBom
cllyyae MUMEeT MUKCENb B JICBOM BEPXHEM YTy U300pa)KeHHUs, BO BTOPOM - 3TO IUKCENIb B JIEBOM HIKHEM
yIoy, a 3Ha4eHWs KOOPAWHAT [PYIHX THKCENeH ONpenessfoT C YYeToM pa3Mepa ITHKCENs
(mpocTpaHCTBEHHOTO pa3peuieHus) [5].

Tun uCHoNb3yeMbIX KOOPJMHAT OMPEASNIAeTCSs METoIOM (GopMupoBaHUs ¢aina (IUCTaHIIMOHHOES
30HAMPOBAHNE, CKAaHUPOBAHHE CYIIECTBYIOMEH KapThl W T.L.). lIpsMoyrompHbIE WM Teorpaduyueckue
KOOPJMHATHI 33Jaf0T MECTOIOJIOKEHNE TMUKcene b0 B IUIOCKOM cHCTeMe KOOpAMHAT —KapThl
HCIIOJIb3YeMOM MPOCKIUH, JTM00 B 0003HAYCHHUAX reorpaduuecKux KoopauHat (¢, A).

K naHHBIM IHUCTaHIIMOHHOTO 30HIMPOBAHMS 3EMIIM M3 KOCMOCAa Ha CTaHIMIX MpHeMa H 00paboTKH
MIPUKPEIUISIOTCS METaJaHHbIe, KOTOphIe coaepkaT WH(GOpMAaIuio O reorpauyecKkux KOOpAWHATAX YTIIOB
kagpoB. Cucremy koopauHar (aiina u300paskeHHS MOKHO TpaHc()OPMHPOBATH B CUCTEMY KOOPAHMHAT
BBIOpAaHHOW KapThl anmnapaTHO-porpaMMHbiMu cpectBamu ['MIC-niakeTa, T.€. MOJIY4YUTh T€OKOAUPOBAHHBIC
naHaple. Jlnsg TOrOo, 4YTOOBI TPAaBHIBLHO BU3YalM3UPOBATh H300paXKeHHWsT MO MH(PPOBBIM 3amHCIM,
MOCTaBIISIEMBIM IIYHKTAMU IIpHeMa WHPOpMAaIiH, He0OX0IMMO 3HaTh (popmar 3amucu (CTpYKTYpy JaHHBIX),
a TaKkXKe YHUCIIO0 €ro CTPOK U CTOJIOIOB.

HcnoneayroT cneayromniye (opMaThl, KOTOPBIE YIOPSIOYHBAIOT JaHHBIE H300paKeHH KaK:

- TOCIIeZIOBaTENbHOCTH 30H (Band Sequential, BSQ);

B BSQ-dopmare kaxaplii 30HAIBHBIM CHUMOK COICPXKHUTCS B OTAeabHOM (haiiie (puc. 1). 3to ymoOHO,
KOTJ]a HEeT HeoOXOoAMMOCTH paboTaTh Cpa3y CO BCEMH 30HAMH, OJHY 30HY JIETKO MpPOYUTHIBATH U
BH3YQJIH3UPOBATh, 30HATbHBIE CHUMKH MOXHO 3arpy’KaTh B JIFOOOM IMOPSIKE 110 JKEJTaHHIO.

30HA 1 30HA 2 30HA 3] 30HA 4

J“ }, /I |

[

¥
[ 30HA1 ¥ 30HA2 | |

Pucynox 1. @opmamul xpanenus OaHHbIX.
Iocnedosamenvrnocms 301 (BSQ)

B BIL ¢opmare xpaHeHus JaHHBIX, I7ie 30HBI chopmupoBansl no crpokaMm (Band Interleaved by Line)
30HANbHbIE JAaHHBIE 3alMCBIBAIOTCA B OAWH (haill CTpOKa 3a CTPOKOW, MPH 3TOM 30HBI YEepeAyIOTCS IO
cTpokam: 1-as ctpoka 1-0it 30HBI, 1 -ast cTpoka 2-0# 30HHI, ... .2-as1 CTpoka 1 -0l 30HBI, 2-asg CTpOKa 2-0i
30HB, ..., I.T.JA. (puc. 2). Takas 3anuch yao0Ha, KOTJa BBITIOJIHSISTCS aHAIN3 OJJHOBPEMEHHO BceX 30H [6]. B
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BIP-bopmare, rme 30HBl uepemyroTcss mmo mnukcenasM (Band Interleaved by Pixel) BwimonHsercs
TIOCIIeIOBATEIFHOE XPaHEHNE 30HATTBFHOTO 3HAYCHHS SIPKOCTH KaXKI0TO IMHKCes (puc. 3).

30HAY
21 86 34 28 31 89 21...
30HA2
16 18 21 32 19 18 21...
30HA3
08 06 04 03 06 09 10 12...
JOHAL
06 03 02 08 10 21 19 18
N
AN r\/\/\/‘\/f'
\
(217160806 86180603 34210402... 3
[CTPOKA 1, 30HA 1 ] CTPOKA 1, 30HA 2] CTPOKA 1, 30HA 3] CTPOKA 1, 30HA 4| CTPOKA 2, 30HA 1] : I e
NUKCEN NUKCEN NUKCEN

Pucynox 2. @opmamer xparnenus OaHHbIX.

b, uepedyiowuecs no cmpoxan (BIL) Pucynox 3. @opmamer xpanenuss 0anHbix

B BeimeykazanHOM Qopmare o4epeqHOCTh 30H cO cxaTueM HH(popMmanuu B (aiiie oCyIIecTBISIeTCs
Croco0OM TPYIIIOBOTO KOJUPOBaHUs (Hanpumep, B popmare jpg). Takoii popmar Ha3bIBAIOT COBMEIICHHBIM.
On ynoOeH Tpu OCYHIECTBICHHH TOMHKCEIbHON 00pa0OTKM MHOT'O30HAJIBHOTO CHUMKA, HAIpUMEp, B
anroputMax kinaccuukanuu. s cokpaiieHust o0beMa pacTpoBoil HHPOPMAIMK HCIOIb3YETCs TPYIIIOBOE
komupoBanue. K mpumepy, BMecTo 9 HyNIEBBIX 3HAYCHHWH B IM(POBON 3allMCH NAHHBIX 3aIHCHIBAIOT KO
90,ecu sipkocTh 9 mukceneil B crpoke cHuMKa umeeT 3HaueHue (. [lomoOuble (opmarbl ymoOHBI s
NEPECHUIKH 10 CeTH MHTEPHET U IJIs1 XpaHEHHUs! OOJIBLINX CHUMKOB, HO BMECTE C TEM AJIsl padOThI ¢ TAKUMHU
JaHHBIMH HEOOXOAMMO HMETh MPOrpaMMHOE CPEACTBO BOCCTAHOBICHHMS (PaclaKOBKH) IEPBOHAYAIBHBIX
naHHbIX. Daiinpl n300pakeHU 00BIYHO COMPOBOKIAOTCS JTOTOTHUTEIBHON HHPOPMAIIUEH, OTHOCSIIEHCS K
CHUMKaM, HallpuMep:

-onucanue (aina JaHHBIX (pa3pelIeHne, YUCiIo CTPOK U CTONOIOB, (hOpMaT, U T.IL.);

-CTaTUCTHYECKHE JaHHbIE (HAapUMep, XapakTEPUCTHUKH PACHpPEAETICHUS SPKOCTeH — MaKCHMallbHOE,
MUHHMAJIBHOE U CpeTHEE 3HAUCHHS, IUCTICPCHS);

-aHHbIE O KapTorpaduIecKoil MpoeKIHH.

CymiecTByeT [Ba OCHOBHBIX METOJa IIPEACTaBICHUs reorpapuyeckux JaHHbIX. [lepBblii MeTox
MpeJICTaBJICHUS JAHHBIX HAa3bIBACTCSl PACTPOBBIM U 3aKIIFOYACTCS B Pa3JIEIEHUH UCCIIElyeMOTro MPOCTPAHCTBA
Ha SYEeHKW/PIEMEHTHI, KaK MpaBHJIO, PaBHbIC MO pasMepy. B pesynbrare monydaercss peryispHas ceTka
(pactp, marpuua, Tpun), KaXAbI W3 SYEHKH KOTOpOW ompexensercss AByMs KoopauHatamu (X, Y wiu
KOJIOHKA, PsIJ) ¥ a/UIUTUBHBIM 3HAYCHHEM IS KaKI0H siueiiku. OCHOBHBIMU XapaKTePUCTUKAMH PACTPOBBIX
JAHHBIX SIBJISIOTCS - pa3pellieHrue CKAaHMPOBAHMS, LBETHOCTH (TTIyOMHA I[BETA), €CIIM PAcTPOBBIC JaHHBIE
reorpaduyecku NpHUBA3aHBl, TO K WX XapaKTepUCTUKaM J0O0aBISIIOTCS TaKUe IapaMeTpbl Kak CUCTeMa
KOOPAMHAT ¥ MPOCTPAHCTBEHHOE pa3pelieHue (paspelieHne Ha MecTHOCTH). CaMbIM HPOCTBIM MPHUMEPOM
PacTpOBBIX JJAaHHBIX SIBIISICTCS OTCKAHMPOBaHHAS KapTa.

Hpyrumu o0pas3uaMu pacTpOBBIX JAHHBIX SIBIAIOTCS JAaHHBIC IMCTAaHIMOHHOTO 30HAMPOBAHMS, JaHHBIC,
¢dororpaduu, noxydeHHsle B mpouecce pacTpoBbix onepauuii B apyrux ['MC. Ilpumep pactpoBoro tumna
JTAHHBIX TIPE/ICTaBICH KOCMIYECKUM CHIMKOM ropoza Kokmietay u ero okpectHocTeil (puc. 4).

Pucynox 4. Pacmposbviii mun npedcmasgienus ceoepapuieckux OaHHbIX
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B 3aBucnmocTn kak n300pakeHHe ObIIO MOMYYEHO U YTO OHO COICPIKUT, KaXKABIH JIEMEHT H300paKeHUS
MMeeT ompeziesieHHoe 3HaueHne. K npumMepy, ecian CHUMOK OBIJT MOTYy4YeH CO CITyTHHKA, KaXKAbIH €ro IMHKCeb
HpeAcTaBisieT co0oi TpaHC(HOPMHUPOBAHHOE B LU(PPOBOE 3HAUCHUE ONPEJCICHHOE KOJIUYECTBO CBETOBOM
SHEPTUHU, OTPAKEHHOM OT YYaCTKOB 3€MHOW TOBEPXHOCTH M IMOMaBIIeld Ha YyBCTBUTENBHYIO SUYEHKY
Mmatpuisl pudopa (cercop). IIpowmsBomHble pacTpoBble NaHHBIE B KaXIOW sSYEHKe MOTYT COJIEpKaTh
uH(pOopManHUIo 0 TeMIlepaType BO3IyXa U IMOYBBI, O BEICOTE HA/l YPOBHEM MOPSI B JaHHOH TOYKE, O IFIOTHOCTH
MOMyNSMKA BUAa Ha KB. KM W T.J. PacTpoBble JaHHBIE OYeHb yJOOHOE CPEINCTBO IJisl YIpPaBICHUS
uHpopmManmeld O HENpepHIBHBIX NPH3HAKAX, HMMEIONIMX 3HAUYeHHE B KaXIOH TOYKE 30HIUPYEMOM
MOBEPXHOCTH (TaKUX KaK BIAKHOCTh, TEMIIEPATYpa, JaBICHUE U T.1.).

BekTopHBIi MeTOA HMHTEpHpeTaldyd MPOCTPAHCTBEHHBIX OOBEKTOB paclpeAessieT Bce OOBEKTHl Ha
AIIEMEHTHI — Y3JIbl, HMEIOIINE CBOM KOOPAWHATHI, H COCTUHSIONINE UX apKH. ATpuOyTHBHAs MH(DOpMAIHS
MOXET COIIOCTAaBIIATHCS KaK ¢ CAMHUMM DJIEMEHTAaMH (JIMHUSMH, Y3JIaMH), TaK M C COCTABJICHHBIMH M3 ITHX
SIIEMEHTOB LENBIMU O0ObeKTaMH [7]. BekTopHBIe JaHHBIE MOTYT COCTOSTH M3 Pa3IM4YHBIX CIIOEB: TOYEK,
JUHAK ¥ TOJIMTOHOB. JIaHHBIM TUN MpeNCcTaBIeHUs AaHHBIX 3aHMMAeT 3HAUUTENFHO MEHbBIIE MecTa B 0a3e
JAHHBIX BBUJY NPOCTOTHI CBOCH CTPYKTYpHI. [IprMep BEKTOPHOTO THIIA JAHHBIX NPEICTaBICH BEKTOPHBIM
cJo0eM reorpaguueckrux JaHHBIX ropoaa Kokmeray u ero okpectHocTel (puc. 5).

KOHbICOan

Kbiabintan
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Pucynok 5. Bexmopruiii mun npedcmagnenus 2eoepagpuueckux OaHHbIX

B cBoo odepens, BekTOpHbIE AaHHbIE OObIMHO HMMHOopTupyiorca B ['MC-nmaker, nmubo moiay4aroTcs
METOJIOM 3KpaHHOU OIM(POBKH U300PKEHUS TIOCPEICTBOM MBIIIH. DTOT METO]] Ha3bIBAIOT OI[U(PPOBKOIL 11O
pacTpoOBOM MOJJIOKKE.

Ero nmpuMeHSIOT A5 TeX Ke 1eliel, YTO U OLU(PPOBKH C IIOMOIIBIO AUTUTAN3EPOB:

-BBIJIEJIEHUS TPaHUIl aIMUHUCTPATUBHBIX palOHOB, BOJIOEMOB, JIOPOT;

-BBIOOpA 3TAJIOHOB JIsI KJIACCU(UKAIIUN O0BEKTOB;

-BBIICJICHUS TPaHul] 001acTel, PeICTABISIOIINX HHTEPEC s HCIIOIb30BaHHA B PA3IMYHbBIX 3a7adax.

CnusHue B OJHOW CHCTEME JBYX THIIOB AAHHBIX - PACTPOBBIX M BEKTOPHBIX - BRKHOE NPEHMYIIECTBO
I'MC-naketoB, coaepkammx MpoUeaypsl 00paboTku wu300pakeHwid (puc. 6). BekTopHble gaHHBIE
NPEACTABISIIOTCS HaOOpoM TaliMIl, COAEpXalluX I10CIEA0BATENbHOCTH aTpuOyThl M Hap KOOPAMHAT
00BEKTOB, HAJIO’KEHHBIX HAa PACTPOBBIN BU] JAHHBIX.

AHLNOHHBIA =
T —

Pucynok 6. Unmezpuposanue munoe npedcmasienus 2eoepapuyeckux OaHHbIX
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BECTHUK Ka3HIMY um. Abas, cepus «Pusuko-mamemamuyeckue Hayku», Ne2(70), 2020 a.

CoBMecTHOE TPUMEHEHNE MHTETPUPOBAHUS PACTPOBBIX M BEKTOPHBIX CJIOEB CIIOCOOCTBYET:
-o0ecrnedeHn0 00BEKTOB BEKTOPHOM KapThl aTpuOyTHBHON WH(OPMAITHEH, TOTYICHHON 1T0 CHUMKAM;
-00JIee UICTUHHOMY OITMCAHUIO CBOHCTB 00BEKTOB, OTPA3UBILMXCS HA CHUMKE;

-N00aBIICHHUIO JPYTUX aTPUOYTOB OOBEKTOB K CIIEKTPATbHBIM PU3HAKAM.

B 3axmmrouenue ciemyer OTMETHTh, YTO OCHOBHOM 3ajadeil Ompkaninero Oymymiero OyneT SIBIATHCS
KOMIUIEKCHAs HMHTErpanisl pe3ylbTaTOB CHEMOK, IMONYyYaeMBIX OT BCEX HCTOYHHKOB HUCTAHIIMOHHOTO
3oHAMpoBaHus. Takas naTerpamus Oynet HanbOoee 3PPEKTUBHOM MPH 1IeJICCO00Pa3HOM MOAX0/IE K BEIOOPY
THIa, GopMaTa M CIIocOOOB XpaHSHHS ITU(GPOBBIX MTAHHBIX TUCTAHIIMOHHOTO 30HIUPOBAHMS 3EMIIH, a TaKKe
MPaBIIIFHOM BbIOOpE THIIA MPEACTaBICHHUS TeorpaduuecKnx MAaHHBIX W HMCIOIB30BAHUH MPEUMYIIECTB HX
WHTETPUPOBAHUSL.
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6 [leoepauueckue ungopmayuonnvie cucmemvl u Oucmanyuonroe 3onouposanue. - URL: https://gis-
lab.info/docs/giscourse/12-raster.html (Jama o6pawenus - 08.05.2020)

7 bBoacynosckuti M.A. Ilepcnekmugvl pazeumus Mupogoll epynnupoeky u ucnoisv3osanus daumueix /33 2018. -
URL: https://aboutspacejornal.net/2018/04/26/ (ama obpawenus - 09.05.2020)

References:

1 Gorshenin A.E., Kondratenko S.A., Osadchuk R.N., Pereguda A.M. Kosmicheskie metody distancionnogo
zondirovanija Zemli: Uchebnoe posobie Zhitomir: ZhVI NAU 280.

2 Kbnizhnikov Ju.F., Kravcova V.l., Tutubalina O.V. (2011) Ajerokosmicheskie metody geograficheskih
issledovanij. M.: Akademija,336.

3 Garbuk S.V., Gershenzon V.E. (1997) Kosmicheskie sistemy distancionnogo zondirovanija Zemli. M. lzdatel'stvo
Ai B, 296.

4 Vorob'eva A. A.(2012) Distancionnoe zondirovanie zemli. SPb.: NIU ITMO, 168.

5 Kashkin, V. B. (2007) Cifrovaja obrabotka ajerokosmicheskih izobrazhenij. Versija 1.0 [Jelektronnyj resurs]
jelektron. ucheb. posobie V. B. Kashkin, A. I. Suhinin. Jelektron. dan.(10 Mb) Krasnojarsk : IPK SFU, (Cifrovaja
obrabotka ajerokosmicheskih izobrazhenij: UMKD Ne 54 ruk. tvorch. kollektiva V. B. Kashkin). — 1 jelektron. opt. disk
(DVD).

6 Geograficheskie informacionnye sistemy i distancionnoe zondirovanie. - URL: https://gis-
lab.info/docs/giscourse/12-raster.html (Data obrashhenija - 08.05.2020)

7 Bolsunovskij M.A. (2018) Perspektivy razvitija mirovoj gruppirovki i ispol'zovanija dannyh DZZ. URL:
https://aboutspacejornal.net/2018/04/26/ (Data obrashhenija - 09.05.2020)

300



https://gis-lab.info/docs/giscourse/12-raster.html
https://gis-lab.info/docs/giscourse/12-raster.html

K¥PMETTI ABTOPJIAP!

«DPu3MKa-MaTEMaTHKAIBIK FHUIBIMAAPBD CEPHUSCHI, «XabaplibDy FHUIBIMH JKypHajbl MaTeMaTHKaHBIH,
MexaHHKa MeH (PU3MKaHbIH, MH(QOPMATHKAHBIH, COHBIMEH KaTap MEKTENTe, KOJUICHKAC KOHE KOFaphl OKY
OPBIHBIHJIA (PU3UKA-MATEMATUKAJIBIK TIOHJIEP/Ii OKBITY SICTEMECIHIH 63eKTi Maceseepl OONbIHINIA FHUIBIMHU-
Ou1iM Oepy 0acBUTBIMBI OOJIBIT TaOBLIA B,

«Xabapmb»y KypHaibl KazakctaH PecnyOiMKachIHBIH #MOJCHH JKOHE akKmapaT MMHHUCTPIIIriHIe
MemiiekerTik TipkeyaeH (Kyamik Ne4824-)K, 15.03.2014 k.) ©TKEH >KoHE XaJIbIKapaJIbIK UIACHTU(UKAIIUSIIBIK
Hemipi (ISSN 1728-7901) 6ap. KP Binim jkoHe FHUIBIM MUHHCTPJIITIHIH OLTIM KOHE FBIIBIM CajlaChIHIarhl
kanaranay Komwurerinig memimiMen (10.07.2012 k., Nol082 OyHpbIK) FBUIBIMH KbI3METTEpPiHiH Heri3ri
FBUIBIMH HOTWDKENEPiH kapusinay yuriH AGait ateiaaarsl Kas¥I1Y XaGapiis! xKypHasl

- (usuka-mMaTemMaTuKa FhUIBIMAAPHI (MATEMaTHKa, HU3HKA, MEXaHHUKA);

- TEXHUKaJBIK FEUILIMIAP;

- Tenarorvka (OKBITY )KoHE TopOueley TeopHsChl MEH dJlicTeMeci /MaremaTnka, Gu3uka, nHpopMaTHKa,
Ou1iM Oepy/i aKnapaTTaHAbIPy) FhUIBIMAAPhIMA MaHIBIKTaphl OOMBIHIIA OACKUTBIMIAD TI3IMIHE CHT 31

Kypran "¥ATTHIK FUIBIMH-TeXHUKAIBIK aknapat optanbirel” AK (¥FTAO) monimerrep 6a3ackiHa Kipesi
XKOHE KazakcTaHAplK nurtarray ©Oasacel (Kasllb) OolipiHiia Hengik emec WMMAKT QakTopel 0ap
(http://www.nauka.kz).

2009 xburnan Oacran MuxeHupuHr xkoHe TexHomoruss MHCTUTYTBIMEH (¥IBIOpUTAHUS) aKIapaTThIK-
KOJIay KBI3MET KepceTyre jkacairaH kemiciM-maptTbiy (Ne2, 12.01.2009k.) Herizinge AOail aThIHIAFbI
Kaz¥IIV «®usuka-mateMaTHKa ceprsichl» OOMbIHIIIA Xa0apibl )KypHAIIBIH/IA )KapUsUIaHATHIH MaKalaiap by
pedeparusti akmapatsl INSPEC anekTpoHIbI MaiMTep KOpBIHA €HTI31Ie.

«PU3UKA-MATEMATHUKA FbUIBIMJIAPBD» CEPUACHI, «XABAPIIBI»KYPHAJIBIHA
BACBLUIATBIH MAKAJIAJIAPJIBI BE3EH/IIPLIIYTE KOUBIJIATBIH TAJIAIITAP

I. KaxerTi MmaTepuanaap
1. XKeke o3 aTTapblHAH >KApUIANWTBHIH IOKTOPAHTTAp, MAruCTPaHTTap JKOHE CTYAEHTTEP YILIIH FBUIBIMU
JKETEKITIHIH PEIICH3UACH O0ITYBI KEPEK.
2. Makaa aBTOpJIapBIHBIH CaHBI-4 apTHIK eMeC.
3. ABtop (aBTOpmap) Typajsl MANTIMETTEpAl KaMTHUTHIH, XaOapimsl >KypHANBIHBIH JJEKTPOHIHIK Dopma
TONTBHIPBIIAABI: TETi, aThl, OKECiHiH aThl, XYMbIC OpHBI (Kaia, YABIMHBIH/ KOO TONBIK aTaypl XoHE
KBICKAPTBUIFAaH aTaybl), FRUIBIMUA JOPEKeCi MEH aTaFbl, JIaya3sIMbl, OUTIM alymipuIap YIIiH — JOKTOpaHT,
MarucTpaHT HeMece CTyJeHT, € - mail, Gaitmansic TenedoHBl; MaKanara aHHOTAIMUIAP, 3 TULAEri TYWiHMII
ceszep.
1. Makanansbl 6e3eHaipy epexeci
Makauna motiai Word peaktopsinaa Oipilik HHTEpBa apKblIbl Tepiny kepek; .[lapak mimimi : 210 X 297 mm
(A4); XKorapbl, TOMEHTI, OH JXaKTarbl, COJl JKaKTarbl epicrep: — 2 cM; Makana Oerrepi HeMipieHOECH I,
5.Ipudt: Times New Roman (ka3ak, opbiC, aFbUIIIBIH TUIAEpi YIimiH) — 11 1T, sKonapasibik HHTEpBaI — Oip;
a03aI1ThIH OIpiHIII JKOMBIHBIH HIeriHici-0,5 cM.; Word penakTopbiHia OpbIHIAAIFaH CypeTTep 00BEKT peTiHae
KOMBLTYBI Kepek; Makana MoTiHi eHi OOBIHIITa POpMAaTTaTyhl KEPEK.
I1l. ®opmya :ka3yFa KOHBLIATHIH TAJANTAapP
dopmMynamarel CHMBOIIAPABIH OIIIeMIepi : 00BIUHBIN — 11 IT, KPYITHBINH HHAEKC — 6 IT, MEIKHA WHICKC —
5 1T, KPYIHBINA CUMBOI — 24 1T, METKUH CUMBOJ — 4 TIT (MaTEMAaTUKAIBIK penakrop Equation).
1V. Haiinanansuiran dneduerTep Tizimi: Makanana naiinanaHpurad oneOueTTep MOTIHJE MaiiiaiaHy
perine colikec KODKa30aHBIH COHBIHA KENTipineai. Makanaaarsl 9/ieOMeTKe CUITey KBaIpaTThIK KaKIIaaa
6epineni, mbicansr, [1], [2,3], [4-7].
V. MakajaHbIH TYpi
1. Con >xak >xoraprbl OypsiibiHIa Oac opintepmedr MPHTU (kaprteuiaii kapaiTeuras, kerib Nel0);
2. Con xak >xoraprbl OypeimbiHaa Oac apintepmen ©OXK (kapTeuiait kapaiTeuirad, Nel(0 kerib);
3. Kypcusnen, xapTbuiail KapaidTeliMaraH Kini opintepmer (Nell kersb) opTana aBTOpABIH
(aBTOpMapBIH) aThI-KeHI MeH Teri; JKorapFbl MHIIEKCIIEH aBTOPABIH XYMBIC OpHBI (OipHEeme
aBTOpJap OOJFaH JKarJaiia) COUKECTIrH KepceTei.
4.bip Ooc >xonaaH KeiiH KypcHBIIEH aBTOp (aBTOpPJIap) KYMBIC ICTEUTIH YIKbIM KoHE KaJlaHbIH aThl (KErib
Nell);
5. Bip 6oc >xonmaH KeWiH >KapTbliail KapaiTeuiFaH Oac opinTepmeH, mpudt Cambria (kerib
Nell) makana aTsl;
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6. Bip Ooc xommaH kediH Makanmara yimr Tuiie (kKasakiia, opeiciia, arpurmbiHina) 100-150 ce3men
TYpaTbIH KbIcKama anaatna (kermb NelO);
7. bip 60c xongaH kein yu Tinge 6-8 cezmen TypaThiH TYHiH ce3aep (kernb NelO);
8. Bip 60c xonaan keifin Makana MaTiHi (kerib Nell);
9. MoriHHeH KeifiH eki 0oc o Tactan Kilni opinTepMmeH anebuerrep Tizimi (kerip NelO). Bipmik
uHTepBaj. Ti3iM HOMepIIepi HyKTeCi3.
VI. Makanajapabl :kapusijiay TUiepi — Ka3ak, opbIC, aFbLIIIbIH TLIAEpI.
Penakuusira TyckeH Makamanapra OuriM camackl OOWBIHIIIA MaMaHAap MEH FhUIbIMAap mikip Oepemi. Ilikip
HETi3iHAe pelakius anKachl aBTOPFA MaKaJaHbl Tarbl Ja TOJBIKTBIPYFa (TY3€TYre) YCHIHBIC Kacaybl, He
MYJJIeM KaWTapbein Oepyli MyMKiH. BypeiH skapusitanFaH Hemece Oacka Oacmara kiOepuIreH Mmakananap
KaObUIIaHOalnel. Makana kenmemi 5-7 Oer. Kememi 7 OerreH apThlk OonFaH jKarjaiiia >KypHaml
pelaKknMsACHIMEH Xabapjachlll  Keicyynepi KakeT. Makana MoOTIHIHE €HETIH WUIFOCTPaIUsUIap/IbIH,
cy10aap IblH XKOHE KECTEIEPIiH KeJieMl MOTIHHIH JKaJIlbl KeJIEMIiHe Kipei.

Makananbl JalbIHIIAY JKOHE JKapusiay OOHMBIHIIA makjga OoyiFaH OapiiblK CypakTap OOMBIHINA KYypHAI
penakiuschIHa XadapiacelHbI3IAP.
MexeH-Kkaiibl: ATMaThl Kajackl, Teyie 6u 86 kereci, AGait atbinaarsl Kaz¥I1Y, Maremaruka, gusuka
XoHe HH(OpMATHKa HHCTUTYTHI.
Kayantel xarmbuiap: +7 707 7268828, +7 707 1754132
e-mail: Vestnik.KazNPU.FMS@gmail.com

YBAXKAEMBIE ABTOPBI!

Hayuwnbrii s)xypuan «Xaoapmbl» KasHITY um. AGas, cepust «DU3MKO-MaTeMaTHICCKUE HAYKI SBJISICTCS
Hay4HO-00pa30BaTENbHBIM H3IaHHEM [0 aKTyaJbHBIM BOMNPOCAaM MaTeMaTHKWA, MEXaHWKH W (U3UKH,
WH(POPMATHKH, a TAaKXKe HH(POPMATH3AIMH 00pa30BaHHS U METOIMKE IPENoAaBaHus (PU3NKO-MATEMATHUECKUX
JTUICIIUTUINH B IIKOJIE, KOJJIEMXKE U BY3€.

Pemennem Komurera o koHTpoio B chepe oOpa3oBanus U HAYKH MUHHCTEPCTBA 00pa30BaHMs W HAYKU
PK (ITpuka3 Ne1082 ot 10.07.2012 1.) Bectauk KazHITY nm. Abas, Cepus «pusnko-mMaTeMaTHIECKAE HAYKI
BKITIOUeH B [lepeuens uzdauuii, pexomeroyemvix Komumemom no konmponio 6 cghepe 00pazosanus u HayKu
Munucmepcmea obpazosanus u nayku Pecnyonuxu Kaszaxcman s myOIMKalid OCHOBHBIX PE3YNIHTATOB
HayYHOU JeATENbHOCTH I10 CIIEIYIOIINM HAPaBICHHIM:

- (usuKo-MaTeMaTHYECKHe HayKH (MaTemaTnka, Gusmka, vHHOpMaTHKA, MEXaHUKA);
- TEXHUYECKUE HAYKU;

- TemarornyecKkue Hayku (Teopwsi W METOonuKa OOydeHHWs W BOCIWTAaHHs/MaTeMaTHKa, (hr3uKa,
uHpopMaTHKa, HH(HOpPMATH3AIHS 00Pa30BAHU).

Kypnan Bxomutr B 0a3zy manHbIXx AO «HanwoHambHBIA IEHTp HAyYHO-TEXHUYECKOH WH(pOpMAITUm»
(HIIHTHW) wm wumeer HeHyneBod WMIAKT (akTop MO KazaxcTaHckoil Oaze mmrupoBanus (Kasbll)
(http://www.nauka.kz).

C 2009 r. meiicteyer [HoroBop ¢ Mucturyrom Wmxenupunra u Texnomormii (BemmkoOputanwus), Ha
OKa3aHue MH(OPMAaLMOHHO- COIPOBOJUTENBHBIX YCIYT, COIJIACHO KOTOPOMY pedepaTuBHAs HHPOPMALHS O
crathsx, myonukyemsix B Bectuke KasHITY umenu Abasi, BHOCHTCA B 3J1eKTpOoHHYIO 0a3y naHHbIX INSPEC.

TPEBOBAHHUA K O®OPMJIEHUIO CTATEM, ITYBJIUKYEMBIX B )KYPHAJIE «BECTHHUK.
CEPUA OPU3NKO-MATEMATHYECKHUE HAYKWN»

l. IIpeacraBiaenne HeOOXOAMMBIX MAaTEPUATIOB

1. J1nst MOKTOPaHTOB, MATHCTPAHTOB M CTYIEHTOB, ITyOIUKYIOMIUXCS €ANHOINYHO, PEICTABISIETCS PELICH3MS
Hay4yHOT'O PYKOBOJIUTEIIS.

2. KonudecTBO aBTOPOB CTAThH - He Goee 4.

3. ABropamu 3anonnsercst anekrponnas ®opma BecrHuka, cozmepikaiuasi cBeleHus 06 aBTOpe (aBTOpax):
(dbamMunus, UMs, OTYECTBO, MeECTO paloThl (ropoA, Ha3BaHHME OpraHM3alUK/By3a O€3 COKpalleHUd u
COKpAaIllEeHHOE Ha3BaHUE), y4YeHas CTeleHb W 3BaHME, JOJDKHOCTb, Uil OOYYAIOLIMXCS — YKa3bIBA€TCS:
JOKTOPAHT, MarUCTPaHT UJIM CTYAEHT, €- mail, KOHTaKTHBIN TenedoH; aHHOTALMH K CTaThe, KIIIOYEBbIE CIIOBA
Ha 3-X s3BIKaX.
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Il. TIpaBuna opopmaenns crareii.

Texcr crathu no/mKeH ObITh HaOpaH B penakrope MS Word uepes oqunaphblii natepsai; ®opmat iucra: 210
X 297 mm (A4); [Tons: BepxHee, HUKHEE, TPABOE, JICBOE — 2 CM; CTPAHMIIBI CTaThU He HyMepytoTces; pudr:
Times New Roman (juis ka3., pyc. M aHILSI3BIKOB), pa3Mep - 11 nT; MeXCTpOYHBI WHTEPBAJ — OMHAPHBIN;
OTCTYII NepBoi cTpoku ad3aua — 0,5 cM.; Pucynku, BeimonHeHHbIe B peaakrope Word, TOIKHBI OBITh BCTaBIICHBI
Kak 00beKT (crpynmnupoBanbl); TeKcT cTaThby JOIKEH ObITh OT(OPMATUPOBAH MO ITUPUHE.

I1l. Tpe6oBanus x nanucanuio popmyn
dopMyJIBI BCTABISIOTCS B TEKCT CTaThu Kak 00bekT MS Equation. Pasmepbl ciMBOJIOB B (hopMyax
(Equation): oObrunbIi - 11 0T, KpyMHBIA HHIEKC - 6 TIT, MEIKUNA — 5 TIT.

IV. Cnucox ucnosnbzoBanmoii amTepaTypbl, COCTaBIAETCS MO XOAY YIOMHHAHHS €€ B TEKCTE M
NPUBOANTCA B KOHIIE pykonucd. CCBUIKM Ha JIUTEpATypy B TEKCTE yKa3bIBAIOTCS B KBAJPATHBIX CKOOKaX,
nanpumep, [1], [2,3], [4-7]. [lepeuncnenue 6e3 TOYKH B KOHIIE CTPaHUIbI. KOINYECTBO CChUIOK HE JOJKHO
MPEBHIIATh 15 HAMMEHOBaHMIA.

V. Bun cratbu

1. MPHTHU B 51eBOM BepXHEM YTy TPOMUCHBIME OyKBaMu (TTOTYKUPHBIM, Kerib Ne10);

2. V]IK B JieBOM BEPXHEM YIIIy IPONMCHBIME OYKBaMu (TIOJTYKUPHBIM, Keriib Nel0);

3. KypcuBHBIMH, He TOJYKUPHBIMH TPOMUCHbIMA OykBamu (Kersib Nell) 1o IEHTPY WHMIUATBL U
(hamunnus aBTopa (aBTOpoB); BepXHUM MHAEKCOM YKa3bIBAIOT COOTBETCTBHE MECTy paboTHI aBTOpa (B Cirydae
HECKOJIBKHUX aBTOPOB).
4. Yepes oqHy MyCTYyIO CTPOKY yKa3aTh Ha3BaHHE OPraHU3AIMU U TOPOJI, B KOTOPOM paboTaer aBTop

(aBTOpsI) KypcuBoM (kersb Ne 11));

5. Yepes mycTyro CTPOKY TI0 IIEHTPY MONTY>KHPHBIME MPOITUCHBIMA OykBamu, mpupt Cambria (kerms Nell)
Ha3BaHHE CTATHH;

6. Yepes mycryro ctpoky anHoraiuu B 100-150 ¢J10B B KpaTKHMX IPEIOKEHUAX Ha 3-X s3bIKkax (keryb Nel0).
7. KiroueBble clloBa 110 TeMaTHKe, 6-8 ¢J10B, Ha Tpex sa3bikax (kersib Nel0);

8. Uepes mycryro CTpOKy TEKCT cTaThk (Keriab Nell);

9. Cnucok HCIOTB30BaHHON JTUTEPATYPHI, YKa3bIBACTCS MOCIIE TEKCTA CTAThH, Yepe3 JBE MyCThIC CTPOKH
CTpOYHBIMU OykBamH, KypcuBoM (keriib Nel0). MuTepBai - oqunapHsiii. Hymepalius crcka 0e3 TOUYKH.

V. S3bikn m3nanus (Bemanus) crareii - Ka3axckuil, pycckuii, aHrmiicknii. TToCcTyIHUBIINIE B PEIAKIIHIO
CTaTbH PEIEH3UPYIOTCA 2 BEAYIIMMH CIIENHANUCTAMHA M YYSHBIMH II0 OTpacisiM 3HaHuHA. Ha ocHoBanum
pELIEH3UN PEIKOIIIETusl MOXKET PEeKOMEHA0BAaTh aBTOPY N0paboTaTh CTAaThIO0 WIIM OTKa3aTh B IIyOJMKAaIMU.
Pykonucu crateli, omyOnMKOBaHHBIX paHee WM IEPENaHHBIX B JPyrHe H3JaHWsA, HE HPUHUMAIOTCS.
Pexomenmyembrit 00beM CTaThH - HE MeHee 5 1 He 6oee 7 cTpanuil. B mHOM cirydae BOmpoc 1Mo 00beMy CTaThh
HEOOXOIMMO COIJIacoBaTh C pelakiuel xypHaia. MnmrocTpaluu, cxembl, TaOJIHLbl, BKIOYAEMbIE B TEKCT
CTaThH, yUYUTHIBAIOTCS B 00IIIEM 00bEME TEKCTa.

1o Bcem Bompocam, CBSI3aHHBIM € IIOATOTOBKOM, IPEICTABICHUEM U IIyOIMKanueil MaTepraioB, HE00XOIUMO
oOpamaThCs B PENaKIHIO )KypHaa.

Anpec: r.Anmarsl, yi. Tone 6u 86, KasHITY um. AGas, MHCTUTYT MaTeMaTHKH, PU3UKA 1 HHHOPMATHKU
OTtBeTcTBeHHBIIT cexperaps: +7 707 7268828, +7 707 1754132

e-mail: Vestnik.KazNPU.FMS@gmail.com
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