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Abstract

This article presents study results on use of virtual and augmented reality in education. Virtual reality differs
from other methods of human interaction with the computer, in particular, a feeling of total immersion into another
environment or reality is created with the help of 3D graphics, panoramic video systems, modern audio systems,
stereo optical effects, touch sensors. VR and AR are great technical breakthroughs in the sensory way of the
information transmission. These technologies are considered as innovative learning environments for education.
Virtual reality-based learning makes it possible to transfer knowledge with visual ways that are difficult or impossible
to show in reality. Several types of VR headsets were used in our research: HTC, Oculus, and Samsung glasses. The
article also presents statistics on sales, technical features of VR equipment. The results of IT professionals’ survey
about virtual reality and their sight for the VR use for education are reviewed.
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BLJIIM BEPYJIET'T BUPTYAJIIbI ’)KOHE KEHEVTIITEH IIBIHIBIK:
KAFJAWBI )KOHE BOJIAIIIAFBI

By makanana OinimM Gepy canachlHIa BUPTYAIIbl KOHE TOJBIKTHIPBUIFAH HIBIHABIKTHI KOJIJaHy OOMBIHIIA 3ePTTCY
HOTIDKEJIEPl KEeNTIpiIreH. BUpTyasabl IIBIHABIK aJaM MEH KOMITBIOTEPIiH €3apa 9pPeKeTTeCYiHiH 0acka 9iCTepiHCH
epekmieneHeni, aramn adtkaHma 3D rpaduka, maHopamanblk OcliHE OKyierep, 3amMaHayd ayauo IKykelep,
CTEPEOONTUKAIBIK IPPEKTTEP MEH CEHCOPJIBIK Oepriil KOMEriMeH aJaMHbIH 0acka OpTa HeMeCe IIBIHIBIKKA TOJIBIK
eHyal ce3iny MyMmKkiH Oonansl. VR xoHe AR - Oyi1 akmapaTThl jKiOepy/eri CeHCOPIIBIK 9MIICTIH YJIKEH TEXHUKAIIBIK
aJiFa JKbUDKY OOJBIN TaObLIamel. BimiM Oepy/e 3epTTEeNeTiH TEXHOJIOTHSIAD OKBITYIBIH HWHHOBAIMSIIBIK OPTACHI
peTiHAe KapacThIpbUIaabl. BUpTyanapl MBIHIBIK HETi3iHIE OKBITY OLTIMII KepHEKi Typae Oepyre MyMKiHIIK Oepei,
QI HaKTHl JKaFmaiima OULTIMII OKyIIBUIapFa KETKi3y KypJAeli HeMece MYMKIH eMec OOJbIn TaObuiagbl. 3epTTey
6apeicbiina VR rapuutypansiy GipHemie Typi kommansuiael: HTC, Oculus sxone Samsung kesinumipiri. Makanasa
COHBIMEH KaTap caTy CTaTHCTHKAcHl, VR xaOIpIKTapbIHBIH TEXHUKAIBIK MYMKIHIIKTepi KopceTinreH. COHBIMEH KaTap
AT (akmapaTThIK TEXHOJOTHS) MaMaH/AApPbIHBIH BHUPTYaJJbl MIBIHABIKTEI OlTiM Oepyae KOJAaHy Typabl
KO3KapaChIHbIH CayaTHaMalapbIHbIH HOTHKECT KAPACTHIPBIIFaH.

Tyiiin ce3nep: Buptyanasl mbHABIK (VR), KeHelTiren Hemece TONMBIKTHIPbUTFaH MBIHABIK (AR), VR rapautypa,
VR KochkIMIiacel, 6i1iM, OKBITY.
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BUPTYAJIbHAA U JOIIOJTHEHHASA PEAJIBHOCTD B OBPA3ZOBAHHUN:
COCTOSHHUE U TIEPCHEKTUBBI

B HacTosmiel cratbe MpeCTaBICHBI Pe3yNIbTaThl UCCICIOBAHNS HCIIONB30BAaHUS BUPTYaTbHONM W JONMOTHEHHOU
peansHOCTH B cdepe oOpasoBanms. MHTEpdEHCH NMPHUIOKEHNH BHPTYAIbHOW PEaTbHOCTH OTIMYAIOTCS OT APYTHX
METOJIOB B3aWMOJICHCTBHS dYeJIOBEeKa C KOMIbIOTEpoM. B wactHocTH ¢ momompio 3D rpaduky, maHOPaMHBIX
BHJICOCHCTEM, COBPEMEHHBIX ayIHOCHCTEM, CTEPe0 ONTHYECKHX 3(P(PEKTOB M CEHCOPHBIX JATYHKOB CO3ACTCS
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OLIYIIEHHE IIOJHOTO MOTPYXKEHUs YeJIOoBeKa B JPYrylo cpeny WM peanbHOCTb. VR u AR sBistrorcst Gonbinm
TEXHHYECKHUM IIPOPBIBOM B CEHCOPHOM criocobe nepenaun nHpopmanuu. s o0pa3oBaHus U3ydaeMble TEXHOJIOTHH
paccMaTpHBalOTCsl B KaueCTBE MHHOBALIMOHHOI cpenbl oO0ydeHus. OOyueHHe Ha OCHOBE BHUPTYaJbHOW pealbHOCTH
TI03BOJISIET MIepeiaTh 3HAHUS HATJISTHBIMU CIIOCO0AaMHM, KOTOPBIE B PEAIbHOCTH CJIOKHO MIJIM HEBO3MOJXKHO TT0Ka3aTh. B
HAIIMX HCCIIEIOBAaHUSX MCIIOJIB30BANNCH HecKosbKo BUIOB VR rapuutyper: HTC, Oculus, ouku Samsung. B cratbe
MIPEACTAaBICHA CTATHUCTHKA IPOJAX, TEXHHYECKHE BO3MOXKHOCTH VR o0opynoBanms. PaccMoTpeHBI pe3yiabTaThl
ompoca crenuanuctoB B obmactu IT o BHpTyampHOWH peanbHOCTH, W MX BHUACHHE IO HCIONB30BaHMIO VR mis
o0Opa3oBaHUsL.

KiaioueBble caoBa: BupryamsHas peansHOcTh (VR), momomuennas peamsHOCTh (AR), VR rapnmTYypa,
VR npunoxenue, o0pa3oBaHue, 00ydcHHUE.

1. Introduction

The promising introduction of virtual and augmented reality technologies indicates that learning tools
made from them will become an important part of learning at all levels of education, and their role will
increase in both traditional learning and online education.

Researchers have found that a person receives 80% of the information through sight, including the
percentage of information remembered, in the following ratio: received only through sight - 20%, through
hearing and sight - 40%, through hearing, sight and practice - 70% [1]. It can be affirmed that virtual reality
applications can provide access to information through hearing, sight, tactile, smell, and taste receptors and
that such applications will contribute to better knowledge absorption.

Prospects for the VR use in education are related to the following benefits of using VR headsets in
education:

- perception. The student begins to have a good understanding of the subject area in a shorter time than
in real life;

- focusing. A person can immerse themselves in the virtual world, and can look around 360 degrees and
interact with objects of the virtual world:;

- visibility. VR will help not only to give information about the phenomenon itself but also to show its details;

- ability to visualize physical phenomena and various objects.

However, researchers in the field have also noted some risks in the VR use in education:

- when a person puts on a virtual reality headset and uses it for a long time, he/she may experience
dizziness, headaches;

- VR content development for learning takes a lot of time and resources;

- the need to purchase powerful computers and systems which are expensive;

- lack of a universal and accessible environment for VR content development for a wide range of users,
particularly teachers.

The purpose of this study is to get an idea of the state and prospects of using VR/AR in education,
including in educational institutions of the Republic of Kazakhstan. The study has a guiding (field) nature
and is aimed at identifying current trends in the implementation of VR/AR in education, the factors
affecting this process, the attitude of the subjects of the educational process, and IT professionals to the
issue of VR/AR in training.

2. Overview of the market for VR headsets and virtual reality development tools

The most popular virtual reality headsets at the moment are the HTC Vive, Sony Play Station VR,
Oculus Rift, Samsung Gear VR, Microsoft HoloLens. The most significant factor that affects the mass
application of virtual reality headsets is their cost and availability. Nevertheless, sales of virtual and
augmented reality headsets are increasing every year. For example, the sales volume of virtual reality
headsets increased by 5 times in 2021 compared to 2017 meaning the demand for such devices and the
interest of the population in them. The number of augmented reality headsets sold in 2016 was 100,000 but
in 2021 it has already become 5 million. This suggests that AR devices have become very accessible to
consumers. A study of some sources showed that the most popular headset by sales is the Oculus Quest 2,
with sales of 53.5% in 2020. Analysis shows that the sales of VR headsets will be affected not only by cost
but also by their other indicators such as graphic resolution, ease of use, the weight of the headset, etc. VR -
HTC Vive Pro series headsets are expensive since they have a high graphic resolution and allow to view
content in better quality, compared to the Samsung Gear VR [2]. The Samsung Gear VR and Google's
Cardboard Headset also allow you to immerse yourself in artificial reality and are the most affordable
devices (Table 1).
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Table 1. VR equipment characteristics

Name of the VR Sold by the end of the year Ml?l':num
headsete Components cost, tengeé
2018- 2019 2020 2021
HTC Vive Pro | Headset, base stations, controller 22,% 5.7% 308,642
Controllers, headset, cable, 0 o
Oculus Quest batteries, without base stations 25% 53.5% 171,039
Sony Without controllers 30,% 11.9% 128,172
Gear VR device. Top and main strap,
Samsung Gear | Micro USB adapter, Micro USB 0 0
VR device holder, joystick, two batteries, 5%, 4.3% 51,011
joystick holder
Google Cardboard headset, smartphone 11,%, 7.3% 10,716
New generation ClassVR headset (4
pieces);
ClassVR cube for mixed reality (4
pieces);
ClassVR USB controller (4 pcs); 18% 37% 3,215,025
A case for storage, charging, and
transportation (1 piece);
Optional access to the ClassVR
portal by subscription (1, 2, or 3
years depending on the selected Kkit).

Another technological aspect of the issue of using VR/AR in education is the development of quality
educational content that enables to immerse youself in virtual reality or virtual reality applications. Unity
and Open VR are currently the most popular development environments in the market. The advantages of
the Unity development environment include the ability to develop applications in a familiar development
environment. The second advantage of the Unity engine is a huge library of Assets and plugins that can
help speed up application development. The Unity engine, of course, has its disadvantages: good C#
programming skills are necessary to develop software more complex than a simple clicker or platformer, to
write scripts and components, to implement them in the application, and make it work. Unity is slow:
development of complex scenes affects the performance of the game, so the developer will have to remove
some elements from the project, or rather spend extra time and resources on optimization (Table 2).

Table 2. Overview of VR/AR application development platforms

N;r;?fgIrtnhe Year of creation | Developer or company Accessibility (ﬁ%ﬁ:gﬁ:g&
Unity 2005 Unity Technologies There are open and pay | VR/AR
versions

Vizor 2019 Vizor Games Open Access VR/AR
Google 2016 Google Open Access VR
DayDream

A-Frame 2015 Supermedium Open Access VR
CryEngine 2002 Crytek User pays VR

Zspace 2001 zSpace User pays VR/AR
Vuforia 2015 Qualcomm Open Access AR

3. Methodological background for the Use of VR and AR in Education

The term “virtual reality” appeared in the mid-1980s but the first implementation of virtual reality is
considered to be the “Aspen Movie Map”, created at the Massachusetts Institute of Technology in 1977
that simulates a walk through the city of Aspen, Colorado [3].
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Steve Mann considered to be a developer of smart gadgets, created the prototype of the Eye Tap
augmented reality headset in 1980. It was a backpack computer worn on the back and a video headset, a
device that strongly resembled the one used today.

At the same time, convenient VR headsets were created for military use, designed to make it easier for
pilots to control the aircraft and its combat systems. The viewing angle in such devices was 120 degrees,
while most modern headsets do not even reach 110 degrees. This device was created in 1984. It allowed
two people to immerse themselves in virtual reality and interact with the artificial world using the first
multifunctional controllers in the form of gloves. The RB2 did not become popular due to its high cost [3].

There are various definitions and contents of virtual reality in scientific research.

Researchers mainly note four components of virtual reality: user-person (user), virtual digital world,
behavioral interfaces, immersion in a virtual environment in real-time. The most complete description of
virtual reality is considered in the work of P. Fuchs, M. Moreau, J. P. Papen and contains the following
characteristics [4]:

- a user (person) must be in the most effective pseudo-natural immersion in the virtual world. Immersion
in the virtual world cannot be natural because humans have learned to be natural only in the real world, not
in the virtual world. The feeling of immersion is subjective and depends on the application or devices used
(interfaces, software, etc.);

- the process for modeling (or digitizing) reality and the development of an interface for user interaction
with the virtual world are key in the creation of virtual reality;

- the behavioral interfaces of the virtual world consist of sensory and motor skill interfaces. Sensory
interfaces convey the emotion of the virtual world to the user's senses, and motor skill interfaces convey the
user's actions to the virtual world. The number and types of interfaces used to depend on the goals of the
application;

- real-time interaction is achieved when the user feels no time delay between their actions in the virtual
environment and the sensory response of that environment.

The possibilities of virtual reality systems in education, science, and engineering are also considered in
the studies of A.l.M. Elfeky, M.Y.H. Elbyaly[5]. This research notes that virtual reality systems make it
possible to study the behavior of animals and humans, providing powerful experimental support and
increasing the ecological reliability of experiments. Virtual reality accelerates development and improves
training for engineers. The flexibility and controllability of virtual environments, recording capabilities,
and immersive effects make these systems widely used in a wide range of fields of science, education, and
engineering. The work of A.l.M. Elfeky, M.Y .H. Elbyaly [5] points to the lack of scientific research in the
field of augmented reality, which affects the level of quality of skills and abilities of students of higher
educational institutions. The authors present the results of a study on the effectiveness of augmented reality
in developing students' fashion design skills: “The results of the study showed that fashion students trained
using augmented reality technology achieved higher success and recognition in all aspects (functional,
aesthetic, creative) than students who were trained using the traditional teaching method supported by
educational videos”[6].

Interaction with visual information environments should result in the accelerated and harmonious
development of personal abilities and potential, to cost-effective assimilation of large amounts of
information, to the actualization of their resources. Researchers highlight the following properties of virtual
reality, which can contribute to the development of cognitive abilities.

Immersion in a VR informational environment can also result in negative consequences. Dependence on
overstimulation, extreme stimuli, and other reasons for using VR technology can form. This is the
challenge that VR poses to humanity that was created by it. Developers and users currently face two global
tasks concerning this challenge. The first is to control and manage the production processes of VR
products. It is important to monitor the content of VR programs that should not include destructive, asocial
components. These programs must be environmentally friendly (i.e., as much as possible under the natural
functioning of the human senses, his mental health). The second task is to provide each subject with
complete information about virtual reality, the technologies of its functioning, its impact on mental health,
and to prepare the individual for interaction with the virtual environment [6].

In this case, researchers identify the following properties of virtual reality, which can contribute to the
development of cognitive abilities of the learner:

- immersiveness, literally understood as "immersion," "presence effect,” allows us to look differently at
the application of modern immersion technologies, in particular virtual reality technology, expanding and
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deepening it. Thus one can observe the development of immersiveness from the telepresence effect to full
immersion with interactivity [7,8,9,10].

- the effects of presence appear in almost all environments accessible to man, expressing the emergence
of the boundary of environment differences or the transition from one environment to another or the
process of creating an environment. In this case, the concept of "environment" is used in a broad sense,
covering both external physical environments, including those modeled by influencing the perceptual
systems of a person and internal environments that assimilate various aspects of the subjective experience
of a person.

- interactivity - the degree to which users can participate in changing and shaping the content of the
established learning environment in real-time. Interactivity is not just the ability to navigate the world of an
environment, it is the power of the subject to control changes in that environment. At the same time, the
virtual world must respond to the user's actions. Interactivity requires dynamic modeling and is determined
by the technological structure of the learning environment, the properties of its interface. Interactivity
reflects the suitability of the form of the environment and its content to the actions of the subject.

The studies also provide a classification of the existing disadvantages of virtual and augmented reality
technologies. In particular, the authors highlight the following problems in the Use of VR and AR:

— heavy and uncomfortable headsets, large headsets;

— spatial restrictions on movement;

— high cost;

— lack of quality content;

— lack of direct compatibility with platforms and integration with other programs;

— lack of a mechanism to protect personal data and confidential information;

— impact on user's health: nausea, dizziness, headaches, eye fatigue; stress on neck and spine; loss of
orientation, sense of time, reality; collision with real-world objects, injury hazards.

4. Instruments and research methods

The study used the HTC Vive Pro virtual reality VR headset, Samsung virtual reality glasses (Figure 1).

The HTC Vive Pro VR headset includes base stations, controllers, and SteamVR software to
demonstrate the finished project. VR applications about ocean acidification, developed by Stanford
scientists and Rumii Virtual Study, were used as educational content. AR content was also used [11].

Figure 1. Components of the HTC Vive Pro VR headset

We used Samsung goggles to watch 360-degree videos.

Samsung Gear VR is one of the best virtual reality glasses. The device is equipped with a tracking
system, accelerometer, gyroscope, and sight adjustment system for those with poor sight. It is controlled by
a hardware button and a joystick. The content is wide enough: games, videos, short films, virtual museums,
and concerts. Samsung Gear VR glasses allow you to watch the 360-degree video, which is different from
VR video: you can just watch what is happening around you in this video, while in the VR application there
is interactivity, i.e. you can manipulate objects, hold them and watch.
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The latest Oculus Quest 2 (developed by Facebook) is currently in high demand among virtual reality
users. The compactness and autonomy of Oculus Quest 2 (connects without cables and stored applications
work in the absence of the Internet), as well as the reasonable price of the headset, have contributed to the
growth in popularity and availability of the new model of Oculus device.

The HTC Vive Pro uses the cross-platform Unity development environment to handle virtual content.
The chosen development environment enables to create applications running on more than 20 different
operating systems, including personal computers, game consoles, mobile devices, Internet applications, etc.
Unity, the industry-leading real-time development platform, gives programmers everything they need to
develop fast, lightweight applications in a flexible graphical editor interface. Unity has a powerful and
well-documented API with access to all Unity systems, including physics, rendering, and data exchange,
allowing a rich interaction model to be built and integrated with other systems. Our research also used the
Samsung Gear VR.

OpenVR SDK support is built into Unity by default, providing SteamVR API connections and viewing
developed content with the HTC Vive Pro headset (Figure 2.)

Valve.VR SteamVR_UnitySettingsWindow ﬂ

Steam'VR

A Recommended project settings for SteamVR

Display Resolution Dialog (current = Enabled)

{ Use recommended (HiddenByDefault) |

Resizable Window (current = False)

[ Use recommended (True) |

Color Space (current = Gamma)

{Use recommended (Uinear) - requires reloading scene |
Clear All

R S —— L2

L Accept Al ) ignore Al ]

Figure 2. Connecting the OpenVR SDK to Unity to view contents

The authors of the study developed a questionnaire with 18 questions to study the users' awareness of
VR/AR educational opportunities.

A survey of 59 people was conducted in November 2020. Thirty-four male and 25 female respondents
participated in the survey. Forty-four of those respondents worked in IT and 10 respondents in education.
Forty-nine respondents aged 19 to 29 years old. The survey was conducted with the help of Google Forms.
The content of the questionnaire includes: availability of immersive technologies, the effectiveness of
VR/AR use in education and what problems are solved with their help, gamification in virtual reality, risks
affecting students' health, etc.

5. Results and discussion
The survey results showed that the majority of respondents perceive virtual reality as an artificial reality;
besides, some respondents believe that this technology is intended exclusively for games and
entertainment: “virtual reality is related to artificial reality” - 50.9%; “virtual reality is a new technology” -
30.5%; “virtual reality is a form of gaming or entertainment” - 13.6%.

37% of respondents confirmed that they spent between one and five hours a week playing virtual
games, and 12% spent 10 hours or more.

The survey results also showed that the main obstacles to the mass spread of virtual reality are the high
price and lack of awareness of the wide range of users about the possibilities of VR:

- 25.4% think it is too expensive,

- 16.9% think the technology is not good enough etc.
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For example, respondents answered the question, "If you don't use virtual reality, what prevents you
from accepting this form of gaming/entertainment?" in this way (Figure 3).

Other

Not enough of my friends use it.
Experience is not better than

traditional games

Experience 1s not exciting enough

I'm sick of the VR headset

Not enough content and/or games

It's not easy for me

Technology 1s not so good yet

It's too expensive

Figure 3. Results of responses to the question about acceptance
of virtual reality in the form of games/entertainment

Participants were most likely to expect the effects of virtual reality in medicine and education,
according to the survey (Figure 4):

All of the above
49,20

For training the military men, doctors,
ete.

For the treatment of phobias and mental
disorders

Convenient for teaching students (with
some devices)

Figure 4. Responses to the question about the effectiveness of VR

Analysis of the results showed that the quality of virtual reality educational content is also important for
the participants of the survey. More than 89% of respondents believe that the quality of virtual reality
educational content or VR applications involve such features as immersiveness, presence effects, and
interactivity in the VR learning environment. Respondents answered the question, "Which VR
improvement do you think would have the greatest impact on creation of a more engaging (immersive)
experience?" as follows (Figure 5).

All of the above

Adding a sense of movement
Adding a sense of taste
Adding the sense of smell
Adding sense of touch

Better audio/sound

Better visual display

Figure 5. Results of answering the question about the VR improvement that would
have the greatest impact on creating an immersive experience

32% of experts in our survey believe that it is possible to visualize physical phenomena and various
objects. A person can see a model of a new house, manipulate atoms like in a constructor. 27% of
specialists believe that information is understood with high quality.

The learner begins to have a good understanding of the subject area, the time spent decreases. 20% of
specialists believe that it is possible to see the details visually. 20% of experts believe that virtual reality
learning environments improve the focus of attention. A person can immerse themselves in the virtual
world, look around 360 degrees, and nothing will distract them. The results of this study generally support
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the researchers' conclusions that VR/AR technology combines virtual and real worlds, and thus can help
students to learn abstract and complex subjects, improving their academic performance and reducing the
cognitive load on learners [12].

Nevertheless, many issues concerning the VR use/AR technology in education remain controversial
from the point of view of psychological, pedagogical, and technical-ergonomic aspects.

6. Conclusions

This study has shown that VR and AR have prospects of application in education. Virtual reality
provides learners with new opportunities for experiential learning as an alternative to the traditional
learning environment (classroom). The most significant advantage of using immersive technology in the
educational process is that students find themselves in conditions as close to real-life as possible.

Our survey showed that professionals were informed and most of them support the use of VR and AR
technologies in education. The surveyed experts also believe that the use of VR and AR in education can
initiate such results as increasing the motivation of trainees, involvement in learning. Respondents said that
there are obstacles to mass distribution in the form of the cost of headsets. Students and teachers begin to
absorb information quickly and enthusiastically through VR and AR technology.

Virtual and augmented reality technologies in the learning process, therefore, provide the following
opportunities for the individual:

— the use of the full range of human receptor systems provides coordination of information
transmission through several channels;

— the ability to be immersed in the created environment in full;

— the ability to create flexible training programs;

— the ability to improve knowledge and sharpen skills interactively.

Nevertheless, the poor understanding of the virtual reality impact on the development of digital society
and education, the lack of study of the possibilities of immersive technologies for education, the lack of
proven and well-established immersive learning methods cause some problems and concerns in the use of
virtual and augmented reality for learning in educational establishments. These problems relate to the
health and safety, psycho-emotional and social well-being of students, the reliability of the quality of
mastering knowledge and practical skills, as well as numerous open questions about the readiness of
schools and teachers to use immersive technologies for teaching.

The article was prepared within the implementation of Project No. 4P08856402. The funding source is
the Committee of Science of the Ministry of Education and Science of the Republic of Kazakhstan.
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KYPMETTI ABTOPJIAP!

Ousnka-MaTeMaTHKAIbIK FBUIBIMIAAPBDY CEPHACHL, «Xadaplibl» FBUIBIMH JKypHajdbl MaTeMaTHKaHBIH,
MeXaHUKa MeH (pu3MKaHbIH, MH)OPMATHKAHBIH, COHBIMEH KaTap MEKTEITe, KOJJIeDKIE KOHE KOFaphl OKY
OpBIHBIH/IA (PM3UKA-MATEeMaTHKAIBIK TTOH/IEP/II OKBITY 9IICTEMECiHIH ©3eKTi Macelenepi OOMBIHINA FEUTBIMHU-
OiiM 6epy OachUTBIMBI OOJIBITT TAOBLIAIBI.

KP binmiM >xoHe FBUIBIM MHHUCTDJITIHIH OUIIM JKOHE FBUIBIM CajachlHJa CalaHbl KaMTaMachi3 €Ty
kommureTiHiH mmenrimiMen (01.07.2021 k., Ne532 Oyiipeik, 16.11.2021 k., Ne797 oyiipeik ) Kaszakcran
PecmryOnmkacs! binim jkoHe FBUTBIM MHUHUCTPJIITiHIH biliM jkKoHE FRUTBIM calachlH/Ia CallaHbl KAMTaMachl3 Ty
KOMHTETI YCHIHATBIH OachUTbIMAAp Ti30eciHe, FHUIBIMH KbI3METTEpiHIH HETi3r1 FHUIBIMUA HOTIKENIEpiH
xapusiay yuria Abait ateingarsl Kaz¥I1Y XaOapmibl xKypHaibl

- MaTeMaTHKa FhUIBIMAApH! (MaTeMaTHkKa, KoygaHOajbl MaTeMaTHKa; CTATHCTHKA JKOHE BIKTHMAJIBIK,
MeXaHUKa, MaTeMaTHKAJIbIK (PU3UKa, MATEMAaTHKAHBI TOHAPAJIBIK KOJIAAaHY, JIOTHKA);;

- AKT (xoMmbroTep FHUIBIMAApHI, WHPOpPMaTHKa, MH(GOpMATHKa TEOPHSICHI MEH 9JicTepi, >KacaHAbl
WHTEIJIEKT, aKMapaTThIK XYHenep, MporpaMMalblK KamMTaMachl3 eTy[i 93ipiiey, aKmapaTThIK Kayilci3gik,
nH(OPMAaTHKAHBI TTOHAPAIBIK KOJIIAHY);

- OuriMm Oepy (Oimim Oepydi akKmapaTTaHABIPY JKoHE (DHM3MKA-MAaTEMATHKAIBIK MOHACPHAlI OKBITY
CaJlachIHJIAFbI 3epTTeYJep) FRUTBIMIAPEI MaHBIKTAPhl OOMBIHIIIA OaChUTRIMAAP Ti3IMiHE SHTI31III.

Kyprnan "¥NTTBHIK MeMIEKETTIK FBUIBIMU-TEXHHUKANBIK capantama opransirsl’ AK (¥METCO)
MaiMeTTep 0a3achiHa Kipesi *KoHe Ka3zaKCcTaHAbIK IuTartay 0a3acs! (Kasllb) OofibiHIa HONIIK eMec UMITaKT
dbaxropsr 6ap (http://www.nauka.kz).

«@U3NKA-MATEMATHKA ¥bLIIIBIMJIAPBI» CEPUSICBI, «XABAPIIbI»KYPHAJIBIHA
BACBIJIATBIH MAKAJIAJIAPAbI BESEHIPIJIYTE KOUBIJIATBIH TAJIAIITAP

I. Ka:kerTi MmaTepuaagap

1. XKeke o3 arTapbslHaH KAPUSUIANTEIH JOKTOPAHTTap, MATUCTPAHTTAP XKOHE CTYACHTTEDP YIUIH FHUIBIMU
JKETEKIIIHIH PEeLIEH3UACHI 0OJTYbI KEPEK.

2. Makana aBTOpJIapbIHBIH CaHBI-5 apTHIK eMecC.

3. XKypmuan caitteiana 3 tinge astopnap (bulletin-phmath.kaznpu.kz) aBTop (aBTOp;map) Typansl
MOJIIMETTEP/li KAMTUTBIH Xa0apIIbIHBIH (OpMaapbl TOJTHIPBUIAABI: TETi, aThl, SKECIHIH aTbhl, JKXYMBIC OPHBI
(xama, yipiMHBIH/JKOO - HBIH aTaysl KbICKApTYCHI3), €-mail, Gaimanbic TemeOHBl; aHHOTAIIMIAD, TYHIHII
ceszep.

Il. Makaaa kypsuibiMbl IMRAD ¢opmaTtbina calikec 001ybl Kepek.

1. Makana atbl (7-10 ce3meH Typybl THIC, KbICKApPTYChI3, CO3/CP/iH CaHbl OOMBIHINA aChINl KETYre KOJI
Oepinmeiimi).

2. Anpatna (Ci3miH 3€pTTEYIHI3OIH MakcaTTapbl MEH MIHACTTEPl YCBIHAJBI, 3€PTTECY O/iCHAMACHIH
KBICKAIla TYCIHAIpeIi; C€i3 KON JKETKI3TeH HOTWKENep Typajbl aWThUIaJbl; 3epPTTEYJiH FBUIBIM YIIiH
MaHBI3IBUILIFEL HETI3HeNe ).

3. Kipicrie (Kipicneci. Hemikten 3eprrey »kyprizinmi? He seprrenminmi, 3epTTey Makcarhbl, KaHIal
OoymKamIap ChIHAIIBI?).

4. 3eprrey omicHamachl (3epTTeyiep KaiiaH, Kaiina jxoHe Kajai kyprizinmi? Kanpmait marepuanmap
KOJITAHBUIBI HEMeCe KiM eHT1311117?)

Korna, rie u xak ObUTH ITpOBeIeHBI UcciienoBanust Kakne Marepruaibl ObLUTH HCIOIh30BaHBI MITH KTO OBLI
BKJIFOYUCH B BRIOOPKY).

5. 3eprrey notmkenepi (Kanmai sxayan Tadbuiabl. bomkam aypeic Tekcepinai me?).

6. Muckyccust (Hotwxkenmepai tankeuiay. XKayan weni Ginmipeni »xone Oys1 Here MaHbI3AbI 6oaasr? by
0acka 3epTTeyIijep TalKaH Hopcere Kaai coiikec kenexi? 3epTreyaid 6omamars KaHmai?).

7. KopbIThIHIBI (BBIBOJIBI).

8. llaiimanampurran nepekke3nep Tizimi (Web of Science »xoHe/Hemece Scopus HHIEKCTENETIH
KapusUTaHbIMIapFa ClITeMeNep/Ii Koca ajaFan/a, 15-TeH acriay Kepek).

I11. Makanansl 6e3eHIipy epexeci

Maxana matini Word penakTopbsiHaa Oipilik HHTEpBall apKblibl Tepiny kepek; Ilapak mimimi : 210 x 297
mm (A4); XKorapbl, TOMEHTI, OH KaKTaFbl, COJI JKaKTaFbl epicTep: — 2 cM; Makasa 6errepi HoMipieHOeH i,
pudr: Times New Roman (kazak, opbic, arbUIIIBIH TULAEp] yiniH) — 11 nT; sonapanblk UHTEpBai — Oip;
ab3auTeiH OipiHIIL >KONMBIHBIH ImeriHici-0,5 cm.; Word pemakTopelHAa OpBIHAAIFAH CypeTTep OOBEKT
(TomrTacThIpIIFAH) peTiHAe KOMBUIYBI Kepek; Kecremep MeH CypeTTepiH aTaysl OONYHI KoHE HOMIpIeHyi
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tric (10 xapin, KypcuB). MoTiHIe HOMIpI KOPCETUITCH KECTEelIep MEH CypeTTepre ciareme OONIyhI Kepek.
Kecrenepneri motinmi 6e3ennipy: narepsan 6ip, mpudt 10 Times New Roman, kypcuB. Makaina MoTiHi eHi
OolibHIIa PopMaTTaTyBl KEPEK.

V. ®@opmyaa xa3yFa KOMBLIATHIH TaJanTap

®opmynamap wmakama wariHiHe MS Equation wubicansl periHme eHrisiieni. ®DPopmynamarsl
CHUMBOIIAPABIH eJmeMaepi: oO0bryablii — 11 0T, KpynmHBIH WHAEKC — 6 TT, MEIKWH WHAEKC — 5 1T
(MaTematukaiblK penakrop Equation).

V. Maiigananpliiran AepeKkko3ep Tidimi: Makanana naiinaianpurad 9ebueTTep MOTIHAE MaiaanaHy
peTiHe colikec Koynka30aHBIH COHBIHAA KenTipimemi. Makanamarsl ofeOneTke cuITey KBaJpaTThIK JKaKIIaaa
oepineni, meicansl, [1], [2,3], [4-7]. beTTiH coHBIHAA HYKTECi3 Ti3iMAEN KeNTipy Kepek. OmebuerTepre
cinremenep canbl 15 ameduerTen acmaysl Tuic. Jlepekkesnep TiziMmiHae coHFBI 5 xkburaa (2017-2022 xok.)
JKapusJlaHFaH JKyMbIcTap Ooiysl Thic. Erep mepekkesnmep TisiMiHAE KHPWILIMIATAFbl JKyMBICTap Oosca,
omebueTTep Ti3iMi €Ki HycKalaa yChIHbUIAbl: bipiHmiici — TynmHycKana, eKiHIIici - TpaHCIuTepaus TYpiHae
(https:/ftranslit.ru/).

V1. MakanaHbIH TYpi

1. Comn xax >xorap¥bl OypeimisiHaa 6ac spintepmer MPHTU (kapTteinait kapadTeirrad, keriab Nel0);

2. Con xak >koFaprbl OypeibiHaa 6ac apintepmer OOXK (kapTeiiaii kapaiTeuiran, Nol10 kerinp);

3. KypcuBnen, xapTeimaili KapailTeuiMaran kimni opintepmern (Nell xermp) opTamga aBTOPHABIH
(aBTOpMapmbiH) aTbl-KeHI MeH Teri; JKorapFbl WHIEKCIIEH aBTOPIBIH JKYMBIC OpHBI (OipHerne aBTopiap
OouraH ykaraiina) colKecTiriH KepceTesi.

4.bip Ooc >xoNmmaH KeiiH KypCHUBIIEH aBTOp (aBTOpJIAp) >KYMBIC ICTEHTIH Y)KbIM >KOHE KaJaHBIH aThl
(xernp Nell);

5. Bip 6oc xongaH KeHiH kapTbulall KapaiTeiiraH Oac opinTepmen, mpudTt Cambria (kernp Nell)
MakaJa athbl;

6. bip Ooc »kommaH KeiiH Makamara ymn Tinge (Kasakma, opsiciina, arsimmbiama) 100-150 ce3nen
TYpaThiH KbicKama ardamna (xkermb Nel0); "Awoamna”, "Annomayus", "Abstract” xa3piny TiliHE CoWKec
ce3lepacH Oacranaapl. AHHOTaluMsa ciiTeMe Kenrtipyre OonMaiinel. AGOpeBuarypanap TOJBIK Ka3bUTybI
THiC. AHHOTaLUs/1a )KYMBICTBIH MaKCaThl, 3¢pTTE€Y KOPHITHIHABLIAPEI KOPCETLIEI].

7. bip 6oc xonmaH KeiiH yu tinae 6-8 ce3men TypatsiH TYHiH ce3nep (kerip Nel0); «TyiiH ce3nep:»,
«Kirouessbie cioBa:», «Keywords:» ce3aepiHeH OacTamybl KEpek.

8. boc xonmaH KeiliH Makalla TakbIpbIObIH KalTanay: 0acka eKi TUIIeri aBTopiap, YHUBIMHBIH aTaybl,
anjarmna sxoHe TyHiH cesnep (10 emmem, Times New Roman).

9. bip 60c xonaaH keliiH Makana MaTiHi (kersb Nell);

10. Boc >xonpaH KeiiH >KapHsJaHbIM MaTepHajbl Typaibl aKmapar KepceTilie[li: erep Makajia TpaHT
meHOepiH/e galbHaanFad 00Jica, MaKaJIaHBIH aBTOPIIAphl OOJIBINT TaAOBUIMAWTEIH, OipakK OJapAblH KOMETiMeH
3epTTey KYPTi3UIreH FBUIBIME KETEKIIIIre, dpIinTecTepre anFbic OUIIIpY KoHE T. 0.

11. MoriHHeH KeHiH ekl 00C JKOJI TacTar Killli apinTepMeH aiedueTTep Ti3iMi KypcusiieH (keriab Nel().
Bipnik naTEpBan. OxeduerTep Ti3iM HYKTECI3 HOMEpIICHE/I1.

VII. MakaJsajaapabl :kapusijiay TiJijiepi — Ka3ak, OpbIC, aFbLILIBIH TiJIAEpi.

Penakiusira keain TyCKeH Makajiajiap IjlardaTka Tekcepineni (TymHyCKaiablKThiH 80% Tanadwl), comaH
KeliH Mmakananapra OigiM camacel OOWBIHIIA 2 KETEeKIi MaMaHaap MeH FeUibIMaap mikip Oepeni. Ilikip
HETI31HAE pelaKlusl aJKachl aBTOPFAa MaKaJaHbl Tarbl J1a TOJBIKTHIPYFa (TY3€Tyre) YCHIHBIC Kacaybl, He
MYJIeM KaiTapelll Oepyi MyMKiH. BypwiH >kapusutanraH Hemece Oacka Oacmara xiOepiireH Makajianap
KaObLIaHOaiabl. MakanaHblH YCHIHBUIATBIH KejieMi-8 OeTTeH keMm emec. backa skarmaiima >KypHai
pelaknMsACEIMEH Xabapiachlll KeJicynepi KakeT. Makalla MOTiHIHE €HETiH WDIFOCTPAIUsIIAP IbIH,
cyibanapIbIH jK9HE KecTeNepAiH KeJieMi MOTIHHIH JKalIlbl KeJieMiHe Kipei.

Makayianpl TadibIHIay JKOHE Kapwsiiay OOWBIHINA Makga OojiFaH OapiiblK cypakTap OOHBIHINA KypHAT
penakiusIcbIHa XadapiiachiHbI3Iap.

e-mail: Vestnik.KazNPU.FMS@gmail.com

MekeH-kaiibl: AMaTbl Kanachl, Teine 0u 86 kerieci, AOait ateiHgarbl Kaz¥ITY, Marematuka, pusrka
JKoHE MH()OPMATHKa UHCTUTYTHI.
Kayanrtsl xarmslnap: +7 707 7268828, +7 707 1754132
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YBAKAEMBIE ABTOPBI!

Hayunsrii sxypran «Xabapmey KazHITY uM. AGas, cepust «Du3nko-MaTeMaTUIECKUE HAYKUY SBISICTCS
Hay4YHO-00pa30BaTEIbHBIM H3aHUEM II0 aKTyaJlbHBIM BOMNPOCAM MAaTeMAaTUKH, MEXaHWUKH H (U3HKH,
nHpOpMaTHKHA, a Takke HWHPOpPMATH3AIMH OO0pa3oBaHUS W METOIWKE MPENoJaBaHUsS  (HU3HKO-
MaTeMaTHUYECKUX JUCLMIUIMH B MIKOJIE, KOJUIEKE U By3€.

Pemennem Komwurera mo oOecmedeHuto kadecTBa B cdepe oOpa3oBaHus M Hayku MHUHHCTEpCTBa
obpazoBanus W Hayku PK (IIpuka3 Ne539 ot 01.07.2021 r., [pukaz Ne797 or 16.11.2021 r.) BectHuk
KasHIIY wum. AbGas, Cepus «(pusuko-MaTeMaTuueckue HayKh» BKIoueH B [lepedeHp wu3naHui,
pexoMeHnyeMbix KoMuTeroM mo oOecredeHuIo KadecTBa B cdepe oO0pa3oBaHWS M Hayku MHHHUCTEpCTBA
oOpazoBanns u Haykn PecrmyOnmkm Kazaxcram mmsi myOnauKanmy OCHOBHBIX pE3YJIbTaTOB HAyYHON
JEeATEIBHOCTHU IO CAEAYIOIIUM HallpaBiICHUSIM:

= MAaTCeMaTUYCCKUC HayKU (MaTeMaTI/IKa, MnpuKjIaiHasd MaTrceMaTuka, CTAaTUCTUKAa HW BEPOATHOCTD,
MCXaHHWKa, MaTCMaTH4YCCKaAa (bl/ISI/IKa, MCXKIUCHUITIMHAPHOC IPUMEHCHUEC MaTEMAaTUKH, norm(a);

- UKT (xommbloTepHbIE HayKd, HWHQOpPMAaTHKa, TEOpUS W METOAbl KOMIBIOTEPHBIX HayK,
HUCKYCCTBEHHBIH HHTEUIEKT, WH(GOPMALIMOHHBIE CHCTEMBI, pa3padOTKa NPOrpaMMHOr0 OOecHeueHHs,
nHpOpMAaLIMOHHAst 0€30MaCHOCTh, MEXTUCIUTUIMHAPHOE MPUMEHEHHE KOMITBIOTEPHBIX HAYK);

- obOpasoBanue (WccienoBaHus B 001acTH MH(DOPMATH3AIMKA O0pa30BaHUs M HPEMoaaBaHus (GU3HKO-
MaTEeMaTHYECKUX JTUCIMILIHH).

XKypnan Bxoaut B 6a3zy manHbix AO «HamuoHanmbHBIN LEHTP roCyNapCTBEHHOW HAyYHO-TEXHHUUYECKOU
skcrieptu3bly (HIITHTD) u uMeeT HEHyJeBOW MMMAkT (akTop MO Ka3axXCTAaHCKOH 0a3e HUTHPOBAHUS
(KasBLI) (http://www.nauka.kz).

TPEBOBAHUA K O®OPMJIEHUIO CTATEM, TYBJIUKYEMBIX B )KYPHAJIE «BECTHHUK.
CEPUSA PUBUKO-MATEMATUYECKUE HAYKWN»

I. IpeacrasijieHue HeOOXOAUMBIX MATEPUAJIOB

1. JIns AOKTOpPaHTOB, MAarvcCTPaHTOB M CTYACHTOB, MyOJIHMKYIOMIUXCS EAWHOIMYHO, MPEICTABISICTCS
PeLeH3MsI HAyYHOTI'O PyKOBOJIUTEIIS.

2. KomnmuecTBO aBTOPOB CTaThH - HE Ooee 5.

3. ABropamu Ha 3-x s3pikax Ha caiite xypuama (bulletin-phmath.kaznpu.kz) samonusitorcst dopmbr
BecrtHuka, conmepxamue cBeaeHus o6 aBTope (aBTopax): ¢haMuiIvs, UMs, OTYECTBO, MECTO paboThI (TOPO,
Ha3BaHWE OpraHM3alMW/By3a 0€3 CcoKpaileHuil), e- mail, KOHTaKkTHBIA TenedOoH; aHHOTAIUW, KITFOUEBEIE
CIIOBa.

1. CTpyKTypa cTaThHu JOJDKHA cOOTBeTCTBOBaThH hopmary IMRAD

1. Haspanue cratbu (cocroutr u3 7—-10 cioB, 0e3 COKpalleHUH, NPEBBILIEHHWE 10 KOJIWYECTBY CIIOB
HEZOITyCTHUMO).

2. AnHoTanus (IpeACTaBISAET EIH W 33/Ia4M BaIIEro MCCIIEI0BAHUS, KPATKO OOBSICHSET METOJOIOTHIO
HCCIIEI0BaHUs; COOOMIAeT O JOCTUTHYTHIX BaMM Pe3yJIbTaTax; 0OOCHOBBIBAET 3HAYMMOCTH HCCIICIOBaHUE
U1l HAYKH.

3. Beemenue (Bcerymnenme. Ilouemy mnpoBenmeHo wuccnenoBanue? Uto ObUIO HCCIeNOBaHO, IIEJb
MCCIIE/IOBAHUS, KAKUE THIIOTE3bI TPOBEPEHBI?).

4. Mertononorus uccnenosanus (Koraa, rae u kak Obutn mpoBeneHsl nccnenoBanusi? Kakue marepuaibl
OBLTN UCTIOJB30BAHBI WUIH KTO OB BKIIIOUEH B BEIOOPKY?).

5. Pesynberath uccienoBanus (Kakoi oTBeT ObLT HalifieH. BepHo iu OblTa MpoTecTHpOBaHa TUIoTe3a?).

6. Huckyccus (O6cyxaenue pe3ynpTatoB. UTO moApa3yMeBaeT OTBET W MOYEMY 3TO MMEET 3HaueHue?
Kak »3To BmmchiBaeTcs B TO, 4YTO HAIUIM JApyrue wuccienoparenu? KakoBel TepCleKTUBBI s
HCCIICOBAHMIA?).

7. 3axiroueHue (BBIBOJIBI).

8. Cnmucok HCIONb30BaHHBIX HCTOYHUKOB (He Oosee 15, BKIIodas CCHUIKM Ha IyOJHKalWH,
uHaekcupyembie B Web of Science w/mim Scopus).

1. IIpaBuna opopmiteHus crarei.

Tekct cratbu nowkeH ObITh HaOpaH B penakTope MS Word yepes ogunapHslii narepBai; ®opmar simcra:
210 x 297 mm (A4); Tlons: BepxHee, HIKHEE, NPaBOE, JEBOe — 2 CM; CTPAHUIIBI CTATHH HE HyMEPYIOTCS,
Ipudt: Times New Roman (st ka3., pyc. ¥ aHIIL. SI3bIKOB), pa3mep - 11 nT; MeXCTPOUHBIA MHTEPBAT —
OJUHAPHBII; OTCTYN mepBoi cTpoku ad3ana — 0,5 cm.; Pucynku, BeimonHeHHble B pepaktope Word, Z0mKHBI
OBITH BCTaBJICHBI KaK OOBEKT (CrpynmnupoBaHbl); TabMUIBl U PUCYHKH AOJDKHBI MMETh Ha3BaHHE U OBITh
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nponymepoBanbl (mpudt 10, kypcus). B TekcTe HE0OXOAMMO 1aBaTh CCHUIKY Ha TaOJIMIBI U PUCYHKH C
ykazanneM HoMepa. OdopmiteHne TekcTa B Tabnuiax: naTepBan onuHapHbli, mpudt 10 Times New Roman,
KypcuB. TEKCT cTaTh NOIDKEH OBITH OTGPOPMATHPOBAH IO MIMPHHE.

1V. TpeGoBanns kK HAMUCAHUIO GOPMYJT

®opMyIibl BCTABJISIIOTCSI B TEKCT CTaTh Kak oObekT MS Equation. Pasmepsl cuMBOSIOB B (opMyaax
(Equation): oOprunbIii - 11 1T, KPYMHBIA WHAEKC - 6 TIT, MEJIKAH — 5 TT.

V. CHHCOK HMCHOJIb30BAHHBIX HCTOYHUKOB, COCTAaBIISIETCS IO XOJY YINOMHHAHUS €€ B TEKCTe U
IIPUBOAUTCS B KOHIE pykomnucu. CChIIKM Ha JIMTEpaTypy B TEKCTE YKA3bIBAIOTCSl B KBAJPAaTHBIX CKOOKaX,
narnpumep, [1], [2,3], [4-7]. B chmucke Kakaplii MCTOYHHK HYMEpPYIOT apaOCKoil mudpoit 6e3 TOYKH H
nedJaTaroT ¢ abzarHoro otcryna. KoianuecTBo cChIJIOK HE TOJDKHO MpeBbIaTh 15 HanmeHoBanuid. B crincke
HUCTOYHUKOB JIOJKHBI IPUCYTCTBOBATH pabOTHI, ONyOIHKOBaHHEIE 3a mocneauue 5 net (2017-2022 rr.). Eciu
B CIMCKE HMCTOYHHUKOB COJEp:Karcsi pabOThl HA KUPWIIMLE, CIIMCOK JIMTEPATypbl NMPEICTABISIETCS B IBYX
BapHaHTax: MEPBbIi — B opuruHaie, BTopoii References — tpancmurepanueit (https://translit.ru/).

VI1.Bupg ctatbu

1. MPHTMU B neBoM BepxHEM YTy TPOMUCHBIMU OyKBaMH (TIONXY>KHUPHBIM, KeTh No10);

2. Y]JIK B neBOM BEpXHEM YTIIy MPONMCHBIMA OyKBaMH (TIOTYKUPHBIM, Kerlib Nel10);

3. BarosnoBok craThu: KypcUBHBIMH, HE MOJTYXHUPHBIMHU NPONUCHbIMUA OykBamu (kerib Nell) mo
LEHTPY MHHULMaNBl U (amuius aBTopa (aBTOpOB); BepXHHUM HMHIEKCOM YKa3bIBaIOT COOTBETCTBHE MECTY
paboTeI aBTOpa (B CITy4ae HECKOIBKHUX aBTOPOB).

4. Yepe3 ofHy MyCTyI0 CTPOKY yKa3aThb Ha3BaHHE OpraHHM3allud 0e3 COKpallleHHH, TOopoj, CTpaHy B
KOTOpOM paboTaeTr aBTop (aBTOpbI) KypcuBoM (kerib Ne 11)), BepXHUM WHAEKCOM YKa3bIBalOT COOTBETCTBHUE
aBTOpa MecTy paboTHl;

5. Uepes mycTyI0 CTPOKY IO LEHTPY MOIYKUPHBIMH MPOMUCHBIMU OykBamu, mpu¢t Cambria (kerianb
Nell) Ha3BaHME CTAThH;

6. Yepes myctyro ctpoky aHHoTarus B 100-150 cjioB B KpaTKUX MPEIOKECHUSX aHHOTAIMS Ha S3BIKE
cratbu (kerib Nel0), HauUMHAETCSl CO CIIOB COOTBETCTBEHHO SI3BIKY HAMUCAHHS «AHOamnay, «AHHomayusy,
«Abstracty. B aHHOTaIM HE NOIyCKaeTCs IUTUpOBaHUe. AOOpEeBHATYPHI JOIKHBI OBITh paciiugpoBansl. B
AQHHOTALIUM YKa3bIBaeTCA 1eNb pabOThI, BEIBOJIBI HCCIIEIOBAHUSI.

7. KiroueBble ciioBa WM CJIOBOCOUYETaHUS IO TeMaTuke, 6-8 cjoB, Ha s3bike craThu (Kerib NelO,
noykupHo). JloyokHbl HaumHaThest co cioB «TyiiH ce3mep:», «KirodeBbie cioa:y», «Keywords:»
COOTBETCTBEHHO.

8. Uepes mycTyro CTPOKY MOBTOPUTH 3ar0JOBOK CTaTbU: aBTOPHI, Ha3BaHWE OPraHM3alMM M Ha3BaHHUE,
AQHHOTAIIMH U KJTFOYEBBIE CIIOBA Ha JIBYX IpYyrux s3bikax (kersb Nel0, Times New Roman).

9. Yepes mycTyro CTPOKY TEKCT cTaThu (keris Nell);

10. Yepe3 mycTylo CTpPOKY yKasbiBaeTcs HH(opMamusa O Marepuane NyOJMKalud: €ClIH CTaThs
MOJTrOTOBJIEHA B paMKax TIpaHTa, OJarofapHOCTh HAYYHOMY DPYKOBOAMTENIO, KOJUIEraM, KOTOpbIE HeE
SIBIISTIOTCSL ABTOPAMH CTAThU, HO MPH WX COJCHCTBUH MPOBOAMIOCH HCCIIEA0OBAHNE U T.II.

11. Criucok UCnoIb30BaHHBIX UCTOYHUKOB, YKa3bIBAETCS TIOCIE TEKCTA CTAThH, Yepe3 JIBE MyCThIe CTPOKH
CTpouYHbIMH OykBamH, KypcuBoM (keryib Nel0). MarepBan - onuHapHbIi. Hymepanus criucka 6e3 TOUKH.

VII. S3piku u3nanus (BelIanus) craTel — Ka3axCKuil, pycckui, anruiickuii. [locTynuBiime B pelakinio
CTaThU MPOBEPSIOTCS Ha Tuiaruat (TpedoBanue 80% OPUTHHAIBHOCTH), ajiee PEleH3UPYIOTCS 2 BEIyIIHMU
CHECLMAIMCTAMH M YYEHBIMH MO OTpacisiM 3HaHMA. Ha OCHOBaHMM peuUeH3UH PpEeAKOIJIETHS MOXKET
PEKOMEHIOBAaTh aBTOPY MAOpaboTaTh CTaThbl0 WIM OTKa3aTh B NyOnukauuu. Pykomucu —crarei,
OITyOJINKOBaHHBIX paHee WM MEPeJaHHBIX B JPyrUe M3JIaHWs, HE NMPHHUMAIOTCS. PexoMeHyeMblil 00beM
CTaTbu — HEe MeHee 8 cTpaHuu. B mHOM ciydae Bompoc 1mo oObeMy cTaTbl HEOOXOOMMO COTJIAacoBaTh C
penakuuei xypHana. Mumoctpanuu, cxembl, TaOJMIBI, BKIIOYAEMbIE B TEKCT CTAaThbH, YYUTHIBAIOTCS B
obmemM oobeme TekcTa. [1o BceM BompocaM, CBSI3aHHBIM € TIOATOTOBKOM, MPEJCTaBICHUEM M ITyOIMKaruen
MaTepHaoB, He0OX0AUMO 00pPaIIaTHCs B PEJAKIIHIO KypHaJIa.

Anpec: r. Anmatsl, yi.Tone 6u 86, KazHITY um. A6as, UacTuTyT MaTemMaTuku, GU3NKA 1 HHPOPMATHKH
OTBeTCcTBEHHBII cekpeTapn: +7 707 7268828, +7 707 1754132
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