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TOXIPUBE MEH IIEPCIIEKTUBAJIAP» ATTbBI V XAJIBIKAPAJIBIK FbIJIBIMU J)KOHE OKY-9IICTEMEJIIK KOHOEPEHLIMA

Good afternoon, dear colleagues, guests of our anniversary conference!

Let me welcome all the participants of the 5th International scientific and methodological conference «Life-long
learning paradigm in the system of Kazakhstani education for sustainable development: practice and
perspectivesy.

Today, representatives of different countries have gathered here, each of whom participates in the creation of a
single educational space and has a huge significant experience. The field of education does not stand apart from the
world progress, it is in constant dynamic development, this is due to the intensification of globalization, the creation of
innovative technologies, the development of artificial intelligence, and today our Conference will present the
experiences of advanced educational platforms based on the study of these problems.

Reports will be presented reflecting the topical problems of implementing basic educational programs, updating
the content and effective organization of workflows; issues related to the possibilities of using digital technologies in
educational activities and interpretation of education as the part of social reality. I express my deep gratitude to all
participants for their active attitude, their desire to share their experience and methodological developments. I am sure
that the professional dialogue that will take place within the framework of the conference will contribute to the
investigations of the most effective forms and methods of work based on modern training and management
technologies. I wish you fruitful work and mutual enrichment with new ideas!

I wish the Conference participants interesting discussions, useful discoveries, and professional growth! Good
luck!

Dzholdasbekova Bayan Umirbekovna,

Al-Farabi KazNU, Dean of the faculty philology,

Corresponding Member of the National Academy of Sciences of
Kazakhstan, Doctor of philology, Professor

Jo0pblii 1eHb, yBaKaeMble KOJIJIETH, TOCTH Hallel 100u1elinoil koH(pepeHnnu!

IlozBonbTe MHE IONPUBETCTBOBATH BCEX YYAaCTHUKOB S5-0M MEXIYHAPOJHOM HAy4HO-METOIUYECKOM
koHpepenimn «IlapagurmMa HenmpepbIBHOIO 00pa3oBaHMsi B CHCTeMe KAa3aXCTAHCKOTO 00Opa3oBaHus ISl
YCTOHYHBOIO PAa3BUTHSA: MPAKTHKA M MEPCIEeKTHBBD).

CeronHs 31ech COOpAINCh NPEICTABUTEIN Pa3HbIX CTPaH, KAKABIH U3 KOTOPBIX YYacCTBYET B CO3/IaHMHU €IMHOTO
00pa30BaTENFHOTO MPOCTPAHCTBA M WMEET OTPOMHBIA 3HAaUMMBIH ombIT. Cepa oOpazoBaHHsS HE CTOMT Ha MeECTe,
HaxOJUTCS B MOCTOSHHOM [MHAMHYECKOM pa3BUTHH, 3TO CBS3aHO C IPOLECCAMM IJIOOATM3aLUH, IOSBICHUEM
WHHOBALMOHHBIX TEXHOJIOTHH, Pa3BUTHEM HMCKYCCTBEHHOTO MHTEIJIEKTA, W ceroiHs B pabore Hamel Kondepenmmn
OyZeT MPEeACTaBIICH OMBIT NIEPEI0BBIX 00Pa30BaTENbHBIX IUIONIAJ0K, OCHOBAHHBIN Ha UCCIIEIOBAaHUHN JAHHBIX MPOOJIEM.

Bynyt mpencraBieHsl AOKJIAABI, OTPaXKAIOIINUE TEMATHKY HPOOJIEM peann3alii OCHOBHBIX 00pa30BaTEIbHBIX
nporpaMm, OOHOBJICHUS COAEpKaHMA U 3(GPEKTUBHOI OpraHu3aly padoThl; BOIPOCHI, CBA3aHHBIE C BO3MOXHOCTAMHU
UCIIONIb30BaHMsl  IIM(POBBIX MPOJYKTOB B 00pa30BaTENIbHON JEATEILHOCTH H OCMBICIIEHHEM O0pa30BaHUs KaK 4acTh
COLIMAJIBHOW pealbHOCTH. BpIpakalo BceM y4acTHHUKaM TIIyOOKYIO NPH3HATEIBHOCTh, 332 AKTUBHYIO >KH3HEHHYIO
NO3UIHIO, CTPEMJICHUE IIO/ICNUTHCS ONBITOM M METOAWYECKUMHU pa3paboTkamu. YBepeHa, 4To MpodecCHOHaIbHBIN
JIMAJIOT, KOTOPBIH COCTOUTCS B paMKax KOH(epeHuH, OyIeT criocoOCTBOBATh MOUCKY Hanboiiee 3¢ GeKTUBHBIX (HOpM U

METO/0B paboThl, OCHOBAaHHBIX Ha COBPEMEHHBIX OOYYAIONIMX M yIpaBleHYecKuX TexHonorusx.  JKeraro
TUIOIOTBOPHOM pabOTHI M B3aMMHOTO 00O0TaIleHNs] HOBBIMHU HJiesiMu!
XKenmato  ygactHukam  KondepeHunn MHTEPECHOTO  OOCYKAEHHS, TOJIE3HBIX OTKPBITHH M Tpodec-

CHOHAIIBHOTO pocTta! Ycmexos!

JxonnacOekoBa basan YMupOekoBHa,

nekaH ¢unonoruueckoro dakynsrera KazHY umenu ans-®Dapaduy,
yneH-koppecnonieHT HAH PK,

JIOKTOp (hrItonornyeckux Hayk, npodeccop



V MEXAYHAPOJJHAS HAYUHO-METOANYECKA Sl KOH®EPEHIUA. «ITAPAJUI'MA HEITPEPBIBHOI'O OPA30BAHUMA
B CUCTEME KA3AXCTAHCKOT'O OBPA30BAHMA JIJIS1 YCTOMUUBOI'O PABBUTHUS: TIPAKTUKA U ITEPCITEKTUBbI»

Dear participants, keynote speakers and guests!

This year conference is dedicated to the 90-year anniversary of al-Farabi Kazakh National
University and I am very happy to greet you on behalf of our Department of Foreign Languages!
This international conference is taking place for the fifth time and I express you my gratitude for
your active participation!

This year the main theme of our conference is “Life-long learning paradigm in the system
of Kazakhstani education for sustainable development: practice and perspectives” and it
implements a variety of issues that are significant for the sustainable development of societies all
over the world. We live in the interconnected society and all of the newest inventions and
technological revolutions and evolutions directly affect the educational sphere. We also need to
admit that life is a journey filled with twists, turns, and unexpected detours. And along this journey,
one constant remains: the value of lifelong learning. Lifelong learning isn't confined to classrooms
or textbooks; it's a mindset, a commitment to curiosity, and an openness to new experiences. It's
about embracing each day as an opportunity to gain new insights, develop new skills and
competences, enlarge and broaden our outlooks and perspectives. In a world that's constantly
evolving, the ability to adapt and learn is more valuable than ever before. Lifelong learning
empowers us to overcome challenges with confidence, to embrace innovations, and to thrive in an
ever-changing landscape. The Sustainable Development is the vital condition that can form the
social progress and it should be constantly maintained in every aspect. Knowing that means paying
as much attention as possible to the issues that will lead to the social and educational progress!

I hope that you will find a lot of interesting and engaging topics to be discussed in the work of
our conference and will enlarge your perspectives. Some of the themes on today’s agenda include
already traditional and yet topical problems of Al and human interactions and may enrich your
experience! Dear participants I wish you good luck and joyful work in our conference!

Dosmagambetova Jamila Dzhambulovna,
Al-Farabi Kazakh National University,
Head of Foreign Languages Department,
Candidate of Philosophical Sciences
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OBPA3OBAHME YEPE3 KYJIBTYPY U KYJIbTYPA YEPE3 OGPA3OBAHUE» —
POPMVYJIA COAEP KAHUA COBPEMEHHOI'O OBPA3OBAHUA

BepauyeBckuii AHaToauii JleonnaoBuy, J1.11.H., podeccop,
PYKOBOJMTENb €BPONEHCKUX TPOECKTOB, BeHna, ABcTpust

Ha coBpemMeHHOM »3Tame pa3BUTHs OOIIECTBA PE3KO BO3PACTaET KyJIbTYypooOpasyromas
¢byHkIMa 00pa30BaHUs, KOTOPOE M3 CIOCOOa MPOCBEIEHHs JOJDKHO MPEBPATHTHCS B MEXaHH3M
Pa3BUTHSA KYJbTYPbI, GOpMUPOBaHUS 00pa3a MUpa U YeJIOBEKa B HEM.

Ob6pa3oBanue (MMeHHO oOpa3oBaHHE, a HE 0oOydeHue, MO0 eciu coaep)KaHueM OOyUYCHHS
SBIIAIOTCA JIMIIb YTUJIUTApHBIE HABBIKM M YMEHHS, TO COJEp)KaHHUEM OOpa3oBaHMs SBISETCS
KYyJbTypa.

OOpa3oBaHHBIN 4YeJIOBEK SIBJSIETCSI HPOOYKMOM C80ell Kyabmypbl. «JIMIHOCTH — 3TO
npoaykT KynsTypb» (b.I'. AHaHbeB), YTO MO3BONSET €My YYHUTHIBaTh B3TJISIIABI OPYTUX U B
COOTBETCTBUU C 3TUM H3MEHSATH CBOM COOCTBEHHBIE, T.€. OBITH TOJIEPAHTHBIM IO OTHOLICHHUIO K
npyruMm. TonepaHTHOCT, 00pa30BaHHOTO YEJIOBEKa MOHMMAETCS MPH ATOM HE TOJNBKO Kak
BBIHY’KJICHHAsI TEPIUMOCTh, HO M KaK MPU3HAHKE APYTrOro MHUPOBO33PEHUS KaK PaBHOIIPABHOIO CO
CBOMM COOCTBEHHBIM, OCO3HaHHE COOCTBEHHBIX T'DaHUI], MPU3HAHUE IPYTOW JMYHOCTU U JIPYTOM
KyJBTYphl B KQ4eCTBE HEOOXOIUMOTO MyTH OOOTaIIEHUs] CBOETO COOCTBEHHOTO CYIIECTBOBAHUS B
COBPEMEHHOM MHUPE

Jlaxxe camble MHHULMATUBHBIE M BOJIEBBIE JIIOJU MajO 4YTO CMOTYT CHAENaTh B YCIOBHSX
HHU3KOTO KYJIBTYPHOTO YPOBHSI OOIECTBA B LIETIOM M KaXKJOTO €ro 4YjeHa B OTIAEIbHOCTH. [[3TOMy
HE00X0IMM MUHHMYM OOIIMX CITOCOOHOCTEH YeI0BEeKa, €ro IEHHOCTHBIX MPEITABICHUH 1 KauecTB,
0e3 KOTOpPBIX HEBO3MOXKHO €0 HOPMAaJIbHOE CYIIECTBOBAHHE B OOIIECTBE U ONTUMAJIbHOE PAa3BUTHE
TCHCTHYECKU 33JIaHHBIX JapOBAaHUHN JIMYHOCTH - HEOOXOIUMO CPOPMHUPOBATH 0A30BYH) KYJIBTYPY
Juynoctu (O.C. I'azman). [Ipu 5ToM 5TOT MUHUMYM HE BHOCHUTCS HM3BHE, a BbIpaOaThIBaeTCA
JUYHOCTBIO CaMOCTOSITENIBHO B IPOLIECCE PA3IUYHBIX CHOCOOOB JEATENBHOCTH U COLIMAIBHOTO
MOBEICHHUS.

ba3zoBast KyiabTypa JUYHOCTH, MpPEJICTaBICHA B €€ KOMIIOHEHTaX, BKJIIOYAIOIIUX: JYXOBHYIO
KYJIbTYPY, OOBEIUHSIIONIYIO Xy 10KECTBEHHYIO, 3CTETETUYECKYI0, MUPOBO33PEHUYECKYIO KYIbTYphI U
KyJbTypy  BEPOWCHOBEIAHHS;,  COLUAIBHYIO  KYyJIbTYpY, OOBEIHMHSIONIYI0O  IPAaBOBYIO,
SKOHOMMYECKYIO, MOJTUTHYECKYIO KYJIbTYypPhl U KYJIbTYPY OCHOB HAayUYHBIX 3HAHUI; SKOJOTHYECKYIO
(KyJIbTypa 4ejoBeKa B MPUPOAE, KyJIbTypa IPUPObI B UelloBeKe, pusnyeckas Kyyibrypa). U uepes
BCE 9TH aCHEKThI KyJIbTYphl "MPOXOAAT" HpPABCTBEHHAsl, KOMMYHUKATUBHAS M peyeBasi KyJIbTYpHI,
SIBJIASICH UX HEOTHEMJIEMBIMH YaCTSIMU:

| BA3OBAS  KVJIBTYPA JIMYHOCTH |

| AYXOBHAaMA COIMAJILHAL IKOJIOrHYIECKAA ‘
XYI0KeCTBeHHASN npaBoBas YeI0BeKAa B IIPHPoae
ICTEeTeTHUECKAA IKOHOMHAYECKAS] NPHPOILI B YeJI0BEKE
MHPOBO33peHUYeCKaHd MOHTHYECKAA (PH3AUYECKAS
KYJbTypa OCHOB HAVYHBIX
BEPOHCIIOBETAHAA ISHAHHA

| HpPaBCTBEHHAS pedeBasi KYJIbTYypa 00ImeHnsa
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ba3oBast KyJabTypa JTUYHOCTH KaK KOMIUIEKC 3HaHWW, YMEHUH, KauecTB, MPUBbIUYEK, IEHHOCT-
HBIX OPUEHTALUH U TMO3BOJIET YENOBEKY JKUTh B TAPMOHHMM KakK C OOIIEYEIOBEYECKOW M HAIMO-
HAJIbHOM KYJIBTYPOM, TaK U C KyJbTYpPOil APYTrUX HAPOJIOB.

B ocHose peuicHud BCCX O6H.[€CTB€HHI:IX 1 3KOHOMHUYECCKUX HpOGHGM JIC)KUT YeI0OBeUYSCKUU
(dakTop, modToMy 0OydYaTh 3HAHHSIM B COBPEMEHHOM MHpPE, KaK 3TO OBbUIO B CTapOd CHCTEME
oOpa3oBaHusi, HE HyXHO. HyHO, uTOOBI 4YenoBeK oONagal KyJbTYpOW: CHCTEMON CIIOCOOOB
NEICTBUS,, OPUEHTHUPOBOK M IIEHHOCTEH M yMed caM J00bIBaTh 3HAHHS B 3aBUCHMOCTH OT
MOTPEeOHOCTEH, KOTOphIE BO3HHUKAIOT B Ipoliecce XKU3HU Mo (opmyrne: oOpa3oBaHue 4vepes
KYJbTYPY M KyJbTypa uepe3 oOpa3oBaHMe, T.€. Yy4acTBys B IIpolecce o00pa3oBaHUA,
coJiepKaHueM KOTOPOro sIBsieTcs 0a3oBasi KyJIbTypa JIMYHOCTH, YEJIOBEK YCBAUBAECT ATy KYJIbTYpY,
a ycBauBasi KyJbTYpY, OH CTAaHOBHUTCSI 00pa30BaHHBIM, TUUYHOCTHIO — IPOAYKTOM ATOM KYJIbTYpHI.

CHARTING LEARNER PROGRESS IN THE 21°" CENTURY

Christopher Korten, PhD., Professor,
Adam Mickiewicz University, Poznan, Poland.

Professor Christopher Korten’s presentation on "Learner Progress" highlights the evolving
dynamics of educational skill sets in response to increased global competition in education and the
job market. Traditionally, educational systems have focused predominantly on imparting hard skills.
However, today's landscape demands a balanced acquisition of both hard and soft skills. The
presentation underlines soft skills as critical, encompassing personal attributes and interpersonal
abilities that enable effective and harmonious interactions. Key soft skills discussed include
effective communication, teamwork, leadership, problem-solving, and emotional intelligence, with
an emphasis on empathy and cultural awareness.

Professor Korten presents various instructional methods aimed at enhancing these skills,
particularly for learners at the A2 level, utilizing interactive scenarios to foster empathy and
emotional intelligence. The discourse extends to Bl level presentations, where core language skills
(vocabulary, pronunciation, syntax) are intertwined with soft skills like confidence, posture, and
charisma, essential for handling unforeseen challenges during presentations.

The lecture concluded by illustrating how traditional learning outcomes like speaking and
group work are being transformed into more advanced competencies like presenting and leading,
essential for both personal and professional growth. Through anecdotes and theoretical discussions,
the presentation advocates for a balanced approach in education that not only prioritizes skill
development but also adapts to the nuanced demands of modern-day careers.
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WHAT HAVE WE LEARNT ABOUT THE STRUCTURE OF WORDS FROM MODERN
LINGUISTIC METHODS? IMPLICATIONS FOR TEACHING AND FURTHER RESEARCH.

Prof. UAM dr hab. Paula Orzechowska
Faculty of English, Adam Mickiewicz University in Poznan

Modern linguistic research is largely based on empirical, computational and statistical
methods. Linguists engage in the study on language structures with the aim of verifying traditional
approaches and well-grounded theories. The results of such studies are often less straightforward
than expected, or yield surprising results. For example, had it not been for psycholinguistic methods
(e.g. measuring participants' reaction times and the electrophysiological signal from the brain), we
wouldn't know that our unconscious mental and conscious knowledge of language differ. Without
corpora and advanced computational algorithms, we wouldn't know that it is possible to predict the
phonological and morphological properties of words without defining their constituent phonemes
and morphemes but just by looking into their semantics.

The goal of this talk is to demonstrate that the shift towards experimental, computational and
statistical research has opened new opportunities for researchers, and challenges for teachers. I will
discuss several cross-linguistic studies investigating aspects of phonetics, phonology and
morphology, which have provided novel insights into the structure of words. Results of these
studies present us with knowledge that might be difficult to integrate into regular curricula, and
which might even counter standard coursebook facts. At the end of the talk, I will address the
problem of incorporating the insurmountable amount of new data into our daily teaching practices.

AN ESP MOOC PROJECT: SUGGESTED ACTIVITIES FOR ACADEMIC SPEAKING

Cesur Kursat, Assoc. Prof. Dr.,

Department of foreign languages, English Language Teaching,
Faculty of Education, Canakkale Onsekiz Mart University,
Canakkale, Tiirkiye e-mail: kursatcesur(@comu.edu.tr

English is an official language in many countries and often taught as a second language in
countries where it is not the primary language. This widespread speaker of English makes academic
events accessible to a large and diverse international audience. English provides a standardized platform
for organization of academic events. Each year, in parallel with the internationalization strategy of
universities across the world, many academic events such as congresses, conferences, seminars or
webinars are organized by academic circles. In these events, English makes it possible to convey the
necessary information accurately and consistently. In addition, people from different countries are able
to organize such events together or organize the same event in different countries annually. English
proficiency is often a requirement for organizing and presenting at such events to a global scientific
society. However, the use of English as a lingua franca in academia is not without challenges
particularly for those who have non-English-speaking backgrounds such as Tiirkiye and Kazakhstan.
Some academic staff who excel in reading and writing may have difficulties in speaking particularly in
academic contexts. Researchers with a lower speaking proficiency due to lack of knowledge or
inexperience have faced such problems as addressing people, greeting the audience, initiating their
speech / presentation, engaging in a discussion, having chat with other participants during breaks and
therefore building network. In this context, the aim of this presentation is to talk about the suggested
activities which aim to provide the necessary knowledge which academicians may need in academic
meetings and to improve their speaking skills to initiate, maintain, and end a presentation, conversation,
or discussion in different roles like a presenter, moderator, or listener.
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OU3UKA-TEXHUKAJIBIK FBIJIBIM/IAP ’KOHE TEXHOJIOT' USAJIAP:
POU3UKA, MATEMATHUKA, MEXAHUKA, AKITAPATTBIK
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NHPOPMAILIMOHHBIE TEXHOJIOT'UHN
PHYSICAL AND TECHNICAL SCIENCE AND TECHNOLOGIES: PHYSICS,
MATHEMATICS, MECHANICS, INFORMATION TECHNOLOGIES

UDC 004.9
Abdyyev M. O.”
RESEARCH AND ANALYSIS OF METHODS OF COUNTERING
DDoS ATTACKS
Anoamna

Byeinei manoa DDoS wabysiioapvinan Kopeayowvly esexkminiei eme oico2apul, cebedi oicvin caivin DDoS
wWabyblI0apvIHbIY CAHbL MEH Kyambsl apmuln Keaedi, an wabyvln a0icmepi Kypoeiene mycedi. Kol caiibih aknapammulk,
Kayincizoixk ocane Kubepuiabywvlioapaa Kapcvl Kvizmem xKepcememin ap mypai komnanusiap DDoS wabyvinioapvinviy
Keberin dHcane oaapovly Kyamsin mipketidi. Byxapanvix aknapam xypanoapeinoa Kvlzmem KepcemyoeH bac mapmyea
bazelmmanearn mapamvliean wadysvlioap Hamudicecinoe beneini Oip pecypcmapovly Koadicemimcizoiei mypanvl
Mep3imOi  xabaparamanap MyHOAu wabyvlioapaa Kapcbl MYpy KYpPAaioapulHuly Muimcizoiei mypanvl aumaosi.
Conovikmarn  DDoS wabyeindapvinan Kopeay Kes-KelizeH YUblM Hemece OusHec YuiiH 6eb-caummapsl MeH
KOCOIMWANAPLIHA MAYendi aknapammuolk Kayincizoikmiy Mansi30sl daemenmine ananaosl. ConviMer Kamap, MyHOau
KOpEaHvlc KblzMemmepoiy OY3bl1y KayniH aszaumyea Jicoue Kipicmep MeH 0edendi wco2anmy KayniH asaumyed
Komekmeceoi.

Kinm cez0ep: DDoS, DOS, cepeepdin Kayincizoiei, acyiieniy Kayincizoiei

Annomayus

Cezoous akmyanvrocmo 3awumel om DDoS-amax ouensb 8blcoka, max Kax ¢ Kaxi#cobiM 2000M KOIUYECMBO U
mownocms DDoS-amax ysenuuugsaemcs, a memoosl amaku yciodxcnsiomces. Kaoicowili 200 pasnuynvie Komnanuu,
npedocmasnsiowue yeiyeu no uH@opmMayuonnol b6e3onachocmu u 6opvbe ¢ Kubepamaxamu, pecucmpupyion pocm
DDoS-amax u ux mowpw. Ilepuoduueckue coodujenus 8 cpedcmeax MAcco8ou UHgopmayuu o HeOOCHYNHOCU
ONPeOeenHbIX PeCcypcos 8 pe3yibmane pacnpeoeieHiblx amak, HaNPAeIeHHbIX Ha OMKA3 6 0OCIYICUBAHUU, 2080PSIM O
Heappexmusnocmu cpedcms npomusodeiicmeuss maxum amaxam. Taxum obpasom, 3awuma om DDoS-amax
CMAHOBUMCA  BANCHLIM  INEMEHMOM UHQDOPMAYUOHHOU Oe30nacHOCmU, KOMOpblll 3asucum om 6eb-caumos u
npunodcenuti 0 mobou opeanusayuu umu ousneca. Kpome mozo, maxas sawuma modxcem nomMoub CHU3UMb PUCK
NOLOMKU YCIYe U CHUUMb PUCK NOMePU 00X0008 U penymayuu.

Kniouegvie cnosa: DDoS, DOS, bezonacnocms cepsepa, 6€30nachocms cucmembl

Abstract

Today, the relevance of protection against DDoS attacks is very high, because every year the number and power
of DDoS attacks increases, and attack methods become more complex. Every year, various companies providing
information security and anti-cyberattack services record an increase in DDoS attacks and their power. Periodic
reports in the media about the inaccessibility of certain resources as a result of distributed attacks aimed at refusing to
provide services speak of the ineffectiveness of the means of countering such attacks. Therefore, protection against
DDoS attacks becomes an important element of information security for any organization or business that depends on
its websites and applications. In addition, such protection helps to reduce the risk of disruption of services and loss of
income and reputation.

Key words: DDoS, DOS, server security, system security
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DDoS attacks (Distributed Denial of Service) are a serious threat to web resources, networks
and online services. They are aimed at overloading the target servers, causing them to become
inaccessible to legitimate traffic. In light of the constant development of attack technologies and
methods, research and analysis of effective methods to counter DDoS threats are becoming
increasingly important.

DDoS attacks can be launched using a variety of methods and technologies, including attacks
that target certain vulnerabilities, such as weak passwords or vulnerabilities in network protocols,
and application-level attacks that make it difficult for a website or application to function properly.
The main purpose of a DDoS attack is to create the necessary conditions for disabling or hacking
the target system, network or website, as well as to divert attention from other cyber attacks that can
be launched in parallel.

DDoS attacks can have various negative consequences, including data loss, business or
organization malfunction, reputation deterioration, confidential information leakage, and loss of
revenue. To stop attacks, organizations must change their defense strategy by switching from two-
stage defense to three-stage defense. The two-stage approach implies a preliminary stage of
preparation for an attack — the selection of security solutions, the deployment of security systems
and other measures, and the post — attack stage is the verification, summing up and improving the
protective equipment used in anticipation of the next attack. These attempts were enough when the
attacks were short.

One of the main methods of countering DDoS attacks is the use of specialized software and
hardware. This includes network-level traffic filtering mechanisms, anomaly detection, and
automatic rejection of suspicious requests. For example, there are solutions such as firewall
management systems that are able to analyze traffic and block flows coming from known botnets
[1]. Machine learning-based mechanisms that can quickly recognize attacks and adapt to new
threats are also considered effective [2]. Cloud protection services are widely used in the modern
fight against DDoS attacks. They allow distributed networks to respond quickly to threats by
blocking malicious traffic even before it reaches the target servers [3].

Such services offer flexible configuration of filtering rules, as well as provide reports and
analytics on ongoing attacks, which helps to assess the threat level and take appropriate measures
[4]. To effectively counter DDoS attacks, it is important to have mechanisms to control the traffic
that enters the server. This may include limiting the number of requests from a single IP address
over a certain period of time or using a captcha to verify users [5].

Such measures help to prevent server congestion and reduce the impact of DDoS attacks on
legitimate traffic service. Effective protection against DDoS attacks requires the use of a multi-level
strategy. This includes a combination of technologies and techniques such as network-level,
application-level, and application-level protection. Each level provides its own mechanisms for
detecting and mitigating attacks, which increases the overall level of protection.

One of the most vulnerable points in security is the human factor. Training staff in
cybersecurity and familiarizing them with methods for detecting and preventing DDoS attacks helps
reduce the risk of successful attacks by increasing employee awareness and vigilance. Constant
monitoring of network traffic and analysis of its characteristics helps to identify anomalies and
unusual patterns that may be signs of an upcoming DDoS attack. This allows you to take measures
in advance and prevent serious consequences of an attack.

It is important to keep in touch with cloud and network service providers to respond promptly
to attacks. Cooperation with them can speed up the process of traffic migration and activation of
defense mechanisms in the event of an attack. Regular creation of data backups and development of
recovery plans help minimize damage from DDoS attacks and ensure rapid recovery of systems and
services after an attack.

Together, these measures provide comprehensive protection against DDoS attacks and
increase the resilience of servers and systems to cyber threats. As a result of the study, we got
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acquainted with the effective and reliable means of protection. Attack detection is one of the main
steps to protect against DoS/DDoS attacks, but due to the large number of different attacks,
detecting such attacks becomes problematic

In conclusion, it can be noted that effective protection against DDoS attacks requires an
integrated approach combining technical means, intelligent systems, and international cooperation.
This is the only way to ensure stable availability of online resources in the face of an ever-changing
cyber threat landscape. Implementing robust security measures at multiple levels, such as network
infrastructure, application layer, and human resources, is essential to mitigate the risks posed by
DDoS attacks. Additionally, fostering collaboration among organizations, governments, and
cybersecurity experts globally is crucial for sharing threat intelligence, best practices, and resources
to collectively combat DDoS attacks. By embracing proactive measures and staying vigilant, the
cybersecurity community can stay ahead of evolving threats and safeguard the digital infrastructure
upon which modern society relies.
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DEVELOPMENT OF A BUDGET PLANNING SYSTEM
FOR AN ONLINE TRADING COMPANY

Anoamna

Maxanaoa omnnaiin-cayoa KOMRAHUACHL YudiH O100CEMMIK JCOCRApaay JuCyuecin asipaey npoyeci Kapacmuol-
PpoLIaobl, HA3ap ayoapeiiadbl MAaianmapobl Manoayeda, dcyie apXumeKmypacvlH Hco0anayea, Oamblmyzd JHCoHe
mecmineyee. JKobanvl uxemoi backapy ywin asun-adicmemenepdi Oeuimoeyee dcane 0100xcemmix npoyecmepoi
ONMUMU3AYUANAY YWIH YIKeH OepeKmep AHATUMUKACHIH KOAOAHY2d epeKuie Hasap ayoapuliadvl. Mawunansiy
OKbIMYObIH KapI#HCbl KOPCEeMKIUMEPIH OO0NHCaAY0asbl MAHbI30bLIbIZbIH AMan emeoi JHCoHe JHCAHA JHCYUeHI eHei3eeHOe
e3eepicmepdi backapy a0icmepin mandauosl. Maxana oHnauH-cayOaubly HAKMblL KAJXCemmIiniKmepin KaHagammanobipa
AnaAmMolH HCIHE KOMUAHUSIHBIY KAPICOLILIK HIMUNCENEPIH HCAKCApma aiamvli muimoi dcoHe Kenetimiiemin 6100icem-
MIK JHCOCRAPAAY JHCYUECiH KYpY2a KeueHOi KO3KAPAC YCbIHAObL.

Kinm ce30ep: acun-adicmemeci, mMawuHanvlk OKblmy, onmumuzayusaiay, 6ackapy adicmemeci, 6r00xcemmix
JACOCNAPAAY HCYUECIH KYPY.

AnHomayusn

B cmamve paccmampusaemcs npoyecc paspabomxu cucmemvl 610024CEMHO20 NAAHUPOGAHUSL OJisl OHAAUH-
MOP2060Ll KOMRAHUU, AKYEHMUPYSI 6HUMAHUE HA aHAIu3e MpebOo8aHull, NPOEKMUPOBAHUU APXUMEKIMYPbl CUCTNEMDbL, €€
paszpabomre u mecmuposanuu. Ocoboe HUMAHUE YOeNeHO A0aANMAayuu Aeui-memooonro2ull 0 2ubK020 YnpagieHus
NPOEKMOM U NPUMEHEHUIO AHATUMUKU OONbWUX OAHHLIX Ol ONMUMU3AYUU HPOYECco8  0100Cemuposans.
Toodueprusaiom 3HAUUMOCTb MAUWUHHO2O OOYYEeHUsI 8 NPOCHOZUPOBAHUU (UHAHCOBBIX NOKA3amenel U aHAIu3upyom
Cnocobbl yNpasneHus UsMeHeHUAMY npu eHedpenuu Hogoll cucmemvl. Cmamvs npediazaem KOMNWIEKCHbIU N00X00 K
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€o30aHUI0 3PPekmueHoll U macumadupyemol cucmemovl OI0NCEMHO20 NIAHUPOBAHUs, CHOCOOHOU YO081emEopuns
cneyugpuyeckue nompedHOCMuU OHAAUH-MOP2OGIU U YIYHULUMb (PUHAHCOBbLE PE3YTbIMAMbl KOMNAHULL.

Kniouegvie crosa: azun-memoodono2ust, MAWUHHO20 0OVYeHUsl, YNPAGTEHU ONMUMUIAYUU NPOYECCO8, CO30AHUS
cucmemul O100HCEMHO20 NIAHUPOBAHUSL.

Abstract

The article discusses the development process of a budget planning system for an online trading company,
focusing on requirements analysis, system architecture design, development, and testing. Special attention is given to
the adaptation of agile methodologies for flexible project management and the application of big data analytics to
optimize budgeting processes. Emphasize the significance of machine learning in forecasting financial indicators and
analyze change management methods when implementing a new system. The article proposes a comprehensive
approach to creating an effective and scalable budget planning system capable of meeting the specific needs of online
trading and improving the company's financial performance.

Keywords: agile methodologies, machine learning, process optimization management, creation of a budget
planning system.

In the modern economy, where business development rates are constantly accelerating,
especially in the online trading sector, the requirements for financial planning become increasingly
complex and dynamic. An effective budget planning system is a key tool for financial management,
cost optimization, and profit maximization. Implementing agile methodologies in the development
process of such a system allows for the creation of a flexible and adaptable solution, capable of
meeting the changing needs of the business.

Requirements Analysis in an Agile Context

The first step in developing a budget planning system is a thorough analysis of business
requirements. Within the agile methodologies framework, this is a continuous process. Teams work
to understand both current and future business needs, using tools such as user stories and usage
scenarios. This allows for the creation of a system capable of adapting to changes in budgeting
processes and financial strategies of the company.

Design and Development

The design stage involves creating the system architecture, defining key components,
interfaces, and their interactions. It's important to consider not only current but also future business
needs so the system can scale and adapt to changes. The development process typically follows
agile methodologies, allowing for regular feedback from users and the timely implementation of
necessary changes. A key principle of agile methodologies is iterative development, which involves
breaking down the process into short work cycles (sprints). Each sprint ends with the creation of a
working prototype of the system, which is then demonstrated to stakeholders for feedback. This
enables quick adjustments to the development course, focusing on the most important functions and
improving user experience.

Flexible Planning and Process Optimization

Flexibility in planning is a crucial part of the agile approach. Instead of strictly following the
initial plan, teams are ready to reassess priorities and tasks based on changed circumstances. This is
particularly important in the development of a budget planning system for online trading, where
market condition changes may require quick reactions and adaptations.

Testing and Optimization

Testing is a critically important stage that ensures the reliability and efficiency of the system.
Various types of testing are conducted, including functional, load, and acceptance testing. After
successful testing, the system is ready for implementation. The implementation should be
accompanied by detailed instructions and user training to ensure a smooth transition and maximum
efficiency of system use. After the system's implementation, it is important to provide reliable
support and regularly analyze its operation to identify opportunities for optimization and
improvement. The system may need to be adapted to changing market conditions or new business
requirements.

Conclusion
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Developing a budget planning system for an online trading company is a complex but
extremely important process that requires careful planning, coordination, and collaboration between
all stakeholders. With the right approach, the budget planning system can become a powerful
financial management tool that helps the company achieve its business goals and improve financial
results. Flexibility, transparency, and constant feedback are key factors that ensure success in
creating an effective budget planning system, capable of becoming a reliable tool in the hands of the
financial managers of an online trading company.
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USING DEEP LEARNING NEURAL NETWORKS TO PROTECT
THE OPERATING SYSTEM

Anoamna

Byn maxanaoa mepen oxbimyouvty HellpoHObIK Jiceninepi OnepayusiviK JHCyueHiy Kayincizoiein Kaiai jxcakcapma
AnamelHbIHA WOTY JHCACANA0bl, 01APObL AHOMATUAIAPObL AHLIKMAYOd, UHMPY3UAIApOa KHcaHe Kayinmepoi azaumyod
Konoanyza 6aca Hasap ayoapuliaovl. On cOHOAU-aK mepeH OKblmy Yaciiepin Kubepkayincizoikke eHzizyee KamviCmbl
Mmacenenepdi MAIKbLIAUObl HCIHE OCbl KAPKbIHObL OaMblN Kejle JHCAMKAH Canaodazbl daeblMoazbl 3epmmeyiep MeH
a3ipnemenepOiy Manbl30bLIbIZbIH KOpcemeoi.

Kinm cesoep: Tepen okvimy HelipOHOBIK JHcenici, onepayusiviy JHCyleHiy Kayincizoiei, aHoMAnusHbl aHbIKMAy,
UHMPY3UAHBL AHBIKMAY, KUOEpKayincizoix xkamepiepi, Kayinmepdi azaumy, HON0IK KYHOIK wabyulioap, emipuieHoiK

AnHOmayusn

B smou cmamve npedcmaenen 0630p mozo, Kax HeuUpouHble cemu 2nyO0K020 00YYeHUs MO2Ym HOBbICUMb
be30nacHocmeb OnepayuoHHol cucmemvl, yoesis 0c060e HUMAHUE UX NPUMEHEHUIO 8 0OHAPYIICEHUU AHOMANUL, GMOp-
Jcenutl U cmazueHuu yepo3. B nem makoice obcysicoaiomes npobremvl, cesizannvle ¢ 6HeOpenuem mooenell 2nyooKozo
oOyuenusi 8 Kubepbe3onacHocms, U NOOYEPKUBAENIC BANCHOCMb MEKYUUX UCCIe008aHUL U pa3pabomox 6 3mou
bvicmpo pazsusaroujelicst 001acmu.

Kniouegvie crosa: Helipounas cemo 2nybokozo obyuenus, 6e30nacHocmy onepayuoHHoll cucmemvl, obnapydice-
HUe aHOMAnull, OOHAPYJICEeHUEe SMOPICEHUL, YZPO3bl KUOEPOE30NACHOCMU, CMsSYeHUe Yepo3, amaku Hyneeo2o OHsl,
YCMOUYU8OCMb

Abstract

This article provides an overview of how deep learning neural networks can enhance operating system security,
focusing on their applications in anomaly detection, intrusion detection, and threat mitigation. It also discusses the
challenges associated with deploying deep learning models in cybersecurity and emphasizes the importance of ongoing
research and development efforts in this rapidly evolving field.

Key words: Deep learning neural networks, operating system security, anomaly detection, intrusion detection,
cybersecurity threats, threat mitigation, zero-day attacks, resilience

In today's interconnected world, cybersecurity threats are constantly evolving, posing
significant challenges to safeguarding operating systems from malicious attacks. Traditional
methods of defense, such as firewalls and antivirus software, are no longer sufficient on their own.

Maructpant l-roma oOyudeHusi, ¢axynpTeT uHGOopManMOHHBIX TexHosorud, KasHY wum. anp-®Papabu, wumxeHep mo
nHpopmaronHoit 6e3omacuocTH, r. Anmatsl, Kasaxcran, e-mail: makhambet.k.a@gmail.com
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As a result, there is a growing interest in utilizing cutting-edge technologies like deep learning
neural networks to enhance operating system security. Deep learning neural networks, a subset of
artificial intelligence, have shown remarkable success in various domains, including image
recognition, natural language processing, and gaming. Leveraging their ability to analyze vast
amounts of data and detect complex patterns, researchers and developers are exploring their
potential applications in cybersecurity, particularly in protecting operating systems.

One of the primary advantages of using deep learning neural networks for operating system
security lies in their ability to detect previously unseen or zero-day attacks. Traditional
cybersecurity measures often rely on known signatures or patterns of malicious activity, making
them vulnerable to novel threats. The system will be able to predetermine user needs and configure
system preferences. The user will experience a much smoother and faster performance from their
machine. Since all the overhead preprocessing such as process scheduling, memory reservation,
CPU allocation or virtualization of memory are done ahead of time, user will be able to open an
application much faster and significant improvement in performance will be observed.[1] In
contrast, deep learning models can learn to recognize suspicious behaviors based on their
underlying characteristics, enabling them to identify and mitigate emerging threats effectively. One
approach to utilizing deep learning for operating system security involves anomaly detection. By
training neural networks on normal system behavior, deviations from the baseline can be detected
and flagged as potential security risks. This proactive approach helps organizations identify and
respond to anomalous activities before they escalate into full-blown attacks, thereby reducing the
risk of data breaches and system compromises.

Furthermore, deep learning models can enhance the effectiveness of intrusion detection
systems (IDS) and intrusion prevention systems (IPS) by improving their ability to distinguish
between legitimate and malicious network traffic. By analyzing network packets in real-time, neural
networks can identify suspicious patterns or anomalies indicative of cyberattacks, allowing for
timely intervention to mitigate potential threats. Additionally, deep learning can bolster the
resilience of operating systems against sophisticated attacks, such as polymorphic malware and
advanced persistent threats (APTs). Through continuous learning and adaptation, neural networks
can stay ahead of evolving attack techniques, enabling operating systems to better withstand
targeted and persistent assaults from determined adversaries.

However, despite their promise, deploying deep learning neural networks for operating
system security is not without challenges. One significant hurdle is the need for large and diverse
datasets to train robust models effectively. Acquiring labeled data representing various types of
cyber threats and normal system behavior can be resource-intensive and time-consuming. Al deep
learning technology can detect vulnerabilities in computer networks in time and realize effective
security attack detection on computer networks. Therefore, conventional computer network security
monitoring is recorded as the control group, and computer network security monitoring under Al
depth learning technology is recorded as the experimental group.[2] Moreover, ensuring the
reliability and interpretability of deep learning models remains a concern. The inherent complexity
of neural networks can make it difficult to understand how they arrive at their decisions, raising
questions about their trustworthiness in critical security scenarios. Addressing these issues requires
ongoing research and development efforts to enhance the transparency and accountability of deep
learning-based security solutions. Based on my personal experience as a cybersecurity engineer in
commercial companies, I have become convinced of the critical importance of implementing
systems based on deep learning neural networks. In the course of analyzing real cyber threats and
incidents, I came across situations where traditional methods of protection proved insufficient to
effectively combat modern threats. This experience confirms the relevance and importance of using
deep learning to protect operating systems from various types of cyber attacks, including zero days
and targeted attacks. These systems detect malicious network activities and prevent intruders from
accessing the systems and alerts the user. Typically, they are recognized by known signatures and
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generic attack forms. This is useful against threats like data breaches.[3] The findings and
conclusions from real-world cases highlight not only the potential benefits of the technology, but
also its need in modern cyberspace.

In conclusion, the integration of deep learning neural networks holds great promise for
bolstering the security of operating systems in the face of evolving cyber threats. By leveraging
their capabilities in anomaly detection, intrusion detection, and threat mitigation, organizations can
strengthen their defense mechanisms and better protect sensitive data and critical infrastructure.
However, realizing the full potential of deep learning in cybersecurity requires addressing technical
challenges and ensuring the transparency and reliability of neural network-based solutions.
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KA3IPI'1 3AMAHFBI BLJIIM BEPY KYWECIHIH JKAHAIIBLIIbIFbI

Anoamna

Kaszaxcman Pecnybnukacoinoiy «biniv mypaneiy 3anvinoa: «binim 6epy orcyiieciniy 6acmol MinOemi Yummolx
JICOHE DICANNBL  A3AMAMMbIK  KYHOLLILIKIAD, EbLILIM MeH HpaKmuka cemicmixmepi He2izinoe oiceke adamobl
KaIblNmacmulpyaa Jicane Kaciou wvlHoay2a 0azelmmangan Oiim any Yuiin Kajcemmi Jcazoaunap: OKblmyoblH JHCand
MEXHONOUANAPLIH eHei3y, Oinim bepyli aknapammaroblpy, XAAbiKapauslk 2AAAMObIK KOMMYHUKAYUSILIK Jicelinepee
wblzyy Oden 6inim Oepy oicyiiecin o0an api damvimy miHOemmepin ko30eudi. CoHObIKman, Kazipei 0amy Kezeni OLlim
bepy oacylieciniy andblHOa OKbImY Ypoici MexHOI0SUANAHObIPY MACeNeCiH KOolbln omblp. 3aman manadviHa cail Oinim
OKY OpbIHOAPBIHOA OiNiM MA3ZMYHbIH, OHbIH KYPULILIMOBIK JHCYUECIH dcakcapmy OLNimM pehopMacuIHbly Jcy3ece aCybiHbIH
oacmur wapmel. Ocel 3amanbl Oilim Oepydiy CMpamezusivlk MAKCAMbIH 63 HCAYANKepuliniein ce3iHe alamolH,
o30i2iHeH apeKem emyae JHcaHe IpeKemiHiy welimin maba oinyze Kabinemmi, 6apavlK icme cayammsi MYNEAHbL OKbIMY
MeH mapbueneyoi Kammamacels emy 00bin Mabwiiadbl. JKoeapvloazbl MAKCAMmapaa Hco2apvl 0K) OpbIHOAPbIHOA
oinim bepydiy OmarnoviK JcoHe a1eMOiK mapouenepinde Kalblnmacoin,e3 KblsMemin OH amKapuln Kejie HCamkan Oinim
MA3MYHBIHBIY He2i32l KYPbLIbIMbIH HCOOACIH Jcy3eze acbipyObl KOLOAHBLIAMbIN JHCAHA Nedd202UKANbIK, MeXHOI02Us
apxbLbl Jicemy Ko3oeneoi.

Kinm cesoep: Kaya mexnonoeus, niamgopmanap, manceipmanap,binim, oKy,canobik pecypc

Annomayus

3axon Pecnybnuxu Kazaxcman «06 obpazosanuuy enacum: «OCHOGHOU 3adauell cucmemvl 00pa308aHUSL
A6715emcs cO30aHue HeobXo0UMbIX YCA08ull 015 00paA308aHUs, HANPABIEHHO20 HA (OopMUposaHue UHOUBUOYATbHOU U
npogheccuoHanbHOU NOO20MOBKU HA OCHOBE HAUUOHANLHBIX U 00WecPA’COAHCKUX YeHHOCMel, HAYYHO-NPAKIMUYeCcKou
Jlocmudicenus: @HeOpeHue HOBbIX MEeXHOIOo2Ull 00yyYeHuUs, uHpopmamusayus 0OPA308aHUSA, BbIXOO MeHCOYHAPOOHBIX
27100aIbHBIX KOMMYHUKAYULL 8 OHNIAUHY HANpasiieHa Ha OdlbHeliuee pazeumue cucmemsvl oopaszoganus. Iloosmomy 6
cO8peMeHHbIll Nepuod pazeumusi nepeo CUCMeMOl O00pa308aHus cmoum npoodaema mexHOA0U3AYUU YUeOHO20
npoyecca. CogepuieHcmgoganue coOepICcanuss 00paA308anHuUs U €20 CMPYKMYPHOU cucmemvl 6 00pa308amenbHbiX
VUPEIICOCHUSX 6 COOMBEMCMBUU C COBPEMEHHbIMU MPeDOBANUAMU SBNAEMC  2NA6HbLIM VCI08UEM  Peanu3ayuu
obpasosamenvholi  pepopmvl. Cmpamezuyeckas yeib cOBPEMEHH020 00pasosanus — obecneyums obOyueHue u
6oCnUmMaHue  4elo8eKd, CNOCODHO20 — YY8CMBOBAMb  CB0I0  OMBEMCMEEHHOCMb,  CHOCOOHO20 — OeliCmBEo8ams
CAMOCMOAMENbHO U HAXOOUMb peuleHue COUX Oelcmeutl, KOMNnemeHmHo2o 60 6cem. Jlocmudicenue 8bluleyKa3anHbix
yeneli npeononazaemcs 34 CHem peanusayuu NpoeKma OCHOBHOU CMPYKMypbl COO0epICcaHusi 00pazo8anus,

* o . P
Eney KemepOae atbinmarsl Ne279 Mekren-nuiieiii, MaTemMaTika moHi myraiimi, Kasakcran, Kei3suiopaa o6ubice, Kapmakist

ayzaaHbl, AKail aybUibl, e-mail: Aisaule.a.96@mail.ru
14



«TYPAKTBI JIAMY MYJUIECI YIITH KASAKCTAH/IBIK BUIIM BEPY JXYHECIHJIEIT Y3/IKCI3 JIAMY TTAPAJIUTMACHI:
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COJNCUBUEIICST 8 OMEUEeCMBEHHOM U MUPOBOM O00PA308AHUU  BbICUUUX YYEOHBIX 306€0eHUll U NOJONCUMENbHO
BbINONHAIOWEL C80I0 (DYHKYUIO, C UCNOIb308AHUEM HOBLIX Ne0A202UYEeCKUX NPUHYUNOSB. MEXHON0UU.

Kniouegvie cnosa: Hogvle mexnonozuu, niamegopmul, 3a0aqu, 06pazosanue,

obyuenue, yugpoesoti pecypc.

Adstract

The Law of the Republic of Kazakhstan "On Education” states: "The main task of the education system is to
create the necessary conditions for education aimed at forming an individual and professional training on the basis of
national and general civic values, scientific and practical achievements: introduction of new teaching technologies,
informatization of education, international global communication going online" aims to further develop the education
system. Therefore, in the current period of development, the education system faces the problem of technologicalization
of the teaching process. Improving the content of education and its structural system in educational institutions in
accordance with modern requirements is the main condition for the implementation of educational reform. The
strategic goal of modern education is to provide training and upbringing of a person who can feel his responsibility, is
able to act independently and find a solution to his actions, and is competent in everything. It is intended to achieve the
above goals through the implementation of the project of the main structure of the content of education, which has been
formed in the domestic and world educations of higher educational institutions and has been positively performing its
function, using the new pedagogical technology.

Keywords: New technology, platforms, tasks, education, learning, digital resource

Kazakcran PecrybOnmkaceinbiy «biniM Typans» 3anpiHga: «bimiMm Oepy sxyieciHiH OGacTbl
MIHJIETI VJTTHIK JKOHE J>KaJIbl a3aMaTTBIK KYHIBUIBIKTAp, FBUIBIM MEH MPAKTHKA JKETICTIKTEpi
HETI31H/Ie JKeKe aJamJIbl KaJIbIITACTHIPYFa jKOHE KOciOM HIbIHJAAyFa OarbITTanFaH OUTIM ay YIIiH
KaKETT1 JKaFJaiyiap: OKBITYIBIH JKaHAa TEXHOJIOTHSUIAPBIH €HTi3y, OLI1iM Oepyll akmapaTTaHIbIpy,
XaIIbIKAPaJbIK FATAMIIBIK KOMMYHHUKAIUSIIBIK JKENUIepre MbIFy» Jern OutiM Oepy KyieciH ogaH opi
JaMBITY MiHAETTepiH ko3aeiial. COHABIKTaH, Ka3ipri JaMy Ke3eHi OuriM Oepy KyHeciHIH aiabiHaa
OKBITY YpIICI TEXHOJOTHSUIAHABIPY MACEJECiH KOWBIN OTHIp. 3amaH Tana0dblHA cail OuTiM OKy
OpBIHAApPBIHAA OUTIM Ma3MYHBIH,0HBIH KYPBUIBIMIBIK JKYHECIH jKakcapTy OiuIiM pedopMachIHBIH
Kysere acyblHBIH Oacthl mapTbl. Ockl 3aMaHFbl OUTiM O€pydiH CTPAaTETHSUIBIK MAaKCaThiH €3
YKayamKepIIUTITiH Ce31He aJlaThIH, ©3/ITTHEH OPEKET €TYyre oHE OPEKETIHIH IIeNnMiH Taba Oimyre
KaOinerTi, OapnbIK icTe cayaTTbl TYJIFaHbl OKBITY MEH TopOHeneyli KamMTaMachl3 €Ty OOJIbII
Tabbu1aael. JKoFapblgarel MaKcaTTapFa JKOFapbl OKy OpbIHAApbIiHAA OLmiM OepyaiH OTaHIBIK KoHE
QJIeMAIK TopOMeNnepiHie KaJbITaChI,e3 KbI3METIH OH aTKapbIN KeJe KaTKaH OuTIM Ma3MYHBIHBIH
HETI3T1 KYPBUIBIMBIH KO0ACBIH JKY3€Te achIpyAbl KOJIIaHBUIATHIH KaHa MeAarOrHKABIK TEXHOJIOTHS
apKBUIbI XKETY KO3/e1eIi.

Kazakcran PecnybnmukachkiHbIH OLTiM Oepy callachiHAaFbl OYTiHT1 6acThl MIHIAETTEPIHIH Oipi—
KacTapra TepeH OiniM Oepy. AJ, OHBIH HEri3i TeXHUKAJBIK JKOHE KOCINTIK OimiM OepyliH OKBITY
YPIICiH jKaKcapTyFa *KaHa TeXHOJIOTUSUIApAbl eHri3y Ooubin Tadbutaasl. OKy TopOue ypaiciHe kaHa
WHHOBAIMSUIBIK  OJIC TOCUIAEpAl €Hri3y OKYIIbUIApABIH OuTiMre JereH KbI3bIFYIIbUIBIFbIH,
TQJIMBIHBICEIH APTTHIPBINT €3 O€TIMEH 13/IeHyre MHIBIFAPMAIIBUIIBIK €HOEK eTyre >KOJI callabl.
Oxkymibuiap TepeH 1e Kyieni OuUTiM KOHE 9MIICTEMENIK TOCUIAEPAl KETIK MEHrepreH OONybl THIC.
[Tongepai OKbITYDAa THIMII OJIC — TOCUIIEpHAl TaijanaHa OTHIPHIN, CAa0AKTHI KBI3FBUIBIKTHI Ja
TapTBIMABI OTKI3y MYFaliMHIH Miebepuirine OainmanpicThl. KoFam naMbiFaH caiiblH, OapJiblK
KYPBUIBIM Oipre TaMuIbL.

Kazipri Tagna KocinTiK *oHE TEXHOJOTHSUIBIK OUTiM Oepy YpIicCiHIe KeHIHEH KOJIAHBLIBII
XKYpreH OipHele MHHOBAIMSUIBIK TEXHOJIOTHSUIAP/bI aTal KepceTyre 0oaibl.

binim 6epy xyiiecinneri HHHOBALMSJIBIK TEXHOJIOTUSIIAP:

* IPOOJIEMAITBIK OKBITY;

* TaMbITa OKBITY,

* JICHI€UJIEN OKBITY;

* TOCTYPJIi OKBITY;

* MOAYJBIIK OKBITY

* Cypak-)kayar OWbIHIaphbI,

* G pIIBIK O11iM Oepy pecypcTapshl.
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JKana TexHOJIOTHSsIIap/IbIH MTeIarOTUKAIBIK HET13T1 KaFuaajgapsl: -0ajiara 13rijIiK TYPFhICBIHAH
Kapay,

-OKBITY MEH TOpOHEHiH OipJIiri; OalaHbIH TaHBIMJIBIK KYIIIIH KQJIBITITACTHIPY KOHE JIaMBITY;

-OanaHbIH 63 OETIMEH OPEKETTEHY 9/IICTEPiH MEHIePTY;

-OaslaHbIH TAaHBIMJIBUTBIK JKOHE IIBIFAPMAITbUTBIK HKEMIUIITIH JaMBITY;

-9p OKYIIBIHBIH JaMyBbl YILIiH jKYHei )KYMBIC iCTey;

[udpaeik TpanchopManusiiay HACICBIH OJEMIIK TpeHa aeyre Oomansl. L{udpasix
TEXHOJIOTHSIAP KOITEreH eJepIiH AKOHOMHMKACHIH JAaMbITy/1a MaHbI3bl penre ue. XXI racelp —
aKMmapaTTaHIbIPy FaChIPbl €KEHI Oenriial. AKnapaTTaHIbIpy TEXHOJOTHACH JaMbIFaH 3aMaHia
MEMJIEKETIMI3iH Oonamarsl — jKac ypHakka 3amMaH TanaOblHa caii OuriM Oepimn, >KaH-)KaKThI
JaMybIHAa BIKHAJT €Ty MYFaJTIMHEH MIbIFapMAaIlbLIbIK 13/ICHICTI, YJIKEH CYPAHBICTBI Tajlall €Te/ll.
KomnbroTep XoHE aKmapaTThIK TEXHOJOTHSUIAD AapKbUIBI JKAacalbIll JKAaTKaH OKBITY MpoIeci
OKYIIBIHBIH JKaHAIlla oOiyiay KaOUIeTIH KaJbIITACTBIPBIN, OJapAbl JKYHemK OaljaHbICTap MEH
3aHIBUIBIKTApBl Ta0yFa UTEpiN, HOTIKECIHAE — O3[CpiHIH KOCiOM TOTEHIMAIIaPhIHBIH
KaJbIITaCyblHA KOJI amajbl. ByTiHIrl TaHZarbl akMapaTThlK KOFaM aliMarblHAArbl OKYLIBLIAP/IbIH
oiflay KaOiNeTiH KaJbINTACTHIPATHIH JKOHE KOMIIBIOTEPIIK OKBITY ICIH JaMbITATBIH SKaJIIbI
3aHJbBUIBIKTApAAaH Tapanbl.

[udpnbik 6iiM Oepy pecypcTapblHbIH Ca0aKThl OTKIZYAET] THIMALIITI:

- Cabak OappIChIHAA MAWBIHOAIFAH CAHIBIK OOBEKTUIEPII MYJIBTUMEAUSIIBIK IPOCKTOP
apKbUIbl JEMOHCTpALHsLIaY;

- 3epTXaHaNbIK KYMBICTAPbl OPBIHAAYIA AIEKTPOHABIK MUKPOCKON, MHTEPAKTHBTI MOJEIH-
Jepi nainanany;

- Binimzi Tekcepyae KOMIBIOTEPITIK TECTUIEPIi KOJIaHy;

- Calax ycTiHAer1 OKyIIbIIapbIH JKEKe 3epPTTEYLIUTIK KOHE HIBIFaPMAaIIbUIBIK )KYMBICTAPBI.

Hudpnsik OuriM Oepy pecypcTapbIHBIH OKYIIBUIAPIABIH YU TaICHIPMAachlH OPBIHAAYIAFbI
THIMIIIT:

- Y#i TamchlpMachlH OpBIHIAYABIH JKOHE OFaH ayanm OepyaiH >aHa (opMachl apKbUIbI
OKYUIBUIAP/bIH TOHTE JIET€H KbI3BIFYIIBUIBIFBI apTajbl. KabiieTi TeMeH OKyUIbUIapAblH cabakka
KBI3BIFYIIBUIBIFBI JKOFApbUIaca, TapbIHIbl OanagapAblH OKBITYIBIH 3€pPTTEYIIUTIK-131eHY UK 1eH-
reifi ketepineni;

- Ke3-kenreH yakpITTa OKyHIbUIAp ©37EpiHIH OUTIMIEPIH aBTOMATTHI TYpAE TEKCEpEe allaibl.
CoHbIMEH KaTap, OKyIIbl ©3 OUIIMIH aBTOMATThl TypJe OaKbuIay KYPBUIFBICHI <GKAKChD», «OTe
KAKCBD» OaranapblH KOWca, KbI3bIFYIIBUIBIFBI O1aH opi KOFapbUIANIbI;

- basunama, fFpulbIMH k00a, KOH(eEpeHLus, Mpe3eHTalus JaibiHIayaa OHOJIOTHSIIBIK
OOBEKTUIEP/IiH YJIKEH KUHAFbl Oobin TaObuianbl. OKymibl cabakka, CHIHBINTAH THIC JKYMBICTapFa
KaXKETTI KbI3bIKThI MOJIIMETTEP MEH JIepeKTep KUHAKTal ajaibl;

- DHIUKJIONEANSUIBIK OaFbITTarbl CypaKTapFa xayall ajia anajbl;

- MynbTUMEIUSUIBIK aHBIKTAMaJbIK —CO3/IKTEp MEH aHBIKTAaybIll —aTjacTapbl Haijganany
MYMKIHIIUTIKTEpi apTaibl;

- OKyUIBIHBIH 63 MYMKIHJIIT MEH MaTepHalbl MEHIepy MEH KaObuijay epeKUIeNiriH ecKkepe
OTBIPHIT, JKaHa OLTIMII OKBITT YHPECHE/II.

Oky npoteci 6apbIchiHAa LU PIBIK OLTIM pecypcTapbIHbIH KOITEreH Typiiepl Ka3ipAiH e31Hae
KOJJAHBUIBIT ~ OTBIP: aHUMaNWsyIap, WHTEPAaKTUBTI CyperTep MeH cbi30anmap. Kememekre
UHTEPAKTUBTI TalchblpManapabl JAa KeHiHeH KojjaHyra Oomanpl. Cabak Ke3iHIe KOFapblaa
AlTBUIFAaH MYMKIHIIUTIKTEpAl KeHiHeH nainamany kaxeT. udpraeik Oimim Oepy pecypcrapsi
TaOuru OOBEKTIZIEp MEH KOPHEKI KypajaapAbl TOJBIKTBIPBIN OThIpanasl. byn ke3ne MyraniMHIH
OKBITY OapbIChIHAa Oenriymi Oip Karmaiga OeiiMaeyre, OKYIIBUIAPIBIH JaWBIHABIK JICHIeHiH
€CKepiN, OKYIIBLUIAPIbIH >KEKEe MIbIFApMaIIbUIbIK MOTEHIMANBIH allyFa MYMKIHIIUTIKTEp Oepepi
ce3cis.
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DJIEKTPOHIBI OKBITY, SSFHH OKBITY OapbhIChIHAA IUQPIIBIK pecypcTapIbl Maiganany xyieci eH
QNIBIMEH OKBITYIIBI MEH OKYIIbIFa YVIKEH epKiHmiKk Oepemi. byn ekeyiHiH A€ TYIFaIbIK
MYMKIHAIKTEPIH JXKy3ere achIpybiH KoJiaiabel. OFaH JoJe peTiHae KoFapblaarsl portocyperrep. by
cyperrepie Oi37iH MyFaliMHIH LUQPIBIK pecypcTapabl cabak OapbIChIHOA KOJNJIAHY COTTepi
KOPCETIITEH.

CanppIk 6i51iM O6epy pecypcTapbl MyFaliM/Ii alTMacThIpa alMaiabl, OipaK MyFagiMre KOChIMIIA
MaTepuangapAbpl  yChlHAABl.  SlfHM  ca®ak  Ma3MYHBIH  aKHapaTThIK-KOMMYHHKAIHSITBIK
TEXHOJOTHSUIAPJIBIH JKaHa MYJIBTUMEAUSIBl MYMKIHIIKTEPIMEH TOJBIKTBIPYFa, OKYLIBUIAPIbIH
Ha3apblH aca MaHBI3IBI OKY TaKBIPHINTApPbIHA ayJaapyFa, KaXeT OOJFaH KaFjaiia OKyIIbUIAPIbIH
Ha3apbIH 3€pJeNICHIeH KOpIHICTepAiH EpeKIIeNIKTepiHe MIOFbIpIaHAbIpyFa, OHbl KOPHEKI TYpAe
KepceTyre MyMKiHAIK Oepeni. CabakThIH Ma3MyHBIH KOFaMjia OOJIBINT JKaTKaH ©3TrepicTepMeEH,
OMIpIIIK TOKIpHOEIepMeH, OKYIIBIHBIH IOHTE JETeH KbI3bIFYIIBUIBIKTAPbIMEH JKOHE Tarbl Oacka
KYOBUIBICTAPMEH OaIaHBICTBIPYABIH KAMTaMachl3 €TyTe ¢ MYMKIHIIK Oepei.

IajinananbLiFan aneduerTep Tidimi
1. Kazakcran PecnyOsnukaceinna OuniM Oepy/i »xoHe FhUIBIMIBI JaMbITyibiH 2020 — 2025 xpuigapra apHaliFaH
MeMIIeKeTTiK Oarnapiamacel. — Hypceyran: 2020k.
2. 2017-2021 xbuinapra apnanrad «ndpasik Kaszakcran» memnekerrik Oaraapiaamacsl. — Acrana: 2017x.

VIIK 528.9
Amanrengi K.E.*

KEP YCTI CY OFBEKTUIEPIHAEI'T O3T'EPICTEPAI CHYTHHUKTIK TYCIPIVIIMJAEP
HEI'I3IHAE AHBIKTAY KOHE KAPTAFA TYCIPY

AHnoamna

Byn sicymoic srcepycmi cy obvexminepindezi o3z2epicmepdi cnymHUKmMIK cypemmep apKblibl AHbIKMAY2Ad HCIHe
Kapmaza mycipyee bagvlmmanzan. Odicmeme cy pecypcmapbiHbly 032epy OUHAMUKACHIH AHBIKMAY YUK CRYMHUKMIK
Oepexmepoiy YaKblmmulK KamapvlH manoayosl Kammuosi. Maxanada doepexmepdi eyoey Kaoamoapsl, COHblH iuliHOe
CRYMHUKMIK manoay, onoey aneopummoepi dcane I'AXK unmeepayusacer cunammanzan. Hamuoicecinde Oepexmep
e32epicmepi bap Kapmaniapobl aibin, CMAMUCMUKAHbL AHBIKMAL AIAMbI3.

Kinm cesoep: F'AK, 2)KK3, NDWI, monumopune, MODIS, Landsat

Annomayus

Jannas cmamoes oxycupyemcs na onpeodeneHuu u Kapmozpapuposanuy usmeHeHutl NOBEPXHOCHHBIX BOOHbIX
00bEeKMOs, UCNONb3YSL CRYMHUKOGble CHUMKU. Memoodonozus skniouaem 6 ce0s anaius PEeMeHHbIX Psid06 CHYMHUKOGBIX
OGHHBIX 0715 8bIAGNEHUA OUHAMUKU USMEHeHULl 800HbIX pecypcos. Cmambes onucwvleaem wiacu oOpabomku OAHHLIX,
BKIIOUAsL 8bIOOP CRYMHUKO8, aneopummbl oopabomxu u unmezpayuio ¢ I'UC. B pesynomame modcem HOIYUUMb KAPMbl
€ UBMEHUSMU OAHHBIX U GbISGUINb CIATUCHIUKY.

Knroueswie cnosa: I'HC, /[33, NDWI, monumopune, MODIS, Landsat

Abstract

This paper focuses on identifying and mapping changes in surface water bodies using satellite imagery. The
methodology involves analyzing time series of satellite data to identify the dynamics of changes in water resources. The
article describes data processing steps, including satellite selection, processing algorithms, and GIS integration. As a
result, we can obtain maps with data changes and identify statistics.

Key words: GIS, ERS, NDWI, monitoring, MODIS, Landsat

XKep ycTi cymapelHBIH MOHUTOPUHIT — Cy OOBEKTUIEPiHIH aFbIMIAFbl >Kal-Kyil Typaisl
MOJTIMETTEpl KYyHeni Typae Oakpuiay, )KUHAY JKOHE OHJCY Kykeci. by xkylie conmaii-ak Oomarak

* on-®apabu ateHparel KasYVY reorpadus oHe TaOWFaTTHI mMaiifanady (akyisTeTi kaprorpadusi jkKOHE TreoMH(OpPMATHKA
kadeapaceHbIH 1-Kypc MarucTpanThl, AjaMathl, Kazakcran, e-mail: kuralai34751@gmail.com
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e3repictep/il 00JDKayAbl )KOHE CY OPTACHIHBIH JKAJIITBI KaFIalblH KaKcapTyFa OarbITTalIFaH OacKapy
HIemimMAepiH KaObl1iay YIIiH FRUTBIMU HETI3IeNTeH YChIHBICTAP bl 931pJiey 1l KAMTH/IBL.

Cy MOHHTOPHHT1 JKYHecl aKMmapaTThIK (YHKIUSHBI OPBIHIAAWIBI JKOHE TiKenel Oackapy
9JIEMEHTTEPIH KaMThIMalbl, O©UTKEHI OJ1 KOpIIaraH OpTaHbl Oakpliay *KYHECiHIH Kypamaac Oediri
6o Ta0bIIaABL. OJ Cy pecypcTapbiH THIMII OacKapyFa jKOHE Cy OPTaChIHBIH TYPAKTHI JKaFJalbIH
caKTayFa OaFbITTaJfaH FHUIBIMU YCBIHBICTAP/bl TAJIJAY KOHE 93IpJiiey YIIIH KaXETTI MaJliMeTTepi
oepeni.

Cy o0beKTiIepiH aHbIKTay YIIiH CIYTHHKTIK CYpeTTep/l Taliay *KoHe OHeY 9/iCTepl opTypi
ToCUIAepAl KaMTHAbl. bakpuiaHaTeIH HeMece OaKbUTAaHOAWTHIH JKATTHIFYJApFa HETI3ENTeH XKIKTey
Cy JKOHE Cy eMecC ailMaKTap[blH CUMaTTaMallapblH aHBIKTAy YIIiH KojjaHbeUianel. NDWI Hemece
MNDWI cusKTBI cy MHIAEKCTEpi OJapJblH IIAFBUIBICTHIPY KACHETTEPIHJIET1 albIpMaIlbUIBIKTapFa
HEri3feiTeH Cy aiiMaKTaphlH  aHBIKTAWABl.  AWBIPMAIIBUIBIK ~ KECKIHAEpIl  Taiaay Cy
O0OBEKTINEepIHIET] ©3repicTep/Il aHBIKTAyFa MYMKIHIIK Oepemi. DKCTpakIus IOAITIH KaKcapTy
YLIIH TEKCTypalblK Tajjay, paJuOMETPUSIIBIK JEpPEeKTep >KoHe Cy3riiep KoinaHbuiagsl. backa
JEPEKTEPMEH, MBbICAJIbl, METEOPOJOTHSIIBIK HEMECE THIPOIOTUSAIBIK JEPEeKTEpPMEH HHTErpauus
TaNayabl TONBIKTBIpaabsl. by ofmicTep CIyTHHUKTIK CypeTTepie Cy OOBEKTUIEPIH 19 JKOHE THIMI
AHBIKTAYIBIH KEIICH[I TOCLTIH KaMTaMachl3 eTe/i.

Hopmanuzanusinanran —aiipipmamisielk ¢y uHAEkci (NDWI) — coyTHUKTIK Hemece
a’podoToCypeTTepAeri Ccy OOBEKTIIEpIH aHBIKTAy VIIH TaigamaHeuiaTeiH HHAEKC. NDWI
ANEKTPOMATHUTTIK CHEKTpHiH >kakplH HHOPakeibll (NIR) >xoHe kepiHeTiH xkacwin (JKachin)
aliMaKTapBIHAAFBl )KAPBIK )KYTY ailbIpMalIbUIBIFIHA HET13/IeNITeH.

NDWI = (NIR — SWIR2)/ (NIR + SWIR2)

Ocsl popmyna apksutsl ecenteneai. NDWI keneci sKyMbICTapIbl aTKapy YIIiH KOJIaHbUIAIB.
JKarnblpaKTapJarbl Cy KYpaMbIHbIH ©3repyiH Oakpuiay (TeK KaHa eMec);
3epTTENETiH ayMaKThIH OPTKe OCHIMILTIriH Tanaay;
©CIMJIIKTEPAiIH KYHAPJIBUIBIFBIH MOJIENbBICY;

CyJIBI-0aTIaKTHI JKEpIIep/Ie Kep YCTi CyIapblH aHBIKTAY;
Kep YCTI CyJIapbIHbIH KaObUTYbIH OJIIIEY;

ApHaHH CTIEKTPIIIK >KOJIAKTapbl 0ap CIIyTHHKTEp Cy OOBEKTUIEpPiH aHBIKTAy YIIiH AdTipeK
KOHE KaH-KaKThl Jepekrep Oepe amanel. Mbicanbl, Landsat crmyTHMKTEpl KepiHETIH »oHE
WHQPAKBI3BUT CHEKTPIIK KOJAKTAPBIMEH Cy MEH Xep apachlHIarbl IIAFbUIBICY ailbIpMalIbUIbI-
FBIH aHbIKTall amazapl. Sentinel-2 CHSAKTBI JKOFapbl  aXXbIPATBIMJBLIBIKTAFBl  JKE€pPCEpIKTEpl
MYJBTHCIIEKTPIIIK KaMTYBIMEH JKHIPEK KOHE erKeU-TemKEWNl 3epTTeyliep KYpri3yre MyMKiHIIK
Oepei.

MODIS (Moderate Resolution Imaging Spectroradiometer) CHSIKTBI Cy WHICKCiIHIH
CIlyTHHKTEp1 cy aiiMaKTapblH JQJIIpeK aHbIKTAy MYMKIHJIITIH Oepeni. Onap opTypii *KoJaKTapAarsl
nepekrepai  Oepemi, Oyl Cy JKyHelepiHAEri IIaFrblH ©3repicTepldi  aXbIpaTy MYMKIHIITIH
KaKcapTabl.

I'AXK (reorpadusanblk aKmapaTrThlK JKyHelep) TEeXHOJOTHUIAPbIH TaliasaHa OTBIPHII,
aHBIKTAIIFaH e3repicTepAl OelHenelTiH kapTantapsl xKacay Ipolieci OipHele Heri3ri KaJaMaap/sl
KaMmTuabl.bactankel Kajam CHyTHHKTIK KeCKiHAI TannmaynaH ansiaFaH gepekrepai ['AXK-ra
uMIopTTay Oonbinm TaOblIaAbl. bynm gepekTep epekiieNneHreH cy OOBEKTUIepiH, >KIKTENTreH
@3TepicTep/Ii )KOHE Cy KYHeNepiHiH TUHAMUKACHIHBIH 0acKa KOpiHICTepiH KaMTybl MYMKIH. [1]

Kapra GeriHie OHBIH HAaKThl OpHAJACyblH KaMTaMachl3 €Ty YIIIH AepeKTepAiH reociireMect
MaHBI3BI KaJaM OOJbIl TaObuTaabl. [ eopedepeHs HaKThl KOOPIWHATTAP B MAiiIaany Ikl HKOHE
TEOKEHICTIKTIK JEPEeKKOpFa CoMKeCTEeHAIpyAl KaMTybl MyMKiH.VIMIOpTTanfaH IepeKkTep Heri3iHie
Cy OOBEKTLIepi MEH aHBIKTAJIFaH ©3TepicTep Typasbl aKMapaTThl YCHIHY YIIiH 9pPTYpJi Kadarrap
KajblnTacagsl. byn kabarTap cy HbICaHJapblHA apHAJIFaH KeNOypbILTap/bl, TeJICUNAT JEPEeKTEPIH
KOHE e3repicTep AMHAMHUKACHIH KOPCETETiH KabaTTapabl KaMTysl MyMKiH.KapTamarsl opOip HbICaH

R
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YIIiH aHBIKTAJIFaH ©3repicTep KYHI, Cy OOBEKTIICpPIHIH CHIaTTaMallaphbl KoHE 0acKa Ja KaThICTHI
JEPeKTep CUSIKTHI aTpHOyTTap Typalibl aKmapaT KOChUTA IbI.

Hepexrepai Busyainasl Typle KepceTy VIIiH TaHOanay oOpbIHAAIaaAbl. AHBIKTaJIFaH
©3TepiCTeP/Il OPTYPIIi TYCTEP HEMece KOJICHKEINeY apKbUIbl KOoJTayFa 001abl, ajl Cy MYMKIHAIKTEPiH
colikec Oenriyiep MeH TYCTep apKbUIbl KOPCETYTe OOJaIbI.

Courbl KaJaMm jKkacalraH KabaTTap MEH MOIIMETTepi NaiganaHblll KapTOorpadusuIbIK
KapTajapabl xkacay 0ombi Tabbutanbl. Kapranap cy oObeKTiIEpiHACT] 63repicTepAiH JMHAMUKACHIH
€CKepe OTBIPHIN, OJIAPJBIH KEHICTIKTE TapalxyblH OeiiHenel anapl, OyJl KeHICTIKTIK KaTbIHACTap/Ibl
TYCIHYA1 KEHUIACTEAl XKOHE CYy pecypcTapblH Oackapyla HETi3eNreH menriMaepai KaObuiaayra
MYMKIHIIK Oepeni. [2]

Herisri KOpwITBIHABLIAP Cy ISHTCHIHIH ©3TrepyiH, Cy aWIbIHAApbIHBIH KEHEIOIH HeMece
KBICKapyblH KOca ajfaHjaa, Oenriii Oip e3repictep ypaicTepiH kepcereli. MaHBI3Ibl HOTHKE CY
IKOXYHENepiHe )KOHE aJjaM OPEKETiHEe BIKTUMAaJT KayllTep Al aHbIKTay OOJbI TaObLIaabl. Opi Kapan
MOHUTOPHHT >KOHE THUIMII OacKapy YIIiH HOTHXeNepi TYpaKThl MOHUTOPHUHT XKyieciHe OipikTipy,
COH/Iaii-aK Ccy OOBEKTUICpIHIH Oiperel cumaTTaMajapblH €CKepe OTBIPBINT OMICTEMEHI KETUIIIPY
YCBIHBLITATBI.
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RESEARCH AND SOLUTION OF THE PROBLEM OF CLASSIFYING SUICIDAL
TEXTS BASED ON MACHINE LEARNING

Anoamna

Makana mawunanslx oxkpimy a0icmepin KOJAOAHA OMbBIPLIA, CYUYUOMIK MIMIHOEPOL JiCiKmey MaCenecin
3epmmeyee dcane weutyze apraneat. Cyuyuomix Mominoep Kopnycolibly 0epeKmepin NatuodaIana Omvlpuln, YCblHbLIEAH
MIMIHOI anoblH ana enoey 20icmepi MeH MAWUHATBIK OKbIMY al2OpUmMOepi Mmuimoi JHCIKmey MOOeliH cacayed
MYMKIHOIK Oepedi. Dxcnepumenmmepoiy Hamuoicenepi MoO0envOiy 0aN0IciH JCIHe OHblY Kayinmi manimoemenepoi
AHBIKMAY2A HCIHE 0a20aAPbICHbIK, HCAL0AUNAPOAd KOMEK Kopcemyae KOLOAHbLIYbIH Kopcemeoi.

Kinm ce30ep: mominoi scikmey, MAuUHAIbIK OKbIMY, HEUPOHOIK diceinep.

Annomayus

Cmamps nocesiyena Uccie008anulo U pewenuo npodiemvl KlacCupurayuu CyuyuoaibHblX MeKcmos C
UCNONb30BAHUEM —MEMO008 MAWUHHO20 00yuenus.. Hcnoaw3ys Oanmble KOpnyca CYUyUOanbHbIX —MeKCmos,
npeonazaemvie Memoobl HPedBAPUMENbHOU 0OpaboOmKyu MeKcma U aieopummbvl MAUWUHHOZ0 00YYeHUs NO360SIOM
co30amsb IpPexmusHyro modens kiaccupurxayuu. Pezyrvmamer sKcnepumenmos nokasvlearom mouHoCms MoOenu U ee
NPUMEHUMOCTb OJiL BbIAGNEHUSL ONACHBIX GbICKAZLIGAHULL U NPEOOCMABNIEHUSL NOMOUWU 8 KPUSUCHBIX CUMYAYUSIX.

Kniouegvie cnosa: knaccughuxayus mexcma, mawunnoe obyuenue, HeupouHbviecemi.

Abstract

The article is devoted to the study and solution of the problem of classification of suicidal texts using machine
learning methods. Using the data from the corpus of suicidal texts, the proposed text preprocessing methods and
machine learning algorithms make it possible to create an effective classification model. The experimental results show
the accuracy of the model and its applicability for identifying dangerous statements and providing assistance in crisis
situations.

Key words: text classification, machine learning, neural networks.
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Suicidal thoughts and behaviors remain one of the most difficult and challenging issues facing
society and healthcare around the world. According to the World Health Organization, more than
800 thousand suicides occur annually in the world. Suicidal thoughts and behavior can be caused by
various factors such as mental disorders, stress, loneliness, relationship problems, and others. In this
regard, it is of great importance to develop effective methods for classifying texts that can identify
potentially dangerous and disturbing suicidal statements. Machine learning, in particular text
classification algorithms, provides a powerful tool for analyzing and solving such problems. Using
reading data containing tagged texts, you can create a model that automatically determines the
suicidal nature of the text depending on its content, structure and features. This allows you to
quickly identify possible cases of suicidal thoughts and provide timely help and support.

The main purpose of this study is to study and solve the problem of classifying suicidal text
based on machine learning. I recommend using text preprocessing techniques such as tokenization,
stopword removal, and normalization to bring texts into a format convenient for analysis. Then I
use various machine learning algorithms to build a text classification model, such as Naive Bayes,
K-Nearest Neighbors, Random Forest, Gradient Boosting and LSTM-CNN.

ML (Machine Learning) is a division of artificial intelligence (AI) that allows computers to
learn and make decisions based on data without explicit programming. Instead of directly encoding
specific instructions, ML allows the computer to learn from experience or data. ML is based on the
idea that a computer can analyze large amounts of data, extract patterns from them and learn from
these models to complete tasks and make decisions. There are two main types of machine learning
tasks that use different approaches to data processing and modeling: Supervised Learning and
Unsupervised Learning. In teaching with Supervised Learning, we have a dataset with input labels
(capabilities) and their corresponding target variables (goals). The goal is to create a model that can
predict a target variable based on a given income. The model is trained using fixed data on which
the correct answers are known. When teaching with Unsupervised Learning, we have a dataset, but
unlike teaching with a Supervised Learning, there is no clearly defined target variable or labeling
[1].

Supervised Learning:

e in this case, we need an established dataset that includes suicidal and non-suicidal texts,
as well as their corresponding class characteristics (for example, «suicidal» and «non-
suicidaly);

e we can use this dataset to train a classification model using various algorithms such as
Gradient Boosting, kNN, Random Forest, Naive Bayes or neural networks;

e after training, the model will be able to classify new texts as suicidal or non-suicidal
based on the signs obtained from the text.

Data collection

The data set is taken from an open source and collected mainly from social networks used by
the youth of the countries of the Commonwealth of Independent States (CIS). The dataset consists
of 2 columns, where «text» displays the contents of the record, and «class» is the symbol of the
record. The dataset consists of a list of messages indicating suicide and messages not related to
suicide. To keep users' privacy a secret, their personal information has been replaced with a unique
identifier. The dataset is based on 32018 messages indicating suicide and 32021 messages not
related to suicide. The corpus is divided into two parts containing a total of 64,039 rows, where the
«suicide» class contains 50% of the datasets and the «non-suicide» class contains 50% [2].

Text preprocessing is the first step in text classification and can have a big impact on the final
work of the classifier. Common steps for processing the text of a text document in a clean,
standardized form include copying all characters to lowercase, removing certain redundant
characters, removing «stop wordsy», stemmatization and lemmatization of words.

Vector representations of words is a method of representing words as numeric vectors in a
low-dimensional space. The ultimate goal of creating a vector representation of words in machine
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learning is to convert words into numeric vectors while maintaining their semantic relationships.
This allows machine learning algorithms to work with text because they understand numerical data
better. To do this, methods such as word2vec, GloVe or TF-IDF are usually used, which are taught
in large text corpora and take into account the context in which the word appears to create a
numerical representation of the word that preserves the semantics of the word.

Various machine learning algorithms can be used to classify suicidal texts. Commonly used
classification algorithms include: Logistic regression, the Naive Bayes algorithm, Gradient
Boosting, Random Forest, Decision Trees and kNN, as well as a hybrid LSTM-CNN model from
neural networks.

Various indicators are used to evaluate the effectiveness of the suicidal text classification model:

e Accuracy is a metric that measures the proportion of correctly classified samples relative

to the total number of samples. It shows how accurately the model predicts classes.

e Precision is an indicator that measures the proportion of correctly predicted positive
samples relative to all positive forecasts. This shows how accurately the model defines a
positive class.

e Recall is a metric that measures the proportion of correctly predicted positive samples
relative to all truly positive samples. It shows what proportion of positive samples the
model found.

e Fl-score is a harmonic medium between precision and recall. It takes into account the
accuracy and completeness of the model.

Dividing the data into training and test sets is an important step in developing machine
learning models. The main purpose of data separation is to evaluate how well the model
summarizes data that it has never seen before. The training data set is used to train the model, and
the test data set is used to evaluate the performance of the model. In this case, 20% of the data is
used as tests, and 80% is used as a training set [3].

After training the selected models with training data, we evaluate an experimental approach
based on six basic methods and the proposed model. Our main task is to identify suicidal thoughts
based on the selected data. In our basic version, we use the TF-IDF function used in the models
Gradient Boosting, Decision Trees, kNN, Naive Bayes, Random Forest and XGBoost. The main
purpose of combining various NLP methods is to study which features best contribute to the
accuracy of performing suicidal thoughts. Next, we apply the Glove Embedding method to the
LSTM and CNN models. We evaluate effectiveness in three different ways. First, we will analyze
the performance of machine learning and deep learning models at a basic level [4].

In general, the results of text classification using the LSTM-CNN algorithm show good
performance for both classes, as well as for test datasets with an accuracy of about 91%, as well as
for training datasets with an accuracy of about 91%.

Now we are talking about the performance of LSTM classification algorithms-CNN, Naive
Bayes, Random Forest, Decision Tree, Gradient Boosting, XGBoost and kNN in various metrics.
This information will help you compare and evaluate their effectiveness in solving a specific text
classification problem. Table 1 below shows the results of the main proposed model, which we
indicated above for the tasks of identifying suicidal thoughts in terms of estimated indicators.

Table 1. Performance of classification algorithms

Algorithm Class Precision Recall F-score Accuracy (%)
LSTM-CNN non-suicide 0.92 0.90 0.91

suicide 0.90 0.92 091 | 91%
Naive Bayes non-suicide 0.99 0.98 0.98

suicide 0.98 0.99 0.98 | 98%
Random non-suicide 0.73 0.89 0.80
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Forest suicide 0.87 0.79 0.77 | 79%
Decision Tree non-suicide 0.73 0.95 0.83
suicide 0.94 0.65 0.77 | 80%
Gradient non-suicide 0.79 0.80 0.80
Boosting suicide 0.81 0.81 0.81 | 80%
XG Boost non-suicide 0.83 0.84 0.84
suicide 0.85 0.84 0.85 | 84%
KNN non-suicide 0.78 0.87 0.83
suicide 0.87 0.78 0.82 | 82%

The above table 1 is a summary report on the performance of seven text classification
algorithms. Each row of the table corresponds to a single algorithm, and each column represents
performance metrics and overall accuracy for each class.

Naive Bayes demonstrates good overall performance with relatively high accuracy, completeness
and F1 dimensions for both classes. It is very easy to implement, and it takes a little time to learn. If ease
of implementation and learning speed are important factors, Naive Bayes may be a good choice.

According to the results obtained in general, the classification algorithms LSTM-CNN and
Naive Bayes received the highest results. When choosing LSTM-CNN and Naive Bayes algorithms,
a number of factors must be taken into account:

e size and variety of data: LSTM-CNN usually requires more data to read, especially if the
task of classifying text is difficult or contains a large number of different words and
phrases. If you have a limited amount of data or it is not very diverse, Naive Bayes may be
an appropriate choice;

e learning and prediction speed: Naive Bayes is a relatively simple and fast algorithm that
learns quickly and can process predictions at high speed. On the other hand, LSTM-CNN
requires more computing resources and may take longer to train and predict;

e context and complexity of the task: LSTM-CNN may be the preferred choice as a
repetitive neural network if the text classification task has a complex structure and depends
on long-term dependencies between words or phrases. It has the ability to capture
contextual and sequential dependencies in the text.

Thus, when making a decision between LSTM-CNN and Naive Bayes, it is necessary to
weigh these factors and make a decision in accordance with the specific requirements of the task
and the available resources. If I have enough different data, a complex task structure, and available
computing resources, LSTM-CNN may be a good choice. Otherwise, if the database and resources
are limited, Naive Bayes can be a simple and effective solution.

To solve the problem of text classification, a code has been developed that allows the user to
accept text input, edit it, and predict the text category using the saved Naive Bayes model. This
allows you to use the proposed code to determine whether the entered text belongs to the «suicide»
or «non-suicide» category. This can be useful for automatic analysis of text data and identification
of texts related to suicide, which can help prevent such situations or provide the necessary
assistance. This analyzer can be integrated into an application or used as a function to predict the
category of text in other projects [5].

In conclusion, in this study, we investigated and considered the task of classifying suicidal
text based on machine learning methods. The use of various text vectorization methods, effective
machine learning models and preprocessing of text data makes it possible to better understand and
analyze suicidal texts, identify their early signs, provide timely support and prevent suicide.
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ORGANIZATION OF INFORMATION PROTECTION AGAINST AUDIO
INTERCEPTION

Anoamna

Maxanaoa ayouo nepexeammanzan aknapammol KOpEay Yulih My3emy JHCaHe HCOCNApAay Mypaibl mMdaioay
kepceminedi. Maxanada ayouo depekmepOiy Kayinminiein Oazanay, QusuKkaivlk opmansl Kopeay, ayouo 0epexmepoi
wughpaay sicone Kvizmemxepaepoi oKbimy Ke3inoe e3apa OailanvblcKan Ko3Kapac jcypeizinedi. Maxanaoa pe2yisipivik
ayoummep Men meKcepicmep, COHOQU-AK KUubep KaybIMHbIY JiCoHe ayouo MeXHON02UANAPOblY MAMAHOAPbIMEH
BIHMBIMAKMACMbIKMbIH, MAHbL3bL 632epic emneldi. Makanada kepcemineen ycyuenix adicmeme Kayincizoik KyHOeiKmi
aKnapammuly CanbiCMuIpyblH eMOey JcoHe ayouo nepexeammoly He2i3eiiepin Kopeay apKblibl OUSHECMIy JiCoHe JiceKe
OepexmepOiy Kayincizoieih cakmayaa 6agblmmanzan.

Kinm ces3oep: ayouo nepexeam, xayinminix, (usuxaivl Kayincizoik, wugpiay, oKblmy, pecyiapivlk ayoum,
Kubep KayblMHbIH MAMAHOAPYL

Annomayus

Jannass cmamvsi npedcmaesnsem coboll 2nyOOKUL AHANU3 CMpAme2uil U Meponpusimuti, HeoOXooumvix Os
ahhexmusnoll opeanuzayuy U NIAHUPOBAHUS 3aWuUmbl UHGopmayuu om ayouonepexeama. B cmamve noopobno
PaAccmMampugaiomcst pasiuiHvle Acnekmvl 0e30nACHOCU ayOUOOAHHbIX, HAYUHASL OM OYEHKU PUCKO8 U (u3uuecKoul
bezonacHocmu nomewjenul, U 3aKaHYUAs. WU@GpPosanuem ayouo0anuvlx u odyuenuem nepconara. Ocoboe eHumanue
VOeNAeMmes pe2yNIApHbIM AyOUmam U mecmuposanulo, a Maxice GaiCHOCMU COMPYOHUYECmEa ¢ NpoheccuoHaramu 6
obracmu kubepbeszonacHocmu u ayouomexuonozutl. Ilpeocmaenennvlii 8 cmamve KOMNIAEKCHBIU NOOX00 HANPAGILEH HA
npedomspaujeHue ymeuex 4y6CmeumenvHol ungopmayuu u odecneyenue HAOEHCHOU 3awumsl OuzHeca U JUYHbIX
OaHHBIX Om ayouonepexeamad.

Kniouegvie cnosa; ayouonepexeam, wugposanue, usuieckas yeroCmHocmo, pe2yiapHslil ayoum, obyueHue.

Abstract

This article presents a comprehensive analysis of strategies and measures necessary for the effective
organization and planning of information protection against audio interception. The article examines in detail various
aspects of audio data security, from risk assessment and physical security of premises to encryption of audio data and
staff training. Special attention is paid to regular audits and testing, as well as the importance of collaboration with
professionals in cybersecurity and audio technologies. The comprehensive approach presented in the article is aimed at
preventing leaks of sensitive information and ensuring the reliable protection of business and personal data from audio
interception.

Key words; Audio interception, risk assessment, physical security, encryption training, regular audit,
cybersecurity professionals

Audio interception, as a form of cyber threat, is becoming increasingly relevant in our digital
world. The importance of protecting information from this type of leakage cannot be
underestimated. In this article we will look at the key aspects of organizing and planning to protect
information from audio interception.
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23



V MEXAYHAPOJJHAS HAYUHO-METOANYECKA Sl KOH®EPEHIUA. «ITAPAJUI'MA HEITPEPBIBHOI'O OPA30BAHUMA
B CUCTEME KA3AXCTAHCKOT'O OBPA30BAHMA JIJIS1 YCTOMUUBOI'O PABBUTHUS: TIPAKTUKA U ITEPCITEKTUBbI»

Risk Assessment: The first step in planning defense against audio interception is risk
assessment. This includes identifying potential sources of audio leaks such as microphones, wireless
devices, and vulnerabilities in communication systems and audio equipment. Physical Security: One
of the most important aspects of defense against audio interception is to ensure the physical security
of the premises where sensitive information is handled. This includes the use of noise-reducing
materials, the installation of access control and video surveillance systems, and regular inspections
for possible audio leaks. Encryption of Audio Data: An important method of defense against audio
interception is audio data encryption. This ensures confidentiality of information by converting
audio signals into a form that is incomprehensible to outsiders. Audio data encryption technologies
are constantly evolving and should be implemented in communication and audio information
storage systems. Personnel Training: Effective defense against audio interception requires staff
involvement. All staff should be trained in the basics of information security, including rules for the
use of audio equipment and protocols for handling sensitive information.

Regular Audits and Testing. To ensure the effectiveness of the audio interception defense
system, regular audits and testing should be conducted. This allows possible vulnerabilities and
weaknesses in the system to be identified and corrective actions to be taken.

Collaboration with Professionals Finally, it is important to collaborate with cybersecurity and
audio technology professionals. Experts will be able to help design and implement comprehensive
audio interception defense measures, as well as staff training and audits.

Let's look at each aspect of organizing and planning to protect information from audio
interception in more detail.

1. Risk assessment:

- Let's start by identifying potential sources of audio leaks. These can range from internal
threats related to unauthorized use of audio equipment by employees to external threats such as
hacker attacks on audio systems.

- Once threats are identified, their potential impact on the business should be assessed and the
level of acceptable risk determined.

2. Physical Security:

- Effective defense against audio interception requires physical security of the premises where
sensitive information is handled. This includes not only the use of special materials that can prevent
sound from penetrating walls, but also controlling access to the premises, video surveillance and
audits for audio leaks.

- It is also important to secure audio equipment to prevent possible leaks through
vulnerabilities in the equipment itself.

3. Encryption of Audio Data:

- Audio data encryption plays a key role in protecting against audio interception. Audio
signals must be encrypted using strong encryption algorithms to prevent them from being
understood and decrypted by unauthorized individuals.

- In addition, it should be ensured that encryption is applied not only during the transmission
of audio data, but also when it is stored on storage devices.

4. staff training:

- It is important to train the entire team on the basics of information security and how to
prevent audio data leaks. This includes rules for the use of audio equipment, regular room checks
for audio leaks, and notification of any suspicious activity.

- Employees should also be trained to recognize social engineering and other attack
techniques that can be used by attackers to gain access to sensitive information.

5. Regular Audits and Testing:

- Regular audits and testing help identify vulnerabilities in audio interception defenses and
take steps to address them.
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- This also includes conducting penetration tests to verify the effectiveness of defense
measures and identify possible weaknesses.

6. Collaboration with Professionals:

- It is important to collaborate with experts in cybersecurity and audio technology to
maximize protection against audio interception.

- Experts can help develop a defense strategy, implement new technologies, and train staff.

All of these steps together form a comprehensive approach to organizing and planning for
audio interception protection that will help ensure data security and prevent sensitive information
from being leaked.
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OPTA MEKTENTE ®HU3UKA II9OHIH OKBITY A TOJIBIKTbIPbLIF'AH
HBIHAUBIJIBIKTHBI KOJITAHY TOCIJI

Anoamna

Tonvikmouipbiiean WLIHAULLILIK JJleMeHmmepi 6ap ummepcusmi mexnoaocusnap Oinim Oepyoiy apmypii
cananapviHoa 0Ky MYMKIHOIKmepin Keneuimeodi. AR mexuonocuanapvin 0Oinim 6epy 6a2dapramanapeina Kipikmipy
3AMAHAYU MY2animoepoiy KonsiHoa muimoi Kypan 6ona anaovl. AR navdanany mexHuxkaivlk Kauma sHcapakmanovipyea
JICOHE JICYUeNi JHCAHapmyaa YaKeH WbleblHOapObl Kadcem emnelidi, oumKeni neeizel Kypamoac Oinim bepy MasmMyHuIHA
aliHANA0b, OHbI MY2ATIMOED KAYbIMbl Jcanapmouin, moavikmuipa aniaovl. Cananvl Oinim bepemin AR mamepuanoapvin
a3ipney anodazvl KHCvlI0aApOa KyH mapmibinde mypan MiHOem.

Kinm ces0ep: usuxanvl okvimy, oxbimy adicmemeci, opma Oinim, MOILIKMbIPLIIEAH WbIHALLIbIK, DUIUKAHbI
OKbIMY2A APHANRAH KOCLIMULALAD.

Annomauyus

Hmmepcusnvie mexnono2uu ¢ dnemMenmamy OONOJIHEHHOU PeaibHOCMU PACUUPSION 803MONCHOCHU 0OYUeHUsl 8
paziuunbix cepax obpazosanus. HUnmezpayus AR-mexnonozuti 6 06pazoeameibuble NPOSPAMMbL MONCEM CMANb
IPhexmusHbIM UHCIPYMEHMOM 8 PYKAX COBPEMEHHbIX nedazo2o8. Hcnonvsosanue AR ne mpebyem bonvuux 3ampam
HA MexHuweckoe MNepeeoopydlceHue U CUCMeMamuyeckoe O0OHOGNIeHUe, NOCKOIbKY OCHOGHbIM ~KOMNOHEHMOM
CManosumcst  06pa308amMenbHblll KOHMEHM, KOMOPbIl MOJCem OOHOGIAMbCS U OOROIHAMbCS  Ne0d202UYecKUM
coobwecmeom. Paspabomra rkauecmeennvix o6bpazosamenvuvix AR-mamepuanog — 3adaua, Komopasi cmoum Ha
nosecmie OHst Ha Oaudicatiuiue 200bi.

Kniouegvie cnosa: obyuenue gusuxe, memoouka npenodasanus, cpeoree 06pazoeanue, OONOIHEHHAsL PeanibHOCb,
NPUNOdICEHUsT NO 00YUeHUI0 (husuKe.

Abstract

* 3 - Kypc JOKTOPAaHTBHI, MiasMa (U3UKACHI, HAHOTEXHOJOTHS >KOHE KOMIBIOTEPNiK (u3uka Kadeapachl, (U3NKA-TEXHUKAIBIK
¢axynsret, On-dDapadbu KazYV, Anmarsr k., Kasakcran, e-mail: beckemn@mail.ru
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V MEXAYHAPOJJHAS HAYUHO-METOANYECKA Sl KOH®EPEHIUA. «ITAPAJUI'MA HEITPEPBIBHOI'O OPA30BAHUMA
B CUCTEME KA3AXCTAHCKOT'O OBPA30BAHMA JIJIS1 YCTOMUUBOI'O PABBUTHUS: TIPAKTUKA U ITEPCITEKTUBbI»

Immersive technologies with elements of augmented reality expand learning opportunities in various areas of
education. Integrating AR technologies into educational programs can be an effective tool in the hands of modern
educators. The use of AR does not require large costs for technical re-equipment and systematic updating, since the
main component becomes educational content, which can be updated and supplemented by the teaching community.
Development of quality educational AR materials is a task that is on the agenda in the coming years.

Key words: teaching physics, teaching methodology, high education, augmented reality, applications for
teaching physics.

Maxkasa aBTOpBI TaKbIPBINT OOWBIHIIA Oap 3epTTeyiepre Tanaay Kacaiapl )koHe OuTiM Oepy iy
opTYpui JeHreinepi ymiH AR naMybIHBIH HETi3r TeHACHUUsIapbH 3epaeneiial. OkpiTy yiiiH AR
osieyeTi eH/l FaHa ambiIa 0acTajbl, OUTKEHI BUPTYaJAbl )KOHE HAKThl OOBEKTIIEPMEH OpEKETTeCy
MYMKIHJIT1 OKY YPAICiH KbI3BIKTBI, KOPHEK] )KOHE CEPITiH/II €TeIi.

ConpiMeH Katap, OuriM Oepy yaepiciHEe KIpIKTIpIITeH TOJBIKTBIPBUIFAH IIBIHAWBLUIBIK
TEXHOJIOTHSIapbl OKYLIBUIAP/ABIH IIbIFAPMAIIbUIBIK OMJIaybIH BIHTAJAHIBIPAAbl JKOHE ecenTepii
eIy JaFJbUIapblH JaMBITalbl, OKYy HMKEMJIUTriH KamTamachi3 eteni. AR yIkeH oneyeTrke ue
OoJFaHbIMeH, OyJI TEXHOJOTUSHBI OUTIM Oepy TokipuOeciHe KeHIHEH EHri3y YIIIH ol Je MIeuryi
KaKET €TETiH KONTereH Macenenep Oap. bipinmriaeH, AR konmanOamapsl yIIiH Ma3MyHJIBI 93ipiey
JKOHE €HT13y TpUBHAJIBABI eMec MiHAeT OonbIin Kana Oepeni. Kenteren myraniMaep MeH OKyIIbLIAP
3D wueIcaHmapbiH JkoOanayra KaKETTI TEXHHKAIBIK OUTiMHIH OoyiMaybpiHa OalimaHblcTl AR
KOJ/aHyFa JaiblH emec. bimiM 0Oepy CeKTopbl YIIIH MYHJIal KOCBIMIIATApABl d3ipiey
OKYIIBUIAPJBIH OLTiM Oepy ypIiciHe KaThICYBIHBIH HETi3i Ooibim TaObLIambel. bimiMm OGepymeri AR
OolbIHIIA  Ka3ipri 3aMaHfbl  3€pTTEyJepAl  Tajufay  TOJBIKTBIPBUIFAH  IIBIHANWBLIBIKTHIH
apTHIKIIBUIBIKTaphIHA, AR OimiM Oepy TeXHOIOTHsUIapbIMEH Yyillecimainirine >xoHe AR Oinmim
OepyiH HOTIKEN apTHIKIIBUIBIKTApbIHA KATBICTHI Oap MiKipiep/i >KMHAKTayFa MYMKIHIIK Oepi.
Mexkrenrte Oinmim Oepyne AR-Ipl KonmmaHyra apHalmFaH >KYMBICTapAbl Tayijay OipHENIe CHUIATTHI
OenrinepAl aHbIKTaAbl. byn 3epTTeyse aBTOp OpTa MEKTEN OKYIIbUIAPbIHBIH KaObUIIAYbIH,
MaTepualbl TYCIHY [J€HTeHiH »JKOHE YpAICTEH JI933aT alyblH 3epTTeli. JKCIIEPUMEHTTE
TOJILIKTBIPBLIFAH IIBIHANBLIBIK CypeTTepi Oap oHriMesep YIIiH (U3uKa KiTanTapbl Mai1amaHbUIIbL.
3epTTey KOPCETKEHCH, OKYIIBUIAPABIH KOIMIILTITr ToxipuOe Ke3iHae ©3iH eTe OaKbITTHI CE3iHi,
OHBI KBI3BIKTHI Jen KaOwUimaraH. Opra mektenteri Outim Oepyne AR-nmbl KonjmaHy >KeHIHAETI
3epTTeyiiep OYJI TEXHOJOTHSHBIH OKY camachlHa OH OCepiH Turisedi. Atam aiWTKaHna, GU3WKadaH
Oinmim Oepy OarmapiaMachkl asiChIHAAQ DKCHEPUMEHT KYPTi3ill OCBIHAAM KOPBITBHIHABIFA KENJIK.
DKCIEPUMEHTTIK TOIl TOJBIKTHIPBUIFAH IIBIHAWBUIBIK 3JIEMEHTTEpI 0ap MOOWIBAI KOCHIMIIAHBIH
KOMETIMEH MOHI 3epTTe/Al KoHE OKY YPIICIHIH >KOFaphl THIMAUIITIH, OKYIIBLIAPIIH MaTepUAIbI
KAKChl MEHI'€PTeHIH XKOHE OKY YJTEpIMiHIH JKOFaphl JeHIeiiH KopceTKeHIH OalKaniapl. OKyIbuiap
KEHICTIKTIK KaOlleTTepiHae aWTapibIKTail Mporpecke KOJI KETKi3Ml *KOHE OKY YJArepiMi apTThl.
Omsnka cabakrappiHna AR TEXHOIOTHSCHIH KOJJaHy OJKcmepuMeHTi AR 0ap OKyJBIKTHI
OKYULIBbUIAp/bIH KaObLIAyblH KapamaibIM OKYJBIKIEH canbIcThipynaH Typasl. Hotmxenep AR
OKYJIBIFBIHBIH Ca0aKThl MPAKTUKAJBIK JKOHE OKYIIbLIapFa KBI3BIKTHI ETKEHIH KepcerTi. ¥Kcac
HOTWKEJIep/ll, COHJai-aK aKaJeMHsUIBIK KOpPCeTKIIITEpIiH KOFapbliayblH (PU3MKaHBI OKY YIIIH
MOOMIIBI OWbIH AR KOCHIMIIIACHIH MaiananFaH aBTopiap aram oTTi. Mekren myramimuaepi 2023
KBUIIBIH Ka3aH aWblHIa AJIMAThIHBIH OipKaTtap MEKTeNTepiHJE TOJBIKTHIPbUIFAH IIbIHAWBUIBIK
TEXHOJIOTHSCHIH KOJITaHa OTBHIPHII, aJFAIIKbl Ca0aKTaphIH OTKi3[i. DKCIIEPHUMEHT HOTIKEJIEpiHe
cyiieHe OThIphIN, MyFaniMaep AR OKyIIbLIapbIH KEHICTIKTIK OWIaybIH JaMBITyFa KOMEKTECETiHIH,
OKYIIBUTAPJBIH KOIIIUIIrT YIIIH MaTepHajibl MEHrepy KbUITAaMIBIFIHA OH 9CEp E€TETiHIH KOHE
onapnablH Oenrini Oip ym emmemal QurypaizapIblH KEHICTIKTE Kallail KepiHETiHIH TYCiHyl MEH
KaObUIIayblH JKakcapTaThlHBIH atan otTTi. CoHpmaii-ak, 3eprreynep opra Oimim Oepyze AR
TEXHOJIOTHSUIApbIH MaiianaHyra apHajabl, OyJl TOJBIKTBIPbUIFAH IIBIHAWBUIBIKTBIH OPTYpIIi
JNIEMEHTTEPIH OKYy YIepiciHe OipikTipy yomeciH pacraiiapl. MEKTen OKYyIIBUIAPBIHBIH (QHU3NKa
KypChIHBIH OarnapiamachiH AR KOoChIMIIIAChl apKblIbl MEHI€preH SKCIEpUMEHTKE colikec, Oakbuiay
TOOBIMEH CaJIBICTBIPFaH/a OJIApJbIH (U3UKA TOHIH TYCiHYI TEpeHIpeK, OKy yJrepimuaepi >KOFapsbl
00JIIBI. DKCIIEPUMEHT KOPCETKEHIeH, MyFaiaiM OackapaThiH AR TOOBI yIII HOTHXKEHIH IMIHIE €H
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YKAKChl HOTHIKETe KOJI KETKI3/1, il 631H-031 0ackapaTsiH AR TOOBI OacKkanapra KaparaHaa >KaFbIM/Ibl
sMmoumsapael 0actan kemripai. bimim Oepy skarnmaiipinga AR TEXHOJIOTHSCHIH MYJIbTUMEIUSIIBIK
KYpaJJIapMEH  CalbICTBIPATBIH  3€pTTEyIIUIEp  MaHMMYyIIUsiIblK AR skyieciH  »kacar,
AKCIIEPUMEHTTIK TOMTA Maiiananca, 6akpuiay TOOBI OKYy YIAEPiCiHIE MYJIbTUMEIUSUTBIK KYpallqap bl
naganasapl. 3epTrey HOTWKeciHAe AR TEXHOJOTHSICHIH KOJJAHY SKCHEPUMEHTTIK TOMTAFbhI
OKYIIbIIAPFa MYJIbTHMEIUSIIBIK TOCUII KOJNJaHFaH OKYIIbUIApFa KapaFaHIa »KaKChl OKy YJrepimi
MEH MOTHBAIIUACHIHA KOJI XKETKI3yre MYMKIHIIK OepeTiHi aHbIKTanabl. AR-IbI KONIaHyFa KaThICTHI
KapUsUTaHBIMIApbl TaNAay Ke3iHe Oy TeXHOJOTHSHBIH dPTYPIIi callanaparbl )KOFaphl dNIeyeTi e
aTan etineAl. Mpicanbl, (U3MKAHBI OKBITY YIIIH TOJBIKTBIPbUIFAH MIBIHANBLIBIK KypajaaapblH
naiinanany HoTKenepi AR okylbliapra anFalikbl 3€pTXaHANbBIK TKIPUOCHI TE3ipeKk TeKcepyre
KOMEKTECETIHIH KepceTei. barnapmamansik jkacakTaMaHbl 93ipiey Oeuiri peTinae Outim 6epy AR
MaTepuangapsl MEH OKy OeifHenepiH canbICThIpy Ke3iHae AR MasmyHsl THiMIipek 0onabl. OHBI
KOJIZIaHy OKYIIBUIAPBIH KhI3BIFYIIBLUIBIFEI MEH OCJIICEHIUIITIH apTThIpyFa KOMEKTeCTi. DU3HKAIIBIK
Oimim Oepy canachlHAarbl 3epTTeynep AR TeXHONOTHsIApBIHBIH MalachblHA COMJICHIl KoHe
JUHAMUKAJIBIK Ma3MyH MaTepHAIbl JKaKChl MEHTepyre MyMKIHAIK OCpeTiH >KOHE OKYIIbLIAPIbIH
FBUIBIMU >KOOANapbIHBIH alifa JKbUDKYBIHA BIKMAT €TEeTIH JKapaTbUIBICTAHY FHUIBIMAAPHI YIIIH e
OCBhIHAAN KOPBITBIHIBUIAP Xkacaiajbl. HakTel FeUIBIMAAp MEH MHXKEHepusga AR TexXHOJOrusapsl
KEHICTIKTI ’KaKChIpak KaObUigayFa bIKHal eTefdi. TONBIKTHIPBUIFaH IIBIHAMBUIBIK KOJAaHOaTapbiH
naiganaHa OTBIPBIIN, aCTPOHOMHUSHBI OKY Ma3MYHJIBI KYPY MYMKIHIIKTEP1 KOHE IMOIUOHAIIBIIBIK
MO3UIUSIAPEl KOHE OKYy YpIICiHE KaThICy TYPFBICBIHAH Ja YJIKeH MEepCleKTHBalap allajbl.
CoHBIMEH KaTap, TOJBIKTHIPBUIFAH MIBIHAWBUTBIKTEI MYMKIHIITT MIEKTEYJTi KOHE JaMYbBIH/IA ayBITKYbI
Oap amamuapra, MbIcajibl, ayTU3Mi Oap OKyIIbUIapFa apHainraH OimiM Oepy OarmapiamanapbiHa
OipikTipyre 6omansl. TONBIKTHIPBUIFAH IIBIHAWBIIBIK KOCHIMIIIAJapbIHA MEKTEIITET] OKY YICpIiCiHiH,
AnmaTbl KanachlHBIH OimiM Oepy CEeKTOpBIHBIH, COHJai-ak Oacka Ja MYAneni TYJIFaaap/biH
KaxeTTimikTepi ymin AR KoceiMmanmapbiH nepOec o3ipieiTiH opTa KOHE IKOFapbl CHIHBII
OKYIIBLIAPHI KATBICThI. MEKTenTe OKUTBHIH OKYIIBLIAp 63 Mpe3eHTalMsIIapblHAa MYFalliMMEH JKOHE
KypcTac OKYIIbIIAPMEH KapbhIM-KAaThIHACTHI aPTTHIPY YIIIH KOCKIMINATAP 931pJIeH, TOJBIKTHIPhLUIFaH
IIBIHAWBUTBIK TEXHOJIOTUACHIH JKMi MaljganaHaasl. MyfalmiM MeH OKYIIBIHBIH TOJIBIKTHIPBLUIFAH
IIBIHAWBUTBIKTAFBI ©3apa OpEKeTTeCyi OUTIMII HAKTHl yakKbpIT PEXHMIHAE TachIMalail OTHIPHIM,
Macenenep/ii Te3ipeK MIenryre KOMEKTeCe Ii.

CnucoK MCMoJIb30BAHHOM JUTEPATYPbI
1. Arymbekov, B.S. Augmented Reality Application to Support Visualization of Physics Experiments // IEEE
International Conference on Smart Information Systems and Technologies, Astana, Kazakhstan, 2023. Ne 12. C.52-55.
2. Arymbekov, B. S., Turekhanova, K. M., Alipbayev, D. D., Tursanova, E. R. Development of augmented
reality application for physics and geophysics laboratory, // Int. Arch. Photogramm. Remote Sens. Spatial Inf. Sci.,
XLVIII-5/W2-2023, 2023. Ne 107. C. 19-24,

27



V MEXAYHAPOJHA ST HAYYHO-METOAMYECKA S KOHPEPEHIM. «I[TAPAJIUT'MA HEIIPEPBIBHOI'O OBPA3OBAHMA
B CUCTEME KA3AXCTAHCKOI'O OBPA3BOBAHUMA U1 YCTOUMYMBOI'O PASBUTHA: IPAKTHUKA U ITEPCIIEKTHUBbBI»

VJIK 246.325
ApmmauHoBa 3.A.

MATEMATHYECKASA MOIEJIb 9BOJIIOLIUN ®UPMbI B YCJIOBUAX
OI'PAHUYEHHOTI' O CITPOCA

Anoamna

3amanayu skoHomuxada Qupmanapoviy e3ecepmeni HapulK Hca0atliapvina Oetiimoenyi Kaxcem. Byn sepmmey
wekmeyii CYpanblc s#caz0aubinoa 6ip Gupmanvly 0amybli MAmMeMAmuKaibl MOOeibOey apKblibl Manidayobl YCbIHAOL.
Depxionbem menoeyine Hezizoenzern MOOelb KONOAHBLIbIN, QUPMAHBIY IKOHOMUKATLIK MYPAKMbLIbIZbL MEH OCYiHe acep
ememin  [WKi JicoHe  culpmKbl  hakmoprapovl  eckepedi. Homuowcenep  gupmanviy  pecypcmapovl - bacxapy
cmpamezusiiapbl MeH HApbIK HCa20auIapblHa OetliMOenyiHiK OHblY MYPAKMbLIblabl MeH bacekeee Kabiiemminicine
Kanai acep ememinin Kopcemeoi.

Kinm coe30ep: Mamemamukanwix moodenvoey, Depxionbcm menoeyi, Mypaxmuliblk, CMAYUOHAPILIK HYKMe,
mene-menoix wapmol, Maromyc mooeni

Annomauyus

B ycnosusix cospemennou 3KoHOMUKU (PupmMam HeobX00UMO AdanmuposamvpCsi K MEHSIOUUMCS PbIHOYHbIM
VCRo8UsIM. Jlannoe ucciedosanue npedCmagisaem aHaiu3 paeumusi 00HOU UPMbL 8 YCIO0GUSX OZPAHUYEHHO20 CIPOCA C
UCHONb30BAHUEM MAMEMAMUYEcK020 Modenuposanus. [Ipumenss moodenv, ocHosannylo Ha ypasHenuu Depxionrbcma,
VUUMBIBAIOMCSl GHYMPEHHUE U GHEeUHUe (DAKMOpbl, GIULIOWUE HA IKOHOMUYECKYIO CMAOUILHOCMb U POCHL (DUpMb.
Pesynomamol nokazvieaiom, xax cmpame2uu YHpAGIEHUs. pecypcamu Qupmvl u ee adanmayusi K YCIOSUIM DPbIHKA
Mo2ym 1Usimb HA ee YCMOUdUBOCMb U KOHKYPEHMOCHOCOOHOCb.

Kniouegvie  cnosa:  Mamemamuyeckoe — moodenupogauue,  ypasHenue — Depxionbcma, — YCMOUYUBOCHb,
CMAYUOHAPHAsL MOYKA, YCA08Ue pasHosecust, Mooeib Maremyca

Abstract

In today's economy, firms need to adapt to fluctuating market conditions. This study presents an analysis of a
single firm's development under limited demand conditions through mathematical modeling. Utilizing a model based on
the Verhulst equation, it considers both internal and external factors affecting the firm's economic stability and growth.
The findings illustrate how the firm's resource management strategies and adaptation to market conditions can impact
its sustainability and competitiveness.

Key words: Mathematical modeling, Verhulst equation, stability, equilibrium point, equilibrium condition,
Malthusian model

PaccmoTpuM  SKOHOMHYECKYIO CHCTEMY, TpeICTaBleHHyI0 oaHou (upmoit. Ilpouecce,
KOTOPBIM MBI H3y4aeM, CBSI3aH C U3MEHEHHEM O0OpPOTHOTO KamuTasa 3Toil (upmbl, 06003HaAYAEMOTO
Kak X, BO BpeMeHHU. [IpuHMMaercs, 94To Bce (pMHAHCOBBIE CpPEACTBA, MOJIy4YaeMble OT pealiu3alliu
MPOU3BEICHHON TPOAYKIMHM, PEUHBECTHUPYIOTCS B TMPOM3BOACTBEHHBIN mporecc. JnHaMuka
KanmuTana (GUPMBI 3aBHCHT OT OallaHca MEXAY €€ JOXOJaMH M 3aTpaTaMy. JTO IO3BOJISIET HAM
BBIBECTH CIIEAYIOIIEE YpaBHEHHE, OMMCHIBAIOIIEE TaHHBIN MPOLIECC:

x'=A—-B

re BeIMuuHbl A W B XapaKTepu3yloT COOTBETCTBEHHO, JTOXOABI M pPacxolbl (UPMBI B
eIMHUIY BpeMeHH. VX 3HaueHHs, MOKHO CUHMTATh MPONOPIMOHAIBHBIMU 3HAYCHHUSM KaIUTAJIOB!
yeMm Oousbllie KanmuTan (GUpMbl, TeM OOJbIINE W3MEHEHUS MOTYT MPOU30MTH 3a (PUKCHPOBAHHBIM
MPOMEKYTOK BpeMeHH. PaccmaTpuBaemblii  mporecc omuchiBaeTcess  auddepeHnnanbHbM
ypaBHEHUEM:

x'=kx #(1.1)

rae koddduuueHT k=a—b Ha3BIBACTCS NPUPOCMOM KANUMAIQ, XapaKTepU3yeT W3MCHECHHE
Kanutajga (UPMBI B E€AMHUIY BPEMEHH M MOXKET NPUHHUMATh Kak IMOJIOKUTEIbHbIE, TaK H
oTpullaTeNbHble  3HauyeHus. YpaBHenue (1.1), cooTBercTByrOmiee Mozenu  Manbryca,
paccMaTpuBaeTcs ¢ HaualdbHBIM yCIOBUEM

x(0) = xo, #(1.2)
I7Ie CTAPTOBBIM KaIlUTal X SBJISETCS apameTpoM 3aaauu. [1, c. 176]

* o
Maructpant l-roga oOydeHus, kadeapa MaTeMaTHKH, MEXaHHKO-MaTeMaTtuueckuit ¢akynprer, KasHY wum. amp-Papabu, r.
Aunmarsl, Kazaxcran, e-mail: zilyamkhan02@gmail.com
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[Ipy MONOXKUTENbHBIX 3HAYEHUSX MPUPOCTA KaluTana I0XOAbl (UPMBI IMPEBBILIAIOT €€
pacxo/iel, U MBI HAaOJIOAaeM SKCIIOHEHIMABHBIN pocT ¢GyHKImH X. [Ipu k = 0 70X0ap! coBMagaroT
C pacxolaMu, a pEIIEeHHE 3aJaud CO BpeMEeHEeM He MeHsieTca. Hakonel, A OTpUIATENbHBIX
3HAYeHUH HTOro mnapaMerpa (YHKIMS X MOHOTOHHO YOBIBa€T, YTO COOTBETCTBYET CIIydalo
paszopeHust GUpMHI.

Paccmorpum cnepyrommii mpupoct. Ilpupoct kanmutana, OyJeT YMEHBIIATHCS C POCTOM
¢byukmun x. JleficTBuTensHO, YeM Oouiblie KamuTand (GUpMbI, TeM Oosblie 00BEM BBITYCKAEMOM
MPOAYKLMH, a 3HAYUT, TEM CUJIbHEE MaJIeHHE CIpoca Ha TOBAaphl M3-32 HEMHUHYEMOT'O HACBHIIICHUS
pBIHKa. MBI IPUHUMAEM CIIEAYIOLIYI0 3aBUCUMOCTD OT BEJTMYMHBI X IPUPOCTA KamuTana

k(x) =a(D —qx) —b

rac

D — crpoc Ha BBIMTYCKaeMY MPOAYKIUIO (HEM3MEHHOE KOJIUYECTBO TOBapa, Tpedyemoe B
€IMHUIlY BPEMEHN);

¢ — KOJIMYECTBO TOBapa, BHIITYCKAEMOE Ha CTUHHILY BIIOKEHHOTO KaIMTaa;

b — pacxoabl q)HpMI:I, CBA3aHHLIC C MPOMU3BOACTBOM TOBApa W HC 3aBUCANINC OT KOJIUYCCTBA
MPOJaHHOTO TOBAPA;

a— HpI/IGBIJ'IB, nojiydyacmMas OT NpoJaKu CAUHHUIILI TOBapa.

WTak, ypaBHEHHE COCTOSIHUE CHCTEMBI IIPUHUMAET CJICTYIOIINN BHT

x' =k(x) =[(aD — b) — aqx]x #(1.3)

Takum 00pa3oMm, MBI MOJIydaeM XOpOIIO W3BECTHOE ypaBHeHHe DepXioibcra, TaKke
M3BECTHOE KaK JIOTHCTHYECKOE YpaBHEHUE WU YPAaBHEHHE pocTa. [2, ¢. 275]

[Ipu BeIMONHEHMM HepaBeHCTBa aD > b, nus M1000r0 HAYaIbHOTO COCTOSHUSL CHUCTEMBI

p_b
a

. IIpu sToM,
q

(crapToBOrO KamuTana) Kanutaia GUPMBI CO BpEMEHEM CTPEMUTCS K BEIUYMHE X* =

€CJIM CTapTOBBIN KanuTtan GUpMbl JOCTaTOYHO MaJl, T.€. CIPaBEJIMBO HEPABEHCTBO X<Xx* TO cIpoc
MIPEBBILIACT MPEIOKEHNUE, JOXO0IbI PUPMBI PACTyT, U OHA PACHIMPSET CBOE MPOU3BOACTBO. OHAKO
[0 Mepe HACBIEHUS PBIHKA TOBapaMU NPUPOCT KamuTala CHIDKaeTcs. Ecim ke HavdalbHBIHA
Kanutaidl QUPMBI CTOJIb BEJIUK, YTO BBINOJHAETCA HEPABEHCTBO Xx>x*, To Halmomaercs
MePETpPON3BOICTBO TOBApOB. [1o Mepe BoccTaHOBICHHS OamaHca MEKIY CIIPOCOM U TPEIOKEHHEM
CHIDKEHHE KanuTana (pUpMbl COKpaIaeTcs.

[Monyuyennoe ypaBHenue @Depxronbera (1.3) ¢ HavanbHbIM ycnoBuem (1.2) mpencraBisier
coboii 0OBIKHOBEHHOE IU(DPEpEeHINAIBHOS YpaBHEHHE TIEPBOTO TMOPSAKAa C KBaJAPaTUYHOU
HETMHEWHOCThI0. OHO OMUCHIBAET SBOJIIOIMIO CHUCTEMBl M BKIIIOYAET B ce0s HETMHEWHBIN YJieH,
KOTOPBIA YUYUTHIBAET B3aWMOJICHCTBHE MEXIy IepeMeHHbIMU. HauanpHoe ycinoBue (1.2) urpaer
PENIAOIIYI0 POJIb B PEIICHUN yPaBHEHHUS M B MHTEPIPETAIMH €r0 Pe3yJIbTaToB. AHAIM3 MOJAETH
MOKa3aj, YTO CYLIECTBYIOT OIpEIEICHHbIC YCIOBHS, NMPU KOTOPBHIX (UpMa MOXKET JOCTHUTHYTbH
YCTOWYHBOTO PaBHOBECHsSI, 00ECIIEUNBAIONIETO €1 CTAOMIBHBIM POCT B YCIOBHSIX OTPAaHHYEHHOTO
ciopoca. OnHako, JAOCTH)KEHHE 3TOTO paBHOBecHs TpeOyeT OT (upMbl THOKOCTH B YNpaBICHHUU
CBOMMH pecypcaMH, CIOCOOHOCTH K HWHHOBAIMSAM M aJanTallid K W3MEHEHUSM pPBIHOYHOM
CUTYyallUH.

CnHcoK UCNOJIb30BAHHOI JIUTEPATYPbI
1. Serovajsky S. “Mathematical Modelling”. CRC Press, 2022. 435 p.
2. Gershenfield N. A. “The nature of mathematical modeling”. Cambridge University Press, 2000. 344 p.
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00X 51-77
Acan Hypkacbim

«KOHOMMKAJIBIK BOCEKEJIECTIKTIH» MATEMATHUKAJIBIK MOJAEJITHIH
NIAEHTUDPUKALIUACHI

AHoamna: Makanaoa 3KOHOMUKATLIK OICeKeIeCmiKMiy MAmeMamuKaivlk MOOeliH maioay Kapacmslpuliobl.
Henu Hapvikmazel dupmanvly apekem emyi MeH IKOHOMUKATLIK 0aceKenecmikmiy MAameMamuKaiblK MOOeliniy
cunamvli maioay Kapacmlpbliobl. DKOHOMUKATLIK Oacekelecmiknen Kamap (upmanapovly e3apa apexemmecyine
KamulCmbl apmypii MOOenboep Kapacmulpbliobl. Al Makaiauvly Hezizei OONiMIiHOe IKOHOMUKANLIK 6GaceKelecmikKe
JHCANNBL AHATUZOBIK MATOAYAP HCACANObI. Teopusiblk manioayiap apkblivl 6aCeKenecmik Heaz0aublHOAebl HAPLIKMAZbl
¢upma mabvicoinbly  Kanal o3eepememindicin  6axwvliaovlk. bacexenecmix Mmoodenin wewyee CcamovlK a0icmep
Konoanowvl. Onapoviy KYpelly ancopummoepi, Canovlk adicmep uieuwyOiy maciioepi Kapacmvlpblivbin, ap MaCilOiy
CAbLICMbIPMATLL MUIMOLNIZ] KOpceminoi.

Kinm ce30ep: Dxonomuxa, SKOHOMUKATLIK Oacekenecmik, Oug@epeHyuanovlk menoeynep Jicyueci, canaibvik,
manoay, OpHLIKMLLIbIK, CAHObIK ecenmeynep, Python.

Annomayusn: B cmambe nposooumcs aHaius MAmemMamuieckoi Mooeiu dKOHOMUHeCKol KouKypenyuu. boln
paccmompen ananu3 nogedenust PupMvl Ha polHKe U RPUPOOd MAMEMaAMUYeCcKol MOOelU IKOHOMULECKOU KOHKYPEHYUU.
THomumo sK0HOMUYECKOU KOHKYPEHYUU OblIU PACCMOMPEHbl pA3IUdHble MOOENU, CEA3AHHble C 3AUMOOeCMEUeM
Gupm, a 6 ocrnosHoll yacmu cmamvu cOeNan 0OWUL AHATUMUYECKUT AHANU3 IKOHOMUYECKOU KOHKypenyuu. [lymem
MEeOPemu4ecKo20 aHaIU3a Mol HAOIOO0ANU, KaK MEHSIIOMCsL 00X00bl KOMIAHUU HA KOHKYPEHMHOM puliKe. [[is peuleHus
MoOenu KOHKYPEHYUu Mbl UCHONb308ANU YUCTEHHble Memoodvl. Paccmompenvl aneopummsl ux co30aHus, mMemoovl
Ppeuienus YUCIeHHbIMU Memooamu U NOKA3aHA OMHOCUMENbHAS dPDEKMUBHOCTb KAINCO020 MEMOOd.

Knrwouesvle cnoea: OKoHOMUKA, IKOHOMUYECKASL KOHKYPeHWus, cucmema Oupgepenyuanvivix ypasHeHu,
KayecCmeeHHblll aHaIU3, YCMou4u8oCcmy, Yuciennvie paciemslt, Python.

Abstract: The article considers the analysis of the mathematical model of economic competition. The analysis of
the behavior of the firm in the market and the nature of the mathematical model of economic competition was
considered. In addition to economic competition, various models related to the interaction of firms were considered.
And in the main part of the article, a general analytical analysis of economic competition was made. Through
theoretical analysis, we observed how the company's income changes in the competitive market. We used numerical
methods to solve the competition model. Algorithms of their creation, methods of solving numerical methods were
considered, and the relative effectiveness of each method was shown.

Key words: Economy, economic competition, system of differential equations, qualitative analysis, sustainability,
numerical calculations, Python.

Monenbaey Koramaa OOJBIN JKaTKaH TYHHUENEp apKbUIbl maima Oonran Oenrim Oip mama,
SFHU KaHnad na Oip KyOBUIBICTBI CHMATTay KAKETTUNrHEH TybIHAaiapl. (Du3uka, XuMmus,
HSKOHOMHKA JKOHE T.0. FBUIBIMIAPIBIH JKAIIbl 3aHIBUIBIKTAPbIHA CYWEHE OTBIPHIN, TaOWFaT TICH
KOFaMJla KapacThIPbUIATBIH KYOBUTBICTAPBIHBIH MaTEMAaTHUKANbIK YITUIEpiH amyra OoJajabl.
MareMaTuKanbIK MOJCTBIACPAl aHBIKTAUTHIH MIaMajiap IbIH >KaJIIbl YII TUT Oosanbl: bipinmii, Oyt
KYWEHIH €H MaHbI3Abl CHUMaTTaMajapbl OOJIBIN TaOBUIATBIH KYyWe KYHIHIH (YyHKIHUSACH
(bynkumsutapel).  SIFHH, MaTeMaTHKaJdbIK MOJEIb JKYHEHIH ©3repic KYWIH CHIATTaWThIH
(GYHKIMATIApBIH aHBIKTAYJaH TYpaThIH MaTEMaTHUKAJBIK ecenl Oojbln TaObutanasl. ExiHmmigeH, Oy
ToyeJsci3 alfHbIMalbLIap, ojap keliHece ¢ yaKbIT JKoHE KEHICTIKTIK aifHbIMasbliap Oonaabl. Onap
MEMJICKETTIK (DyHKUHMsIapFa TIKEIeH JoJel peTiHe opeKeT eTedi. ATan alTKaHIa, MaTeMaTHKaJIbIK
MOJIENB/Ii Taj/Iay MPOLECIH/IE KbI3BIFYIIBUIBIK TYABIPATHIH K€3 KEJITeH TIYeJICi3 aifHbIMabIIap YIIiH
Ky QYHKIUSIIAPBIHBIH MOHJAEpl TaObUIaAbl, MBICATBI, KApacTHIPBUIATHIH alMaKTBIH COWKeC
HYKTENEpiHAeT1 >KYWEHIH KyHl JKOHE OpTYpJli HYKTENepJeri yakbIT. MaTeMaTHUKaJIbIK MOJEIh
KYHECIHIH mapaMeTpiepine KipeTiH OapibIK Oacka cumaTTaMaiap Aen aTaiMbl3. MareMaTHKalbIK
MOJICNIB/II TaJAay KYyHe MmapaMeTpiIepiHiH SPTYpIIi KOMOMHAIMSIAPHI YIIIH XKYie KYWIHIH e3repyiH
CUNATTAUTHIH (DYHKIMSIIAPBIHBIH OJIAPIBIH apTyYMEHTTEPIHE TOYCIAUTITIH aHBIKTaY IbI KaMTHIBL[ 1]

OpTYpAl TaOWFU KOHE OJICYMETTIK-DKOHOMHUKAIBIK KYOBUIBICTAPIbIH MaTeMaTHUKAJIBIK
MOJICNIHIH aHBIKTATybl aiTapiblkTaii ukemaumk Oepeni. CoHbIMEH Karap Mopaenb Oenrimi Oip

* .
on-dapabu areiaaarsl KazY'V, Mexannka-matemarnka (akynpreti, «Maremarika» KadeapachlHblH 1-Kypc MaruCTpaHThbl, AJIMAaThl
K., Kasakcran, assan_nurkassym2@live.kaznu.kz
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«TYPAKTBI JIAMY MYJUIECI YIITH KASAKCTAH/IBIK BUIIM BEPY JXYHECIHJIEIT Y3/IKCI3 JIAMY TTAPAJIUTMACHI:
TOXIPUBE MEH IIEPCIIEKTUBAJIAP» ATTbBI V XAJIBIKAPAJIBIK FbIJIBIMU J)KOHE OKY-9IICTEMEJIIK KOHOEPEHLIMA

JKYHEHI eMec, MPOIECTIH MapTTapbIMEH €PEKIICICHETIH YKCAC KYHeIepIiH KETKUTIKTI KEH KJIaChIH
cunarraiiael. Hotmwxkecinae, OChIHBIH CalapblHAH HAKTHI KYHEHI 3epTTEy YIIH MaTEeMAaTHKAJIBIK
MOJICNBICYIl KOJITaHyAaH OYpBIH MO/l TIKeJIeH JKallbl JKaraaira OeiliMaey, SFHU MOJETbIl
uAeHTUUKAIMsIIAy Kypriziteni. Erep mareMaTHKalblK MOJENb/I IIBIFAPYIBIH €31 (U3UKaHbBIH,
XUMUSHBIH oHE T.0. COMKec 3aHjaapra HeETi3fence, OHJa JKYWEHIH mapaMmeTpiepi, HeTi3iHEeH,
SKCIEPUMEHTAJIIbI TYP/I€ aHbIKTaNAIbL[ 1]

Makanana nuddepeHIHAIIBIK TEHISYNIep >KYHECIHIH MapaMeTpiepiH aHBIKTAay Moceseci
TaOWFU TYpPJE TYBIHAAWTHIH ©T€ KapanaiblM MaTeMaTHUKAIBIK MOJAETbACPIiH Oipi, OoCeKenecTik,
TajaKbUTaHaAbl. [IpakTUKaNbIK MaHBI3IBUIBIFBI — MAaTEMAaTHKAIBIK €CENTeyepal Ka3ipri KesJeri
TEXHOJIOTHSUIAP/IBIH KOMETIMEH >KEHIIIETe OTBIPHIN, 3KOHOMHUKAJArbl (PUPMaHBIH MOJAEIbACPIH
MaTeMaTUKaJaHabIpy.[2]

OffpiHIap TEOPHsSICHl aNmapaThblH >KOHE CTATUCTUKAIBIK IIEHIIMAEPAl TaiianaHa OTBIPHIIL,
OpPTYpii HapbIKTapAarbl €Ki (QupMaHbIH OOCEKENEeCTIK JKOHE BIHTBIMAKTACTBHIK TPOIECTEPIH
MaTeMaTUKAIBIK MOJENbEYyre apHallFaH KOINTereH FhUIBIMH JKYMbICTap Oap. Mpeican peTiHze
Kypno, Crekenbbepr, beprpan, Hami, [lapeTto cusKTBI 3epTTeymiepaiH €HOCKTEpiH KenTipyre
Oomazsl. [3]

JuHamukanblK audepeHIranIblK MOJSIbISp TaOWFAaTTaFrbl €H allyaH TYpJl MporecTepii
MaTeMaTHKAIBIK MOJENbJCY YIIIH Y3aK yakbpIT OO#BI COTTI KOJNIAAHBUIBIN Keledi. DKOJOorusaa
KEeHIHEH KOJJIaHBUIATBIH BoNbTeppaHbIH <«OKBIPTKBIII JKOHE JKEMTIK» MOJENiH, I1HAETTepAiH
JaMYBIHBIH MaTeMAaTUKAIbIK TEOPUSCHIH, SCKEPU KUMBUIAAPABIH YATIIEpiH alfTcak Ta >KeTKUTIKTI.
DKOHOMUKAIBIK TUHAMHUKAHBIH UG (EpEeHIIHANIBIK YITUIEPIHIH KITACCUKAIBIK MBICATIIAPhl PETIHAC
Oip Tayapra HapbIKTa TeMe-TeHJIK OaraHbl OPHATYJbIH ODBAHC MOJETIH, YKOHOMHKAIBIK ©CYiH
Comnoy 6ip cananbIK MoJeliH xoHe JIeOHThEeBTIH Oip Tayapisl JUHAMUKAIBIK MAaKPOIKOHOMHUKAIBIK
yJirinepin arayra 6onazabl.[3]

KopbIThiHABITIAN — Kene, MaTeMaTHKAJIBIK  MOJCNBIIH  OPTYPJi  JKaFjaiiapsl  YIIiH
KapacThIPBIIATBHIH CaHABIK €CenTeyyepAl KOMIBIOTEPIiK OarmapiaMa apKbUIbl >kyprizemi3. Herisri
KOMIIBIOTEPITIK KosganOa peringe Python mporpammainsik Koa opTachl KOJNJIAHBUIBII, COJI OpTaia
Diinep xoHe Pynre — KyTT omicTepiHiH mporpaMMaibIK KOJIbI 5Ka3bUlIbl. OpOip MOAENb *KaFJaiblHa
KATBICTBI JKaFIaiIapAbl colikec KOA(PQOUICHTTEPAI ©3repTy apKbUIbI KOMIBIOTEPIIIK ecenTeyliep
apKbLIbl CaHABIK MOHIEPre COHBIMEH KaTap, TpaduKTIK cyilamapra Koi >KeTkizy. bizaiH
JKYMBICBIMBI3JIBIH MIHJETI JIeT SKOHOMHKAJArbl (DMPMaHBIH KaNHWTAIBIHBIH ©3TepyiH Taiuay,
JaMYbIH, HICIIIMIH KOHE Kail yakpITTa KaHIal KamuTasiabl OONaThIHBIH, JKAIIbl THHAMUKACHIH aly
OomateiH. COHBIMEH €cenTey JKyWenepiHae SKOHOMHKa NWHAMHKAchlHA MOH Oepiim, rpaduk —
chI30anmap apKbpUIbl KOPCETKIIITEp any.[4]

Maiinananbliaran dneduerrep Tizimi
1. S. Serovajsky. Mathematical modeling. - London, CRC Press, 2021, 442 p.
2. C. Cepogaiickuii. MaTemaTrueckoe MojenupoBanue. - Anmatel: Kazak Yausepcurerti, 2000.
3. Kypc nexuwmii no mukposkoHomuke, Mocksa - M: MOTH, 2002, 302 6.
4. K. Cynetimenos, JJuddepeHnmanabik TEHACYICPIIH canaiblK Teopuschl, AiMatsl - M: Kaszak yHuBepcuTeTi,
2013,2206
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V MEXAYHAPOJJHAS HAYUHO-METOANYECKA Sl KOH®EPEHIUA. «ITAPAJUI'MA HEITPEPBIBHOI'O OPA30BAHUMA
B CUCTEME KA3AXCTAHCKOT'O OBPA30BAHMA JIJIS1 YCTOMUUBOI'O PABBUTHUS: TIPAKTUKA U ITEPCITEKTUBbI»

OOK 120513
Acanosa B.B"

XXI FACBIPOAT'BI AKITAPAT KEHICTITTHAE AKITAPATTBIK
TEXHOJIOTI'USIHBIH MAHBI3bI

Anoamna

Kasipei  aknapammuix  oxblmy mexHon02usIapsl, KOMHbIOMEPIIK OKbIMY MEXHOIOSUSIAPLIMEH — Mblebl3
oatinanvicmol. AKT - uvl ueepy xazipei 3amanoa apoip dcexke mynza yuiin xadxcem. Kozamoasei axnapammanowvipy
npoyecmepiniy KapKbIHObl OAMYbl JCAHA MEXHON02UAHbL MeHeepy Ol manan emeol.

Kinm cesdep: axnapammul mexHonozus, OKblmy, ueepy, Jiceke myisd, aKknapammanovipy, npoyecc, 0amy,
Meneepy.

Annomauyus

Cospemennvie UHDOPMAYUOHHBIE MEXHOLO2UU OOYYEHUsI TMECHO CEA3AHbL C MEXHOA0SUSIMU KOMAbIOMEPHO2O
00yyenus. Bradenue un@dopmMayuoHHbiMu MexXHOIO0USIMU Ce200HST HeOOX0OUMO KadcOomy yenoeeky. bypnoe pazeumue
UHDOPMAYUOHHBIX NPOYECCO8 8 0OUecmee mpedyem 0C80eHUsL HOBbIX MEXHOIO2ULL.

Kniouegvie cnosa: ungopmayuonnvie mexwonozuu, obyuenue, ocgoenue, IUYHOCHb, UHOOPMAYUs, npoyecc,
pazeumue, ogiadenue.

Abstract

Modern informational learning technologies are closely related to computer learning technologies. Mastering
ICT is necessary for every individual nowadays. Rapid development of information processes in society requires
mastering of new technologies.

Key words: information technology, training, mastering, individual, information, process, development, mastery.

byrinri akmapat KeHICTITIHAEC OMip/li aKnapaTThIK TEXHOJIOTHSIAPCHI3 €JIECTETY MYMKIH eMec.
AKIaparThlK TEXHOJIOTUSHBIH CKIiHAI JaMybl HOTIDKECIHIE akKmapaT MEMJICKETTIK OacKapyablH
0acTel pecypchblHa alHaAbl. TINTI aKmapaTThIK MEMJIEKET JereH j>kKaHa TepMHH Maijga OoJibl.
AKmapaT KEHICTIrl JereHiMi3 — OHMAIpIC TeH FHUIBIMU-TEXHUKAIBIK J>KOHE Oacka aKmaparThl
KOJITaHY bl KOFaM JIaMybIHBIH 0acThl (DAKTOPBI pETiHIE KapaCThIPATHIH JJICYMETTIK TY)KbIPbIM/IaMa.
AKMaparThlK KOFaMJbl JaMBITYAbIH HETi3ri Oenriiepi KOMIBIOTEpIepAiH OO0Nybl, KOMIBIOTEPIIIK
xKemep, cMapThoHAAp JKOHE  COHAAM-aK  KYHICNIKTI  KbI3METTE  aKMapaTThIK  JKOHE
KOMMYHHKAIUSUTBIK TEXHOJIOTUSHBI TalJalaHaThIH, aKMapaTThIK cajiaja KAMTBUIFAH XaJIbIKTHIH
CaHbIH JaMBITY JeHredi Oosbinl TaObutanmbl. Kazakcran o3 keseriHie »XahaHIBIK akKmapaTThIK
KOFaMHBIH KaJIbINTAaCy MpolieciHe OapbIHIIA yJiec Kocyna. OHAIPICTIH KOFaphl JEHIeHIMEH KoHE
aKmapaTt IeH aKnmapaTThIK KhI3METTEp MYIACCIMEH CHIATTAJaThlH KOFaM. OJIEMHIH MOJICHHUETTI
enjep KarapblHIa OOJFaH axKHapaTTbIK TEXHOJOTHs, OUTIM Ma3MyHBIH aHBIKTAy MEH aHa
aKMmapaTThl OLTIM TEXHOJOTHUSIIAPBIH KYPaCThIPY >KoAapbiHa okeneni. Kazipri 6igim 6epyin 0acThl
MakcaThl J]a KaH — KaKThl JaMbIFaH, pyXaHu Oail jkeKe TYJIFa KaJbIITaCTBIPy OOJBIN TaObLIAIbI.
CoHpIKTaH 3aMaH TajaOblHA Cail OKBITY YPAICIH XKETUIIIPe OTHIPHIN, KOFaM CYPaHBIChIHA Cail JKeKe
TYJIFa KaJbIITACTBIPY Mocelieci OOWBIHIA OKYIIbUIApFA AaKMapaTThIK - KOMMYHHUKAIUSIIBIK
TEXHOJIOTHSUTAP/BI cabaKTa KONTEeN KOJJIaHy THIMIIIITT apThIl OTHIP. AJaMHBIH YHEMI 13JICHICKE,
aHAJIBIKKA YMTBUTYBI 011 (pr3nosiorusuibiK KyOosuisic [1, 4000].

AxnapattelK TexHonorusap «bimim 6epyaeri AKT» YFbIMBI «OKBITYIBIH KaHa aKIMapaTThIK
TEXHOJOTHSIIAPBD», «Ka3ipri aKMmapaTTBIK OKBITY TEXHOJIOTHUSIAPBD), «KOMIBIOTEPIIK OKBITY
TEXHOJIOTHSUIAPB)  JKOHE  T.0., TIPKECTEpMEH THIFBI3  OaillaHBICTBI.  AKNApaTThIK  —
KOMMYHUKAIUSUTBIK TEXHOJIOTUS OKY OapbIChIHIAa KOMIbBIOTEP/i MalJanianyFa, MOJCIbICYTE,
ANIEKTPOHABIK OKYJIBIKTap/bl, WHTEPAKTUBTI TaKTaHbl KOJJAaHYFa, WHTEPHETTE J>KYMBIC icTeyre,
KOMIIBIOTEPIIIK OKBITY Oarmapiamanapbina Herizgeneni. AKT - Hbl urepy Kasipri 3amanma opOip
JKEKe TYJIFa YIIiH KaxeTTi mapTtka aiHanapl. AKT - HBIH gamysl Ke3€HIHAEC OChl 3aMaHFa cai
OuUTIMII TIOKIpPT TopOHWeney MyFamiMHIH OacThl MiHAETI Oonbim  TaObuIaabl. Korammarsr
aKnmapaTTaHIBIPY MPOLECTEPIHIH KapPKBIHABI JaMYBI J)KaH - KaKThl, )KaHa TEXHOJIOTUSHBI MEHI'€PIeH

* o . o
Eney Kemiep6aes ateinmaret Ne279 mekren-nuneiii, myranim, Kazakcran, Kpi3suiopaa o0sbickl, Kapmakiisl ayaansl, Akaii aybuisl,
e-mail: asanova.venera.89@mail.ru
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JKEKE TYJIFa KaJBITACTBIPY/IbI TAJIAI €Te/ll. DKOHOMHUKAJIBIK KOHE dJIEYMETTIK OMIpAiH OapiIbIK KbIp
CBIPBIH OYKapalIbIK >KOHE CTaHAApPTTHIK CUNATTapAaH apbuity. Kofamma OombIll  KaTKaH
e3repicTep/IiH KapKbIHABUIBIFBI, HHHOBAITUSIIAP/IBIH KOFaphl IeHreimiri. Kanasimracein kene xaTkaH
FalaMJBIK aKMapaTThIK KOFamJa aKMmapaTrThlH peili MEH MOHI apThil OTHIp. AKMApaTTHIK
TEXHOJIOTHSUTAP/IBIH aIaMHBIH KXXETTUIIIT MEH eMIp CYpy OpTachiHA, €MMIi3/iH SKOHOMUKACHIHBIH
JamMybIHa J1a 30p BIKOAI erynae. «FamaMmIbIK epKeHHeT» KYHHEH-KYHTe Kapblmran gamynaa. Ocel
aKmapar KEHICTITIHIE >KYMBIC JKacall >KYpreH TaJaHTThl Ja NapbhIHABI KacTap KaHmama. Omap
TAJTAHTTH MEH JapbIHABUIBIFBIH IIBIHIAM, €] SKOHOMHUKACBIHBIH JaMyblHa ©3 BIKMAJIBIH THITI3II
Kyp. OmnapnbiH jkacaraH eHOEKTepl Ka3ipri TaHaa OarajiaHa Ma, OJJIe KacaraH >XYMBICBIHBIH
KEMICIH Koepil, KOFaMBIK OpTaZa 63 OPhIHIAPHIH Tal0a aniasl Ma? AKnapaT KEHICTITiHIIE JapbIH/IbI
JKOHE TAJIAHTTHI TYJIFAJIap ©3 OPBIH TayhIN, €71 SKOHOMHUKACHIHBIH ©CYylHE BIKHAJBIH THTi3ce, XXI
FAaChIp aKIapaTTHIK TEXHOJIOTHS FACBIPI eKEHAIrHHIH qaneni [2, 630].

OJICYyMETTIK JKOHE CasiCh O3repiCTep akmapaTThIK KOFaM TEOPHSCBIHIA TIKEICH HOTHXKECl
peTiHae KapacTeIpblTyaa. JleMOKpaTUsHBI NaMBITy OOJAIIaFbl aKMapaTThIK TEXHUKAHBI TapaTyMEH
OaitmanpicThIpanbl. Kasipri Koramaa akmapaTThIK TEXHOJOTHSHBIH, TEXHUKAHBIH, KOMITHIOTEPIIH
KapKbIH/BI JaMybl agam3aT O0alachIHBIH JKaHa Adyipre ask OacKaHABIFbI. AJlaM OalachIHBIH TOJBIK
«TeXHUKAJIAHIBIPBUIFaH» JKOHE «aKIapaTTaHIbIPBLUIFAH» dJIEMJIC OMip CYpy, TIPIIUTIK eTy Maceeci
¢bunocodpTapapl TEpEeHIPEK KYMBIC >Kacay HOTIDKECIHIE «aKMapaTThIK KOFam» TYXKBIPHIMIAMaCh
nmaiina Oongel. bimim OGepyme AKT - HBI maiiganany MeH OKYIIBUIApABIH KY3IpeTTUTIITiH
KaJBINTACTRIPY, Ka3ipri 3amaH TanaObiHa cail AKT - HBI, 3MEKTPOHABIK OKYJBIKTapIbl KOHE
WuTepHeT pecypcTapapl Maiaanany OKyIIBIHBIH O11iM Oepy ypZiCiHIe MIbFapMambUIbK KaOieTiH
nambiTyFa MyMKiHIIK Oepemi. AKT - Hbl cabakra maiijanany Ke3iHAE OKyIIbUIap OYPBIH alFaH
OUTIMIIEpIH KEHEHTIN, 63 OeTiMEH NIBIFApMaIIbUIBIK TarchipMaap OpbIHaalasl. COHBIMEH KaTap
AKT xypanmapsIMeH >KyMbIC icTey OapbIChIHIa MEKTEN OKYIIBLIAPBIHBIH OKyFa, OUTIM alyFa JIereH
YMTBUTBICHIHBIH apTybl AKT KypasimapbIMeH KYMBIC ICTSH ally )KaHAJIBIFBIMCH FaHA €MEC, COHBIMEH
OepilieTiH OKy TamncbhlpMalapblH KWUBIHABIK JeHredi OoWbIHIIA peTTeld ady MYMKIHJITiHEH,
TaTNCBIPMaHBIH TYPHIC HOTIDKEC] YIIH MapamnaTTai airy KbI3MeTiHeH Je Oaikananel. 3amaHayn AKT
KypangapbIMeH JKYMBIC  iCT€y  OKyIIbUIApAbl  YKBINTBHUIBIKKA, HAKTBUIBIKKA, OepiireH
TarChIpMaap/blH HOTIDKENI OpBIHJATybIHA, 0AacThl Mocelere Hasap aynapa Ouryre Oaynmuuabl,
conmait - ak, AKT kypammapbiMeH »XYMbIC icTey OapbIChIHIA OKYUIbLIAPIBIH ©31HIH >KeKe iC -
OpEeKeTiH yphIC )KOCTIapIiayFa, TyphIC eriM Kadbuinail anyra topoueneiini [3, 5806].

AKMapaTThlK KOMMYHUKAIMSUIBIK —TEXHOJOTHSUIAD KOFaMIbl JKaHFBIPTYIBIH MAaHBI3/IbI
(dakTopimapbl amamMaapAbIH OMip CYpy CalTbiHa, JKOHOMHUKAIBIK KOPCETKIIITEPre BIKITAJIBI,
Kazakcran aszamaTTapbplHBIH 6©Mipi MEH JKOHOMHUKACHI VIIIH aKMapaTThlK KOMMYHHKATUBTIK
TEXHOJIOTHSUIAD J1IaMy MAaHBI3JbUIBIFBIH CUNATTAWIbI. XaJIbIKKa JKOHE OW3HECKE YCBHIHBUIATHIH
KBI3METTEP/IIH CalachblH apTThIpy YIIIH «A3amarTapFa apHalIfaH YKIMET» KbI3METIH >KaKcapTy
OOMBIHINIA YIIKEH JKYMBIC KYPri3UIai. ONEeMIIK MaHIeMUsFa OailIaHbICTHI JKOFAPFBI JKOHE MEKTCIITE
O1TiM anmymIblIap TONBIK KAIIBIKTaH OKyFa keiTi. Coll coTTe aKmapaTThIK TEXHOJOTUSHBIH Maiachl
30p BIKNAIBIH TUTi3/1. Bipak akmapaTThIK KOFamMIbl KYPY OCBIMEH asKTaIMaiJIbl, Y3HIKCi3 HKYMBIC
Kyprizinyae. barmapinamana Ko sKeTiMI1 SIEKTPOHABI IEHCAYIBIK CaKTayAblH KbI3METTEPIiH ayra,
KAIIBIKTBIKTAH JKYMBIC iCTE€yTe, OMIpPIIK OKY JXOHE MaWbIHABIK, JJICKTPOHIBIK OiTiM apKbUIBI
aKIMapaTThIK TEXHOJOTHSIIAPMEH KYMBICTAp/IbIH JaFIbUIAPbIH alIyFa KOHE MEHrepyre asamarrapra
MYMKIHIIKTEep TYABIPY CHSKTHI aKMapaTTHIK TEXHOJOTHUSHBIH KBI3METTEPl KapKbIHIAN JIAMBIII, ic-
Ky3iHe acyna. Ocbl akmaparThIK KEHICTIKKE IIBIFYFa, €MIMI3/iH aKMmapaTThIK TeXHOJOTHUSICHIHBIH,
OapIiBIK canalapblHBIH JaMybIHA KBI3MET €TKEH aJaMIap/IblH KOFaMIaFrbl OPHBI €CKEePLIMEH KaJIBIIT
KOUBII JKaTbIpMa JIeTeH cypak Mmaszanaiiael. CoHnai-aKk Oi3/1iH eNiH HEeFYPIbIM alllbIK, KOJ XKeTiM/i
XKOHE Oocekere KaOUIeTTI SKOHOMHMKACBIH Kypy MakcaTbliHAa OaraapiamMaMeH 3KOHOMHUKAHBIH
HETi31H KaJTalThIH cana/arbl 3UATKEPIIK Kyienepai 6apeiHIa Kem eHrizy ke3neneni. Kazak eninin
JApPBIHJIBI, TATAHTTHI TYJIFAJapblH OapbIHINA JaMBITHII, OJIApFa KOJIJIAy KOpCeTy KepeK SKEHITITiH
Oaca aiThIn ©TKIM Keneni [4, 1350].
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AKT - HBbIH HEri3ri MaKcaThl — OKYIIBIHBI Ka31pTri KOFaM CYpaHBIChIHA Caid, ©31HIH OMIPIIK iC -
opekeTiHze aepOec KOMIBIOTEPIiH KypalJaapblH KaKETTI AeHreiiie maiijanaHaThiH KaH - YKaKThl
mapa TyJiFa periHae TopOueney. OKBITyFa JKaHAlIbUT KO3KapacThl KOJJIaHy, Tokipubere
OarbpITTalFaH OKBITYABIH YJIKEH JKETIiCTIrl OONbIN TaObUIafbl. AKMAPATTHIK KaXETTUIIK TYJIFaHBI
aKMapaTThIK >KWHAKTaFaH OULTIMI apKachlHIa Oacka KaKETTUIIKTEPiH >XKy3ere achIpbIN, ©31H-031
nambITyFa OarbITTaiinbl. Kasipri yakeiTTa jxoHe Oojaliakra >KacTapIblH OOWBIHIA aKMmapaTThIK
MOJICHUETTI KaJlbINTACTBIPY - KOFAMHBIH ajIblHAA TYpFaH €H 0acThl MiHAET. AKMapaTThIK
MOJICHHETI KaJbINTACKAH, CayaTThl a/laM Ka)XXeTTi aKImapaTThl TAyhINl alyFa, Oaranayra )KoHE THIMI
KOJIJaHyFa KaOUIeTTi, aKmapaT CaKTaJIaTbIH JOCTYPJIl JKOHE aBTOMATTAHIBIPBUIFAH TEXHHKAJBIK
Kypajiapsl AypbIc naiaanana 6imyi kaxer [5, 3086].

AJnam akmapaTThlK KOMMYHMKAIMs TMpPOLECIHAE TEK akKmapar ajblll KaHa KoWMail, aiFaH
aKnmapaTTapAbl MaijanaHa OTBIPBIN, ©3 MYMKIHIIKTEpiH apTTHIPBIN, aKMapaTTHIK KaXETTLTIriH
KaHaraTTaHIbIpabl, oOMepicl AaMbll TYiIFa peTiHae Kaubinracaasl. COHIBIKTaH —aJJaMHBIH
aKnapaTTHIK MOJICHUETI OHBIH aKMapaTThIK MiHE3-KYJIKbIHAH, aKIMapaTThIK eMip CalThlHaH, HaKThI
aKMaparThIK OpeKeTiHeH OalKanmaabl. AKMApaTThIK MiHE3-KYIBIK aJaMHBIH aK[apaTieH >KYMBbIC
Kacay, ©31HIH aKMapaTThIK OpICiH JKOHE 03 KYPIC-TYPHICBIH PETKE KENTIpy MEH TaljayFa KaxeTTi
KaOUIeTTUTIKTepl MEH JaFabuIapbiH OeitHeneini. bimim Gepy camachiHIaFbl KO KOJAAHBICTA )KYPreH
AKT xypangapel: UHTEpPaKTHBTI TaKTa, MyJIbTUMEIUs, UHTEPHET KEHICTIrl, SJEKTPOHABl OKYJIBIK.
OKy YpIiCiHIH THIMAUIITIIH KaMTamachl3 €Ty YVIIH KaxeT. KOMMBIOTEpIiK TEXHOJIOTUSHBI
naijanaHa OTBIPBINT JAPBIHIBI, OpTallla >KOHE YJrepiMi TOMEH OKYIIbIFa ca0akKThl OWIarblAaid
MEHrepyiHe MYMKIHAIK TyFbI3y. OKyIIBIHBI KOMMYHUKATUBTUTIKKE OarbITTam, cabakTa OKYIIHI iC -
OpEeKeTiH bIHTAJaHABIPATHIH epekie cabak GopmanapbiH TaHIay Kepek. Buneocabakrap, HHTEpHET
cabak, CIIeKTaKIIb - cabak, casxar - cabak »)oHe T. 0. XKaTKbpI3yFa Oomasl [6, 482].

TynraHblH aKmapaTThIK MOJCHHUETI MOJEHH OpTaHbl TaHBIN-OUTyAE XKOHE ©3repTy Ypici
KY3€re acaThblH aKMapaTThIK OpeKeTTeH Kepinedi. Kasipri KyHi akmapaTThIK-KOMMYHHUKAIHSITBIK
texHonorusap XXI Facelp KOFaMbIHBIH JaMybIHa OCEp €Till OTBIPFaH €H MAaHBI3/bl caiaiap/bIH
Oipi Oombin TaObUTagEl. ONapIblH d9cepi TEK afaM eMipiHe FaHa eMec, COHBIMEH KaTap ajgam3ar
KOFaMBIHBIH TYPaKThl JKOHE OeJCEeHIl Typleri AaMmyblHIa 1a dcepi opacaH 30p. AKHNapaTThIK-
KOMMYHUKAIUSUTBIK ~ TEXHOJIOTHSUIAD  CAJACBIHAAFBI  Kas3ipri OJKETICTIKTep, OI37iH eMmipiMisre
«FalaMJIbIK aKMapaTThIK KOFam» JeN aTajaThlH jKaHa SKOHOMHKAIIBIK, QJIEYyMETTIK JKOHE MOICHU
KaThIHACTApABIH KYPBUTYbIHA aJIbIm Kenmi [7, 3440].
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MEKTENTE KOMITBIOTEPJIIK 3EPTXAHAJIBIK "KYMBICTAP/IbI
KOJITAHY IBIH TUIMILIITT

Anoamna

Byn maxana mexmenme Komnviomepiik 3epmXaHaIbIK HCYMbICMAPObL KOLOAHYOblY MUIMOLLIZIH 3epmmetioi.
Mexmenmezi KOMNLIOMEPIK 3ePMXAHATBIK HCYMBICMAD OKYUBIIAPObIY DelceHOI OKYbl MeH NPAKMUKALbIK 0a20bLIAPbIH
oambimyea bIKNan ememin Kyammuol Kypai 60avin maowiiadvl. A6mop KoMNbIOMeEpPIiK 3epmXAHANbIE HCYMbICIAPObl
nauodananyovly OKywbliapobly bIHMACLIH apMMbLpy, UHMEPAKMUSMI OKbIMY pecypcmapbiHa KOoi  HCemKizyoi
KaMmamaculs emy, Heolioam Kepi OAIAHbIC HCoHe OKY YA2epiMin 6a2anay CUAKmMblL HCASLIMObL HCAKMAPLIH MAI0AObL.
3epmmey kepcemxenOetl, MeKmenme KOMRbIOMEPAIK 3ePMXAHANBIK HCYMblcmapObl muimoi nauoanany 0inim oOepy
CANACHIH AHCAKCAPMY2A HCIHE OKYUbLIAPObL KA3Ipei yugpvlk anemoe commi betliivoenyze 0aublHOAy2ad bIKNAL emeoi.

Kinm ce30ep: xomnviomepiix 3epmxanaiblk HCYMbICMap, NPAKMUKAILIK 0a20bliap, Kepi 6atianblic, yuppivlk
aNeM, KaubIKMbIKIMAH OKbIMY.

AnHomayusn

Oma cmamvs ucciedyem 3¢hpekmusHocms UCHOIBb30BAHUS KOMNBIOMEPHBIX 1aD0PAMOPHbIX pabom 6 wKoe.
Komnvromephvie nabopamophvie pabomvl 8 wkoie npedcmasisiiom coooti MOWHbIN UHCMPYMEHM, CnocobCmayouul
AKMUGHOMY OOYHeHUIO U pA3GUMUI0 NPAKMUYECKUX HABLIKOS YHAWUXCA. AGMOp amamuzupylom nOJI0iCUMENbHbIE
acnekmol UCHOb308AHUS KOMNLIOMEPHBIX 1AO0PAMOPHLIX pabom, maxue KaK NOGblUeHUue MOMUBAYUU YHAUWUXCA,
obecneuenue docmyna K UHMEPAKMUGHBIM 00YUAIOWUM PeCypCam, a makxoice Oblcmpas odpamuas c6éa3b U OYeHKd
yenegaemocmu. Hccnedosanue nokasvléaem, umo 3phexmugnoe uUcCnonb308anue KOMNLIOMEPHbIX 1A60PAMOPHbIX
pabom 8 wiKoie cnocobcmeyem YIyYueHur0 Kauecmsea 00pasoeanus U NOO20MOGKe YUauuxcst K YCHewHotu adanmayuu
6 COBPEMEHHOM YUPPOBOM Mupe.

Kniouegvle cnosa: xomnviomepHvie aabopamopHvie pabomvl, HPAKMUYECKUE HABbIKU, OOPAMHAsL C653b,
yupposoil mup, ducmanyuonHoe ooyuenue.

Abstract

This article explores the effectiveness of using computer lab work at school. Computer laboratory work at school
is a powerful tool that promotes active learning and the development of practical skills of students. The author analyze
the positive aspects of using computer lab work, such as increasing student motivation, providing access to interactive
learning resources, as well as quick feedback and assessment of academic performance. The study shows that the
effective use of computer laboratory work at school contributes to improving the quality of education and preparing
students for successful adaptation in the modern digital world.

Key words: computer lab work, practical skills, feedback, digital world, distance learning.

MekTenTiH OKy MIpOIECiHE KOMIBIOTEPIIK TEXHOJIOTHSJIAPABl €HT13y OKYIIbUIAPABI OKBITY
MEH JaMBITy YIIiH jXKaHAa MYMKIHIIKTEp amajabl. MeKTenTe KOMIbIOTEpiepal KOJIJaHyAbIH €H
THIMII 9JIICTEPiHIH O1pi — KOMITBIOTEPITIK 3€PTXAHAIBIK KYMBICTAP.

Baprpik BEpTYyanapl 3epTXaHANBIK KYMBICTAp JOCTYPIIi 3epTXaHAIBIK KYMBICTAPIbI TOJBIFbI-
MeH ajMacThipa anmaiael. Onap TeK OKy MPOIECiH KEHUIEeTe Il KoHe aKmaparTanasipaabsl. Omap,
HAKThI SKCTICPUMEHT CHSIKTBI, ©3/IepiHiH apTHIKIIBUIBIKTAphl MEH Kemurimikrepine ue. [1, 21 6.]

KommproTepitik  3epTXaHaiblK JKYMBIC OKyIIbLIapFa OaFaapiiaMaliblK  JKacaKTaMaMeH,
MOJICNIbJICYMEH JKOHE MHTEPAaKTUBTI OUTIM Oepy KOCHIMIIANAPBIMEH TOKIpUOE Kacay KoHE KYMBIC
icTey apKbUIBI OLTIM aimyFa MyMKIHAIK Oepemi. bysr oKy yaepiciH KbI3BIKTBI 9pi TapTHIMJIBI €Tl KaHa
KOIMaiiipl, COHBIMEH KaTap MaTepualbl TEPEHIpeK MeHrepyre biknai ereni. Jactypumi 6imim 6epy
OMICIHIH OpHBIHA OKYIIBUIAP OKyFa OeJICeH 1 KAaThICyFa, SKCIICPUMEHT jKacayFa KoHE MaTepHaJI bl
e3 OeTiHIe 3epTTeyre MYMKIHIIK anaabl. COHBIMEH KaTap, KOMIBIOTEPIIIK 3epPTXaHAJBIK KYMBIC
MyFaJIIMJIEpTe OKY/IbIH KeKEJICHAIPUITeH TOCUTIH YChIHYFa, COHBIMEH KaTap JKbUIIaM Kepi OaisiaHbIC
NeH OKYyWIbUIapAbIH YirepiMin Oaranmayra MyMKiHIIK Oepexni. KommbroTepiik 3epTXaHabIK
JKYMBICTap OKYIIbIJIAPFa BHUPTYAIIbl OpTaja SKCICPUMEHTTEP XKYprizyre MYMKIHIIK Oepemi, Oy
ocipece HaKThl 3epTXaHallapFa KOJDKETIMIUTIK IIEKTEYIl OONFaH/a HEMECe KAIIBIKTHIKTAH OKBITY
KE3€HIH/IE OT€ MaHbI3AbL.

* . .
on — ®apabu atsiparsl Ka3¥V, ¢usuka — TexHukanbk ¢Gakynsreri, Ilnasma ¢u3nkacsl, HAHOTEXHOJIOTHS JKSHE KOMIIBIOTEPIIIK
¢du3uka kadeapachHbIH 2 — I Kypc MarucTpaHThl, AiMarthl K., Kazakcran, e-mail: akhtanaliyeva.madina@mail.ru
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Kemn >xarmadima Qusnka SKCHEPUMEHTTIK FBUIBIM OOJBIN TaObUIaabl. JIeMOHCTPAIIUSIIBIK
TOXKipHOenep MEH KOMIBIOTEPIK 3epTXaHalblK JKYMBICTAp TYpiHAErlT OKy (DU3MKaIbIK
IKCTIEPUMEHTI MEKTENTeT1 (pr3uKa KypChIHBIH aXbIpaMac XoHE MaHBI3Ibl Kypamaac 0euriri 0o
TaObu1aabl. TEOopHsUIBIK MaTepuajl MEH AIKCHEPUMEHTTIK IC-OPEKeTTIH COTTI YilsieCyl €H >KaKChI
MeIarOTUKAJIBIK HOTHIKETe KOJI KETKI3yTre BIKMal eTefl, OeJICeHIl TaHBIMIBIK 1C-OpPEKETTI YKOHE
OKYIIBLIAP IBIH OKBITHUIATHIH TTOHTE IIBIFAPMAIIBUIBIK KO3KapachlH JaMbITyFa kKemekrecedi[2, 20 6.]

Kanmel, MeKTenTe KOMIBIOTEPIIK 3€PTXAHAIBIK JKYMBICTApAbl THIMAI MaiiaanaHy
OKYIIBUIAPJBIH BIHTACHIH apTTHIPYFa, MPAKTHUKAIBIK IaFJblIapAbl JaMbITyFa jkoHe OutiM Oepy
camachlH jKaKcapTyFa bIKIall eTe/l.

MaiigananbLIFan dnedueTTep Tizimi
1. 2022Yusupova.pdf (uspu.ru)
2. Kapabacoa I'.b. TpeGoBanume K HEMOHCTPALMOHHBIM ONBITAM W COBEPIIEHCTBOBAHHE OO0OPYIOBaHMUS
y4eOHOTo IeMOHCTPALIMOHHOT0 3KcneprMenTa // Mononoit yuensrit. 2014. Ne 17. C. 19-21.
3. Tpyxun A.B. OO0 wucnomnb30BaHMM BUPTYaIbHBIX Jabopatopuii B oOpaszoBanun // OTKpbITOE U
IucTaHIMoHHOe oOpa3oBanue. 2002. Ne 4 (8). C. 81-82.

OOK 246.325
Aupos C.B*

CBI3BIKTHIK EMEC JU®®EPEHIAAJIBIK TEHJAEY YIITH
MUHTETPAJIIBIK INAPTTBI LIETTIK ECEINTI
MMAPAMETPJIEY KAMJIBI

Anoamna

Maxanada coizbikmuix emec oupgepenyuandvi meyoey yuilih UHMeSpALOblK Wapmmbl uwemmik ecenmepoi
wewydiy napamempiey 20ici Kapacmulpbiiadvl. MHmezpanovlk wapmnen Oaianblcmvl WemmiK ecen 2blIblM MeH
MEXHUKAHBIY aP-MYPIE CANANAPLIHOA KOLOAHBLIAO MbICALbL, (YU3UKA, OUONIO2US, IKOHOMUKA dcane m.O. [lapamemprey
a0ici menOeyOin wewimin mabyoagsl caHoblK ecenmeyodi a3aumyaa MyMKIHOIK Oepeli, HcaHe OHbIH CAHObIK WeiMIH
mabyoul dcenindemeoi. byn maxanaoa colzvikmol emec oupepenyuandvly meyoeyiepee Koi0amy apkulivl 0Cbl 20iCmi
wony Kapacmlpvlizan. Aneopummnuiy Heeizei Kaoamoapwl bepineen. Maxananviy Hezizei makcamol — 3epmmeyuiiiep
MeH UuHdICeHepaepee Oaapobly JICYMbICHIHOA MYbIHOAYbl MYMKIH UHMeZpAanoblK wapmmapvl 6ap Kypoeui uwemmix
ecenmepOi wieuly KypaiviMeH Kammamacol3 emy.

Kint ce3nep: corzvixmulk emec, ougghepenyuanovix, unmezpaiovlk, napamempiey.

Annomayus

Cmamus obcyscoaem memoo napamempuzayuu 015 peuleHus Kpaesol 3a0ad ¢ UHMeZPAaibHbIM YCI08UeM O
Henunelino2o ouggepenyuanvrozo ypasuenus. Kpaesas 3a0aua, COnpsisicennas ¢ UHMeZPaibHbIM YCI08UeM, B03HUKAEN
6 PA3IUYHbIX O0ONACMAX HAYKU U UHJICEHepuu, MAaKux Kax Qusuka, 6uonocus, 3KOHOMuxa u opyeue. Memoo
napamempuzayuu No360Jsem C8eCmu 3a0ayy K HAXO0JCOEHUIO peuleHue YpasHeHus 6 OOHOM napamempe, 4Ymo
obnezuaem ee uucienHoe peuienue. B cmamve npeocmasnen 0630p 3mo2o0 memooda ¢ npumMeHenuem K HeluHeuHbIM
ougpepenyuanvuviv ypasnenusm. Ilpueoodsmes ocnoguvie wasu anrcopumma. OCHOBHOU Yenvblo Cmamvu S6IAemcs
npedocmasnieHue UCCIe008aAmensiM U UHICEHEPAM UHCIPYMeHma OJis peulenuss CIOJCHbIX Kpaeguix 3aday ¢
UHMESPATLHIMU YCLOBUAMU, KOMOPble MOZYM BO3HUKAMb 8 UX pabome.

KiroueBble cnoBa: nenurelinblil, OuphepeHyuanbHblll, UHMeZPaIbHbIM, NAPaAMEempU3aYUs.

Abstract

The present paper discusses a parameterization method for solving a boundary value problem with an integral
condition for a nonlinear differential equation. Boundary value problem with integral condition arises in various fields
of science and engineering such as physics, biology, economics and others. The parameterization method reduces the
problem to finding the root of the equation in a single parameter, which facilitates its numerical solution. The paper
presents an overview of this method with application to nonlinear differential equations. The basic steps of the

* on-@apabu ateingarsl Kas¥V, Mexanuka-Matemaruka axynreTi, MaremMaTyka kadeapachiHbIH 1-11i Kypc MarucTpaHThI, AJIMaThl

K., Kaszakcran, e-mail: ashirov_27@mail.ru
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algorithm are given. The main purpose of the article is to provide researchers and engineers with a tool for solving
complex boundary value problems with integral conditions that may arise in their work.
Key words: nonlinear, differential, integral, parameterization.

By JkyMmbIcTa CBIBBIKTHIK eMec I (depeHIHaNAbBIK TEHAEY YIIiH WHTETPANIBIK IIapTThI
IIETTIK €CeMTi NIy IiH MapaMeTpIiey 9/1ici KapacThIPbLIaIbI.

CBI3BIKTBHIK eMec kol qudQepeHIranIblK TeHAeY YIIiH HHTETPAIAbIK MIAPTThI METTIK €CerTi
KapacThIpaMbI3:

dx
E:f(t,x),te(O,T),xe]R (1)
[} T
B- ] x(t)dt + C - ] x(t)dt =d, d € R" 2)
0 0

(1), (2) ecentin memrimi nen [0, T'| apanbireiHAaFS! X (t) QYHKIUSACHIH AHTAMBI3.

x(t) JyskuuscelH Oemikren, x,(t), A, Oenrineynepin enrizemiz. ComaH TeHIeyAl
SKBUBAJICHTTI IIETTIK €CETKe KETIPiM, MIETTIK €CeNTl mapaMeTpiaciimis.

x-(t) xome A, ymia u.(t) =x,.(t) — 1, mapameTpiik aybBICTHIPYBIH KacaimMbiz[1].
[TapameTpii MIETTIK €Cen alaMbl3:

du |
dtr = f(t, Ay +u,.), t € [ty_q, t.), 7 = 1,2N 3
u,(t) =0,r =1,2N " !
N N tr
By [Geru@a+c Y [(+u@e=ad .
r=1¢._4 r=N+1¢t,_;

Ar + t_l)itrrrlo u-(t) — Ay41 =0,r=1,2N 6

Eceniy menrimin Tabyna mapamerpiey 9Jici KoinaHbUInbel. bepinren ecentiH memimi 6ap
OOJTYBIHBIH JKETKUTIKTI TmapThl anbiHabl. [llemimai Ttaly anroputmi KypbULabl. AJITOPUTMHIH
KUHAKTBUTBIK IAPTHI AN ICHIT, MBICAIAP MIBIFAPbUI/IBL.

IajinananbuIFan daeduerTep Tizimi
1. https://www.mathnet.ru/php/archive/ — MeTox mnapamerpu3aly peLICHHsS HEITUHEHHBIX IBYXTOYEYHBIX
KpaeBbIx 3amau — JKypHasl BBIYMCIMTEIBHOW MaTeMaTHKH W Maremarudeckoit ¢usuku, 2007, tom 47, Homep 1,
ctpanmusl 39—-63. J1. C. xymabaes, C. M. Temermesa.
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V MEXAYHAPOJHA ST HAYYHO-METOAMYECKA S KOHPEPEHIM. «I[TAPAJIUT'MA HEIIPEPBIBHOI'O OBPA3OBAHMA
B CUCTEME KA3AXCTAHCKOI'O OBPA3BOBAHUMA U1 YCTOUMYMBOI'O PASBUTHA: IPAKTHUKA U ITEPCIIEKTHUBbBI»

YIIK 658.512
Onibex B. T.

PA3ZPABOTKA TOITIOJIOI'MM HUPPOBOT'O JATYUKA C TMBKUMH IIEYATHBIMHA
IIVIATAMMU CPEJJCTBAMM XPEDITION ENTERPRISE

Anoamna

Expedition Enterprise Kypanoapvln namoaiana omulpsin, ukemoi Oacna makmacbiMeH YUQpivlK CeHcop
MONONO2USCHIH J3IPAey INEKMPOHObIK UHICEHePUsi CANAChiHOagbl o03ekmi 6agvim Oonvin mabwvliadwvl. Byn npoyecc
INEKMPOHObL CXEMAHBL JHCOOANAYObL JHCIHE KOMNOHEHMMeEPOl UHMeSPaAYUsIAHaH 0A20aplamManbli HCACAKMAMAHbIY
KemeziMen uxkemol b6acna makmacvliia opHaracmelpyobl Kammuowl. Expedition Enterprise xypanoapvin naildaiany
YuPpavig cencopobl muimoi Moodeiboey MeH mandayobl KamMmamacsls emeoi, OYil UHICeHepaepee Heo2apbl OHIMOLIIK
neH CeHIMOINIKNEH OHMAIIAHObIPBLIZAH OU3AUH dHcacayea MYMKIHOIK 6epedi. Mynoau damuuxmepoi 23ipaey ukemoiniei
MeH enuey 0anlicine OAUIAHbICMbl OHEPKICIN, MeOUYUHA HCIHE ABMOMOOUNL OHEPKICIOIH Koca aneanoda, apmypii
cananapoa Konoamy MyMKiHOicine ue. Byn macin conewl Kypuiizeiiapovly Oacexeze Kabinemminiei MeH (DYHKYUOHATIObIZbIH
apmmulpa OMuvIpbIN, CEHCOPTIbIK, MEXHONOSUAHbIH UHHOBAYUSIBIK WeuiMOepin KypyObly Jcana MyMKIHOIKmepIiH auaobl.

Kinm ce3o0ep: uxemoi 6acna maxkmacul, CaHObIK CEeHCOPAApP, OANAHBIC ANAHOAPbL, MONOJ02US, ABMOMAMMAHObI-
PbLI2AH HCOOANAY JHCyiiect

AnHomayusn

Paspabomrxa mononocuu yughposoco damuuxa ¢ 2uOKUMU NEHAMHLIMU NIAMAMU C UCHOIb308AHUEM CPeOCmE
Xpedition exmouaem 6 cebsi nPOeKMuposanue dMeKMpPOHHOL CXeMbl U pazMeujeHie KOMNOHEHMO8 HA 2UOKOU NedamHou
niame ¢ NOMOWbIO UHMESPUPOBAHHOZO NPOSPAMMHO20 obecnedenust. Hcnonv3oeanue uncmpymenmog Xpedition Enterprise
obecneuusaem 3¢@exmusHoe MOOETUPOBAHUE U AHATU3 YUPPOBO2O 0amMHUUKA, 03605151 UHIICEHEPAM CO30a8amb ONMUMU-
3UpoBanHbIe KOHCHMPYKYUU C 8bICOKOU NPOU3BOOUMETbHOCHIBIO U HAOHCHOCmbIo. Pazpabomkxa maxux damuuxos umeem
NOMEHYUAL NPUMEHEHUS. 8 PA3TUYHBIX Chepax, 6KI0UAs NPOMBIUAEHHOCHb, MEOUYUHY U A6MOMOOUTLHYIO NPOMBIUIEH-
HOCcmb, 611a200aps ceoetl 2UOKOCIU U MOYHOCIU USMEPEHUl. DImMom nooxXo0 OMKpPbI8aen HO8ble B03MONCHOCHU OlsL CO304a-
HUsL UHHOBAYUOHHBIX PEULEHUL 8 0ONIACHIU CEHCOPHBIX MEXHON02UM, NOBbIUAS QYHKYUOHATILHOCHb KOHEUHBIX YCIPOUCMS.

Kniouegvle cnosa: eubkue nevammuvie niamol, yu@dpoevie OAMYUKU, KOHMAKMHbIE NIOWAOKY, MONOIO2US,
cucmema agmoMamu3upOSaALHO20 NPOEKMUPOBAHUSL

Abstract

The development of a digital sensor topology with flexible printed circuit boards using Expedition Enterprise
tools is an urgent direction in the field of electronic engineering. This process involves designing an electronic circuit
and placing components on a flexible printed circuit board using integrated sofiware. The use of Expedition Enterprise
tools provides efficient modeling and analysis of the digital sensor, allowing engineers to create optimized designs with
high performance and reliability. The development of such sensors has potential applications in various fields,
including industry, medicine and the automotive industry, due to its flexibility and measurement accuracy. This
approach opens up new opportunities for creating innovative solutions in the field of sensor technologies, increasing
the competitiveness and functionality of end devices.

Key words: flexible printed circuit boards, digital sensors, contact pads, topology, computer-aided design system

Xpedition Enterprise — »3T0 cucTtema apromarusupoBaHHoro mnpoektupoBanus (CAIIP),
pazpaboranHoe Kommanuerr Mentor, yacte Siemens Digital Industries Software, mis mpoexTrpoBaHus
AJIEKTPOHHBIX YCTPOMCTB M TevaTHhIX 1iar. Mcnosnp3oBanue ruOkux nedatabix mwiar (I'TIT) mo3somsier
CO3/1aBaTh KOMIIAKTHBIC W YAOOHBIC UII WHTETPAllMM YCTPOWCTBA, a TAaKXKe YIYUIIMTh T'MOKOCTb H
NPUMEHUMOCTb JIaTYMKa B PA3IMYHBIX OOJIACTSX NMPUMEHEHHA. DTU MaTepualibl MO3BOJISIOT CO3/1aBATh
yCTpoOiicTBa ¢ HEOONBIIMMH paJlycaMd M3rH0a, YTO OCOOEHHO BAKHO IS MPUIOKEHUH, TPEOYIOIIMX
KOMIIAKTHBIX pPa3MEpOB M BBICOKOM T'MOKOCTH, TaKMX KaK HOCHMas SJIEKTPOHMKA W MEJULMHCKHE
ycTpoiictBa. Pa3zpaboTka TOMONOrMHM BKIIOYAaET B ceOsl CO3JaHME CXEMbl YCTPOMCTBA, pa3MelleHHE
KOMIIOHEHTOB, MapIIpyTH3AIHIO TPACCUPOBOK M aHAIIM3 paboThl ycTpoiicTsa [1, c. 50].

Pa3paboTka mpoekTa HaYMHAETCS ¢ CO3JaHMs LEeHTpalbHOW Oubimoreku B Library Manager.
KommnoneHT coctouT u3 ycnoBHOro rpaduueckoro oboznauenus (YI'O), cozmaBaemoro B Symbol
Editor u mocagounoro mecta B Cell Editor, koTopoe, B cBOIO odepesib, COCTOMT U3 KOHTaKTHBIX
momanok (KIT), cozmaBaemsix B Padstack Editor.

* MarucTpaHT 2-roa o6yueHHs 110 crenuanbHocTH «[IpOeKTHPOBAHIE H KOHCTPYHPOBAHHE PaIHOAICKTPOHHBIX armnaparyp» B EHY
um. JLH.I'ymunesa (Kaszaxcran, r. Acrana) u mo kypcy «KoMIuiekcHOe MpOCKTHPOBaHHWE MHKPOCHCTEM CpeacTBamu Mentor
Graphicsy (Muactutyr HMCT) 8 MUDT (Poccus, MockBa) e-mail: retgl7@mail.ru
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[Tocne co3manust Bcex KII MOXHO MepexoauTh K CO3MaHUIO MOCaTO4YHBIX MecT U YI'O nns
Kaxoro kommnoHeHTa. OCHOBHBIE CO3/laHHbIE TOcajouyHble Mecta U YI'O mpencraBieHbl Ha
pucyske 1.
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Pucynox 1 — OcHOBHBIE cO3aHHbIE MTOcanoYHble MecTa U YI'O

Tenepp 3a1ar0TCs MapameTphl CIOEB NeyaTHOM Iiatel B Layout. [ 3TOro mcnosb3yercs
yrunuta Stackup Editor. Jlns pa3pabarpiBaemoi TutaTel ObUTH BBIOPAHBI CIICTYIONIUE TOJIIMHBI
cioeB: nasuibHast macka — 0.01 mm, nmpoBoasmuii cinoit — 0.02 MM, ocHOBaHMe *kecTkoi yacti — 0.03
MM, ocHoBaHme TuOkoi dactu 0.05 mm. Hactpoiiku crmoeB B Stackup Editor mpeacraBinensr Ha
pucyske 2 [2, c. 126].
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Taxoxe ObuTH HOOaBiIeHbl 3D MoAenH K KakJa0My KOMITOHEHTY IE€YaTHOM TuIaThl. Tormosorus
IIpe/ICTaBIeHa Ha PUCYHKE 3.

[ ] ef0es0000e0enade
[

Pucynok 3 — Tonosorus miaTel

B 3akmtoueHun gaHHOM CTaThH MOKHO OTMETUTH, YTO LU(POBBIE NATUUKH C MPUMEHEHHUEM
I'TITT no3BOMAAIOT CO3AaBaTh YCTPOICTBA C MaJIBIMU palycaMy U3ruda, 4yTo AeiaeT UX UaealbHbIMU
JUIsT HOCHMOM DJJIEKTPOHMKM M MEAMIMHCKUX YycTpoicTB. [Ipouecc pa3paboTku TOIMOJIOTHU
BKJIIOYAaeT B ce0s CO374aHHE CXEMBbl YCTPOWCTBA, pa3MeIleHHE KOMIIOHEHTOB, MapLIpyTH3alUIO
TPACCUPOBOK U aHaIM3 paboThl ycTpoiicTBa. Kpome TOro, Kk KakjoMy KOMIIOHEHTY M€YaTHOM IJIaThl
6butn fo6aBiieHsl 3D mMozenu A Gosee HarisAHOTO MpeAcTaBiIeHus Tonosioruu. Takoil moaxon
MO3BOJISIET pa3paboTYUKaM CO3/1aBaTh ONTUMHU3UPOBAHHBIE U HAJIE)KHbIE YCTPONUCTBA C YUETOM BCEX
TpeOyeMBIX MapaMeTpOB U XapaKTEPUCTHK.

CnHCoOK HCIO0JIb30BAHHOM JINTEPATYPbI
1. Tamenkuit ®. I1. HasnayeHue, cBOMCTBa M XapaKTEPUCTHKH THOKMX M T'MOKO-)KCCTKHMX I€YaTHBIX Iiatr //
OKoHOMUKA U pou3BoAcTBO. JKypHan qenoHupoBanHbIX pykonuceit. 2002. Ne 1, saBaps. C. 50-51
2. MengeneB A., MbuioB I'. [leuatHsie miatel. TpeboBaHus Ul TOBEPXHOCTHOIO MOHTaxa // KOMIOHEHTHI U
texHosoruu. 2007. Ne 10. C. 126-127

YIIK 004.83
Onimxan EOK.

ARTIFICIAL INTELLIGENCE IN THE FIGHT AGAINST CRIME

Anoamna

Kacanowvr unmennexm mexnono2uaAnNapvinviy KApKulHObl OAMYbl HCIHE 0NAPObIH KOLAMObIK OMIpOe KONOAHBLIY b
KbIIMbICIMbIK MIHE3-KYAbIKKA MiKenell HeMece Hcanama acep emmi, Jcana KulIMblCmbulK a0icmepdi Oynueze axendi,
KbLIMbICIAPObl  JICACHIPY MeH KypOeniliein apmmulpobl, COHbIMEH KAmap KYKblK OY3VIUbLILIKMbIY alObIH ALy
canacviHoa Jicana Mindemmep Kouovl. Macenenepoi wieuty, s#cacanobl UHMENLIEKm MeXHOL02UAChl 0d KbLIMbLCHIbLH
anobiH anyobly Jcaya MYMKIHOIKMepi MeH KYpanioapvii aulaosl. Kacanovl unmeniekm mexHoI0SUACLIH KOAOAHAMbIH
Al+ KvlLiMbicmbly an0biH ANy MOOeNi KbLIMbICIbIK H#CA0aIapovl KaOwbli0ayovl, manyosi, 601xcayobl JiCoHe epme
anovik anyobl HCAKCAPMBIN KAHA KOUMAl, KblIMbICIMbIY ANObIH Ayed KememiH wblebiHOapobl a3aimyin, KblIMbICHIbIH
anovin anyovly mepenoici MeH ayKbiMblH Kenelime anadvl. Borawaxma dcacanovt uHmenneknm mexHoI02UsAChl monmulx
SUAMKEPAIK KbLAMBICIbIY ANObIH ANyOd HCIHE JiCeKe KbLIMbICINBIK MIiHe3-KYAbIKmbl 001x4cay0d Manbi30bipax pei
amyapyvl MYMKIH.

* o 3 o
MarucTpanT 1-roga oOyuenus, kadeapa HCKyCCTBEHHbIM uHTEIUleKT M Big Data, dakynbrer WHGOPMAIMOHHBIX TEXHOJOTHIA,
KasHY um. Anb-Dapabu, r. Anmatsl, Kazaxcran, email: ayerkebulan19@gmail.com
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Kinm ce30ep: owcacanovl unmennekm, KblIMbICMbIY —aQIObIH  aly, NHPAKMUKALLIK KOJAOAHY,  KOJLOAHY
NepPCneKmuBachi.

AnHomayusn

Bvicmpoe paseumue mexnono2uil UCKyCCMEeHHO20 UHMELIEKMA U UX NpUMeHeHue 6 0OUeCmEeHHOU HCUHU
NpAMO UMW KOCBEHHO MNOGIUSNIO HA NpecmynHoe nogedenue, NOPOOUNo HOGble NPEeCHynHble Memoobl, YEeaUdUnIo
COKpbImue U CILOJICHOCMb RPECMmynlenHull, a maxdce NOCMABULO HOBble 3a0ayu 6 00aacmu npedomepauieHus
npecmynnocmu. Pewas npobnemvi, mexnono2us UCKYCCMBEHHO20 UHMELIEKMA MAKdiCe OMKpbleAem HOGble
B03MOJACHOCIU U cpedcmea Onsl npedomepawenus npecmyniocmu. Moodenv npedomsepawjenusi npecmynsocmu Al+ ¢
UCNONb30BAHUEM MEXHON02UU UCKYCCTNBEHHO20 UHMENNEKIMA MOJCEm He MOAbKO VAYYWMUMb 60CHpusimue, No3HaHue,
NPOCHO3UPOBAHUE U PAaHHee NPeOynpedlcoeHue KPUMUHATbHLIX CUMyayul, HO MAakdice CHU3UMb 3ampamovl Hd
npedomspaujere nPecmynHoCmu U pacuupums 21yOuny U wupomy npedomspawjenus npecmynHocmu. B 6yoywem
MEXHON02UU UCKYCCMBEHHO20 UHMELIeKMa MO2ym uzpams Oonee GAJlCHYIO POlb 8 2PYNNOBOM UHMEIEKMYAIbHOM
npedomepauieHuU nPecmynIeHull U NPOSHO3UPOSAHUU UHOUBUOYATLHO20 NPECHYNHO20 NOBEOCHUS.

Kniouegvie cnosa: uckyccmeennviti uHmeniekn, npedynpejicoenue npecmyniocmu, npakmuieckoe npumMenenue;
NepCneKmuesbl NPUMEHEHUS.

Abstract

The rapid development of artificial intelligence technologies and their application in public life directly or
indirectly affected criminal behavior, gave birth to new criminal methods, increased the concealment and complexity of
crimes, and set new tasks in the field of crime prevention. Solving problems, artificial intelligence technology also
opens new opportunities and means for crime prevention. The AI+ crime prevention model using artificial intelligence
technology can not only improve the perception, cognition, forecasting and early prevention of criminal situations, but
also reduce the costs of crime prevention and expand the depth and breadth of crime prevention. In the future, artificial
intelligence technology may play a more important role in group intellectual crime prevention and prediction of
individual criminal behavior.

Keywords: artificial intelligence,; crime prevention, practical application; perspective of application.

Artificial intelligence (Al) refers to the science of creating computer systems capable of
performing tasks that would normally require human intelligence. These tasks may include pattern
recognition, language processing, decision making, planning, learning, and more. Al strives to
create programs and mechanisms that can adapt to new situations, learn from experience, and in
some cases, exhibit self-learning. In recent years, with the development of deep learning, artificial
intelligence technology has gained new life. Leading domestic technology companies are widely
using artificial intelligence technologies in many fields, such as transportation, finance, healthcare,
education, Internet of Things, social networks, communications and security. With the active
development of Database and Intelligence, artificial intelligence technology will inevitably have
more and more opportunities for development and application.

Science and technology are a double-edged sword. Social value indicators depend on the
user's position and attitude. Likewise, although artificial intelligence technology has changed
human production and life, it has also given rise to new forms of crime, improved the intelligence
of criminal activities, led to the constant updating of criminal methods, made criminal behavior
more secretive, and significantly reduced the cost of crime. Massive information data provides large
data support for deep learning algorithms. Increasing computing power effectively increased the
efficiency of the model. The open-source environment has significantly lowered the technical
threshold in the field of artificial intelligence, accelerated the modernization of the intelligent
industry, and promoted applied artificial intelligence. With the use of smart technology in various
industries and areas of society, some illegal and criminal activities have taken advantage of this
opportunity. Criminal activities such as attacking citizens' personal information, attacking business
secrets, internet fraud, money laundering, etc., which rely on network platforms, use Al to update
new techniques. Example: In September 2017, the Shaoxing Public Security Bureau in China
uncovered a case of deep learning being used to identify verification codes to tamper with data and
steal citizens' personal information, which raised alarm bells for people. In traditional network
attacks, it is difficult to balance the scale of the attack and its efficiency, but network attacks based
on reinforcement learning can balance these two aspects to a large extent, making time-consuming
network attacks difficult. Currently, there have been crimes that use deep adversarial generation
networks for spoofing, as well as crimes in the form of cyber-attacks. Based on the Internet of
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Things platform, artificial intelligence technology is used to automatically control or hack machine
equipment (e.g., drones, unmanned vehicles, etc.) or other physical systems (e.g., autonomous
weapon systems), as well as by controlling this equipment. Such destructive crimes seriously
threaten physical safety, such as the crime of using office cleaning robots to carry out bombings in
Berlin, Germany. Artificial intelligence technology increases anonymity, concealment, and a sense
of distance in human behavior, thereby reducing the risk and cost of punishment for illegal crimes
and increasing the expected profit from criminal activity. Driven by criminal interests, criminals
pay more attention to the underground black industry, and it is easier for them to obtain relevant
artificial intelligence software applications and the latest scientific and technological advances to
commit crimes. Activities such as the use of drones to transport drugs and explosives, as well as
collisions with key objects, are difficult to detect and prevent. How to deal with new crimes caused
by artificial intelligence technology and how to use artificial intelligence technology to effectively
prevent crime have become one of the important topics in the modern development and application
of artificial intelligence technology. [1]

Crime prevention refers to various social, managerial, organizational and construction
measures taken to eliminate the causes of crime and prevent the occurrence of crime. The traditional
model of crime prevention, whether it is human protection, physical protection, or technical
protection, is dominated by the prediction of human experience and appropriate preventive
measures. A large volume of practice has proven that its ideas, strategies and methods of prevention
are clearly lacking in scientific sense and foresight, and the cost is high, and the effect is not very
significant.

Compared with previous crime prevention, which focused on the application of experience,
big data crime forecasting, which has emerged in recent years, uses research methods such as
statistics, psychology, and computer science to shift developmental analysis and change crime trend
models from qualitative research to quantitative research. From macro forecast to micro forecast.
With the application of artificial intelligence technologies in the field of crime prevention, the Al+
crime prevention model has begun to emerge. The Al+ crime prevention model is mainly based on
collecting various cross-media heterogeneous complex data (video, image, voice, text, etc.) using
machine learning, image recognition, biometrics, and other technologies to understand complex
spatial behavior in different scenarios. interphysical and cyberspatial analysis of social forms, large-
scale social observation and cognition, and other perspectives, interactive perception, recognition
and understanding of ongoing changes in things related to the emergence and development of
crime. [2]

Contents of the AI+ crime prevention model:

The Al+ crime prevention model consists of two parts: Al+ crime forecasting and Al+ crime
prevention. Crime prediction using artificial intelligence mainly relies on knowledge graph, data
mining and other technologies. Through the collection, comparison and analysis of information
data, it builds internal relationships between various individual elements, and also cross-collides
and summarizes them according to certain rules and mechanisms. AI+Crime Prevention is based on
advanced artificial intelligence technology combined with massive data, using new analysis paths to
partially assist or replace humans in analysis and judgment and is equipped with artificial
intelligence. A series of peripheral equipment and platforms form a crime prevention system with
artificial intelligence technology as the main support, and ensure accurate, effective monitoring and
stable control. The corresponding application of artificial intelligence technology in crime
prevention will have the ability of both personalization tension and thoroughness, which will
structurally enhance the intensity of crime prevention in advance.

In the era of big data, vast amounts of personal information, including electronic traces such
as entertainment, catering, travel, tourism, shopping and commerce, give everyone a unique
“network fingerprint” on the Internet. Combined with big data collection and analysis by artificial
intelligence, artificial intelligence technology has achieved good results in preventing cyber-crimes,
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financial crimes, etc. It is suitable for anti-fraud, non-compliance checking, group fraud and other
areas of social and public security. create a real-time crime prevention system that is more relevant,
more personalized and reaches a wider range of people. For example, Intel uses a highly transparent
artificial intelligence solution with associative memory to detect financial crimes; IBM's Watson is
used to prevent and combat cybercrime due to its superior computer cognitive capabilities.

The Al+ crime prevention model is different from traditional activities based on human
resources and technology, such as policing, monitoring, tracking, research, judgment and
protection. It uses artificial intelligence technology to implement applications with powerful
integration of data, analysis, reasoning and decision making.

Characteristics of the AI+ Crime Prevention Model.

The Al+ crime prevention model mainly has the following three characteristics:

Firstly, it covers a large area. In traditional crime prevention models such as CCTV, entry and
exit control, emergency alarms, security screening, etc., information collection remains at a static
level, data collection has limitations, and the source of information is somewhat uniform. After the
emergence of the Al+ crime prevention model, it can not only achieve "partial effects and overall
communication", but also integrate and coordinate the use of all aspects of information data, which
greatly enriches the meaning of intelligence information, and can also extract the necessary
information from the terminal. Data and artificial intelligence technologies are used for rapid
response and coordinated operations to eliminate potential criminal problems.

Secondly, the accuracy is high. The development of artificial intelligence technology has
provided the AI+ crime prevention model with strong intelligent analysis and integration
capabilities. This happens thanks to the self-learning, self-service, diagnostic and optimal decision-
making functions of artificial neural networks.

Third, it has strong extensionality. The Al+ crime prevention model, through the collection
and analysis of massive amounts of data, generates derived data and associated data that will create
new breakthroughs in the traditional “well-defined one-line battle” proactive prevention framework.
In a traditional crime prevention system, the role that crime forecasting can play has great
limitations. Especially when complex situations arise, all parties need to invest enormous energy to
guide and facilitate the advancement of evidence. Based on the perception of the fusion of multiple
sources, artificial intelligence technology combines many seemingly unrelated facts without
evidence to provide greater ability to predict crime and optimize the adjustment of crime prevention
strategies. At the same time, the crime prevention effectiveness of Al+ not only covers the role of
the equipment, platform and technology of this system, but also can connect to external information
channels, summarize and integrate various data into entity objects and based on attribute
relationships, spatio-temporal relationships and characteristics. Through the analysis and study of
"visual judgment + multidimensional intelligence", the ability to prevent and control crime in reality
has been greatly improved. [3]

In the field of cybercrime prevention, the Al+ model is an effective tool. As cybercrime
becomes more sophisticated and online threats continue to evolve, using artificial intelligence to
analyze network activity and identify anomalies allows you to quickly respond to threats and
prevent them from occurring. Security issues and security screening can also be successfully
addressed using the Al+ crime prevention model. Through data analysis and the use of machine
learning algorithms, it is possible to automate screening and security processes in various areas,
from airports and train stations to corporate offices and banks. Finally, the Al+ crime prevention
model helps improve public safety. Analysis of data on crime and social events allows us to identify
potential threats and develop strategies and measures to prevent them. This could involve
monitoring public events, analyzing public opinion on social media, or even predicting the
likelihood of specific types of crime occurring in certain places and times. Thus, the Al+ crime
prevention model is a powerful tool that can significantly improve the effectiveness of security and
crime reduction efforts in various areas of activity.
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BACKAPBIJIATBIH ’K¥YMbBIC OPTAHBIMEH MAHUITYJISATOP/IbIH
K¥PBUUIBIM/IBIK TAJIJAYbI

Anoamna

Byn maxanaoa manunynamopovly KYpuliblMObIK MaAndayvl HCypeisinodi, Muicalbl, Mpunooxa HezizoenceH
napanienv0i mizoexmi KYpolIbIMHbIY €l JCAINbUIAHEAH CXeMACbl MAaKOaL0bl, OHbIY [WIHEH MaKemmep apKblibl OACIM
KONUWINIZIHIY cXeManapuvl anblHObl. Kauma KOHGUSYpayusianamoli MAHURYISYUSLIbIK POOOMMAp AanbiHObL.

Kinm ce30ep: manunyaismop, mpunod, ycmay Kypuligbicel, OyblHOAp, MeXaHU3M

Annomauus

B oOannoti cmamve nposeden cmpykmypHoulil aHAIU3 MAHURYIAMOPA, 0N Npumepa eviopana Haubonee
00006WenHas cxema napaliebHO-NOCIe008AMENbHOU CIMPYKMYPbl Ha 6a3e mpunooa, U3 Komopou nymem KOMHOHOB0K
NOMYHAIOMCSL CXeMbl ROOABASIOUe20 DOTLUUHCIBA PEKOHDUSYPUPYEMBIX MAHUNYTIAYUOHHBIX POOOMOE.

Kniouegvie cnosa: manunynsmop, mpunoo, 3axeamuoe YCmpoucmeo, 36eHbsl, MeXaHuM

Abstract

In this article, a structural analysis of the manipulator is carried out, for example, the most generalized scheme
of a parallel-sequential structure based on a tripod is selected, from which the schemes of the vast majority of
reconfigurable manipulation robots are obtained by means of layouts.

Key words: manipulator, tripod, gripper, links, mechanisms

FrutbiMu-TeXHUKAIBIK TIPOTPECTiH Ka3ipri Jamy Ke3eHi CaHJbIK JKarbIHAH J[a, MAaHUITYJISATOP-
Jap TEXHOJIOTHSIIBIK ONepalsiapIbl OPbIHIANTHIH ayMaKTapAblH KEHEIOIMEH Jie MaHUITYISIHSITBIK
KyHenepi KOJNIaHyIbIH ecyiMeH cumatTaiansl. Kasipri yakbITTa MaHUMYJISIUSUIBIK SKYyHenepi
KOJIJaHybIH HEri3ri OarbITTapbl: ®HEPKACII, OHAEY, aybUl IIApyallbUIbIFbl, FAPBII JKOHE OCKEpH
OHEPKICII, MEAUIIMHA.

KypbiabiMbl OOMBIHIIA MaHUMYJSIUS MEXaHU3MJIEPl TI30€KTi koHE MapayieNb KYPbUIbIM-
JapAbIH MaHUTYJISITOpIapeiHa OemiHeai. bysr cxemanapapiH opKalChICHIHBIH 63 apTHIKIIBUIBIKTaphI
MeH KeMuIutikrepi 6ap. COHFBI yaKbITTa €Ki K00aJIbIK CyJI0aHbIH apTHIKIIBUIBIKTAPBIH OipIKTIPETIH
napajuIeNb/Ii-CePHsUTBIK KYPBUIBIMIIBI (THOPUATI) MaHUTTYISTOpIIAp KeH Tapans [4,5,6,7,8,9].

Po6OTTBIH MaHBI3ABI KypaMaac 0eJiri MaHHMYJISTOP — KYMBIC DJIEMEHTIMEH KaOJbIKTaIFaH
KEHICTIKTE OOBEKTUIEepl JKBUDKBITY Ke3iHAe aJaM KOJBIHBIH (YHKIHMsIIApbIHA YKCAC MOTOPIIBIK
GbyHKIMSITapI6l OpBIHIAYFA apHaIFaH Kypeutrsl [10, 11].

3amaHayu aHbIKTaMa: «MaHMITYJISITOP: MEXaHNU3Mi 9[IeTTe OipHeIe epKIHIIK JTopekeci apKbLIbI
oOBekTiIep i (0emiKTep/ I HeMece Kypaliapbl) YCTay jKoHE/HEMece KbUDKBITY MaKcaThIHa O1p-0ipiHe
KATBICTBI alfHAIMAaJIbl HEMEeCe TPAHCIALMSIIBIK KO3FaaThlH CETMEHTTEP Ti30€TiHEH TYpaThlH MAIlIMHAY.
[12]. ManummyisTopapl onepaTop, OaraapiiaMaiaHaThiH JICKTPOHIBIK KOHTPOJIJIEp HEMece Ke3 KeJTeH
JIOTUKAJIBIK JKYHe (MbICAIIBI, KOIIpy KYPBUIFBICHL, peaKLusIay JOTUKackl) 6ackapa anaspl.

* . .
an-®apabu arerparsl Kaz¥YV, Mexanuka-maTeMarnka (axyIbTeTi, MeXaHuKa KaeIpachlHbIH 1-IIi Kypc MaruCTPaHTHI, AJMAaThl
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MaHUTTYISITOPIBIH  KOHCTPYKIUSCHl KOOIHECE TEXHOJIOTHSUIBIK ONepalisuiapIsl OpbIHIAY
Ke3iHJe poOOTTHIH MYMKIHIIKTEpiH aHbIKTaiAbl [13], coHIBIKTaH poOOTTapAbl xobamay Ke3iHzae
KHHEMATUKAJIBIK CXeMaapablH (CXeMalapblH) HETI3rl TYpJIepiH TaHAay €H MaHbI3IAbl MIHJET
OobIin TabbuTae [14,15,16].

['uOpuaTi KYpHUIBIMHBIH MaHUITYJISIUSIIBIK POOOTTHIK >KyHenepl KaKblHIa XallbIK Iapya-
IIBUTBIFBIHBIH OPTYPIIL callaiapblHAa KOJIJAHBLIBIN Kelledl, OYJI OChbl calagarbl FBUIBIMU 3€pTTEY-
JIEpMl ©3€KTI eTeJll, COHJIBIKTaH OCHIHJAM MaHHUIYJATOPJIAPIBIH OPTYPJl KMHEMATHUKAJIBIK CXeMa-
Japbl KapacTRIPBLTY 1A,

NMAIII PAH conrsl sxymbicTapbiabiy Oipiaae @unumnmosa ['.C. [7] mapamitenbai Ti30eKTi
KYPBUIBIMHBIH MaHUMYJISIUSUTBIK MEXaHU3MIIEPIHIH JKIKTEIyl MEH KYPBUIBIMJIBIK JUArpaMMacChiH
YCBhIHA/IBI, OHBIH Kypamjac 0eiiri mraTuB TypiHaeri W=3 KO3FaJFbIIITHIFBIHBIH YII opexkeci 0ap
XKapThllail MeXaHU3M OOJIBINT TaObUTAbl, MYHIAH MEXaHU3MIEP/iH Keibipi cyperTe KOpCeTUIreH.
1.1 Cyperre IIBB, BIIB, IIBB ynken opintepi KnuHeMaTHKaJIBIK Ti30eKTiH Oip OeiriH kepcere,
OHBIH MEXaHU3MJepi Oip TPaHCISIIHSIIBIK KO3FAIBICTHI XKOHE €Ki alHaIBIMIBI KaMTaMachl3 eTell,
SFHU. MYHJail KO3FaJIBIC OCHI 1MIiHApa MEXaHU3MIEPAiH IIBIFBIC OYBIHBI Oip OCh OOWBIMEH KOHE
OipiHIIIre TEPIeHIUKYIAp €Ki OChTIH aifHajachlHIa KO3FaJFaH[a alHalIMallbl KO3FaJlbICTapbl
opeiHIaib [7]. Ti30eKTeNTeH KHHEMATUKAIIBIK JKYIITap Killli opinTepMeH KOpPCETUITeH.
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1.1-cyper — Kypampmac OGemiri Tpumnon Typiameri W=3 0o0iaThiH >XapThlaili MEXaHHW3M OOJBII TaOBLIATHIH
napasuieNibi KaTapiibl KYPhUIBIMHBIH MAHUIYJIAISIBIK MEXaHU3MIEPiHIH KYPBUIBIMIBIK CXeMaJIaphbl.

Bonrorpag MmemiekeTTik arpapiblK yHUBepcuTeTinae raneivaap B.M.I'epacyn, B..ITeiHgaK,
A.®.PoraueB, N.A.HecMusiHOB »XacaraH MaHUIYJISIIMS MeXaHU3MEpi. jkoHe Oacka aBToOpJap
napajuieNbi KYpbUIBIMHBIH JAOCTYPII KYK THEY MaHUITYJISATOPIAPBIMEH CaJBICTBIPFAH/IA, albIPBIK-
ma epekumeniri Oap, aram aWTKaHOa, >KYMBIC OpPTaHBIHBIH HEMeCe OHBIH HEeTi31HIH KO3Fal-
FBIIITHIFBIHBIH KOCBIMINIA JIOPEXkKeci, OYJI YTKBIPIIBIK T9PEkKEIEPiHiH CAaHbIH K€M JIeTeHAC YIFauTyFra
MYMKiHAIK Oepeni. Oip. CoHbIMEH KaTap, OCBIHIAl cXemMajap MaHMITYJATOPJIAPIBIH AallbIK
KHMHEMATHKAJIBIK TI30€KTEepiH/Ae Mapayuielh KYPBUIBIMIBIK MEXaHU3MAEPAl KOJJAAaHYIbIH MBICAIIBI
00BN TaObUIATHIHBIH aTall ©TKEH JKOH.

ManuIy A TopIIapIblH OHIMAUIITIH aHBIKTAUTBIH HETI3T TajantapAsiH Oipi - MaHHUITYJIATOp-
JIBIH KYMBIC OpPTaHBIHBIH OepiireH OarJapbIMEH KbI3MET KOPCETETIH OOBEKTIHIH KaKeTTi HYKTe-
JepiHe KaKpIHAAYBIH KaMTaMach3 eTy. OChl MaKcaTKa eTy YIIiH ITaTUBTI MaHUIYISTOPIBIH [1]
Oap MPOTOTHII YII epKIHIIK Adpekeci Oap ycTay KYpPBUIFBICBIMEH TONBIKThIpbUIFaH (1.2-cyper).
¥YCTarelll  KYPBUIFBIHBIH MeXaHu3Mi Oip-OipiMeH OeciHmm KIacThl aiHaIMaibl KHHEMAaTHKAJBIK
KYIITApPMEH YKOHE KYMBIC OPTaHbIMEH JIOHEKT1 Typ/ie KOChUIFaH YIII OybIHHAH TYpabl.
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Cyper 1.2 — Ko3ranbICTBIH YII A9pexeci 0ap yCTarbIll KYPbUIFbIHBIH TOJIBIK €JILIEM/11 MOAEII

1.3-cyperTe ymr nopekeni KO3FAIFBIITHIFBI Oap OacKapbUIaThIH YCTay KYpPBUIFBICHIMECH
XKaOJIPIKTAIFaH INTAaTUBTI MaHUMYJSATOP KepceTinreH. MyHAall MaHMIYJISITOPIbIH MaHEBPJIiri
Oipeyre TeH XKoHE MAaHUMYJISAIUSHBIH HAKTHl MOHCPI JU3AH/IBI 36PTTETCHHEH KEHiH aHBIKTATalbI.
mTaTUB MaHUMyJATOpbl (1.3-cyper), KochbIMIIa YCTay KYpPBUIFBICBIHBIH O€KITY HYKTECIHIH
aliMaKTBIK KO3FAIBICTAPBIMEH TapajuIebal KYPBUIBIMABIK MEXaHU3MIEP IIH apTHIKIIBUIBIFEI 0ap, a
KEPTUTIKTI KO3FalIbICTap KbI3MET KOPCETUIETIH ayMaKThIH KOJEMiHAE KaKeTTI MaHUMYJISIUSHBI
KaMTamMachI3 etei. KockIMina ycTay KYpbUIFBICBIHBIH CHI3BIKTBIK OJIIIEM/IEP] CATBICTRIPMAIBI TYPIC
KIIIKeHTall OONFaHIBIKTaH, OYKIT ©HJAeYy XKYWeCiHIH KATTBUIBIFBI aWTapibIKTail YJIKEH OOJBII
Kanazipbl.

1.3-cyper — yim epkiHfik nopexeci 6ap aHTponoMopdThl YCTay KYpBUIFBICHI Oap
[ITATHBTI MAHUITYJISITOP

Tpunoarer MmanunynaTop MexanusMmi (1.4-cyper) nmapayienbai-Ti30eKTi KYPbUIBIMHBIH KEHIC-
TIKTIK MEXaHU3Mi OOJIBIN TaOBLIAIBI )KOHE JKET1 JOPEkKENi KO3FAIFIIITHIKKA He.

1.4-cypet — Epkinjiik Aopexeci KeTire TeH ITaTUBTI MAHUITYJISITOPIbIH KYPBUIBIMIBIK CYJIOACHI.
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Kerex mumnnpnepinig 1-2, 5-6, 8-9, 11-12 kipic OysIHIApBIH V KJIACThl KHHEMATHKAIIBIK
KYIITAp PETiHAE KapacThIpcak, T.0. olapIblH OPKAKUCHICHIHAA Oip KO3FAIFBIIITHIFEI 0ap — UIHHID
KOPITyCBhIHA KaTBICTBI ©3EKIICHIH 1Irepijaemeni Ko3ranbichl [3], IV Kiracc KWHEMaTHKaJBIK KYITaphl
6oiibinma 4, 7, 10 Oysianap, 11l kmacc knHEeMaTUKAIBIK JKynTapsl OoiibHIIa 14 3BeHo, 3, 13,15-17
OybIHIAp. V KIIaCBIHBIH KHHEMATHKAJIBIK JKYIITaphl OobIHIIA, OHa n =17, p5=16, p4=3 xoHe p3 =1
OosFaH/1a, MAHUITYJISITOPBIH PKIHIIK A3PEKENEPiHiH CaHbl

W=6n-5p5-4p4 -3p3 =617-516-43-31=7,(1.1)

OyJ1 MEXaHU3MHIH KaJIBIITBUIBIFBIH KOPCETE/].

Kypeutbimapik  cxemaman (l-cypeT) kemnecieit MaHMITYJISIAS ~MEXAaHW3MIHIH — HET13r1
MaHeBpairi O30 GpopmynaceiHa coiikec keneni [2]:

mo6 =X fkn-3 = 4-3=1, (1.2)

MYHJAFBl fKI - KHHEMAaTUKAJIBIK JKYITapIblH €PKIHAIK J9PEKENIEPiHIH Kbl CaHbl, HEri3Ti
Ka3bIKTBIKTA KO3FAJIBICTHI KAMTAMAChI3 €TY.
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THE ADVANTAGE OF THE M-HEALTH APPLICATION FOR REMOTE
FOR REMOTE PATIENT MONITORING

Anoamna

Byn 3epmmeyoiy maxcamvl nayuenmmepee KauwiblKman Kymim dcacay yulin MoOunv0i KOCIMULAHBIY
apmulKWbIIbIKmapsli - aneikmay 6010vl. Cowndati-ax, mhealth KocelmutacviHbly nauoacvina Kahoau 3sepmmeynep
arcypeizinoi. Tymacmai anzanoa, Moouneoi meduyunanvlx Kocvlmuwa mHealth keizsmemmepi men dicannvt OeHCaynbIKKaA
JCaKcol acep emmi.

Kinm ce30ep:mobunvoi,nayuenm, yiken oepexmep,a0ic, 0eHCAyIblK Cakmay

Annomauyus

Lenvro 5moeo ucciedo8anus 6bLIO GbIACHUMb NPEUMYUECMBA MOOUTLHO20 NPUNONHCEHUs 01 YOANLEeHHO20 YX00d
3a nayuenmamu. A makdce Kakue uUccie008aHus Ovliu 6 Nob3y npunodcenus mhealth. B yenom, modunvhsie
MEOUYUHCKUE NPUTOINCEHUS. OKA3AU XOpOouiee GIUHUE HA MeOUYUHCKUE YTy U 30PAB00XPAHEHUEe 8 YeENOM.

Knroueswvie cnosa: mHealth,nayuenm,bonvuiue oannvie,memoo,30pasooxpanenue

Abstract

The purpose of this study was to find out the benefits of a mobile application for remote patient care. And also
what studies were in favor of the mhealth application. Overall, mobile health applications have had a good impact on
health services and health care..

Key words: mHealth,patient,big data,method, healthcare

It has become one of the most important engines for the healthcare industry’s growth
nowadays. Healthcare professionals need to be able to access patient data at all times and from any
location. One of the tools that can help with patient information access is a mobile phone. The habit
of such technologies in healthiness has spawned a new area known as mobile health (mHealth).[1]
Mobile health technologies (mHealth) such as smartphones, mobile applications (apps), and
wearable activity tracking devices that permit real-time collection of "big data" have become
ubiquitous.[2]

Healthcare’s most important goal is to offer the best possible levels of health and well-being
for individuals by focusing on their needs and wants; attempts have been devoted to continue
improving access to appropriate services, diagnosis, and early analysis, as well as directing on
employees and reduce hospitalizations and readmissions to lower whole health costs and increase
care competence.|[3]

on-bapabu ateiHmarel KazYV, dusonorus ¢akynereri, JKacanasl uHTeIeKT x)oHe Big Data kadeapackiHbiH lmii Kype
MarucTpanTsl, Anmarhl K., Kazakcran, e-mail: bektegenova.a@mail.ru
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This may be seen as an extension of telemedicine/telehealth, because the phone can be used to
send and receive health-related data. It is now possible for individuals and healthcare providers to
transmit text messages and pictures containing important health data to medical institutions and
experts in remote areas, who can subsequently reply with professional advice through the same
methods. Due to the ease and portability of mobile phones, medical advice may be sent while the
patient is still at their home or at the site of an accident, saving time and money on
transportation.[4]

Some of the main objectives of mHealth include improving healthcare quality, reducing
clinical errors, these purposes may also improve patient lifestyle. In his study, Mueller found that a
high percentage of patients with serious conditions used mobile monitoring, claiming many benefits
such as faster input from physicians on their health status. In addition, they anticipated that this
heart failure monitoring device would be low-cost and effective. The present research will look at
the impact of mobile health apps on primary are practitioners’ patient care.[5,6]

Most of the survey participants would use mobile phones to access free mental health
monitoring and self-management programs. When it comes to mobile health, SMS is an
indispensable service. Compared with patients receiving traditional treatment, those who received
SMS had higher rates of compliance with the antiretroviral therapy (ART) regimen. Chen &
Allman-Farinelli (2019) estimates that sending appointment reminders via text message or email
improves by as much as 7%. SMS increases clinic attendance, which helps both the clinic and
patients. According to Zolfaghari et al. patients who get SMS treatment and follow-up phone calls
show greater improvement in glycated hemoglobin (HbAtc).[6,7]

Patients using SMS were more likely than those with traditional therapy to report
antiretroviral medication adherence compliance, according to Lester et al. (2018). According to the
findings of this study, workers had a favorable attitude about using mobile phones while providing
their services. [6]

Nicholas A. Giordano et al. investigated the indicator obtained using two technological
interventions: electronic monitoring (EM) and a smartphone application (MHealth). Adherence
rates were recorded in both the EM and the app for 44 participants with acute coronary syndrome
within 90 days immediately after discharge from the emergency department. In EM, adherence was
measured using pill bottles equipped with EM. When using the app, adherence was measured by
participants uploading daily photos to the app before taking daily aspirin. Consent was assessed
using the Bland-Altman analysis.

The average level of commitment was higher in the app (92%) than in the EM (78%).The
average difference in adherence rates between these methods was 14%.[8] Remote monitoring
through communication devices looks to be a viable option for improving patient-provider
communication. Using the effectiveness of software solutions for healthcare, education, notification
and consultation services, the study showed that mobile healthcare applications had a beneficial
impact.[6]

The most important goal of mHealth is to enhance the quality of healthcare and entree to it.
Mobile phone use in health could result in lower healthcare costs and a shift in population behavior
toward prevention, which might enhance healthcare outcomes in the long term. Smoking cessation,
weight reduction, alcohol intake control, and sexually transmitted diseases are all examples of
preventative behaviors that may be handled in some form by mobile phones. [1,9]
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NEURAL NETWORKS FOR AUTOMATION OF INFORMATION SYSTEMS
PENETRATION TESTING

Annomayus

Axnapammulx cyilenep OyziHOe apmypai Kbl3Mem CalalapblHOaevl Hezizei Kypamoac oOenikmep 60.1bin
mabwinaowl dicane onapoviy Kayincizoiei 0epexmepoiy KYNUusibliblebl MeH MYMACMbleblH KOp2ayod MAaHbul30bl peil
amxapaovl. Byn mypeeida enyoi mecmineydi a8momMammanowblpy aKnApammulx ocylenepoiy  Kayincizoicin
Kammamacelz emy CmpamezusiCblHbly AACLIPAMAC dNeMEeHMIHe auHANA0bl. BY JCYMbiC aKnapammuol Jcytienepee eny
mecmineyin agmomammanobipy YUuiiH HelUpoHObIK dceninepoi naidanranyowvl Kapacmulpaosi. Hetiponovlx swceninepoiy
Hezi32i NpuHyunmepi JHcaHe 01APObIH OCALOBLIKMAPObl AHBLIKIMAY JHCIHe Kayincizoikmi manoay minOemmepinoe
KOJLOAHbLIYbl Mandanaovl. blkmuman ocandvikmapowl aHblKMAy dcoHe aKnapammolx ycytienepee wabyvlioapea muimoi
Kapcol mypy yulin HeUpoHObIK diceninepdi naioanany molcandapuvl keamipineen. XKymuvic agmomammanovipuliean eHyoi
mecminey Jcyuenepiniy muimoiniei Men 0an0i2iH JHcaKcapmyoazbl HeUPOHOBIK Jicenilepoin dlleyemin Kopceme Ombipbin,
aknapammulx Kayincizoik caiacbiHa Maybl30bl yiec Kocaobi.

Tyuin cesdep: HeupoHO®IK Jiceninep, ewyoi mecminey, Axknapammvlk icyienep, Kayincizoik, ocaioblKmap,
wabdyelioap, asmomMammanoblpy, AHbIKMay, mauoay, muiMOLix.

Annomayus

Hngopmayuonnvie cucmemvl  ceco0Hst  SAGISUOMCSL  KIOUEBbIMU ~ KOMNOHEHMAMU 6  PA3IUYHBIX — cepax
OdesimenbHOCmU, U UX 6E30NACHOCIb uepaenm Kpumuyeckylo poib 6 3aujume KOHOUOSHYUATbHOCMU U YeIOCIMHOCIU
OaHnbIX. B omom Kommekcme asmomamusayusi mMeCmupogaHus Ha NPOHUKHOBEHUE CMAHOBUNICS HeOmMbeMIeMbIM
oneMeHmoM — cmpameauu  obecneyeHuss  Oe3onacHocmu  uHgopmayuonnvix cucmem. B oanmoi  pabome
paccmampusaemcst UCHONb306AHUe HEUPOHHBIX cemell Ol A8MOMAMU3AYUY MeCmuposanusi Ha NPOHUKHOBEHUE 6
ungopmayuonnvle cucmemvl. AHAIUBUPYIOMCS OCHOBHbIE NPUHYUNBL PAOOMbL HEUPOHHBIX cemell U UX npumeHeHue 8
3a0ayax oOHapysicenus yazeumocmel u ananuza 6ezonacnocmu. Ilpusoosmes npumepvl UCNONBL30BAHUS HEUPOHHBIX
cemell Ol GblAGNEHUS NOMEHYUANILHLIX — YA36UMOCmed U IPDEeKmusHozo npomueooelicmeus amakam Ha
uHgopmayuonuvie cucmemvl. Paboma npedcmasnsiem 6adcHulil 6K1A0 8 001ACmb UHDOPMAYUOHHOU Oe30NACHOCMU,
O0eMOHCIMPUPYSi NOMEHYUAN HEUPOHHBIX cemell 8 NOBbIUEHUU IPHEKMUBHOCMU U MOYHOCIU ABMOMAMUIUPOBAHHBIX
cucmem mecmupo8anusl Ha NPOHUKHOBEHUE.

Kniouegvle crosa: HeliponHvle cemu, mMecmupogaHue HA NPOHUKHOGEHUE, UHGOPMAYUOHHBIE CUCTEMDbL,
6e30nacHocmy, YA36UMOCIU, AMAKUY, ASMOMAMU3AYUsL, 0OHAPYIICeHUe, AHATU3, IPHeKmusHOCmb.

Abstract

Information systems today are key components in various fields of activity, and their security plays a critical role
in protecting the confidentiality and integrity of data. In this context, the automation of penetration testing becomes an

* Maructpant 1 xypca Kazaxckoro HarmonansHoro Vemsepcutera umenu Anb-@DapaGu, . Anmarel, Kasaxcran, email:
belonossov_alexandr@live.kaznu.kz
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integral element of the information systems security strategy. This paper discusses the use of neural networks to
automate penetration testing in information systems. The basic principles of neural networks and their application in
the tasks of vulnerability detection and security analysis are analyzed. Examples of the use of neural networks to
identify potential vulnerabilities and effectively counter attacks on information systems are given. The work represents
an important contribution to the field of information security, demonstrating the potential of neural networks in
improving the efficiency and accuracy of automated penetration testing systems.

Keywords: neural networks, penetration testing, information systems, security, vulnerabilities, attacks,
automation, detection, analysis, efficiency.

In today's digital landscape, where the threat of cyber-attacks looms large, the need for robust
security measures is paramount. Information systems penetration testing, commonly known as pen-
testing, is a crucial aspect of ensuring the resilience of digital infrastructures against potential
vulnerabilities. Traditionally, pen-testing has been a labor-intensive and time-consuming process,
requiring skilled professionals to manually identify, exploit, and mitigate security weaknesses.
However, with the advancements in artificial intelligence (Al) and machine learning (ML),
particularly neural networks, automation has emerged as a game-changer in the field of penetration
testing. This article explores the role of neural networks in automating information systems
penetration testing, its benefits, challenges, and prospects.

Neural networks, a subset of Al inspired by the human brain's structure, have revolutionized
various domains, including cybersecurity. In the context of penetration testing, neural networks
offer the capability to mimic human-like decision-making processes, thereby enhancing the
efficiency and effectiveness of security assessments. These networks can be trained on vast datasets
comprising known vulnerabilities, attack patterns, and system configurations, enabling them to
recognize and exploit vulnerabilities autonomously. [1]

One of the primary applications of neural networks in penetration testing is vulnerability
assessment. By analyzing system configurations and network traffic patterns, neural networks can
identify potential vulnerabilities such as misconfigurations, outdated software, or weak
authentication mechanisms. Moreover, neural networks can simulate cyber-attacks, such as brute-
force attacks, SQL injection, or cross-site scripting, to evaluate the system's resilience under real-
world threat scenarios. [2] This automated approach significantly accelerates the identification of
security loopholes and allows organizations to proactively strengthen their defenses.

Furthermore, neural networks facilitate the automation of post-exploitation activities during
penetration testing. Once a vulnerability is exploited, these networks can intelligently navigate
through the compromised system, escalate privileges, and exfiltrate sensitive data, replicating the
actions of a skilled attacker. By automating these complex maneuvers, organizations can gain
valuable insights into their system's security posture and promptly implement remediation
measures.

The adoption of neural networks for automating information systems penetration testing
offers several compelling benefits:

1. Enhanced Efficiency: Neural networks can analyze vast amounts of data and perform
intricate tasks at speeds far surpassing human capabilities. This accelerated pace enables
organizations to conduct comprehensive security assessments within shorter timeframes,
minimizing the window of exposure to potential threats.

2. Accuracy and Consistency: Unlike humans, neural networks are not susceptible to
fatigue, biases, or human errors. They consistently apply predefined algorithms and criteria,
ensuring a thorough and unbiased evaluation of security vulnerabilities across diverse
environments.

3. Scalability: Automation through neural networks enables scalability, allowing
organizations to conduct penetration tests across large and complex IT infrastructures without
significantly increasing resource requirements. This scalability is particularly advantageous for
organizations with dynamic and evolving digital ecosystems. [3]
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Despite the numerous benefits, the integration of neural networks into information systems
penetration testing poses certain challenges and considerations:

Data Quality and Diversity: The effectiveness of neural networks heavily relies on the quality
and diversity of training data. Insufficient or biased datasets can lead to inaccurate assessments and
overlooked vulnerabilities. Therefore, ensuring the availability of high-quality and diverse training
data is essential for the success of neural network-based automation.

Adaptability to Evolving Threats: Cyber threats are constantly evolving, necessitating
continuous updates and adaptations in penetration testing methodologies. Neural networks must be
trained on up-to-date datasets reflecting the latest attack vectors, trends, and vulnerabilities to
remain effective against emerging threats.

Interpretability and Explainability: The inherent complexity of neural networks often makes it
challenging to interpret and explain their decision-making processes. Organizations must prioritize
transparency and interpretability to understand the rationale behind automated penetration testing
results and facilitate informed decision-making. [4]

Neural networks represent a paradigm shift in the automation of information systems
penetration testing, offering unparalleled efficiency, accuracy, and scalability. By harnessing the
power of Al and ML, organizations can bolster their cyber defenses, mitigate security risks, and
stay one step ahead of adversaries in an increasingly hostile digital landscape. However, addressing
challenges related to data quality, adaptability, and interpretability is crucial to realizing the full
potential of neural network-based automation. With ongoing research and innovation, the future
holds tremendous opportunities for leveraging neural networks as indispensable tools in the arsenal
against cyber threats.

While neural networks hold great promise for automating penetration testing, it’s important to
remember that they are not a silver bullet. They should be used as part of a comprehensive security
strategy that includes manual testing and other security practices. Nevertheless, as neural networks
continue to evolve, they are set to play an increasingly important role in the future of information
systems security.
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DEVELOPMENT OF A MOBILE APPLICATION FOR MONITORING AND
DETECTING A “HEART ATTACK” USING THE INTERNET OF THINGS

AHnoamna

Byn maxanaoa Hnmepnem 3ammapbinbly KOMe2iMeH «UHGAPKMmuvLy OAKbLIAY JHCIHE AHLIKMAY YULiH MOOUTbOL
KOCLLMULANBL 23Ipiey MaKbLIAHAObL IKYMbICMbIY MAKCAMbI-UHDAPKMMbLY A10bIH-AIY2A APHANAH KOCLIMULAHbL KYPY,
OHbIH KOMe2iMeH uH@apkmmarn omipee Kayinmi auwvikmayea 6onadvl. JKanwa pesomoyusinvlk Mobunboi KocviMua
eaoxcemmep yulin ocacanaovl dicone Android JKome i0S onepayusnvik oicyiienepi HeeiziHOe JHCYMbIC icmetiol.
bazoapnamaner natioanany ywin mex exi ceHcopowl Kocy Kepek. EHOI ocvl KocbiMuiaHbl OpHAMKAH KOALIHOA
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cmapm@oHvl 6ap Kes-KeleeH KONOAHywibl UHDAPKmMmuly 0ap HCO2bIH AHLIKMAN, OUASHO3 KOs anadel. Mnmepnem
sammapul (loT) mexnonoeusiiapvl dcypex aypyvl 6ap Haykacmapaa KymiM JHcacay Macenecin uleuyoe dHcoapbl,
OUmMKeHi onap Kymim pedlcuMin Ker Kojiemoe o32epme dndobl JCIHe HAYKACMbIH UUKATBIK HCa20atibla 6ailaHbICbl
MeOUYUHATLIK, KOMeKmI Dencendipe anaobi.

Kinm ceszoep: loT mexnonoeusicol, depekmepoi manoay, un@apkm, moounboi KOCbIMULA, al20PUMM.

Annomauus

B oannoii cmamve peuv noiidem o pazpabomke MOOUTLHOZO NPUNOdICEHUs Ol MOHUMOPUHSA U BbISAGICHUS
«cepoeunozo npucmyna» ¢ uchoivzosanuem Mumepnema eewell. Llenv cozoanue npunosicenus 0ist npedynpercoenus
€epoeunozo0 NPUCMynd, ¢ HOMOWBIO KOMOPO2O MOICHO NPOOUASHOCIMUPOBAMb U 0ddiCe BbIAGUMb Y2PO3Y JCUSHU OM
cepoeunozo npucmyna. Hoeoe odce pesomoyuonnoe mobOunvbHoe npunodceHue 0ydem co30aHO O 2A0HCemos U
pabomaem Ha ocuose onepayuonuvix cucmem Android u iOS. Ymobvl 60cnonb308amvcsa nPoOPaAMMO, HeobXo0UMo
nookmouums 8ce2o 0sa damuyuxa. Tenepv abcontomuo 000U NOAL308AMENL CO CMAPMPOHOM 8 PYKAX, HA KOMOPOM
VCMAHOGIEHO OAHHOE NPULOJICEHUe, CMOJCem Onpedeunms U OUAZHOCMUPOBANMb HAIUYUE CEPOEYHO20 NPUCTYAA.
Texnonoeuu Humepnema eeweti (IoT) npesocxooam 6 peutenuu npobremvl yxooa 3a RAYUEHMAMU C 3A0071e8AHUAMU
cepoya, NOCKOIbKY OHU MO2YI USMEHUMb PEJCUM YX00d HA NOBCEMECTHbLIL U AKMUBUUPOBATMb MEOUYUHCKYIO NOMOULb
8 3a8UCUMOCIU OM PUBULECKO20 COCMOSIHUSL NAYUEHMA.

Kniouegvie cnosa: mexnonozuu loT, ananus danuvix, cepoeuHblii NPUCMYN, MOOUTbHOE NPUTONCEHUE, ANCOPUMM.

Abstract

This article will discuss the development of a mobile application for monitoring and detecting a “heart attack”™
using the Internet of Things. The goal of the work is to create heart attack measurement applications that can help
diagnose and even detect cases of heart attack. A new revolutionary mobile application will be created for gadgets,
running on the Android and iOS operating systems. To use the program you only need to connect two sensors. Any user
who has a smartphone on which this application is detected will be able to accurately detect and diagnose the presence
of a heart attack. Internet of Things (IoT) technologies are addressing the challenges of treating patients with
cardiovascular disease as they can modify treatment regimens across the board and activate additional care based on
the patient's physical condition.

Keywords: IoT technologies, data analysis, heart attack, mobile application, algorithm.

Currently, there are more than 318 thousand different applications aimed at improving health
in the world, and more than 200 new applications appear every day. While most of these are in
fitness and patient care applications, some medical conditions continue to grow and account for
40% of the market. Today, several quality apps have been created for every stage of treatment, from
prevention to treatment (and there are apps with dynamic ratings, frequent updates, and many
promising effects). More than 570 studies of mobile applications have been published, providing a
large amount of evidence of their quality and effectiveness. [1]

Today, it is quite difficult for many apps to achieve significant consumer reach through
mobile healthcare apps. Less than 4% of our healthcare developers receive more than 1 million
downloads of their apps per year. The apps offered are primarily focused on running, fitness,
diabetes management, women's health, and weight management.

There is also a small group of companies (15%) whose applications are downloaded from 50
to 250 thousand per year. The most popular applications of the law in this category are aimed at
controlling chronic diseases and increasing medication adherence. [2]

Mobile health apps can provide low-cost, 24/7 access to high-quality, evidence-based health
information to users worldwide and improve adherence to treatment protocols through behavior
change.

The use of digital devices in healthcare has enormous potential, as it can improve the quality
and efficiency of services provided and continuously monitor the health status of patients. This is
especially important when visiting elderly people or patients with chronic diseases, since in the
event of an attack, doctors are informed as quickly as possible about what happened and can
temporarily provide emergency assistance. Heart attacks are when blood flow to part of the heart is
blocked, usually by a blood clot. The longer the turn is blocked, the more the heart muscle is
damaged. Prompt intervention is critical to improve outcomes and ensure minimal risk of
complications or death. However, recognizing the symptoms of a heart attack and seeking medical
help quickly can be a mainstay, especially when people fail to recognize the warning signs or are
unable to seek help immediately.
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Sudden cardiac death in children and adolescents is a dangerous reality that causes concern
and anxiety. SCD is death that occurs within a few minutes to 24 hours from the onset of the first
symptoms and cardiac arrest due to sudden asystole or ventricular fibrillation in children. [3] Alas,
the situation is now changing. Although the overall incidence of cardiovascular disease has been
declining year on year worldwide, heart attacks and strokes have been steadily increasing in the UN
group. Unfortunately, this means that it accounts for 31% of all deaths in the world. Statistics are
shown in (Figure 1).
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Figurel — Age allocation of heart disease worldwide based on prevalence, 2020

The statistics of morbidity and mortality from cardiovascular diseases in the world are
growing every year. In 2019, WHO reported 9 million deaths. Thus, 16% of all deaths in the world
are stroke, coronary heart disease, angina pectoris, and myocardial infarction. More than 2 million
people suffering from cardiovascular diseases are registered in Kazakhstan. Every year, 40 thousand
Kazakhstanis have a stroke. Of these, 5 thousand die within 10 days after a stroke. [4]

The measurement process used by a smartphone has a complex scientific name -
photoplethysmography. This method is based on recording the optical density of the tissue being
studied, i.e. on continuous recording of changes in volume, reflecting the dynamics of blood filling
of the vessels. Simply put, every time the heart pushes another portion of blood through the body,
the capillary vessels under the skin dilate. When the smartphone's flash illuminates the skin, the
camera records the microcolor changes that occur with each heartbeat.

The subject of the study is the process of developing a mobile application using a specialized
scanner to determine the risk of a heart attack. The application allows you to measure and record
your heartbeat. Thanks to the Internet of Things (IoT), we have a great future of machine-to-
machine connectivity. So we can say that this allows us to integrate all communications into a
common infrastructure and allows us not only to manage everything that surrounds us but also to
transmit information about the state of these objects. The principle of the application is to obtain the
heart rate using the camera. Finding this technology is not difficult. They say this has been
implemented in the iPhone for a long time. The basic principle is that when you open the software,
the mobile phone's flash will automatically turn on. Due to the fact that the blood is pressed against
the subcutaneous vessels, the brightness (depth of red color) of the finger illuminated by the light
source will change slightly. This process can be detected by a photosensitive element. Thus,
capillary pulsation can be reflected by a periodic change in image brightness.
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NCITOJIB30BAHUE PACITO3HABAHMUS JIMI B CUCTEMAX KOHTPOJISA 1
YIPABJIEHUSA JOCTYIIOM

Anoamna

Maxanada xon ocemxizydi backapy icylierepinoe bemmi MaHy MexHOL0SUACHIH KOIOAHY KApacmblpblidobl.
Tamnyowiy exi mypi maikbliaHAObl-eKi enuemoi Hcane yul oauemoi, 01apobly apmulKUbLIBIKMAPLL MeH uleKmeyiepi.
Tynzanapoviy yui enuemoi MoOoenvbOepiniy 0epeKKopaapbIHbly dHcemicneyuiniei dHcaHe HabObIKMblY HCOAPbl KYHbl
npobaemanapsl kepceminzeH. JKyieniy muimoinicin apmmolpy YwiH KOCbiIMuia CatkecmeHOipy 20icmepiH KOI0aHy
ycevinvinaosl. Oymaiinel wewim-apmypii catikecmendipy adicmepin 6ipikmipemin apHativl MePMUHANObL NAOAIAHY.

Kinm ceszoep: Baxvinay, catikecmendipy, Kayincizoik, mexHoio2us, dcyie, Kol HCemKizy, mamny.

Annomauus

B cmamve paccmampueaemcs npumenenue mexrHono2uy pacno3HABAHUsL IUY 6 CUCHEMAX KOHMPOJs 00CMYna.
Obcyacoaromess 06 mMuna pacnosnHagauus - O0GYMEpHOe U MmpexmepHoe, UX NpeuMywecmsa U O02paHuyeHus.
Vkaswisaemca na npobnemvr medocmamxa 0a3 OaHHbIX MPEXMEPHLIX MoOenel Jauy U GblCOKOU CMOUMOCMU
obopyoosanus. Ilpednazaemcs ucnonv3o6anue OONOIHUMENbHBIX Memo008 UOeHmuuKayuu Onsi NoebluleHUs
appexmusnocmu cucmemvl. ONMUMATBHBIM DEUEHUEM SGISLeMCS UCNONb306AHUE CHeYUATUIUPOBAHHO20 MEPMUHANA,
00beOUHAIWEe20 Pa3IUYHble Memoobl UOeHMUPDUKAYUL.

Knouesvie crnosa: Konmponw, uoenmughuxayusi, 6€30nacHOCHb, MeXHOI02Us, cucmemd, 00CmyN, PACHO3HABAHUE.

Abstract

The article discusses the use of facial recognition technology in access control systems. Two types of recognition
are discussed - two-dimensional and three-dimensional, their advantages and limitations. The problems of the lack of
databases of three-dimensional models of persons and the high cost of equipment are pointed out. It is proposed to use
additional identification methods to increase the efficiency of the system. The optimal solution is to use a specialized
terminal that combines various identification methods.

Keywords: Control, identification, security, technology, system, access, recognition.

CKY]Jl - KoMmIieKkC TEXHOJOTMYECKUX CpPEACTB [Uisi 0e30MacHOCTH  OpTaHU3allMid,
BKJIIOYAIOIIMA OrPAaHUYEHUE JOCTyNa, MOHUTOPHHI COTPYJAHUKOB M B3aMMOJCHCTBHE C
BUJICOHAONIOIGHNEM M CUTHalIu3aluedl. DTOT KOMIUIEKC TakKe BeJeT y4eT pabodero BpPEMEHH,
WHTETPUPYETCS ¢ OyXTaJITepPCKUMHU CHCTEMaMH, CBS3BIBACTCS C TIOXKAPHOH W  OXpaHHOM
CUTHanm3anueil, u BeAeT >XypHan mnocerutened. Peanmmzamus CKVY]] Moxer ObITh pa3HOi B
3aBUCUMOCTH OT TpeboBaHmii 6e3omacHocTH [1].

Kak wm3BectHo CKVY]] knaccudunupyercs Ha 3 OCHOBHBIX THIA: aBTOHOMHBIC, CETEBBIE,
ouometpuueckue [2].

Ha ceromusamuuii nens wunterpamuss CKY]Jl ¢ BuaeoHaOmIOIEHUEM MPEAOCTABIISIET
JIOTIOJTHATEIBHBIE BO3MOXKHOCTH. Hampumep, Tpu OTKpHITHH JBEepH 0Oe3 KIroYa CUCTeMa
pPETUCTPHUPYET COOBITHE B JKypHAJE, COXpAHSET 3aMKch B BUaeo]aiiie U fenaeT COOTBETCTBYIOIIYIO
nomMeTky. I[lpuHIun pa®oThl OCHOBAaH HA CUHMTHIBAHUHM HICHTHUPHUKATOpPA Yepe3 yCTPOHUCTBO-
CUMTBHIBATENb, YIPABICHUU DPANUYHBIMU TpEerpaamMu u (PUKCAUU COOBITHH B KypHale — OT
YCIEIIHOTO JIOCTYNAa JI0 TMOMNBITOK TPOHUKHOBEHUS C HCMOJb30BAHUEM HEAKTUBHBIX WA

* o o
MarucTpanT 1-ro roma oOyueHus, kadeapa pagdOTEXHUKH, DJIEKTPOHUKH W TEIEKOMMYHHKAIMH, (U3MKO — TEXHUYECKUIA
¢dakynbret, EHY um. JLH. I'ymunéra, r.Acrana, Kaszaxcras, e-mail: tbulkairov@mail.ru
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OmMOOYHBIX KiIOoU-KapT. Kak oTMeuaercs B crarthe [3] pacnpoCTpaHEHHE CHCTEM KOHTPOJIS H
yIPaBIEHUS JOCTYIIOM IPOUCXOAUT IOBOJIBHO AKTUBHO. DTHU CUCTEMBI UCIIOJIB3YIOTCSA HE TOJBKO B
oucax, HO M B XKMUJIBIX KOMIUIEKCAX, MO TOH NMPHYMHE, YTO OHM SIBJISIOTCS JONOJHHUTEIbHBIM U
JOCTAaTOYHO HAJECKHBIM PYOEKOM 3allUTHl OT MPOHHUKHOBEHHUS HAa TEPPUTOPUIO HEXKeNTaTeIbHBIX
o, A B COBOKYNIHOCTM C JPYIMMHM CHUCTEMAaMHM IO3BOJIACT Ppealu30BaTh JOCTATOYHO
(YHKIIMOHATBHYIO CUCTEMY 3alIUThI U 00ecTiedeHns: Oe30MacHOCTH.

CKVY]I cocTouT U3 IByX KIIIOYEBBIX KOMIIOHEHTOB: CUCTEMBI PACIIO3HABAHUS JIULl U CUCTEMBI
KOHTpOJIS JBepeil. YcTpoiicTBa C HIEHTH(UKALWEH MO JHIy pa3fensioTcss Ha KaTerOpHu:
YCTPOMCTBa yueTa pabo4ero BpeMeHHU. DTU yCTPOUCTBA (PUKCUPYIOT MPUXOJ U YXOJ COTPYIHUKOB,
HO HE YNPaBJSIIOT JJIEKTPOHHBIMU 3aMKaMu U TypHukeramu. Tepmunansl mia CKVY/],
YCOBEPIICHCTBOBAHHBIM  BapHaHT, MO3BOJLAIOIIMNA  YIPABIATH  Pa3IUYHBIMU  IIPOITYCKHBIMH
MexanuzMamu. O6paboTka BUACONOTOKA MOXKET BBIMOJIHATHCS HA CAMOM YCTPOWCTBE, YTO JeNaeT
KaKJbIi TEPMHUHAJ HE3aBUCUMBIM OT JPYTHX.

CucreMbl BUICOHAONIONCHUS, 00pabOTKa IaHHBIX OCYIIECTBIseTCS Ha cepepe. OmHaKo
JlaHHasl cHCTeMa MMEET HEeJOCTATKM, TaKHe KaK 3aBHUCUMOCTh OT pabOTOCHOCOOHOCTH cepBepa U
OTrPaHUYEHHOE KOJIMYECTBO MOAKII0YAEMbIX KaMEp OTHOBPEMEHHO [4].

TexHosnoruu pacrno3HaBaHUs JIMI] PA3AESAIOTCA HA JIBa OCHOBHBIX TUHa: ABymepHoe (2D) u
tpexmepHoe (3D). JIBymepHoe pacmo3HaBaHHE JIMIl HCIHOJb3YeT CTaHJapTHbIE JABYMEpHBIE
¢dororpaduu nrozei, KOTOPBIE MOTYT OBITH TMOJYYEHBI C TTOMOIIBI0 OOBIYHBIX Kamep. DTOT METOJ
LIIMPOKO PacHpOCTPAaHEH M MPUMEHSIETCS BO MHOTMX CHUCTEMAaX KOHTPOJIA YNPAaBICHHs JOCTYIIOM
[5]. Onnako, cinemyeT OTMETUTh, YTO Yy ABYMEPHOTO paclo3HaBaHUS €CTb CBOM OrpaHHYEHUS,
0COOEHHO B YCJIOBUSIX U3MEHUYHMBOTO OCBELICHUS U YIII0B 0030pa. TpexmMepHOoe pacro3HaBaHUE JIULL
WCTIOJB3YET CHeIHaIbHbIE TPEXMEPHBIE 00pasbl, MOIyYEHHBIE C MOMOIIBIO CIICIUATU3NPOBAHHBIX
YCTPOMCTB, TAKUX KaK TPEXMEPHBIE KaMEphbl WIM CHUCTEMBI Ja3€PHOrO CKaHMPOBAHUS JHULA. JTOT
noaxos oOecreynBaeT 0ojiee TOYHYIO M HAJEKHYIO MJIEHTU(QUKALMIO, TaK KaK YUYHUTHIBAeT
o0beMHbIe 0coOeHHOCTH Juia. OH OCOOCHHO IMOJIE3EH B YCIOBUSAX, Il IByMEpHbIE N300paKeHUs
MOTYT OKa3aTbcsi MeHee 3((EeKTUBHBIMHU, HANPUMEpP, NMPH U3MEHEHWH OCBEIIEHUS WM BapUalliH
yrinoB o63opa. CpaBHUTENbHBIM aHaiW3 B Tabaume 1 JEMOHCTPUPYET, YTO TPEXMEpPHOE
pacrno3HaBaHHUE JIUI UMEET 0oJiee HU3KUN MOpOTr OIIMOOK MO CPaBHEHUIO C JBYMEPHBIM METOJIOM,
YTO MOJYEPKUBACT NPEUMYLIECTBA TPEXMEPHOW TEXHOJOTMHM B TOYHOCTH M 3PPEKTHUBHOCTU
UICHTH(DUKAIIY.

Tabnuna 1 - KoaddumuuenTs! ommook [6]

TexHonorus uaeHTUPUKAIN Koaddunment noxHoro | Koapduuuent mnoxHOro orkasa
npomycka (FAR) (FRR)

JIByMepHOE pacrio3HaBaHUE 0,1% 2,5%

TpexmepHoe pacro3HaBaHue 0,0005% 0,1%

HecmoTtps Ha npenmymiecTBa TpeXMEPHON UASHTH(PHUKALINY JINL, CYIIECTBYIOT 3HAUYUTEIIbHbIC
HEJIOCTaTKW JaHHOTO Tmoaxoda. Bo-mepBeix, obopynoBanue misi 3D pacmo3HaBaHus OOBEKTOB
CTOHUT 3aMETHO JJOPOXKeE, YTO MOXKET CTaTh CYIIECTBEHHBIM (DaKTOpOM IpH BBIOOpE TeXHOJIOrHU. Bo-
BTOPBIX, 0a3bl JaHHBIX TPEXMEPHBIX MOJENEH JUI] OTPAHUYEHBI U YaCTO COJEPHKAT HEJOCTATOYHO
JAHHBIX, YTO 3aTPYyIHAET pa3pabOTKy CUCTEMBbI, HCIIONb3YIOIIEH TPEXMEPHYIO HIACHTUDHUKAIHIO. B-
TPETHUX, CO3/IaHHE TPEXMEPHBIX ATAIOHHBIX OOpPa30B JJIA KaXJAOro pabOTHHKA TpeOyeT OoJblie
BPEMEHHU M YCHIIUI, 4YeM B Cllydae IByMepHBIX (hoTorpaduii.

Takxke CTOUT y4MTHIBaTh, YTO OrpPaHHYEHUE HUACHTU(PUKAIMH TOJIBKO MO JIUIY MOKET
MPUBECTH K HEKOTOPbIM orpaHuueHusM. Ecim 0a3a pasperieHHBIX JIMI[ BKIIOYAaeT OOJbIIoe
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KOJMYECTBO COTPYJIHUKOB, CHUCTeMa OyJeT BBIHYXJE€HAa CpPaBHUBATh KaXXIOTO MOJIXOJSIIETO
YenoBeKka CO Bced 0a30i JaHHBIX, YTO MOXET NMPHUBECTH K PE3KOMY YBEIHMUEHHIO BEPOSTHOCTH
JIOKHOTO omo3HaBaHUs. [[is pemeHust 3Toil nmpoOiembl mpeiaraeTcss BHEAPEHUE BepupUKaIuy,
r7ie COTPYIHMK HIEHTH(UIUpYyeTcs CHavaja 1Mo APYyromy Hpu3Haky, Takomy kak QR-kxon, RFID-
KapTa Wiau oTnedarok nanbua. [locie 3Toro cucrema AOMOJHUTENBHO CPAaBHUBAET €r0 JIMIO C
STAJIOHHBIM, XpaHAIIMMCS B 0a3ze JaHHBIX. BaXHO OTMETUTh, YTO NMpPH BEepUPHUKAIMKA CPAaBHEHHE
Bceraa npoucxoaut B pexkume 1:1, a ve 1:N.

Kak ormeuaercs B crathe [6] oNTHManabHBIM BApUAHTOM JUISI CUCTEMBI KOHTpOJIA H
yIpaBiIeHUs JOCTYTIOM MOKET ObITh MCIOJIb30BaHUE CIELUATU3NPOBAHHOTO TEPMHUHANA, KOTOPBIH
o0ecrieynBaeT yIpaBJICHHUE JJIEKTPOHHBIMU 3aMKaMH M TypHUKETaMH. TepMHHAI MOXET
HCIOJIb30BaTh JBYMEPHYIO UACHTU(UKAIIMIO JIUL B COYETAHUU C APYTUM METOJIOM HACHTU(UKAIINU
JUIsL CHIDKEHHSI BEPOSITHOCTH OIIMOOYHBIX CpadaThIBaHUM.

B xome wuccrnenoBaHusi OBLIM PACcCMOTPEHBI KIIIOYEBbIE ACHEKThl WHTETpAalMd CUCTEMbI
koHTponst ynpasieHust aoctynom (CKVY]l) ¢ cucremoil BuaeoHaONIOIEHUS, HANPaBICHHBIC HA
MOBbITICHUE 3PHEKTUBHOCTH M KOMIUIEKCHOCTH CUCTEM 0€30TacHOCTH.

[Tpoananu3upoBaHa COBMECTHMOCTh TE€XHOJIOTHA, BBISBICHBI BO3MOXXHOCTH CHUHXPOHHU3AIIUU
COOBITUH, YTO IO3BOJISIET JIy4yllle CBS3bIBATh MH(OPMALMIO O JOCTYNE C BUACO3ANUCAMU. ITa
WHTETpaIys He TOJIBKO o0oramaeT JaHHble, HO ¥ YIIPOIIAEeT aHaIN3 U PEaKIUIO Ha COOBITHS.

B crarbe mnpoaHanu3upoBaHa M OTMEUYAETCS 3HAYUTENBbHBIM MOTEHLMANT aBTOMATHU3ALMU
peakuuu Ha COOBITHS, TIOBBIIIAsl ONEPATHBHOCTh CHUCTEMBI Oe3omacHoCTU. OQQeKTuBHOE
B3aMMOJICHCTBHE CHUCTEM TaKXe CIOCOOCTBYeT Ooiiee TIyOOKOMY aHAlM3y MOBEACHUS, YTO MOMKET
OBIThH TIOJIE3HBIM B MPEIOTBPAILIEHUN HHIIUECHTOB U UX MOCJIEAYIOIIEM paccieOBaHUU.

WHTerpanust cucteMbl KOHTPOJISL YHPABJIEHUS JOCTYIOM C BHUJCOHAONIOJECHHUEM CO3JAcT
KOMIUIEKCHYIO CHUCTEMY O€30MacHOCTH, KOTOpas TMPEBOCXOAUT OTACNbHbIE KOMIIOHEHTHI B
3(G(GEKTUBHOCTH W BO3MOXKHOCTSIX. 3allldTa JaHHBIX M Mephl O€30MacHOCTH, BHEAPEHHBIE B
MpoLecce MHTETPalUU, 00ECIICUNBAIOT HAJIE)KHOCTh M KOH(DUIEHIIUAIBHOCTD MOTYYEHHBIX JTaHHBIX.

B uenom, nmannoe wuccnemoBanue mnoaTBepkaaer, uro wuHTerpamus CKVY]l ¢ cucremoit
BUJICOHAOIOICHUS SBJSETCS] BAXKHBIM IIAaroM K CO3JaHUI0 Oosee coBepuieHHOW M A3()(eKTUBHOM
CHCTEMBI 0€301TaCHOCTH, CIIOCOOHOH 3(PPEeKTHBHO pearnpoBaTh Ha COBPEMEHHBIC YTPO3bI H BHI30BBI
0€30MacHOCTH.
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VK 246.325
laneIMOEKOB I[.I[.*

WCIOJIb30BAHUE HEMPOCETE B CEMAHTHYECKOM AHAJIN3E TEKCTA

Annomauus

Jlannas cmamoesi obcyscoaem cOBpeMeHHOE NPUMEHeHUe Helpocemell 8 CeMAHMUYecKOM AHAnu3e MeKcmd.
Paccmampusaromes knouesvie 3a0auu, neped KOMOPbIMU CHMOUM CEMAHMUYECKUll AHAIU3, MAaKue KaxK onpeoeienue
KIH0UeBbIX C08, GblOesieHue meM, U aHAIU3 MOHAIbHOCMU. A8mop nodpoOHO paccmampusaem pofb Helpocemel, 6
YACMHOCMU PEeKYPPEHIMHbIX U CEEPMOYHLIX HEUPOHHBIX cemell, 8 pelleHUU 3Mmux 3a0ai, a maxdce npedocmasiiem
npumMepsbl YCHewH020 UX NPUMEHeHUs. 8 PA3IUYHbIX 00NACHAX, MAKUX KAK MeOuyuHa u coyudaivHvle meoua. Cmamos
makoice obcyxcoaem mexHuieckue 0CoOEHHOCMU COBPEMEHHbIX apXUMeKmyp Helpocemell, Makux Kaxk mpancgopmepvl
u BERT, u ux @nusinue Ha Kauecmeo CeManmuieckoeo anaiusa. Pazdouparomcs 8vi306bl, ¢ KOMOPbIMU CIAIKUBAIOMCSL
uccreoogamenu, maxkue Kaxk Heooxo0UMocms OOIbLULO20 00beMa OAHHBIX U 8ONPOCHI UHMEPRPEMUPYeMOCMU peuleHUU.
B 3axmouenuu cmamvu noouepkugaemcsi nepcnekmusHoe passumue oOIaAcmu, SKII0UAS pacliuperue NpuUMeHeHus
Heupocemetl, yIyuuleHue apxumekmyp, U 6HUMAaHue K smuyeckum eonpocam. O0oOwennvlii 0030p no360jsem
yumamenio nOAYYUMb NOJHOE NPedCmasieHue 0 poau U NePCneKmueax UCNONb306aAHUsL HEUPOCeMel 8 COBPEMEHHOM
ceManmuuecKkom ananuze mekcma. B nocieonue 200vl Hellpocemu cmanu HenpemeHHOU YACmblo PA3TUYHbIX 00aacmel
Hayku u mexnonoeul. OOHUM U3 BAJICHBIX HANPAGACHUU, 20e OHU NPOsGIAIOM €600 3pdhexmusHocmy, s611emcs
cemanmuyueckuti ananuz mexkcma. C nomowvio Hetipocemeil yoaemcs 00CMuyb 8blCOKOU MOYHOCMU U P PexmugHocmu
8 BbIAGNICHUU CMBICIA U KOHMEKCMA MeKCMOo8ol UHpOpMayuiL.

Kniouesvie cnosa: Hetipocemu, Cemanmuueckuti ananus, Pexyppenmmuvie u ceepmounvie HellpouHble cemu,
Texuuueckue ocobenHocmu, Imuyeckue 60npocsvl

1. 3agaum ceMAHTHYECKOT0 AHAJINU3A TEKCTa

CeMaHTHYECKUI aHAIIA3 TEKCTA — 3TO MPOIIECC U3BJICUCHUS CMBICIIA U COJIEpKaHUS U3 CJIOB U
MpeaoKeHuil. ITo BKIIOYaeT B ce0sl MOHMMaHNEe 3HAYEHUS CJIOB, BBISIBICHHUE CBSI3EH MKy HUMH,
OMpeJIeJICHUe TOHAIBHOCTH M JaXe aHaldu3 KOHTEKCTa. 3aJayd CEMaHTHYECKOro aHaliu3a
BKJIIOYAIOT B ce0s1 OMpe/iesieHre KIIOYEBBIX CIIOB, BbIIECICHUE TEM, KJIaCCU(UKALIMIO TOHAIBHOCTH U
MHOTHE JIpyTHE.

2. Poab HelipoceTeii B CeMAHTHYECKOM aHAJIM3€e

Heiiponnbie cetn, U B OCOOCHHOCTHM PEKYPPEHTHBIE W CBEPTOYHbIC HEMPOHHBIE CETH,
MIPUBHECIIN 3HAYUTENIbHBIN BKJIAJ] B COBEPILICHCTBOBAHUE CEMAHTUUECKOr0 aHanu3a. PekyppeHTHbIE
Heriponnsie cetd (RNN) 001amaroT crmocOOHOCTBIO YUUTHIBATH KOHTEKCT M MOCIEI0BATEIIEHOCTD
CJIOB, 4TO OCOOCHHO BakHO B aHanmm3e Tekcta. CBeprounsie HelpoHHbIE ceTd (CNN) Mo3BOJIAIOT
BBISIBJISITh BaJKHBIE IPU3HAKU B TEKCTE, Jejas aHanu3 6osee 3 QeKTUBHBIM.

[Ipumenenne HeipoceTel B CEMAaHTHUYECKOM aHaJIM3€ IMO3BOJSIET 00Jiee TOYHO OMPENETsATh
KIIFOUEBbIE CIIOBA M BBIIETATh UX U3 KOHTEKCTA, YTO BAXKHO JAJISL OBICTPOrO MOHUMAHHS OCHOBHOM
TeMbI TeKcTa. Takxke, Omarogapss o0ydeHu o Ha OOJIBIUX 00BeMaxX JaHHBIX, HEHPOCETH CIIOCOOHBI
BBISIBJISATH CKPBIThIE 3aBUCUMOCTU U 3aKOHOMEPHOCTH, UTO YJIyYIlIaeT KaueCTBO aHAJIU3a.

3. IIpumeHeHne HeHpoceTell B pelleHMH KOHKPETHBIX 32124

OaHUM U3 IPUMEPOB YCHEIIHOTO MPUMEHEHHSI HeMpoceTel B CEMaHTUUECKOM aHAJIU3€ TEKCTa
SIBJIICTCS 3a/1a4a aHaM3a TOHATLHOCTU. HeHpOHHBIE CETH TIO3BOJISIOT OMPEISIATh HE TOJIBKO (PaKT
HaJU4Ms MOJO0KUTEIBbHON UM OTPULATENbHOU TOHAJIBHOCTH, HO U BBISIBIIATh HIOAHCHI U KOHTEKCT,
YTO CYIIECTBEHHO MOBBIIIAET TOYHOCTh aHATH3A.

JpyruM Ba>kKHBIM HampaBlICHUEM SIBJISICTCS BBIJECICHUE KIFOUEBBIX TEM B OONBIIMX 00BEMax
TekcTa. HeitpoceTn crnocoOHBI aBTOMATHUYECKH OIPEICISATh OCHOBHBIE TEMbl MU CEMaHTHYECKHE
CBSI3M MEXIY HUMH, YTO MOXKET OBITh IMOJIE3HO B 00paboTke OOJBIIMX MAacCHBOB MH(OpMAaINH,
TaKUX KaK HOBOCTHBIE IMIOTOKW MJIM COLIUATIbHBIE MEHa.

4. BbI30BbI U MEPCNIEKTHBbI

Hecmotpss Ha ycnemiHble pe3yibTaThl, €CTh BBI3OBBI, CTOSIIUE TMEpei HCIOJIb30BAHUEM

* o k)
MaructpanT 1-roga oOydeHus, kadeapa cucteM HHPOPMAIMOHHONW Oe30macHOCTH, (hakyIbTeT MH(GOPMAIMOHHBIX TEXHOJIOTHH,
KasHY um. anp-®apabdu, r. Anmatsl, Kazaxcran, e-mail: galymbekov.dastan@gmail.com
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HelpoceTell B ceMaHTHUeCKOM aHanu3e. OJUH U3 HUX - HEOOXOJUMOCTb OOJIBIIOT0 0ObeMa JaHHbIX
it d¢pdextuBHOrOo oOydeHus. Takke BaKHO YYHMTHIBATh WHTEPIPETUPYEMOCTh PpEIICHUH,
MIPUHUMAEMBIX HEHPOCETAMH, OCOOCHHO B CiIydasx, Korja TpeOyercss OOBSICHEHHE peIIeHUH,
Hanpumep, B chepe MEAMIUHCKONW AMArHOCTHKH.

B nepcnexkTtuBe, ¢ pa3BUTHEM TEXHOJOTHH, MOYKHO OKUAATh YIYYIIEHHs apXUTEKTYp
HEUpOCETEH, a TaKKe CO3JaHHE CIELUAIM3UPOBAHHBIX MOJENECH U1 KOHKPETHBIX 3a/1ad
CEMAHTUYECKOT0 aHalInu3a. JTO MOXKET MOBBICUTh 3((PEKTUBHOCTh M PACIIUPUTh BO3MOXKHOCTHU
pUMEHEHHs HelpoceTeil B TaHHOM 06macTy.

5. PeasibHbIe NpUMepHl NIPMMEHEHHUS HelipoceTell B CEeMAHTHYECKOM aHAJIn3e

Ha npaktuke, HEHpoceTH yCNENIHO MPUMEHSIOTCS B PAa3JIMYHBIX 00JACTAX CEMaHTHYECKOTO
aHanmu3a. [IpuMepoM MOXET CIyKUTh aBTOMAaTHYECKOE H3BJIEUEHHE HH(POPMALUU M3 TEKCTOB
MEIULIMHCKUX O0T4eTOB. C TOMOIIbIO PEKYPPEHTHBIX HEUPOHHBIX CETEH, CHUCTEMBI CIOCOOHBI
BBIIEJIATh Ba)XKHbIE JAaHHbIE, TaKHE€ KaK JUAarHo3bl, JICUeOHbIE HA3HAYEHUS M CBA3M MEXIY
CUMIITOMaMH. DTO TMO3BOJSET YCKOPUThH Ipolecc OO0pabOTKM MEIUIMHCKOM HHpOpMaLuu u
MOBBICUTH TOYHOCTb BBISIBJICHUS Ba)KHBIX METULIMHCKUX COOBITHH.

Eme oaHMM UHTEpeCHBIM MpPUMEpPOM sSIBIIETCS TNpHMEHEHHe HellpoceTell B aHanuze
conuabHBIX Meaua. CHCTEMBI MOTYT aBTOMAaTHUYECKH KIacCU(UIIMPOBATH MOCTHI U KOMMEHTapUU
[0 TOHAJIBHOCTH, OMPEAEIATh KIIOYEBBIE TEMbl OOCYXIEHHUS, a TaKXKE BBIABIATH TPEHABI U
W3MEHEHHS B MHEHHUSAX I[0JIb30BaTeeil. JTO HE TOJIBKO TMOJE3HO i OpeHJ0B M KOMIAHH,
CIIeIAIUX 3a 0OpaTHOW CBSI3bIO, HO TAKXKE MOXKET MCIIOJIb30BAThCS JJIS aHAJIM3a OOLIECTBEHHOTO
MHEHHUS U BBISBIICHUS BaXKHBIX COLMOKYJIBTYPHBIX TPEHIOB.

6. Texnnueckne 0cOOEHHOCTH apPXUTEKTYP HelipoceTeil 1151 CEMAHTHYECKOI0 aHAJIM3a

Pa3Butne apxurekryp HeWpoceTeill, TakUX Kak TpaHCc(OpMepbl, NIPUBHECIO HOBBIE
BO3MOXHOCTH B CEMaHTHYECKMH aHaiu3 TekcTa. TpaHchopMmephl MO3BOJSIOT 00pabaThiBaTh
MOCTIIOBATEIbHOCTH JAHHBIX IMapajuIe]bHO, YTO Yiydmaer A(PQPEKTUBHOCTh OOyYEHUS H
npeackazaHus. JTo 0CcOOEHHO BaXKHO Npu paboTe C JUIMHHBIME TEKCTaMM WIM B 3ajaydax
MAalIMHHOIO IEPEBO/A, I71€ HEOOXOIMMO YUUTHIBATh KOHTEKCT Ha Pa3IMYHBIX YPOBHSIX.

Kpome Toro, mosiBnenue meTooB obydenus 6e3 yuutens, Takux kak BERT (Bidirectional
Encoder Representations from Transformers), mo3Boimio co3maBaTh MPEICTABICHUS IS CIOB H
¢pa3, yuuTHIBAIOLIME UX KOHTEKCT B OoJiee IMIMPOKOM KOHTEKCTE. DTO CYLIECTBEHHO YJIydllaeT
KaueCTBO BBIJEJICHUS CMbICIIA U3 TEKCTA U CIOCOOCTBYET TOUHOMY aHAJIU3Y.

7. Byayiee HelipoceTell B CEMAHTHYECKOM aHAJIM3e

C pocTOM TOCTYIHOCTH BBIUYMCIMTEIBHBIX PECYPCOB M YIIyUILIEHUEM alfOPUTMOB OOy4EHHS,
MO’KHO OXHJIaTh pacHIMpeHus cepsl MpUMEHEHHs HelpoceTel B CeMaHTUYECKOM aHaJIN3€e TEKCTa.
DTO MOXXET BKIIOYATh B ce0s Ooyiee TECHOE B3aUMOJICHCTBUE C JAPYTUMH TEXHOJIOTHUSIMHU, TAKUMHU
Kak oOpaboTka ectecTBeHHOro s3bika (NLP), uccienoBaHre KOHTEKCTa M CEMAaHTHUECKUX CBS3eH
Ha 0oJiee TIIyOOKOM YpPOBHE.

OpHako, BMECTE€ C 3THUM, BaXHO YJAEIATh BHHUMAaHUE ITHUYECKUM BOINPOCAM, CBSA3aHHBIM C
HCIIOJIb30BaHNEM HeipoceTeil B aHanu3e TekcTa. [Ipo3payHOCTh anropuTMOB, 3alUTa JaHHBIX U

NPEJOTBpALLICHUE HCKAXKEHUH npu OOyueHHMM — KIIIOUYEBbIE AaCIMeKThl, KOTOpble Tpeldyercs
YUUTBIBaTh B KOHTEKCTE IMPOKOTO MCIIOIb30BaHMsI HEWpoceTel B TaHHOM 001acTH.
3akioueHnne

HelipoceTn nmpenocTaBisiOT MOIIHBIE MHCTPYMEHTHI JUIl CEMAaHTHYECKOrO0 aHaJIM3a TEKCTa,
pemas MUPOKUN CHEKTP 3aJad OT ONpPEACNICHUS TOHAJIBHOCTH 10 BBIIEICHMS KIIOUEBBIX TEM.
[IpuMeHeHne pa3TUYHBIX aPXUTEKTYP U METOJIOB OOYyYEHHS MO3BOJISET yIydmarh 3(pPeKTHBHOCTD
U TOYHOCTHh aHanu3a. C pa3BUTHEM TEXHOJOTWM, MOYKHO OXHAATh NAJIbHEUILIEro pacIIUpEeHMs
BO3MOXXHOCTEH HelpoceTell B JaHHOW OOJAacCTM M HUX HMHTETPALMU B TOBCEIHEBHBIE IPOLIECCHI
00paboTku nHPpopmanuu. OJHAKO, IPU 3TOM HEOOXOAUMO OCTEPETAThC ITUUECKUX U TEXHUUYECKUX

BBI30BOB, YTOOBI 00CCIICUYUTH HAJICKHOCTh U MPO3PAYHOCTH MPUMEHECHHSI STUX WHHOBAITHIA.
Cnucok HenoIb30BaHHOI JIUTEPATYPbI
1. "Deep Learning" - du I'yndemnoy, Aapon Kypsuns, Homrya beramxno. 2015. C. 590-616.
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OOXK 517.95
JlanabexoB H.

IBOMIOLIUAJIBIK TEHAEY YIIIH KEPI ECEIITIH HEI'I3I'T TEOPEMACBIH
JOJIEJIAEY AJITOPUTMI

Anoamna

Yagvimxa moayendi ougppysus rosgp@uyuenmin dcone O6oMMUEK MYbIHOBLILL HCHLLY MeHOeyiHOe2l 0acmankul
MepMUHHIY YaKblmKa mayenoi 6ouicin aHblKkmayovly Kepi eceOin sepmmetimiz. Biz mixeneu maceneni Kapacmulpamls
JICOHE HCANNBLIAHZAH UEUIMHIY JCAN2bI3 OONYbIHbIH AICOPUMMIH KeIMIpemis.

Kinm ce30ep: kepi ecen, ncesdonapabonanvlx meyoey, MeHWIKMI QYHKYUALAP, MEHWIKMI MIHOED, WeUliIMHIK
bap 60ayvl, WEWIMHIH HCAEbI30bIZbL.

Annomayus

Hccnedyem kosgppuyuenm oughghysuu, 3asucauuii om epemeru, u 00pamuulii 3a0ay onpeodesenus 3a8Ucumol om
8peMeHU 4acmu UCXOOHO020 MepMUHA 8 YpasHeHuu OpoOHOU npouzsooHol menad. Paccmompum npawylo 3a0ayy u
npusedem aneopumm eOUHUYHO20 HAXONCOeHUsL 000OUEHHO20 PeUUeHUSL.

Kniouegvie cnosa: obpammuas 3adaua, ncegdonapabonuyeckoe ypasHenue, coocmeenHtle ynxkyuu, coocmeeHHule
3HAYEHUsl, CYuecmeosanue peuleruss, 00UHOYECME0 PeuleHus.

Abstract

We study the time-dependent diffusion coefficient and the inverse problem of determining the time-dependent
part of the initial term in the fractional derivative heat equation. We consider a direct problem and give an algorithm
for the sole existence of a generalized solution.

Keywords: inverse problem, pseudoparabolic equation, eigenvalues, eigenvalues, existence of a solution,
loneliness of a solution.

bi3 keneci ncepaonapadoaiblK TEHACY YIIH Kepl 0acTanKbl €CeNTePIiH MIEHIUTY aJrOpUTMIH
KapacThIpambI3.

L oneparopsr
H _ xe3 kenren cenapabenbik [ MIb0epT KeHicTirl

L. {’1: }gel A; = Gorca, |€|—>°° JUCKPETTI CHEKTpi 0ap Ke3-KelIreH OH 6©3iH-031

OailTaHBICTHIPATBIH  OTIEPATOP. {ec }éej MeHIIKTI (yHkuuamap sxydeci H  KEHICTITiHIE
OpTOHOpMaJIaHFaH 0a3uc Kypaibl, MyHJaFbl [ - CAHAIBIM/IbI )KUBIH.

KamyToHBIH O6MIIeK TYyBIHABICH ; AWHBIMAIBICHI OOWBIHIIIA D} nen Genrineiimis, on
KeJecisiell Typ/ie aHbIKTaIa bl

1 o d”
——— |-ty ——vlt)dr, m-l<a<mmeN
Droft)= I‘(m—a)-([ dt
j—v(t), a=meN

tm

(D
MYH/IaFbI F() - raMMa QyHKIIHS.
Muttar-Jleddepnain xanmbuianrad GyHKIHAICHI
- z

Ea.ﬂ(z)_ ;F(ka +5)

Ecen 1. G(t), g JKOHE } €CKepe OTBIPBIN, KelleCi TCHICYl KaHaFaTTaHIbIPAThIH (r,u) HKYIT
GbyHKIMsIapABI

Dru(t)+o(t)Lult) = r(t)g @)

0<t<T YIIiH OacTanksl mapT

,zeC

* .
an-Papabu ateingarsl Kaz¥y, Mexanuka-mareMaTuka (akyabTeTi, MaTeMaThka KadeapachiHblH 1-Kypc MaruCcTpaHThl, AJIMAaThI K.,
Kasaxkcran, e-mail: nurgalidanabekov(@mail.ru
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u(O) =h 3)
JKOHC KOCBhIMIIIA HIapT
Flule)]=E(r), 1 €[0,T] @

TaObIHBI3. (4) F - CHI3BIKTBIK IIEHENTEH orepaTop

F:H" 5 R[],

Bi3 on auckperti cnektpi inf._; x. >0 Gap L oneparopsina apranran 1 ecenti kapacTbipa-
MBI3.

biznin 3eprreyimizne o,h,g KoHE E  keneci mapTTapasl KaHAFaTTaHIBIPAIbl e
TYKBIPBIM/TIaJIa Il

TyxbIpbIM. ¥ KaHAFATTaHIBIPATHIH TYPAKTHI OONCHIH.

(@) olt)ec*0,T]:={o € C[0,T):0(t)2m, >0,:[0,T]}

(b) € H™, F[g]i 0 . he H2+T; E(t)e XG[O,T] HKOHE E(t)# 0,te [O,T].

mynparsl H? = {u eH:'ueH } c000JIEBTIH KEHICTirl, X"([O,T ];H P ) KEHicTiri GapibIK
ysimiceis Qynxumstapmen g :[0,T]—= HP  kenicriri, W "([O,T | H* ) KeHicTiri Oapnbik  J2
WHTETpaNaHaThIH QyHKIUSIAPAbIH £ - [O,T ] — H” xeHicriri.

Enpi Heri3ri TeopeMaHbl YCHIHANBIK.

Teopema. TyxpIpsiM OpbIHAaTaRk! Aenik. Ouna 1 xepi ecedi AypbIC KOHBLIA B
Kepi GacTamkpl €cenTiH HETi3T1 TEOPEMAaChIH JANIEIICy alTOPUTMI:

Op0ip & €I Gap xanrei3 memim Xe (t.o,r) YIIiH KeJeci ecen
{D:"uE (t,o,r)+ .Jl.‘fo'(t)u‘5 (t,o,r)= r(t)gg, 1el0,1]

u(0,0')=h , (5)

MyHIaFsl M = (h,e;), g: = (g :eg). Byn memim  X* [O,T ] THECLT, u(t,O',r) oenrineyi
menriminin € (‘t ) JKOHE r(t) GbyHKIUsIapbIHA TOYEIIUTITIH KOPCEeTI YIIiH KOJIIaHbLIAIbI.

AnneiMer 1 ecenTig (r,u) LIENIIMIHIH JKaIFBI3ABIFBIH moneaaeiiMiz. Exinmnigex, (r,u)
Y3IIKCi3 Toyenautirin kepcereMis. bi3 KockiMIa mapTrapaan r(t) KAIFBI3BIFBI MCH 0ap eKeHITH
KOPCETYIi KapacThIPaMbI3

Flu(t)]= E(), 1 [0, T]

r(t))KaJ'IFLBI[bIFH MeH Oap OOJTyBIH KOPCETY MPOIIeci Keeci KaaaMaapaaH TYPaibl:

1-kagam, r(t) ymin P onepatopsn enrizemis, sran P[r(t) = r(t), te [0, T].

Copan keitin £ omepaTopeIHBIH KacHETTepiH TeMMa TYpiH/Ie TYKbIPHIMAANMEBI3;

2-kanam, OekitiareH HykTe Typansl Illayaep TeopemachlH KojiJaHa OTBIPHIN, P -A€H P -Te
r(t) OEKITUITeH HYKTEJIEpiHiH 0ap eKeHITTH JaeNnaeiimis;

3-kanam, r € C[O,T] YIIIiH TYPaKTBUIBIK OarajayblH KOPCETEMI3;

4-xkagam, r e C [O,T] TYPaKTBUIBIFBIH Oarajiay apKbUIbl ¥ € C[O, T] JKaIFBI3ALIFBIH JQJIEACH-
Mi3.

Ocsl 4 KaaM OpbIHAANATHIH 00JICa MIEIIIMHIH KaJIFbI3 9pi 6ap OOTYbI ToIeNnIeHEe ]
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IMajinananbuIFan daeduerTep Tizimi
1. D. Serikbaev, M. Ruzhansky, N. Tokmagambetov. Inverse problem of determining time-dependent leading
coefficient in the time-fractional heat equation. Preprint. 2023.
2. M. Ruzhansky, N. Tokmagambetov, B. T. Torebek. Inverse source problems for positive operators. I:
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OOXK 517.927.6
HMrocemoOunoBa A.E. baiipim6eToBa H.C.

CBI3BIKTHI EMEC KAPATIAMBIM JU®®EPEHIUAJILIK TEHAEY YIITH
KOI HYKTEJII IIETTIK ECEII

Anoamna

Coizbikmol emec Kapanatvim ou@gepenyuanovls menoeyiep dicyieci YwiH KONHyKmenl ulemmik ecenmi
JHCYBIKMANRAH WeWiMIH Mabyobly anzopummoepin K¥py. Ancopumm HezizinOe MameMamuKaivblk naKkemme ecenmi
wewty2e apHaian ecenmeyiul napazvii Jcacan, napamempiiey 20iCin CAHObIK JiCy3e2e ACbip)y.

Annomayus

Tocmpoenue aneopummos HAXoHCOeHUsT NPUOTUINCEHHO2O DPeleHUss MHOZOMOYHOU Kpaesoll 3a0auu Ofisl CUCeMbl
HeUHEHbIX OObIKHOBEHHbIX Ouphepenyuanvrblx ypasuenuti. Yuciennas peanuzayus mMemooa napamempu3ayuu ¢
CO30aHUEM PACUeblMHO20 TUCA 0TIl peWenUs 3a0aiu 8 MAmemMamu4eckom naKeme Ha OCHO8E A2oOpUmmd.

Kniouegvie cnosa: mmocomoueunas kpaesas 3a0auda, UHOYYUPOBAHHASL HOPMA.

Abstract

Construction of algorithms for finding an approximate solution to a multipoint boundary value problem for a
system of nonlinear ordinary differential equations. Numerical implementation of the parameterization method with the
creation of a calculation sheet for solving a problem in a mathematical package based on an algorithm.

Key words: multipoint boundary value problem, induced norm.

[0,T]
ChI3BIKTBI €MeC KapamabiM auddepeHIuanabplK TeHACY YIIiH KECIHICIH/IE KOITHYK-
TEJIi MIETTIK €CeNTi KapacThIpaMbI3:
Z=ftx), te(OT), xeR™ (L)
Cox(0) + C;x(6) + C,x(T) = d,deR™, (1.2)

myHaarel: 0 < 0 < T, f:[0,T] X R = R™ - y3inicci3 pyHKIus,

C - (n Xn ) — emmeMIi TypakTel Matpuuanap. x*(t) ¢ynkuumscer (1.1),(1.2) ecentin
menrimi fen aranansl. Erep:

1) x*(t) ywin (0, T) unTepBaNbIHAa Y31TICCi3 TYBIHABICH Oap,
dxd t(t)
3) x*(0),x*(0), x*(T) mauzepi (1.2) wapTThl KAaHaFaTTaHAbIPCa, MYH/IAFbI

2) x*(t) *oHe OHBIH TYBIHIBICHI (1.1) — o1 xanaratTangbIpca,

x*(#)eC([0, T]), x*(t)eC*((0,T),R™)

" an-Mapabu arsingarsr KasYV, Mexanuka-maTeMatika (paKyiIbTeTi, ipremi MaTeMaTHka Kad)eIpachIHBIH 1-Imi Kypc MarMcTpaHTs,
Anmartel K. Kazakcran, e-mail: dyussembinova.amina@mail.ru
™ “Ne59 xanmsl 6iniM GepeTin MekTern” KOMMyHAIIBIK MEMJIEKETTIK MeKeMeci” MaTeMaTHKa IOHIHIH MyFalimi, TypKicTan oGMNEICH,
XKericaii aynansl, Kazakcran, e-mail: baimbetovanazikul@mail.ru
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=(t)
=3 ()
x1 () =2 ()
x4(E)
% - 3 e >SS
€
o h 2h 3Sh 4h—T1T
P
1~ N 2 = N
tO t1 t2 t3 t4
[ ] [
n1 '\/’l
o (=) T

h2

tr=(—-—Dhy, r=1LN, t, =0+ ( —N—1)h,, r=N+12N kagammen Genuiekrey
OpBIHAANMBI3:
AN: [0' T) = U‘%Ijl [tr—lr tr)
t Jen OThIpFaHbIMEI3, 6¥J‘I MBIHAHIaH KUBIH. t = {to, ty, ee) tN}.
C([0,T], Ay, R™) apxpinsl x[t] = (xl(t),xz (), ...,xN(t)) GyHKUMsIAp Kyiecin OGenrinei-
Mi3. byn Qynkuusnap xyiiecinin op6ip komnonenti 6apibik r = 1,2N yuin x,. @ [t,_q,t.) > R™
Y31J1iCCi3 %KOHE OChI KEHICTIKTIH HOPMAChl OChIIai aHbIKTanazsl ||x||; = max =1,y ||x, () ||-

x(t) GYHKUMACHIHBIH [t,_q,t,) HHTEpBAIBIHIA CHIFBLTYBIH X, (t): X, (t) = x(t),

te[t,_1, ty),r = 1,2N, apkeuisl Oenrineiimiz xoHe (1.1), (1.2) ecebiHe »KBHBaJIEHTTI
KOIHYKTEJ HIETTIK €CenKe KenTipemis.

I'ponyosiia — besuiMaH TeHci3airi

f(t) xone g(t) —t = t, MoHAepiHAe y3imicci3 xoHe Tepic emec ¢yHkiwsuiap. COHbIMEH

Karap oJiap Kejueci
t

f)<c+ f(@g(@dz
to
TEHCI3/TIKTI KaHAaFaTTaHAbIPATHIHAAH OOJICHIH.
Mynnarsl ¢ < 0 OGonateiaaail can. Ouna t > t, kesinne f (t) GyHKusIcH Keneci

f&) <c-exp( N g(x)dr) (1.24)

TEHCI3IT1H KaHaFaTTaHabIpaabl.[2]

MaiigamanbLIFaH d1edueTTep Tizimi
1. Jxymabaer J[.C. Tlpu3Haku OHO3HAYHOW Pa3pEIIMMOCTH JHHEHHOW KpaeBOil 3a1adn sl OOBIKHOBEHHOTO
muddepenumansHoro ypasuenus // JK. Berauci. mareM. 1 MateM. ¢pus. - 1989. - T. 29, 1. - C. 50-66.
2. B.I'. PomanoB O606mennoe HepaBeHCTBO I'poHyosuia — bennmana
3. Annponos A.M., Butt A.A., Xaiikun C.3. Teopus kosnebanuii.-M.:@usmarrus, 1959.-915 c.
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UDC 519.62
Ep6onoBa A.E. Ammp6aes H.K.

AN OPERATOR METHOD FOR SOLVING DIFFERENTIAL EQUATIONS

Anoamna

Maxanaoa xospguyuenmmepi mypaxmel ouggepernyuandvix meyoeyoi wieuly aneopummi KapacmulpblieaH.
Onepayusnvix ecenmeyoe Jlannac myprendipyin Kondany cvi3elKmulk Ouggepenyuanovly menoeyiepoi mypaKmuvl
Ko Ppuyuenmmepmen ecenmeyoiy ey yHemoi a0icmepiniy 6ipi. Kosgguyuenmmepi mypaxmor oupghepenyuanovix
menOey0i Jlannac mypnendipyiniy Kome2iMeH wieuty aneopummi KeimipiizeH.

Kinmmix ce3dep: Jlannac myprenodipyi, ouggpepenyuanowiy menoeynep, Kowu ecebi

Annomauus

B cmamve paccmompeno ancopumm peuwienust ougpepenyuanibibix ypasHeHuti ¢ NOCMOSHHLIMU KOdpduyuen-
mamu. Hcnonvszosanue npeobpasosanus Jlaniaca é onepayuoHHbIM MemoooM AIAemcsi 0OHUM U3 Haubojee IKOHO-
MUYHBIX Memo008 pacuema JUHEUHbIX OUPOepeHyUaIbHbIX YPasHeHull ¢ NOCMOAHHbIMU KO3 duyuenmamu. [Ipeo-
cmasnen anzopumm peuteHus OupgdepeHyuanrbubiX ypagHeHull ¢ NOCMOSHHbIMU KOIDOUYUEHMAMU ¢ UCNONb30BAHUEM
npeobpazoeanus Jlannaca.

Kniouesvie cnosa: npeobpasosanue Jlannaca, ougpgpepenyuanvruvie ypasuernus, 3aoaua Kowu

Abstract

The article discusses an algorithm for solving differential equations with constant coefficients. Using the
Laplace transform in the operational method is one of the most economical methods for calculating linear differential
equations with constant coefficients. An algorithm is presented for solving differential equations with constant
coefficients using the Laplace transform.

Key words: Laplace transform, differential equations, Cauchy's task

Ne 1. Solve the following Cauchy tasks:
y"' +2y"+y=sinsinx,y(0) =0, y'(0) = —-1[2]

Method-1. Find a partial solution of an inhomogeneous equation corresponding to the given
initial conditions:
1) Find the general solution of the corresponding homogeneous equation:

y'+2y'+y=0
A+22+1=0
A+1?=0
A1, = —1 multiple valid roots.
The general solution: yy = C; -e ™+ C, - x-e™*, C;, C, — const
We are looking for a partial solution of an inhomogeneous equation in the form:
Yy =Acoscosx +Bsinsinx
y' = —Asinsinx + B cos cos x
y'" = —Acoscosx — B sinsinx
Substitute ¥, 7' and §'"' in the left part of the inhomogeneous equation:
'+ 2y +9=—Acoscosx —Bsinsinx —2Asinsinx + 2B cos cos x + A cos cos x
+ Bsinsinx = —2Asinsinx + 2B cos cos x =sin sin x
(let's make up and solve the system)

1
{-=24=12B=0 => A=—§,B=O

Thus: y = —%cos cos x
3) The general solution of an inhomogeneous equation:

"M. Oye3oB ateinaarel OKY, 2-kypc maructpantsl, [1IbiMkeHT K., Kasakcran, e-mail: ayaulym.yerbolova.99@mail.ru
M. Oye3os atsinaarel OKY, ¢.-M.F.1., mpodeccop, LlbiMkeHT K., Kasakctan
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1
Yy=yo+W =61-e"‘+Cz-x-e‘x—zcoscosx,Cl,Cz—const

4) We will find a particular solution corresponding to the given initial conditions:

1
y’=—Cl-e‘x-i-Cz-e‘x—Cz-x-e‘x+§sinsinx
1 1 1
{y(O) =Cl_z=0y,(0) =_Cl+CZ =-1 => Cl =E,CZ =_§

— 1 _ 1 1 _ —
e ¥ —=-x-e x—zcoscosx =E(e ¥—x-e X —coscosx)

2

N R

A private solution: y =

Method 2. Solve a differential equation under given initial conditions (using the Laplace

transform)
y"' +2y"+y=sinsinx,y(0) =0,y'(0) = -1

y(x) = Y(p),y' (x) » pY(p) —y(0) = pY(p)
y"(X) - p?Y(p) —py(0) —y'(0) = p?Y(p) + Lsinsinx -
So the operator equation has the form

p*Y(p) + 14 2pY(p) +Y(p) =

1
p*+1

p*+1
-1

@*+2p+1D-Y(p) =
2
—P
Y(p) =
W=D pr 2
Next, we solve by the method of indefinite coefficients, with which we decompose each
fraction into elementary fractions:
Ap+B, C D _ —p*
p2+1 p+1 (+1)2 (@*+1)-(p+1)?
Ay-(p+1D*+B-(p+1D*+CP*+1D-(p+1)+D@*+1) = —p?
p=0:B+C+D=0

1
p=-1:2D=-1D=—3

1
p3:A+C=0,C=—A,C=§
p*:2A+B+C+D=-1

p*+1

24 = —1
4 1
2
p:A+2B+C=0
1+213+1—0
2 2
B =

As a result, the operator solution of the system:

1
P 1111
p?+1 2 p+1 2 (p+1)?

Y(p) =
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Table 1. Laplace transform

The original image The original image
1 1 eat 1
p p—a
thedt n! cos cos at p
( — @)1 p?+a?

Using table 1, let's move from the images to the corresponding originals:

1 FER xy =L
y = 2COSCOSJC 2 e ZX e y—ze

X

X X

—x-e ¥ —coscosx)

x —C0S COS X )

Answer: y = %(e‘ —x-e”
Method 3. Heaviside's operator method for solving differential equations
y" +2y"+y =sinsinx,y(0) =0,y'(0) = -1

Let's find the general solution of the corresponding homogeneous equation.

y'+2y'+y=0

A2+22+1=0

A+1?=0
A1, = —1- multiple real roots.
The general solution: yy = C; -e™* + C, - x - e™*,(y, C, — const
2) To find a specific solution using a certain method:
V"' 4+ 2y +§J =sinsinx

Its operatic appearance: (D% + 2D + 1)¥ =sin sin x

Finding a particular solution to this operator equation consists in applying formula (2) and the
necessary properties of the inverse operator indicated in parentheses:

RS R
B [D? + 1] —2D o D?—2D +1 o B
= D21 —2D)(ID% + 1]+ 2D) sin sin x (D% + 1) —4D? sinsinx =
= ! d22d+1"—1( 2 +sin sin x )
= CIErDr—4 (o1F \ax P sinsinx = (x cos cos x +sinsinx
' - 1
= —7C0SCOSX,J = —COS COS X
3) The general solution of an inhomogeneous equation:
y=yo+yV=C-e*+C(, -x-e‘x—zcos cos x,(Cy,C, — const

4) The general solution of an inhomogeneous equation:
1 1
Then: Cl = E’CZ = _E

A private solution: y =--(e™ —x - e™* —cos cos x )

N R
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0O 004.855.6
EcenOekkbi3sl M.

BLJIIM BEPY ITPOIECIHIH IIU®PJILIK TPAHC®OPMAINASCHI JKAT TAWBIHIA
OKBITY NPOLECIH YIBIMJIACTBIPY

Anoamna

Maxanaoa 0inim Oepy YibimOapvlHOAgbl YUDPILIK MPAHCHOPMAYUIHBLIY MYMKIHOIKmMepi KapacmulpbliZaH.
Mexmenmepoezi yughpivix mexHon02uAIAPObL KOAOAHYObLH 20iCMepPiH YCbIHAObL.

Kinm ce30ep: mpancpopmayus, depexmepoi scunay, oepekmepdi backapy, muimoi backapy, yu@pivix.

Annomayus

B cmamve paccmampusaromest gozmodcnocmu yugposou mpancgopmayuu 8 0opeaHu3ayusSxX 00pa306aHusl.
IIpeonazaem memoosl UCNONIBL308ANHUS YUDPOBBIX MEXHOIO2UU 8 ULKOAX.

Knioueswvie cnosa: mpancgopmayus, coop oannvix, ynpasienue OaHHbIMU, dhpexmusnoe ynpasienue, yu@pposoil.

Abstract

The article discusses the possibilities of digital transformation in educational institutions. Provides methods for
using digital technologies in schools.

Keywords: transformation, data collection, data management, effective management, digital.

binim Gepyneri undpasik Tpanchopmarms — Oy O6UTiM anyiisiapra OitiM 6epy TociliHe e3re-
picrep eHrizy. by ’aHa TEXHOIOTHSHBI CHIHBINKA CHTI3y/IeH 0acTarl, OKYIIBIHBIH YITepiMiH Oaraay
KoHe OakplUiay ONICiH e3repTyre JeiiH Ke3 KelreH HopceHi Ounmipyl MymkiH. Kanmaii esrepictep
€HTi31JIce JIe, oap OLTIM aTyIIbUIAPABIH JKAIIIBI HOTH)KEJIEPIH XKaKCapTYIbl MaKCaT €Tyl Kepek.

binim Gepyneri mudpasik TpancGopMalUsSHBIH Naiiaacel ker. bipiHmmiaeH, Oy OKymibLiap-
IBIH OKYy HOTHXKEIIEpiH jKakcapTyFa KeMeKTeceli. byFaH Koca, ol KuOepkayinTepJeH Kopray
apKbUIBl MEKTENTEepAl Kayinci3 ereii. AKBIPbIHAA, O HHU(PIBIK OKBITY OPTachIHBIH TaJaNTapbIH
0ackapy ’KoHE JKeTKi3y YIIIH aKIapaTThIK TEXHOJOTHSIHBI KOJIaybIH KAMTaMacChI3 €TeIi.

binim G6epyaeri nmudpasik TpaHchOPMAIUSHBIH YIII HETi3T1 Kypamaac Oediri 6ap: aepexrepai
KUHAY, JEepeKTepai Oackapy jKOHE JEepeKTep Typajbl ecen Oepy. OpTypii Ke3IepAcH AepeKTepi
KMHAY MEKTENTepre OJapAblH KAHIIAJIBIKTHl JKaKChl JKYMBIC ICTEHUTIHIH JKOHE Kail jkepae
XKaKcapTyap KaXeT eKeHIH TYCiHyre kemekrecedi. by mepekrepai TniMai 6ackapy MyFraiaimaepre
Ka)KeT HOPCEHI Te3 Taybll, HAKTHI aKmapaT HETi3iH/e MIenM KaObuiaayasl xkeHinaeteni. CoHbIHA,
WITTHIK KoHE jkahaHIBIK JAeHTewne Oyl nepeKkTep Typasbl Xxadapiay MEKTENTepre 03 HOTHXKEIepiH
0acka MHCTUTYTTapMEH CaJbICTHIpyFa KOHE OYKLI oleMJIeri eH kakchl Toxipubenepai yipeHyre
MYMKIHJIK Oepei.

Jepexrtepai xunay: Jlepextep Oimim Oepyni >kakcapTyFa KOMEKTECy YUIIH opTypii OiliM
Oepy JKoHE CBIPTKBI MYZJIENI TapanTap/aH kuHanaael. byran ara-ananmap, MyramiMzep, SKiMIIiep,
OKYIIBLIAP >KoHE OuniM Oepy yHepiciH Kaiail >kakcapTyFa OOJaThIHBI Typajibl KYHIBI TYCIHIKTEp
Oepe ayaThlH OacKa areHTTIKTEp Kipel.

JepexTtepai 6ackapy: Jlepekrepai GackapyAblH MakcaThl OPTANbIKTaHABIPBUIFAH KyHeMeH
JepeKTepal Oackapy MPOIECiH KbIIaMIaTy 0ok TabbuTa el Byt OapIibk MyaIeni TapanTtap IbiH
HaKTHI aKIapaTKa Jep Ke3iHe KOJI )KETKi3yiH KaMTaMachl3 eTyre KOMEKTECe/Ii.

JlepexTep Typajbl ecenm Oepy: YITTBIK >koHe kahaHIBIK ecenm Oepy JKakcapiabl, Oy
MEKTenTepre onapaplH OutiM  Oepyzaeri THIMAUINH enmeyni S>keHuUiaereni. byran koca, Oy
MYyFaJliMIepre 63 KOPCETKIIITEPiH JyHUE KY31HIETI 0acKaIapMeH CabICThIpyFa MyMKiH/IiK Oepei.[1]

MekrenTep OKbITY MEH OKY MPOLECIH KaKCapTy YLIIH TEXHOJOTHSHBI KoJaHa Oactansl. by
OKBITYJIbIH, OarajayAblH J>XoHE KapbhIM-KaTHIHACTHIH JKaHA OMICTEPiH €HTi3y apKbUIbl JKy3ere
acelppitafbl. COHBIMEH —KaTap, MEKTENTep JAWarHOCTHKAJBIK JKOHE 3epTTey MaKcaThIHAA
TEXHOJIOTUSHBI Nainananaapl. HoTmkecinge Oy MeKTel KYHeCiHiH KaJbl THIMILTITIH apTThIpyFa
KOeMeKTeceIl.

* «Opney» BAYO» AK ¢ummansl Kpi3buiopaa oOGnbICE GOMBIHIIA KoCiOW JaMy HHCTHTYTBI IlefarorMkajiblk ojlicHaMa KOHe
HMHHOBAIMs KadeIpacklHbIH ara OKbITYIIBICH, KpI3buIopaa K., Kazakcran, e-mail: m_e_088@mail.ru
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MekTtenTep/iiH TEXHOJOTUSHBl KOJJIAHYBIHBIH OIp JKOJbI — OKBITYIBIH J>KaHa oJICTepiH
eHrizy. MpIcaibl, MyFajgimMJIep €HAl cMapT TaKTajlap MEH MHTEPAKTHBTI TaKTalaplbl OKYIIbLIApIbI
cabakka TapTy TocuI peTiHae naiganana ananbl. COHBIMEH KaTap, MyFalliMJIep OHJIAWMH PEKUMIHJIC
OpBIHAATYBI KEPEK Vi TarchlpMachIH /1a TarailbIHAal ananel. COHBIMEH KaTap, KeNTereH MeKTenTep
OKyULIbUIAPFA CBHIHBINTAH ThIC aKHapaTKa KOJI JKETKI3y VIIIH HOYTOYKTEep HeMece IUIaHLIETTep
YCBIHA/IBI.

MekTtenTep/iiH TEXHOJOTUSHBI KOJJIAHYBIHBIH TaFbl Olp Tocul — Oaranay KOHE JHUArHOCTH-
Kajay. Mekrentep €HIi OKyIIbLIapAblH ca0akra eTLIreH MaTepHaibl TYCIHYIH TEKCepeTiH Oar-
JapiiaMalibIK KypaJiaapabl mainanana ananasl. Connmaii-ak, Oy Oaraapiaamanap MyFajiM TaparblHaH
KOCBIMIIIa KOJIZIay KakKeT O0Jybl MYMKIH K€3 KEJIreH cajaHbl aHbIKTayFa kemekreceai. COHbIMEH
KaTap, Keibip MekTenTep 0OC YaKbITTHI a3alTy YIIIH OKYIIBIHBIH TarlCBIpMaHbl HEMECE TarChIp-
MaHbI OpBIH/IaybIHA KAHIIIA YAKBIT KETETIHI Typallbl IEPEKTePIi Kadaraaai ibl.

MekTtenTep OKBITY MEH OKY YAEPICIH aKcapTy VIIIH TEXHOJIOTHSHBI dPTYPIl TocUIIepMeEH
naigananaapl. COHBIH HOTIKECIHIE OKYIIBUIap OUTiM ayaaH OapbIHINA Maiia aja anaibl.

[Hudpasix Tpanchopmamms — O AOCTYpl Ou3HeC TOKipUOECiHEH MUMPIBIK TEXHOIOTHUSHBI
naiganaHaTeIHIapFa Kelry mpoteci. KocimopeiHaap OyriHri Korama ©3eKTi OOJBIN Kaly YIIiH OCHI
MPOIIECTEH OTYi KepeK. MeKTenTep YIIiH /e Colail €Ty MaHbI3/b!!

[udpasik TpanchopMarst MEKTeNTepre 3 KYMBICBIH JKaKcapTyFa KOMEKTECETIH KONTereH
omictep Oap. Mpbicainbl, OYITTHI cakTay HeMece OeMHEKOH(EpeHIMs CUAKTBI OHJIAH Kypasigap/sl
naiifanany apKplIbl MyFaJliMIep QJIEMHIH Ke3 KeJT'eH jKepiHeH OKy MaTepHalapblHa KOJ JKETKi3e
amanel. byn omapra cabakrapapl JKocmapiay Ke3iHae KeOipeK WKEeMIUTIK Oepesi koHe OapIibIK
OKYUIBUIAP/IbIH €H JKaKChl peCypcTapra KOJI XKETKi3€ aJaThbIHbIHA KO3 )KETKI3yre KOMEKTeCe .

Hudpeik TpaHchOpMaIMSHBIH MEKTETITEPTe MaiIaChIH TUTI3ETiH Tarbl Oip JKOJIBI — OJlapra apoip
OKYIIbI YIIIH JXEKEeNCHIIPUITeH OKYy TdKIpHOECiH jkacayFa KeMekTecy. TeXHONOTHSHBIH KeMETiMeH
MyFamiMaep opOip OKYIIBIHBIH YJATepiMiH KaJarayiar, KOChIMIIa KOMEK KaKET aiMakKTapbl aHBIKTai
anazapl. byn myranimaepre opOip opOip OKyIIbIFa KeKe KOHLT Oeiyre >koHe OJapHAblH aKaJeMUSUTBIK
MaKcaTTapbIHA JKETY JKOJIBIH/IA ITepiieyiH KaMTaMachl3 €Tyre MyMKIHIIK Oepei. [2]

MekrenTep OutiM Oepyneri nudpiablK TpaHCPOPMAITUSTHBIH MaHBI3ABUIBIFBIH TYCIHE OacTajbl
JKOHE aJiFa Kapai YJIKeH Kajgamjap xacayza, Oipak oii Jie Kell )KYMBIC icTey kKepek. OKymsuiap Oy
e3repicTepiH Heri3ri OeHeduuuapnapsl OONbIN TaObLIAABI, OWTKEHI OJap €HAlI OKy MEH
BIHTBIMAKTACTHIKTHIH JKaHAa MYMKIHIIKTEpiH nainanana ananel. COHBIMEH KaTap, MEKTENTEpIiH 031
TUIMIUTIKTI apTTHIPYAaH >KOHE OKYIIbUIAPABIH KaXKETTUIIKTepiH KaHaFraTTaHIBIPY MYMKIHIIT1HEH
naiaa Kepei.

Mexkrentep uudpablk TpaHchoOpMalUSHBI OapblHIIA THIMII HaijamaHyIbl KamMTamachl3
eTYAiH KenTereH xoiaapsl 6ap. Herisri anemenTrepain 6ipi MyFamimMaepi )kKaHa TEXHOJIOTHsIIAPIbI
TUIMJII MaifanaHy XoJJapblH YHpeTy Oonbin TaOblnaabl. MyramiMaep OKyIIbUIApFa JKaHA MKOHE
WHHOBAIMSUIBIK TOCUIIEPMEH OKyFa KOMEKTECY YIIIiH TEXHOJOTHSIHBI OKBITY CTHIIIHE KipiKTipe Oimyi
kepek. COHBIMEH KarTap, OKIMIIJIEp TEXHOJOTUSHBI MEKTENTiH OapiblK calaiapblHIa THIMAIL
naiinananyra OOJaTHIH OpTaHBl KYPYHI Kepek. byraH KypbpUIFbUIap MEH MHTEPHETKE KOJDKETIMIITIK
KaKeT Ke3/Ie )KOHE Kep/ie KODKETIMA1 00TybIH KaMTaMachkl3 €Ty Kipemi. [3]

binim Gepyneri mudpiablK TpaHCPOPMALMSHBIH TMalJachkl OKyIIbUIAp YUIH e, MEKTENTep
yuiH e aHbIK. Ocbl e3repicTepAiH THUIMJI XKY3€ere achlpbUIyblH KaMTaMmachl3 €Ty YVIIIH IIapanap
KaObLI11ay apKbUIBI €Ki Taparl Ta YJIKeH TaObICKa KOJI KETKi3eIi.
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UDC 517.984
Emmanosa A.A.

P-TAIVTACHAHABI COBOJIEB THUIITEC TEHJAEY YIIIH
BACTAIIKBI-IIETTIK ECEII

Anoamna: Byn scymvicma mypaxkmul 0apedicenepi 6ap cbi3blkmbl emec nces0onapadoanblK meyoeyiniy aaci3
wewimoepoiy aKbipavl YaKblmma Kupaybl Kapacmuipuliadvl. DHepeemukanvlk QyHkyua Kypoin, FOune ocane I'envoep
meHCi30ikmepin, opma MaH MeopemacsbiH KOIOAHA OMbIPLIN, Kepi HCOpY apKblibl AHU 21004106l WeiiMeliminoiciH
Oanenoey bonvln Mabwiiaosi.

Kinm ce30ep: ncegdonapabonanvix meyoey, KUpay, mypaxkmul 0apegtce, aici3 ueulim.

Annomayusa: B pabome  paccmampusaemcs  paspyuienue — ciabuix — peuwileHui  HeluHeluHo20
ncegoonapaboIU4ecKo20 ypasHenus ¢ NOCMOAHHLIMU CMeneHamu 3a Koneunoe epems. Cosoanue QyHxyuu sHepeuu
domxncHo  dokazamv, umo Hepaeencmeéa I[Ounea u Ienvdepa He paspewumvl 2n06aibHO nymem 00pAMHOU
unmepnpemayuy ¢ UCNOIb308AHUEM MeOpeMbl O CPEOHEM.

Kniouegvie cnosa: ncesdonapabonuyeckoe ypasnenue, paspyuierue, NOCIMOAHHAS CMenetsb, claboe peweHue.

Abstract: The work considers the blowup of weak solutions of a nonlinear pseudoparabolic equation with
constant powers in a finite time. The creation of the energy function must prove that the Young and Holder inequalities
are not globally decidable by reverse interpretation using the mean value theorem.

Keywords: pseudoparabolic equation, blowup, constant degree, weak solution.

1. Kipicme. XXympicta p-Jlamumacuanaer Co0oJieB THUINITEC TEHJAEY YINIH OacTamKbI-IIETTIK
€CENTiH aKbIPJIbl YaKbITTa KUPAYBI, SFHU TI00aAbI MeiaMeNTiHaIr qonenaenei. ChI3bIKThI eMec
TEHICYJICPIiH MEITiMACPIH KHpay TEOPUSICHI Ka3ipri yakpITTa O13/1iH eJje J1e, meTeiae ae OenceH i
TYpZAE JaMBII KeJe *KaTKaH CcaJbICTRIPMabl TYpJIe jKac calackl OOJBIN TaObUIagbl. By >KyMBICTHIH
0acThl HOTW)KECI ECeNTiH INeNIMIiHIH aKbIPJIbl yaKbITTaFbl KUPAybIH, SFHH  TJI00AIIBI
HICTIIMENTIHAITH Adnenaey 6omnbin Tadbbutanst [1], [4].

2. EcenTiH KOMBLIBIMBI K9HE Kipicme

Qr = (0,1) X (0,T) TikTepTOYPHIIIBIHIA KEJIECI CHI3BIKTHI €MeC

d ou|P~2 au, m—2

U — a(“ |g 5) = Buyy, = ylul™y, (1

TICeB0MIapadoTabIK THALYIH [3],

u(x,0) = uy(x),x € [0.1] )

OacTamnKpl IIapPTHI,

u(0,t) =u(l,t) =0,t € [0,T] 3)

HIeKapasblK MapThIMEH OepiireH 0acTamKbI-IIETTIK ece0iH KapacThipailblk. MyHOarsl @, 5,y
K03 UIMEHTTEPI MEH p, M IOpEXKeTepi TypakThl OH HAKThl caHmap oHe Uy(x) Oepinren
byukums, u(x, t) i3AeTiHAL HenriM.

(1)-(3) ecebi OoibIHIIIA KEJTECT HET13T1 HOTHXKE OPBIH/IBI.

Teopema. AiiTanblk,

Uy(x) € L2(0,1) N L™(0,1)

KOHE

* . .
an-dapabu ateiaarel Kaz¥YV, Mexanuko-mareMaTrka (akyabTeTi, MaTeMaTUK Ka(eapachiHbIH |- IMIi Kypc MarkuCTpaHThl, AIMaThl

K., Kazakcran, email:yeshpanova777@gmail.com
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maxzgy<m [ Ll -  fuol?ydx 2 0

[IAPTTApbl OPBIHAANCHIH, OHAA Tpuqy < © aKbIPIBl yakbIThl TaObUTBIN, (1)-(3) ecebiHiH
memimMi t = Ty, q, KUpaiabl.

2.1 ®yHKIUAIAPABI €HTI3Y KOHE 0JIap/bl HIeLLy

HJaaenney. Keneci pyHKIMsIIapAbl €Hri3eHik:

¢@)—J¢ Loz + mﬂpd d
= | (g5 fg] dx)er

! ou|P% |0u, |
— 2 t
Jo =i+ [ el |3

E(t) = fol (L pupm —5|u0x|2)dx

’ 1 2
@'() = 5 llull3 +

X,

|a|dx>0

Opi Kapai ocbl QYHKIUSIIAPIBI €CKEPE OTHIPHIT, KEJIECl TEHCI3MIKTI aamMbI3
t

f J()dr <~ (D).
0 m

Enpiri xesexkre I'enpaep, FOHT TEHCI3MIKTEPiH, JKOFapBIAaFbl MIAPTTAPbI JKOHE aJITOPAIIBIK
TEHCI3IKTi Konnanamei3 [2]. CoHpa,

[@'(t) — ' (t)]* = U,t (D”(t)drl <

t t 1 ou p—2
Sf <||u||2 f | | dx) drj <||u IE +f a —|
" 2 dx 2 ox

t

2o} [ J@dr < oo,

t’

ou;

0x

2
dx> dr <

2.3 Kepi :kopy apKbLIbl aKbIPJIbl YAKBITTA MIEMIIJIMEATIHAAINIH KOpceTy
Enni @(t) QyHKUMACHIHBIH aKbIpJIbl MOMEHTTE HICKTEIMEreH OOJATHIHBIH, SIFHH KUPAYbIH
kepceteitik. On ymriH Kepi xopublK. LllenriM akbIpibl yakbITTa KApay OOJMAachiH, SFHH OapiIbIK
t >0 yakpIThl YIIIH U (QYHKOUACHIHBIH — CTallMOHApNBI eMec ImemiM Oap  OOJICHIH.
@(t), d'(t), " (t) Tepic emec. Opbip TYPaKThI [ € (1 ) YILIiH
1
< .
(L) ~ @'(1)

bapnbik t > t, yuiiH

d'(ty) DE(E) < D' (D)
DH(to) N
WHTETPAIIANTBIH 00JICaK, KeJleci TEHCI3MIKTI Oepei
L () (o)
OHI(E) > - =00, t = Tpaes Tnax = to + ——77—<
1= (t—to)(u — 1) 2 o) (1 — D' (t)
®(to)

Omn Gapnbik ¢ > 0 yakpITTaFbl U HICIIIMIHIH OOTybIHA KAHIIIbI KeeIl
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1 5 L' aroul?
® > Ty (5 Il - f dx) >
0

Eax
>ft 1 z+fl a|6u|pd dr = &(t) t T
- —[=— = — 00, t > i
S R e £ Thna

Bbyn kapama-kalmisislK O6acTanmkbl Kepi >KOpYABIH AYPBIC eMec eKeHAIriH kepcereni. CoH-
JBIKTAH 9JICI3 MICTTIMACPIHIH aKbIPIIbI YaKbITTa KUPAYBIH KOPCETE/II.
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UDC 246.325
Yelaman A.N.”

LEGACY OF GASTON DARBOUX: FROM DARBOUX INTEGRAL TO SOLITONS
AND TRANSFORMATIONS

Anoamna

Byn maxanaoa xepuexmi @panyyz mamemamuei Iacmon Japoyovy (1842-1917) oughpepernyuanovr eecomempus,
MAMEMAMUKATBIK, MANOAY HCIHE CONUMOH MEOPUSIChl CANANAPLIHA KOCKAH bIKNAIObl yiecmepi Kapacmulpuliadsl. Onoa
Lapoyowiy 1870 sicouel [apby unmezpanvin eneisyi, onbly Puman unmeepanvl men yukauomep mypauvl 3epmmeynepi HcaHe
conumoHOapowl 3epmmeyi kopcemineer. Convimer Kamap, ap6y myprendipyiniy 1970 scornoapoazel 0amybsl JHcoHe OHbIH
apmypai iwinapa oupgepenyuanovix menoeynepee acepi MaikbliaHaobl. Japoyovly mypakmol MAmeMamuKaiblK Mypacsl
MeH MPAanChOPMAYUsIILIK MYCIHIKMEPT MAmMeMamukaHbly JAHOWAGMbIH KATbINMAacmuipyobl HCal2Acmulpyod.

Kinm ceszoep: I'acmon [lap6y, Hapby unmezpanvt, conumonoap, Puman unmeepansi, /Japoy myprenoipyi

Annomauyus

B smoui cmamve uccnedyemces enusmenvhuiil éxnad Iacmona [apby (1842-1917), svioaiowecocs (hpanyysckozo
Mamemamuxa, 8 obracmu OuGpepeHyuarbHol 2eoMempuu, MAMmeMamuyecko20 AHaiu3d U meopuu COIUmMoHo8. B nem
oceewjaemcs esedenue Jlapoy uumeepana apoy e 1870 200y, eco uccredosanus unmeepana Pumana u yukiuoos, a
makdice e2o ucciedosanue conumonos. Kpome mozo, 6 nem obcyocoaemes pazeumue npeobpazoeanus Japoy ¢ 1970-x
200aX U €20 6IUsAHIUe HA PA3TUYHbIE YPAGHEHUSL 8 YACTNHBIX NPou38oonbIx. Henpexooauwee mamemamuueckoe Hacreoue
Ilapby u e2o pesontoyuoHHble udeu nPOOONHCAIOM HOPMUPOSAMb MAMEMAMUYECKUL IAHOUApm.

Krouesvie cnosa: I'acmon [lap6y, unmeepan Jlapoy, conumonwl, unmeepan Pumana, npeobpasosanue /lapoy

Abstract

This article explores the influential contributions of Gaston Darboux (1842—1917), a distinguished French
mathematician, to the fields of differential geometry, mathematical analysis, and soliton theory. It highlights Darboux's
introduction of the Darboux integral in 1870, his investigations into the Riemann integral and cyclides, and his
exploration of solitons. Additionally, it discusses the Darboux transformation's development in the 1970s and its impact
on various partial differential equations. Darboux's enduring mathematical legacy and transformative insights continue
to shape the landscape of mathematics.

* 1" year master’s degree student, Department of Mathematics, faculty of Mechanics and Mathematics, Al-Farabi Kazakh National
University, Almaty, Kazakhstan, e-mail: aida-elaman@mail.ru
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Gaston Darboux (1842—1917) was a prominent French mathematician known for his substantial contributions to
the fields of differential geometry, mathematical analysis, and the theory of solitons. Born on August 13, 1842, in
Nimes, France, Darboux pursued a distinguished career that left an enduring impact on the landscape of mathematics.

Key words: Gaston Darboux, Darboux integral, solitons, Riemann integral, Darboux transformation

One of Darboux's most remarkable achievements was the introduction of the Darboux
integral. Unveiled in his 1870 paper on second-order differential equations, this integral quickly
became a foundational tool in the realm of mathematical analysis. Its significance extended to
enhancing our understanding of integrability, playing a crucial role in shaping the development of
integration theory. [1]

In 1875 he published his way of looking at the Riemann integral, defining upper and lower
sums and defining a function to be integrable if the difference between the upper and lower sums
tends to zero as the mesh size gets smaller.

In 1873 Darboux wrote a paper on cyclides and between 1887 and 1896 he produced four
volumes on infinitesimal geometry which included most of his earlier work it was titled Legons sur
la théorie général des surfaces et les applications géométriques du calcul infinitésimal. Included in
volume four of this work is a discussion of one surface rolling on another surface. In particular he
studied the geometrical configuration generated by points and lines which are fixed on the rolling
surface.

The theory of solitons plays a crucial role in the field of nonlinear science. On one hand, it
elucidates stable motions found in nature, including solitary water waves and signals in optical
fibers, with applications extending to science and technology, such as optical signal
communication. On the other hand, the theory offers effective methods

for deriving explicit solutions to nonlinear partial differential equations. As a result, it has
captured the attention of physicists and mathematicians alike.

In the 1970s, V. B. Matveev discovered that a technique introduced by G. Darboux a century
earlier for solving the spectral problem of second-order ordinary differential equations could be
expanded to address significant soliton equations. This technique, known as the Darboux
transformation, was subsequently found to be highly effective for various partial differential
equations. The Darboux transformation, also known as the Darboux method, is a mathematical
technique utilized in the realm of integrable systems. Over time, it has become instrumental in the
fields of mechanics, physics, and differential geometry, showcasing its importance and versatility.
(2]

In 1882, G. Darboux [3] investigated the eigenvalue problem associated with a linear partial
differential equation of the second order, which is now recognized as the one-dimensional
Schrédinger equation.

—Pxx —ux)p = A¢. (1)

In this context, u(x) represents a given function, referred to as the potential function, and A is
a constant known as the spectral parameter. G. Darboux made a significant discovery, establishing
the following insight: if u(x) and ¢(x, A1) are two functions that satisfy equation (1), and f(x) =
¢(x, Ay) is a solution of the equation (1) for A = A, where A, is a fixed constant, then the functions
u’ and ¢'defined by

W =+ 200 e, ¢’ D) = $o(x, )~ Zp(x,2), 2)
satisfy
—¢u —U'P' = 19", 3)'
which is in the same form as (1). Consequently, the transformation (2) converts the functions

(u, @) into (u', "), which also satisfy the same equations. This transformation
is the original Darboux transformation.

(w¢) — W, 9", f#0
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Zholdybayeva D. Zh *

APPLICATION OF ARTIFICIAL INTELLIGENCE

Annomauus

B 6yoywem unmennexmyanvHbie MAWUHbl 3aMEHAM UMY YIYYUWIAM Yel08edecKue B03MONCHOCTHU 60 MHO2UX
obnacmsax. Hckyccmeennwitl unmeniekm - 9mo UHMELIeKm, OeMOHCMPUPYeMbLL MAWUHAMY UTU HPOSPAMMHBIMU
obecneuenusmu. MckyccmeenHvlll UHMeNIeKm CIaH08UMcs RONYIAPHOU 6 UHDOpMamuKe, max KaK OH YIVUULUL HCU3HD
mooell 80 MHoeux obracmsax. HMckyccmeenHwlll uHmeniekm 3a nocieonue 08a 0ecamunemus 3HAYUMenbHO Vayuuuics
NPOU380OUMENLHOCIb NPOU3EOOCNEEHHBIX U CEPBUCHBIX cucmem. H3yuenue 6 061acmu UCKyCCmMEeHHO20 UHMEeNIeKmd
nopoouna bbicmpopacmywas MmexHoI02Us, U36eCMHAs KAK IKCHepMHAs cucmemd.

Obracmu npumeHeHus UCKYCCMBEHHO20 UHMENNEKINA UMeIOT 0SPOMHOE GIUsAHIEe HA PA3TUiHble Chepbl HCU3HU,
NOCKOILKY IKCHEPMHAS CUCEMA WUPOKO UCTIONb3YEMCs 8 Imu OHU, YMoObl peuiums CLOXHCHbIE NPOONEeMbL 68 PATUYHBIX
obnacmax: Hayku, mexHuxu, ousneca, MeOuyunvl, NPOSHO3UPOBAHUS NO20ObI.

Kniouesvle cnosa: uckyccmeennvlii uHmennexkm, OOHAPYICEHUe 6MOPIHCEHU CUCMEeMbl, HelpoHHvle cemu
(komnvlomep), sHepeocucmema, HagvlKu padomvl ¢ KOMNBLIOMEPOM.

Abstract

In the future, intelligent machines will replace or improve human capabilities in many areas. Artificial
intelligence is an intellect, demonstrated by machines or software. Artificial Intelligence is becoming a popular field in
computer science, as it has improved the lives of people in many areas. Artificial intelligence over the past two decades
has significantly improved the performance of production and service systems. Studies in the field of artificial
intelligence have spawned a fast-growing technology, known as the expert system.

Areas of application of artificial intelligence have a huge impact on various areas of life, since the expert system
is widely used these days to solve complex problems in various fields: science, technology, business, medicine, weather
forecasting.

Key words: artificial intelligence, intrusion detection systems, neural networks (computer), power system,
computer skills.

Artificial intelligence plays an important role in management science research and the field of
operational research. Intelligence is generally thought of as the ability to gather knowledge and
intelligence about knowledge to solve complex problems. Currently, there is an impact of
innovations on technological processes in various fields of activity, and the use of artificial
intelligence technologies has a direct impact on the development of society. [1]

At the moment, the field of Al can be considered as a combination of cognitive computer
science, linguistics, psychology and mathematics. The attempt of scientists to make every effort and
translate all available knowledge and experience into something that could be called the spark of a
new form of life. In the field of artificially created intelligence, the process of its creation is based
on the gradual cultivation of a machine, like a child, from childhood to adulthood. And the training
of the machine, as well as its subsequent application, depends entirely on the person.

* 1st year master's student, Department of Information Systems, Faculty of Information Systems, KazNU named after. al-Farabi,
Almaty, Kazakhstan, e-mail: dii.di22@mail.ru
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In the near future, intelligent machines will replace human ones in many areas. Artificial
intelligence is the research and development of intelligent machines and software that can unlearn,
learn, gather knowledge, communicate, manipulate and perceive objects. John McCarthy coined the
term in 1956 as a branch of computer science concerned with computers behaving like humans.
This exploration of computation provides the ability to perceive intelligence and act. Artificial
intelligence works with the help of artificial neurons (artificial neuron network) and scientific
theorems (if then statements and logic). [2]

The main areas of application of Al systems: expert systems, theorem proving, games, pattern
recognition, decision making, adaptive programming, composing machine music, natural language
processing, learning networks (neural networks), verbal conceptual learning.

An artificial intelligence (Al) system is a software system that simulates the human thinking
process on a computer. To create such a system, it is necessary to study the very thinking process of
a person solving certain problems or making decisions in a specific area, highlight the main steps of
this process and develop software that reproduces them on a computer. Therefore, AI methods take
a simple structured approach to developing complex software decision-making systems. [3]

Artificial intelligence is a branch of computer science whose goal is to develop hardware and
software tools that allow a non-programmer user to set and solve their traditionally considered
intellectual problems, communicating with a computer in a limited subset of natural language.

The broad definition of Artificial Intelligence covers anything done by a computer or machine
that resembles human thought. It includes robotics, speech synthesis and pattern recognition, and
decision trees. [4]

Artificial intelligence (Al) is a scientific field whose tasks are related to the development of
methods for modeling individual functions of intelligence using software and hardware.

An expert system is built by identifying the first problem or problems that need to be
resolved. It is necessary to create a model of the problem, that is, indicate all the factors that are
relevant to solving the problem and the meanings that the factors can have” (i.e. yes/no, number,
descriptor).

The first step in creating an expert system is to create a model of the problem. This is done by
specifying all the (important) factors that are relevant to the problem along with the meanings that
each factor can have (again, yes/no, number or descriptor). When a model is simulated, a solution or
"knowledge" tree that leads to the corresponding advice is created through a series of examples.

A model of a problem, together with a sufficient number of examples, plus a rule evoked by
the examples, constitutes a “knowledge base.” A rule can be created without examples, but
examples make the process easier to create and understand.

When a rule has been called, it can be accessed by the user in query mode to obtain advice or
a result that is unique to his/her situation by virtue of the answers to the questions in the tree. [5]

The process of creating an expert system depends on two participants, the “knowledge
engineer” and the “expert”. An industrial engineer familiar with the software is interviewed by an
expert to understand the problems. The development engineer can then create a model of the
problem. The knowledge engineer then asks the expert (or group of experts) to provide examples.
The examples then serve as the basis for rule induction. (With adequate training, of course, an
expert can become an information engineer as well as be an expert.)

The software for building the model, assembling the examples, generating the rule, providing
the text, and presenting the query is called an AI shell. Using the shell is something that a
knowledge engineer should know. Query software requires minimal computer skills.

Artificial intelligence in education is used in several aspects: when presenting information,
when solving problems, when monitoring students’ knowledge, as well as when modeling
professional and educational situations. Further development and improvement of artificial
intelligence technologies will inevitably lead to the substitution of educational values in favor of e-
learning. [6]
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OPTIMIZING MACHINE LEARNING MODELS USING GRADIENT DESCENT: A
PRACTICAL APPROACH

Annotation

The project is devoted to the study of the use of derivatives in programming using the example of linear
regression using the gradient descent method. The project will examine how derivatives are used to optimize model
parameters and achieve a minimum loss function.

Keywords: derivatives, programming, linear regression, gradient descent, optimization of model parameters,
loss function, Python, numpy, machine learning.

Annomauus

IIpoexm nocesawjer Uccred08anulo npuMeHeHuss NPOU3BOOHbIX 6 NPOZPAMMUPOSAHUU HA NpUMepe TUHEeNHOl
pezpeccuu ¢ UCNOb308AHUEM MEMOOA 2PAOUEHIMHO20 CHYCKA.

B pamkax npoexma Oyoem paccmompeno, Kaxk npouzgooHvle UCHOALIVIOMCS 05l ONMUMUAYUU NAPAMEMPO8
MOOenu u QOCMUNCeHUsT MUHUMYMA QYHKYuu nomeps Python, numpy, mawunnoe obyuenue.

AHnoamna

Koba epaduenmmi mycipy 20iCiH KOIOAHA OMbIPLIN, CHIZLIKMBIK pecpeccuss MblCAIbIHOa bazdapramanayod
MYbIHOBLIAPObIH KOLOAHBLIYbIH 3epmmeyee apranzan. Koba modenv napamempiepin Ooymariianobipy HcaHe Wbl2blHOap
dynryuACeIHLIY

MUHUMYMBIHA JHCEMY YIUIH MYbIHObLIAPOLIH KANAU KOIOAHbLIAMBIHbIH KAPACMbIPAObI.

Kinm coe30ep: xinm ce30ep: myviHObLIAp, 6A20apAAMANAY, CLI3BIKMbIK pecpeccus, epaouenmmiy mycyi, Mooeisb
napamempaepin Oymaiianovipy, scogarmy gynxyuscel, Python, numpy, Mawunaneix, oxbimy

We know that in any machine learning project our main aim relies on how good our project
accuracy is or how much our model prediction differs from the actual data point. Based on the
difference between model prediction and actual data points we try to find the parameters of the
model which give better accuracy on our dataset\, In order to find these parameters, we apply
gradient descent on the cost function of the machine learning model.

What is Gradient Descent

Gradient Descent is an iterative optimization algorithm that tries to find the optimum value
(Minimum/Maximum) of an objective function. It is one of the most used optimization techniques in
machine learning projects for updating the parameters of a model in order to minimize a cost function.

The main aim of gradient descent is to find the best parameters of a model which gives the
highest accuracy on training as well as testing datasets. In gradient descent, the gradient is a vector
that points in the direction of the steepest increase of the function at a specific point. Moving in the
opposite direction of the gradient allows the algorithm to gradually descend towards lower values of
the function, and eventually reaching to the minimum of the function.

* First year student of the Department of Computational Sciences and Statistics, Al-Farabi Kazakh National University Kazakhstan,
Almaty E-mail: rina.chan06@mail.ru
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Steps Required in Gradient Descent Algorithm

o Step 1 we first initialize the parameters of the model randomly.

e Step 2 Compute the gradient of the cost function with respect to each parameter. It involves
making partial differentiation of cost function with respect to the parameters.

e Step 3 Update the parameters of the model by taking steps in the opposite direction of the
model. Here we choose a hyperparameter learning rate which is denoted by alpha. It helps
in deciding the step size of the gradient.

o Step 4 Repeat steps 2 and 3 iteratively to get the best parameter for the defined model.

Pseudocode for Gradient Descent
t—0

max_iterations «<— 1000

w, b « initialize randomly

while t <max_iterations do
te—t+1

W ttl «—w t—mVw t

bttl«<—b t—mVb t

end

Here max_iterations are the number of iteration we want to do to update our parameter
W.b are the weights and bias parameter
n is the learning parameter aslo denoted by alpha

To apply this gradient descent on data using any programming language we have to make four
new functions using which we can update our parameter and apply it to data to make a prediction.
We will see each function one by one and understand it

1. gradient descent — In the gradient descent function we will make the prediction on a
dataset and compute the difference between the predicted and actual target value and accordingly
we will update the parameter and hence it will return the updated parameter.

2. compute_predictions —In this function, we will compute the prediction using the
parameters at each iteration.

3. compute_gradient — In this function we will compute the error which is the difference
between the actual and predicted target value and then compute the gradient using this error and
training data.

4. update parameters —In this separate function we will update the parameter using
learning rate and gradient that we got from the compute gradient function.

function gradient descent(X, y, learning rate, num_iterations):

Initialize parameters = 0

for iter in range(num_iterations):

predictions = compute_predictions(X, 0)

gradient = compute gradient(X, y, predictions)

update parameters(0, gradient, learning_rate)

return 0

function compute predictions(X, 0):
return X*0

function compute gradient(X, y, predictions):
error = predictions - y
gradient = X" * error / m
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return gradient

function update parameters(0, gradient, learning_rate):
0 = 0 - learning_rate X gradient

Mathematics Behind Gradient Descent

In the Machine Learning Regression problem, our model targets to get the best-fit regression
line to predict the value y based on the given input value (x). While training the model, the model
calculates the cost function like Root Mean Squared error between the predicted value (pred) and
true value (y). Our model targets to minimize this cost function.

To minimize this cost function, the model needs to have the best value of 0; and 6,(for
Univariate linear regression problem). Initially model selects 0; and 0, values randomly and then
iteratively update this value in order to minimize the cost function until it reaches the minimum. By
the time model achieves the minimum cost function, it will have the best 6, and 0, values. Using
these updated values of 6, and 0, in the hypothesis equation of linear equation, our model will
predict the output value y.

How do 6, and 0, values get updated?

Linear Regression Cost

Function:
so our model aim is to Minimize \frac{l}{2m} \sum_{i=1}"{m} (h \theta(x*{(1)}) —
y*{(1)})"2 and store the parameters which makes it minimum.

Gradient Descent Algorithm for Linear Regression
Cost Function

T
1
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Gradient descent algorithm for linear regression
-> 0;. Weights of the hypothesis.

> hgq : predicted y value for i input.

->1i : Feature index number (can be 0, 1, 2,......, n).
-> @ : Learning Rate of Gradient Descent.
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How Does Gradient Descent Work

Gradient descent works by moving downward toward the pits or valleys in the graph to find the
minimum value. This is achieved by taking the derivative of the cost function, as illustrated in the figure
below. During each iteration, gradient descent step-downs the cost function in the direction of the steepest
descent. By adjusting the parameters in this direction, it seeks to reach the minimum of the cost function
and find the best-fit values for the parameters. The size of each step is determined by parameter a known
as Learning Rate. In the Gradient Descent algorithm, one can infer two points:

o If slope is +ve : 0; = 0; — (+ve value). Hence the value of 6; decreases.

F

C

If slope is +ve in Gradient Descent
o If slope is -ve : 0; = 0; — (-ve value). Hence the value of 0; increases.

&

:

0 —
If slope is -ve in Gradient Descent
How To Choose Learning Rate
The choice of correct learning rate is very important as it ensures that Gradient Descent
converges in a reasonable time. :
o If we choose a to be very large, Gradient Descent can overshoot the minimum. It may fail
to converge or even diverge.

q

Effect of large alpha value on Gradient Descent
o [f we choose a to be very small, Gradient Descent will take small steps to reach local
minima and will take a longer time to reach minima.

<

Effect of small alpha value on Gradient Descent
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Python Implementation of Gradient Descent

At first, we will import all the necessary Python libraries that we will need for mathematical
computation and plotting like numpy for mathematical operations and matplotlib for plotting.
Then we will define a class Linear_Regression that represents the linear regression model.

We will make an update coeffs method inside the class to update the coefficients
(parameters) of the linear regression model using gradient descent. To calculate the error between
the predicted output and the actual output we will make a predict method that will make predictions
using the current model coefficients.

For updating and calculating the gradient of the error we will make compute cost which will
apply gradient descent on (mean squared error) between the predicted values and the actual values.

# Implementation of gradient descent in linear regression
import numpy as np
import matplotlib.pyplot as plt

class Linear Regression:
def init_ (self, X, Y):
self. X=X

selfY=Y

self.b =10, 0]

def update coeffs(self, learning_rate):

Y pred = self.predict()

Y =selflY

m = len(Y)

self.b[0] = self.b[0] - (learning_rate * ((1/m) *
np.sum(Y_pred - Y)))

self.b[1] =self.b[1] - (learning_rate * ((1/m) *
np.sum((Y_pred - Y) * self.X)))

def predict(self, X=[]):

Y pred = np.array([])

if not X:

X =self.X

b =self.b

for x in X:

Y pred =np.append(Y_pred, b[0] + (b[1] * X))

return Y pred

def get current accuracy(self, Y_pred):
p,e=Y pred, self.Y

n = len(Y_pred)

return 1-sum(

[

abs(p[i]-e[i])/e[i]

for i in range(n)

if e[i] !=0]

)n

# def predict(self, b, yi):

def compute cost(self, Y _pred):
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m = len(self.Y)

J=(7/2*m) * (np.sum(Y_pred - self.Y)**2)
return J

def plot_best fit(self, Y pred, fig):

f = plt.figure(fig)

plt.scatter(self.X, self.Y, color="b")
plt.plot(self.X, Y _pred, color="g')
f.show()

def main():

X =np.array([i for i in range(11)])
Y =np.array([2*i for i in range(11)])
regressor = Linear_Regression(X, Y)
iterations = 0

steps = 100
learning rate = 0.01
costs =[]

# original best-fit line

Y pred = regressor.predict()
regressor.plot_best fit(Y_pred, 'Initial Best Fit Line')
while 1:

Y pred = regressor.predict()

cost = regressor.compute_cost(Y pred)
costs.append(cost)

regressor.update coeffs(learning_rate)

iterations += 1|

if iterations % steps == 0:

print(iterations, "epochs elapsed")

print("Current accuracy is :",

regressor.get current_accuracy(Y pred))

stop = input("Do you want to stop (y/*)??")

if stop =="y":

break

# final best-fit line

regressor.plot_best fit(Y pred, 'Final Best Fit Line'")

# plot to verify cost function decreases

h = plt.figure('Verification')
plt.plot(range(iterations), costs, color="b")
h.show()

# if user wants to predict using the regressor:
regressor.predict([i for i in range(10)])

if name ==' main "
main()

Output:

100 epochs elapsed

Current accuracy is : 0.9836456109008862
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Note: Gradient descent sometimes is also implemented using Regularization.

Advantages Of Gradient Descent

¢ Flexibility: Gradient Descent can be used with various cost functions and can handle non-
linear regression problems.

¢ Scalability: Gradient Descent is scalable to large datasets since it updates the parameters for
each training example one at a time.

e Convergence: Gradient Descent can converge to the global minimum of the cost function,
provided that the learning rate is set appropriately.

Disadvantages Of Gradient Descent

e Sensitivity to Learning Rate: The choice of learning rate can be critical in Gradient
Descent since using a high learning rate can cause the algorithm to overshoot the minimum, while a
low learning rate can make the algorithm converge slowly.

eSlow Convergence: Gradient Descent may require more iterations to converge to the
minimum since it updates the parameters for each training example one at a time.

e : Gradient Descent can get stuck in local minima if the cost function has multiple local
minima.

¢ Noisy updates: The updates in Gradient Descent are noisy and have a high variance, which
can make the optimization process less stable and lead to oscillations around the minimum.

Overall, Gradient Descent is a useful optimization algorithm for linear regression, but it has
some limitations and requires careful tuning of the learning rate to ensure convergence.
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Don't miss your chance to ride the wave of the data revolution! Every industry is scaling new
heights by tapping into the power of data. Sharpen your skills and become a part of the hottest trend
in the 21st century.

Dive into the future of technology - explore the Complete Machine Learning and Data
Science Program by GeeksforGeeks and stay ahead of the curve.

00XK120513
Kycynosa M.JK." Acpuibexosa I.O.™

SAMAHAYU IINTAT®OPMAJIAP -MEKTEII OKYIBIJIAPBIHBIH TAHBIM/IBIK
KbI3bIT'YHIBIJIBIT'BIH KAJIBIIITACTBIPY K¥PAJIbI

Anoamna

Maxkanada 3amanayu niamgopmanaposiy Maybi30bIIbIRbL, ASHU OHLIH KYpamoac 0OaiKmepiHiy dtcaHe apmypii
CHIPMKDB, [WKI 032epicmepmen MYmacmuleblh KamMmamacslz ememin Kypai. byzinoe zaman azvicel, omip bagvimuina
e3zepicmep enyde. Kail canaza 0a srcanawsblioblkmap eHin, adamoapobly CYpaHvlcbl OACKAua cunam aublin Hamolp.
Ileoazozuxa aneminde 0e mepey i30eHic manian eminin, JHcawa YpnaKKa 3amanayu 0itim oepy Kaxcemminici myblHOaobl.
XXI 2acvlp — aknapammul MeXHONO2USI MEH EbLILIMHBIY OAMbIeaH 3amanbvl. Binim bepy canacelnoa unmepaxmuemi
MEeXHUKA JCIHEe MEeXHONL02USNAPObl NAUOANAHY apKblLIbl OLIIMHIY canacell apmmulpy, Oinim bepy ypoicinoe muimoi a0ic-
macindepdi i30ecmipy dicane onapovl KONOaHy Kazipel 3aMan myzanimoepine Koubliamoly Oacmvl maianmapouiy oipine
auHandvl. Op aA0AMHAH, acipece MYeaniMHeH ambeOen 0OOIYObLl MAnan ememin KAzipel yakblmma mypii OKblmy
KYpanoapwl, 2aiammop Jcelicinde KonmezeH niamgopmanap, caummap mMex Kypanoap nauoa 60aovl.

Kinm co30ep: TanblmMObiK Kbl3bl8YULbLIBIK, OHAAH NIAMPOPMALAp, MAnColpmanap,6inim, oKy

Annomauyus

B cmamve noouepkueaemcs 6aicHOCmMb COBPEMEHHBIX NAAM@OOP, MO eCMb UHCMPYMEHMA, 0DeCneuusaone2o
YEeLoCMHOCMb ee KOMNOHEHMO8 U pa3luyHble GHewiHue u eHympennue usmenenusi. Ce200Hs meueHue epemMeHu U
Hanpagnenue dcusHu mensiiomes. Munosayuu nponuxarom 6o ece obracmu,mpeboganus model mensiomces. B mupe
nedazo2uxu mpebo8anucey 2my60Kue UCciedo8anus, 803HUKIA HE0OX00UMOCMb Oamb HOBOMY NOKONEHUID CO8PEMEHHOe
obpazosanue. XXI ek = epems pazeumus uHGopmMayuonnvlx mexnonoautl u nayku. Ilosviuenue xavecmea 0o6pazosanus
3a cyem UCHONb306AHUSL UHMEPAKMUGHBIX MEMOOUK U MeXHONo2Uull 6 cepe 00pazoeanusi, NOUCK IPpexmuenvix
Memo0o8 6 bpa30eamenbHoM npoyecce U UX UCHOTb308AHUE CIMANL0 OOHUM U3 OCHOBHBIX MPeDOBAHUL K COBDEMEHHbIM
nedazoeam. B cecoonsiunee epems, komopoe mpebyem om Kaxco020, 0COOEHHO om yuumeis, Oblmb PAZHOCMOPOHHUMU
6 Unmepneme nosigunucs pasiuinvle Cpeocmea 00yueHusl, MHOICeCmE0 NAAm@opm, catimos u UHCIMpPYMeHmOo8.

Knioueswvie cnosa: Obpazosamenvrulii unmepec, OHIAUH-NIAM@POPMbL, 3a0anUsl, 00pazoéanue, yueda

Adstract

The article also emphasizes the importance of modern platforms, that is, their components and means of
ensuring integrity with various external, internal changes. Today there are changes in the course of time, in the
direction of life. In whatever industry there are innovations, people's demand takes on a different character. The world
of pedagogy also required a deep search, and there was a need for modern education of a new generation. The XXI
century is a developed era of information technology and science. Improving the quality of education through the use of
interactive equipment and technologies in the field of education, the search and application of effective methods and
techniques in the educational process have become one of the main requirements for modern teachers. Currently, there
are many different learning tools, platforms, sites and tools on the Internet that require universality from every person,
especially the.

Key words: Educational interest, online platforms, assignments, education, study

TaHBIMIBIK ~ KbI3BIFYIIBUIBIKTBIH ~ KaJbIITACybl ~ —KEKE  TYIFAaHbI  JAMBITY  JKOHE
KaJIBIITACTRIPY IBI KAMTaMAaChI3 €TYIIH KaXKETTI IMIAPTHIHBIH KYPaJlbl, COHBIMEH KaTap OKY OpEKETiH
UTepTy, OKYUIbLIAPIBIH JapalibIFbl, >Kalmbl OUTIKTLIIr, AaFAbIChl Oonbin TaObUTanbl. TaHBIM-

« .. . . .
Kemep6aes arsinmarbl Ne279 MekTen-nuieii, Tapux moHi myramimzaepi, Kaszakcran, Kpizsuiopaa o6imbicsl, KapMakiinbl ayqaHsl,

Axaii aybuibl, e-mail: indira.zhusupova.2020@mail.ru

ok v . . :
KemepbaeB arbinmarel Ne279 Mexren-nuueiti, Tapux noHi myramimzaepi, Kasakcran, Kpi3sutopna o6meicsl, KapMakis! aynaHel,

Axaii aybuibl, e-mail: bayan.asylbekova83@mail.ru
82



«TYPAKTBI JIAMY MYJUIECI YIITH KASAKCTAH/IBIK BUIIM BEPY JXYHECIHJIEIT Y3/IKCI3 JIAMY TTAPAJIUTMACHI:
TOXIPUBE MEH IIEPCIIEKTUBAJIAP» ATTbBI V XAJIBIKAPAJIBIK FbIJIBIMU J)KOHE OKY-9IICTEMEJIIK KOHOEPEHLIMA

aJlaMHBIH OOBEKTHBTIK IIBIHABIKTHI OWBIHAA OCHHEICUTIH )KOHE KalTa KaHFBIPTAThIH, KOFAMJIBIK iC-
opekeT OapbIChl. TaHBIMHBIH HET'131 )KoHE OUTIMHIH aKHKATTBHIFBIHBIH IAPThI —TAaHBIMJIBIK 1C-OPEKETI.

Koramaa mmdprnanapipy mporeci KapKbIHIBI KYPIN KaThlp, Oyl Kazipri kesne s>kahaHIbIK
TpeHnke aitHanapl. COHIBIKTaH UHTEPHETT], MOOWIIBIIK KYPBUIFBLIAPbI, IU(PIBIK TEXHOIOTHSIIAP
MYMKIHAIKTEpIH kWi TaiganaHaapl. byriame Ourim  amymbutapasiH  LHudpasik  akmapaTThiK
TeXHOJOTHsUIapApl OimiM Oepy miardopManapblHaH, MJIAHIIETTEPAECH MEHIEepil, XKYMBIC Kacaysbl
3amMaH Taya0bl OOJIBIN OTHIP.

KA. YmwmHaCcKuil oKymbuiapapl cabakka Tapra OuTyae oNaplblH OKyFa KbI3BIFYIIBLUTBIFBIH
apTTBIPBIN, OlTiMre KymapTy Kepekririne Oaca keHin1 Oemnmi. OHBIH —THaiibIMIaybIHINIA:
KBI3BIFYIIBUIBIK — Calabl OKYJBIH HET13T1 JKOJIbI, emoip KbI3BIFYChI3, TEK KaHa 30pJbIK KYLIIMEH
JKYPTi3UIreH OKY OKYIIIbI OOMBIHIAFBI OUTIM ayFa JIereH KYIITAPJIBIKTHI JKOSIbI KOHE O1p CapbIH/IbI
XKoHe Oip OarbITTa Y3aK JKYpPri3iUIreH ic-opekeT Oania eMipiHe mieKci3 3ustHbIH Turizei. COHIBIKTaH
ocipece opTa CHIHBIITApAA OKBITY OapbIChIHAA OPTYPJIl OKBITY oJicTepi MeH GdopMaiapbiH
anMacTeipa OTHIpHIT KonjmaHy Kepek. K.JI. PoroB TaHBIMIBIK KBI3BIFYIIBUIBIK JEHTEHiHIH
KOpCEeTKIlI peTiHAe Oamama OKyFa KbI3BIFYUIBUIBIKTBIH OOJIYbIH, OKY-TaHBIMJIBIK 1C-OpEKETiHe
ce3IMIIIK KaThIHACKIH, Y TallChIpMalapblH OpPbIHJAYFa KAaThIHACHIH, cabaKTa )kaHa OKYy MaTepHaJbIH
MEHIepyre KaThIHACHIH, OKY IOHJICpiI OOWBIHINA CHIHBINITAH JKOHE MEKTENTEH ThIC TAaHBIMIIBIK iC-
opeKeTTepre KaTbhlHACYBIH aTaiifibl. TaHBIMABIK KbI3BIFYIIBUIBIKTBIH TYPAaKThl KOPCETKIIITEPl OKY
JKoHe OoKynaH Thic ic-opekerrepae Oaiikanansl. MERGE OBJECT VIEWER, SLIDES MANIA,
INTERACTU.ME, ANSWEGARDEN, WORDWALL, KAHOOT, UMAIGRA T.6. onnaiin
iatdopMaiiap apKbUIbl OKYIIBUIAPIBIH HETI3T1 OLTIMAEPiH, 9cepIiepiH, )KUHAKTaFaH TOKIPUOETIepiH
03 OeTiHIIe ic Xy3iHEe achipabl. JKanmbl oHmaiiH miatdGopMa OMbIHAAPHl OKYIIBIHBI TalKbIPIIBIKKA,
JIOTUKAJBIK OiylayFa OayJblll, VIIKBIPJIBIFBIHA, O3JITIHCH MIemIiM KaObUIIayFa, CaJbICTBIPYFa,
nonenaeyre acep erei. OKymbIHBIH OOHBIHIAFbI KAOUIETT] allly IIbIFapMAaIIbUIBIK OaFbITTa JaMybIHA
xereneini. Ocbl opaifla JIOTHKaNbIK Oay KaOUIEeTIH JaMBITYyJIBIH ©3IHIIK iC-OpEeKeTiH
yiisiMaacteipyna «Heni opHamacteipcam ekeH?», «CbIHapblH TaOBbIHIApY, «O311 KyMOaKy,
«[limiHgl  OpHANACTBIP»  CHUSKTHI  JIOTHKQIBIK  IIATQPOPMAIBIK  OWBIH  TYpPJEpiH  alTyFa
6omanpl.OcbiHAai miatopMainblK TarnchkipMaiapbl TAIKBIPIBIKICH, 13eMIa3AbIKIICEH OpbIHIAFaH
OayanapaplH OUTIMAUTIK JaFIbUIaphl KATBIITACHII, )KaKChl HOTIKE Oepei.

Omnnaifn mnatdopManap apKbUIBl MOHIIK TamchblpMajgap — OKBITYHIBUIIBIK 1C-OpEKeTTi
YUBIMIIACTBIPY OapbICBIHIA OFaH KaTBICYIIBUIAPABIH ©3 ToKIpuOeci apKpUIbl OiTiM, JIaFIbl
KaJIBIMITACTBIPy MYMKIHIIKTEpiHIH kKyieni Typi. [Imatdopma — kem KbIpiabl TYCIHIK, OCBIFaH Opaii
OpTYpJIi TamceIpManap Kesgecedi. bipi OKymIbUIapABIH JyHHE TaHBIMBIH JKOHE OWjay KaOlleTiH
JaMbITCa, EKIHIIICI eNTUTK, YIIHIN KYpacThIPYIIBUIBIK —JaFdbIHBI  JambiTaabl.  Keiioip
ratopmManap BIHTAIAHABIPY ofici peTiHme ne Kommaneutansl. QuizWizard, zipGrade, Joyteka,
Nearpod, Mozaik mnatdopma apKbUIbI- aTak Oepy, aJFbIC XKapUsIay, )KETEKUTUTIK, OUbIH KalTUTaHbl,
ynait Heri3iHe O0aranay, OpeIHAApIbl aHBIKTAY KYKBIK Oepy JKoHE T.0.

Omnnaiin mnatdopmaga OepinreH TamcelpManiap IIANIIAHABIKKA, ISJAIKKEe KaHa TopOuenern
KOWMaKIbl, OHBIH aKbLI-OWBIHBIH TOJIBICYBIHA, KaH AYHUECIHIH KaJIBIITACYbIHA, €CEUINl ocyiHe e
naigacel TUri3e/li, KaOIeTiH OSITHIM, TAHBIMBIK KACUETTEPIH JaMBITAIbI.

En Oacteicel, urardopmanbl maiganaHy OKYIIBUIAPIBIH ca0aKKa JETeH KbI3BIFYIIBUTBIFBIH
apTThipazbpl. HoTmxkeciH 013 €3IMi3JIH KYHAETIKTI Toxipubemizae kepim xypmi3z. OKy Kypai-
JapbIHBIH OHJIAWH IUiaTdopMa TYPIHIETI JKaHAPTHUIFAH HYCKACBIH KOJIIAHYy — 3aMaH TajnaObl. by
TEXHOJIOTHSUIaHBIPBIIFAH OKY MPOILIeci OOJIBIN CaHaNIa bl

KopeiTa kene aitapeiMbl3, OutiM OepymiH oOHIAWH TuiaThopMackl — Koramua Oocekere
KaOineTTi 0oy MakcaThlHAa HUQPIBIK TEXHOJOTUSUIApABl THUIMAI KONAaHyFa MYMKIHIIK OepeTiH
WHHOBAIVSUTBIK aKIapaTThIK Kypall.

MMaiinananbliaran dneduerTep Tizimi
1. Matrouikun A .M. Pa3zButue TBOpUYecKOl akTUBHOCTH IIKOJHUKOB. M.: [lenaroruka, 1991-155¢c.
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UDC 004.42
Zakiev Shamil”

EXPLORING PROBABILISTIC MODELS USING SIMULATIONS AND
COMBINATORICS

Anoamna

"100 mymxvin" MiHOEmi-COMMAIYWblAaAp O1IM JHCA3ACLIHA KeCiimMey YWIH HOMIpaepin mabybl Kepek Kypoeii
cyenapuil. Jacmypai ke3oelicox i30ey ey az mabwicKa dcemce Oe, KOpanmapowvl O0dleKmi sepmmeyee HelizoenzeH
cmpamezus maodvicka dcemy MyMKiHOIIH wamamen 31% - ea Oeiin apmmuipadvl. Byn 3epmmey mancolpmansl
MoOenvoey YwiH meopusnvik ecenmeynepdi Koadaumsin c++ modernvoeyin naudaranaowvl. Hamudicenep meopusmvl
NPAKMUKATLIK ~ IKCHEpUMEHMMmMepMeHr  YunecmipyOiy — MAaHbl30bLIbIZLIH — Kopceme — Omblpbin, — Odtlekmi  i30ey
cmpameuAcyIHblY MUiMOiniein Kopcemeoi. 3epmmey bIKMUMALObIK CMPAMeESUALAPbIHBIY OYPbICIbIZbIH KOpcemeoi
JHCIHE IPMYPAT CANANAPEA KOTOAHBLIAMBIH KYHObI AKNAPAMMbL YCLIHAOYL.

Kinm ce3dep: 100 mymgvin maceneci, biKmumManiobly cmpamezusicol, c++ moodenvoey, meopusiivlk Mooenvoey,
Oatlexmi i30€y, bIKMUMANObIK MeOpUACyl, NPAKMUKATbIK IKCnepumMenmmep, Kypoeai ecenmep.

Annomauus

3aoaua "100 3axarouennvix" npedcmasnsiem coOOU CLOJNCHBIL CYEHAPUU, 8 KOMOPOM 3aKIIOUeHHble OOJIMICHbI
Haumu ceou Homepa, umodvl uzbedcamv Kazuwu. B mo epems xax mpaduyuonmvii CryuauHulil ROUCK NPUBOOUM K
MUHUMATLHOMY YCnexy, cmpamezus, OCHOBAHHAA HA NOCTe008AMETbHOM U3YYEHUU SWUKO8, YBeIUYUBAem WAHCbL HA
yenex npumepro 0o 31%. B amom uccredosanuu 0s MOOEIUPOBAHUA 3a0auu UCnoab3yemcs mooeruposanue Ha C++,
noomeepoicoaruee meopemuyeckue pacuemvl. Pezynomamuvl  OeMOHCMpUpyOm 3pgekmusHocms  cmpamezuu
nOCIe008AMENbHO20 NOUCKA, NOOYEPKUBUS SANCHOCHb COYEMAHUsl Meopuu ¢ NPAKMUYECKUMU IKCePUMEHMAMU.
Hccnedosanue noduepxusaem 000CHOBAHHOCHb 8ePOSAMHOCTIHBIX cmpamezull u npeoiaeaem YeuHyio ungopmayuio,
NPUMEHUMYIO K PASTUYHBIM 00ACHAM.

Kniouesvie cnosa: npobnema 100 3axkniouennvix, eepoammocmuas cmpameeus, cumyaayuu na C++,
meopemuieckoe MOOeIUposanie, noCci1e008amenbHbll NOUCK, MeOPUsl 8ePOAMHOCHEN, NPAKMUYECKe IKCNePUMEeHMbL,
CROJHCHBIE 30aUU.

Abstract

The 100 prisoners’ task is a complex scenario in which prisoners must find their numbers to avoid execution.
While a traditional random search yields minimal success, a strategy based on sequential exploration of the boxes
increases the chances of success to about 31%. In this study, C++ simulations are used to model the task, confirming
the theoretical calculations. The results demonstrate the effectiveness of the sequential search strategy, emphasizing the
importance of combining theory with practical experiments. The study emphasizes the validity of probabilistic strategies
and offers valuable insights applicable to different domains.

Keywords: 100 prisoners’ problem, probabilistic strategy, C++ simulations, theoretical modeling, sequential
search, probability theory, practical experimentation, complex problems.

In the realms of combinatorial analysis, probability theory, and computational simulation,
challenges abound that necessitate strategic decision-making under uncertainty. The utilization of
computational simulations, particularly through C++ programming, has become instrumental in
exploring and solving complex problems across various domains. This study focuses on leveraging
C++ simulations to delve into the intricate landscape of combinatorial optimization and
probabilistic reasoning. By employing iterative experiments, we aim to analyze different problem-
solving methodologies and assess their effectiveness in navigating complex scenarios. Through this
investigation, we aim to advance our understanding of strategic decision-making in uncertain
environments and underscore the broader relevance of computational simulations. By synthesizing
theoretical insights with empirical findings, we endeavor to drive advancements in both theoretical
frameworks and practical applications. As a case study, we will examine the theory and practice
through the lens of the 100 prisoners' problem, elucidating how combinatorial optimization and
probabilistic reasoning can be applied to solve real-world challenges.

* First year student of Al-Farabi Kazakh National University, Faculty of Mechanics and Mathematics, Department of Computational
Science and Statistics, Almaty, Kazakhstan, e-mail: shamil.zakiev05@mail.ru
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In this problem prisoners, numbered from 1 to 100 are sentenced to death, at the same time
there are 100 boxes present, which are numbered from 1 to 100 with random distribution and
contain each prisoner’s number correspondingly. Taking turns when entering the room, each
prisoner is allowed to open 50 boxes. If all find their corresponding number, all are pardoned. If at
least one doesn't find it, all are executed. Prisoners can discuss strategy before the first one goes in.
A prisoner has a 50% chance of finding his plate. He can open up to 50 boxes out of 100. For 100
prisoners, the odds are as follows:

P(A) = % X % X % X % X % X...X % = 0.0000000000000000000000000000008

Where: P(A) - the probability of winning all prisoners

At that rate, it's likely that all prisoners will be dead. But there is a strategy that can increase
the chance of all prisoners to 31%. This strategy is based on the prisoners sequentially examining
boxes according to their corresponding number. Each prisoner starts with the box corresponding to
his own number and, if unsuccessful, moves on to the next box in ascending order of numbers. This
approach ensures that each box is not opened more than once, and eventually either a different
number is discovered or the limit of 50 boxes is reached. Let's look at an example and for clarity, let
us reduce the number of boxes and the number of maximum possible box openings by one inmate
to 10 and 5, respectively. The first prisoner opens the first box and finds the number 5. Then he
opens the fifth box and finds number 6. After the sixth box he opens the ninth box and finds his
number there. Eventually each prisoner will find his number or reach the limit of 5 boxes.

OOOOOOOOOO

1 Example of a loop

Each box contains a unique plate that either points to another box or is in the same box. The
boxes form closed loops where each box has one signpost to the next box. Prisoners start with the
boxes corresponding to their numbers and follow the chain until they find their signs or exhaust 50
attempts. To successfully complete the test, the maximum length of the loop must be less than 50
boxes, otherwise prisoners whose numbers match the loop will fail the test. Therefore, in order for
all prisoners to complete the trial, the longest loop must have less than 50 boxes. The probability
that the prisoners will win is calculated by the formula:

P(A) =1-P(B),

where: P(A) The probability that the prisoners will win, P(B) the probability of occurrence of
a loop greater than 50 (51, 52, ..., 100)

The total number of different permutations is /00!, which is the number of ways we can
create a loop of a hundred boxes. Keep in mind that these are not just strings of numbers, but loops.
For example: 2, 3, 4, 5 and so on up to 100 and then one is the same as 1, 2, 3, 4, 5 up to 100. The
total number of unique loops of length 100 is 100! divide by 100.

unique loops
P(L) = (uniq ps)

Where: L - loop length

(total number of permutations)

100!
_ 100 _ -~
P00 =901 = 100
Accordingly, for L =99
1
P(99) = —
(99) = 59

Consequently:
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P(B) ! + ! ! + -+ !
B 1001 991 98 . 51
P(A)—l—(—+—+—+ -+ —) ~ 0.31183

100 99 98 51

31.18% - the probability that the size of the longest chain will be less than 50 and each of the
prisoners will be able to find his plate, given the limit of 50 attempts.

This problem is quite difficult and requires a deep understanding of probability theory [1, p.
18]. However, even with a strong intuitive hypothesis, it is important to be able to formally test it.
C++ is a high-performance programming language that allows fast and efficient modeling of
probabilistic scenarios and multiple experiments to test hypotheses. This makes it an ideal tool for
working with probabilistic problems.

I have written a small C++ script to run a simulation of this experiment. This script uses
functions to generate random numbers and shuffle array elements, as well as loops to repeat the
simulation many times to produce statistically significant results [6, p. 192]. This approach allows
us to formally test various hypotheses and estimate the probability of their successful realization.

The use of C++ for modeling probabilistic scenarios allows us to analyze the problem in
practice, which helps us to better understand its peculiarities and make informed decisions based on
the results obtained.

In this paper, an algorithm has been developed to simulate this problem using C++
programming language. For this purpose, C++ standard library libraries such as iostream, algorithm
and random were used.

The simulation functions were divided into several steps. The generation of random numbers
was done using the createShuffledNumbers (see Listing 1) function, which creates and shuffles an
array of numbers from 0 to 99 using a random number generator. Each prisoner's attempt to find his
number is implemented by the function singlePrisonerAttempt, which tests whether each prisoner
can find his number in one of the boxes by opening at most 50 boxes. The runSimulation (see
Listing 1) function runs a simulation for a given number of prisoners and counts the number of
successful simulations. The main() (Listing 1) function is the entry point of the program and
controls the execution of the simulation. In this paper, the main() function initializes variables to
count successful simulations and the total number of simulations. It then runs 1,000,000 simulations
by calling runSimulation() (see Listing 1) for 10 prisoners.

After running the simulation 1,000,000 times for 10 inmates, results were obtained to estimate
the probability of successful completion of the task.

100 Prisoners: Successful Simulations: 311877 out of 1000000 31.1877

2 Results of simulations

The results of simulations were compared with theoretical calculations, and it was found that
the probabilities obtained theoretically and empirically have minimal error [2, p. 52]. Thus, the
adequacy of the theoretical modelling of the problem and the correctness of the mathematical
conclusions were confirmed.

Practical application of simulations: the results of the simulation carried out using the C++
programming language agree with the theoretical calculations, which confirms the adequacy and
validity of our mathematical models. Importance of combining theory and practice: the study
demonstrates that in order to solve complex probabilistic problems, it is necessary to combine
theoretical analyses with practical simulations. This allows not only to gain a deep understanding of
the problem, but also to test the effectiveness of different strategies in practice. Thus, the study
confirms the effectiveness of probabilistic strategies and emphasizes the importance of using
simulations to test theoretical assumptions [4, p. 275].
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Application
#include <iostream>
#include <algorithm>
#include <random>
void createShuffledNumbers(int numPrisoners, int* numbers) {
for (int i = 0; i < numPrisoners; ++i) {
numbers[i] =1,

std::random_device rd;
std::mt19937 g(rd());
std::shuffle(numbers, numbers + numPrisoners, g);

}

bool singlePrisonerAttempt(int prisonerNumber, const int* boxes, int numPrisoners) {
int boxToOpen = prisonerNumber;

for (int 1 = 0; i < numPrisoners / 2; ++i) {

if (prisonerNumber == boxes[boxToOpen]) {

return true;

}
boxToOpen = boxes[boxToOpen];

H

return false;

}

bool runSimulation(int numPrisoners) {

int* boxes = new int[numPrisoners];

createShuffledNumbers(numPrisoners, boxes);

for (int prisonerNumber = 0; prisonerNumber < numPrisoners; ++prisonerNumber) {
if (IsinglePrisonerAttempt(prisonerNumber, boxes, numPrisoners)) {

delete[] boxes

return false;

H
}

delete[] boxes;
return true;

int main() {

int successes = 0;

int numTotalSimulations = 0

const int numPrisoners = 100

for (int i = 0; 1 < 1000000; ++i) {

if (runSimulation(numPrisoners)) {

successest+;

}

numTotalSimulations++;

std::cout << numPrisoners << " Prisoners: Successful Simulations: "
<< successes << " out of " << numTotalSimulations <<" "

<< (100.0 * float(successes) / float(numTotalSimulations)) << std::end];

}

return 0;}
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IEIIMIEPII KOJIJIAY KYWEJIEPI: THIMI IIEINIMIEPTE APHAJIFAH
TEXHOJIOTUSIJIAP

Anoamna

Kasipei 3amanswl 6uznec-opmanap yHemi KUbIHOBIKMAp MeH maianmapea man 601advl, OYi aknapamman-
OvipbLIzan wewimoep Kabwvlioayosbl madvicmuvl 6acKkapyovly ey Manbi30bl dneMeHmi emedi. Byn mypavioa wiewimoepoi
Konoay acyiienepi 03 Kvizmemin muiMoi 6acKapyaa jcane an2a Kouan MAaKCammapulia Jcenmyae YMmbLIamblH YiiblM-
0ap ywin HenikmeHn Mauvi30bl KYpaiea auHaliamuvlHul anvlk 001a0vl. bacexenecmixmiy dcozapvl OeHeeui KOMRAHUS-
AapOan HApbiKmuly o32epyine dxcayan bepyoe dicedendikmi eana emec, COHbIMEH KAmap 6ackapyulblivlk wewinoep
KabwvL10ay Kabinemin de manan emedi. J{ocmypai wewim Kaowvlioay adicmepi eHOi me3 o32epemin Gu3HeC OpmacbiHbIH
MAaIanmapving calkec Keameloi, COHObIKMAaH KOMNAHUARAP OYI npoyecmi O4mauianoblpy Yuin 3aManayu aknapamm-
bIK MEXHONI02UANAPObL Oelcendi mypoe eHeizyoe.

Kinm ceszoep: Tycinoipinemin sicacanovt unmennekm, Lllanwary wewim kabvinoay, Kubep mypakmuolivlk,
Dxcnepumenmmep, J{epekmepoi 6HOIpy

Annomayus

Cogpementvie busHec-cpedbl NOCMOSAHHO CIAIKUBAIOMCS C MPYOHOCMAMU U MPebo8aHUAMU, YMO Oeldem npu-
Hsmue 000CHOBANHBIX PEUEHUT] BUANCHETIUUM DEMEHMOM YCHEWHO20 Ynpaeienus. B smom kxonmexcme cmanosumcs
SICHO, NOYeMy CUCmeMbl NOOOEPIHCKU NPUHAMUSL PEULeHUIl CIAHOGIMCS 8ANCHBIM UHCIMPYMEHMOM OISl OP2AHU3AYUL,
CmpemMsauuxcs 3hexmueno ynpasiame ceoeil 0esimeibHOCHbIO U OOCMU2amb HOCMAasIeHHbIX yenel. Boicokuil yposens
KOHKYpeHyuu mpebyem om KOMNAHULL He MONbKO ONEPAMUSHOCMU 8 PedcupOo8aHUl HA USMEHEHUs DbIHKA, HO U
CROCOOHOCU NpUHUMAams ynpasienyeckue peutenus. Tpaduyuonnvie memoovbl NpuHAMus peuleHull Oonbule He
COOmeemcmayiom mpebosanusim OblCmpo MeHAwelcs Ousnec-cpedbl, NO3MOMY KOMAAHUU AKMUBHO GHEOPSIOM
cospemenHble UHPOPMAYUOHHbIE MEXHOI02UY 051 ONMUMUZAYUY IMO20 Npoyeccd.

Kniouesvie cnosa: Obwsichumblil uckyccmeennvli unmennekm, bvicmpoe npunsmue pewenuii; Kubepycmoiiuu-
s6ocmy,; Dxcnepumenmol, COOp OAHHBIX,

Abstract

Modern business environments are constantly faced with difficulties and requirements, which makes informed
decision-making an essential element of successful management. In this context, it becomes clear why decision support
systems are becoming an important tool for organizations seeking to effectively manage their activities and achieve
their goals. A high level of competition requires companies not only to be prompt in responding to market changes, but
also to be able to make managerial decisions. Traditional decision-making methods no longer meet the requirements of
a rapidly changing business environment, so companies are actively implementing modern information technologies to
optimize this process.

Keywords: Explainable artificial intelligence; Fast decision making; Cyber Resilience; Experiments; Data

collection;

1. Kipicne. Ka3ipri yakpITTa KOCIMOPBIHAAP KBI3METIHIH THIMILIIT] OJIapIblH 0acKapyIIbUIBIK,
OH/IIPICTIK JKOHE MHBECTULMSUIBIK IICIIIMACPAL JKeJeN KaObliaay, COHai-aK ey apeKeTTepIi
KaObUIIay VIIIH KbICKa Mep3iMjae OW3Hec-TpolecTepal KahTa Kypy KaOlJeTiMEH THIFBI3
OaiimanbIcThl. Byt nporectepai xakcapTyIbIH HETi3r1 Kypaibl-KOMIaHUSHBIH 11IKI OTepanusiapbiH
JKETKUTIKTI aBTOMaTTaHIBIPY .

* on-®apabu atemgarsl KazYV, AKmapatTTeik TexHonorusmap paxynreti, Kacauusl uHTeNeKT *xoHe Big data xadenpachmeiy 1-mti
Kypc MarucTpanTbl, AnMaThl K. KazakaraH e-mail:zuparabish@gmail.com
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[Hemimaepai xonmay xyiuenepi (DSS) — Oy koMmbroTepMEHEHKEPIIEPTe KOMEKTECY YIIiH
kKacaJraH AKMapaTThIK JKyHeJaep MOCENeHIH KenTereH Oanama ImenriMiepiHiH OipiH TaHAaHBI3.
DSS-6yn yibIMAacTBIPBIIFAaH KUBIHTBHIFBI O0ap HHTEPAKTHUBTI KOMIBIOTEPJIIK aKIMapaTTHIK JKyie
MOJIeNbaep, Hpoueaypanap, OaraapiaMalblk  KaMTaMmachl3 €Ty, MaJiMmerrep  0asachl,
TEJICKOMMYHUKAIMSUIAp JKOHE IIeNNM KaObUTgaylibUiapFa KypbUIBIMAQIMaFraH —IICIIiMACPIl
HIenIyre KOMEKTECEeTIH KYPBhUIFbIIap HEMece JKapThulail KypbhUIbIMAaIFaH OuszHec macenenepil1].

[Hemimaepal konmay kydeci - Oyl aBTOMATTaHABIPBUIFAH KYHE ICKEepJiK Hemece
YUBIMIIACTBIPYIIBUIBIK IIEIIM KaObUIIay OpeKeTTepiH Koimaiael. JKyienep memiMaepai Konuay
omepanusuIapapl 0ackapyaa MaHbI3ABl Kypaa OOJIBIT TaObLIaAbl KOHE MEHEHKEp MEH KOCIOPBIH
KbI3METKepJiepiHe KaObuigayra KOMEKTECETIH j>KOClapiiay JAEHIensepi Te3 e3repyl MYMKIH KoHe
alJbIH-aTa AHBIKTAUIMAWTBIH KYpAedl Mocenenepre apHanraH memrimzaep. Lllemimuaepal xonmay
Kylienepi ABTOMaTTaHABIpbUIFaH HeMece ABToMarThl. Keitbip xarmaimapaa menrimaepal Kojigay
JKy#enepi, MbICaJIbl, OpT KayIICi3AITiHAe KOJJaHbUIATHIH MICTIIMICP erKeH-TerKe KaOblaaHa bl
aBTOMATTHI TYpJlC OPHBIH/A, FUMapaTTa TYTiH IIBIKKAH Ke3/1e OipJeH CUTrHam kioepijeai eH *KaKblH
OpT COHJIPY ACTIOCH )KOHE Te3 KaObUITaHFaH OPEKETTEPICH OMIp KYTKapbhLUIaasl [2].

3eprTey MiHaeTTepi:

e mIenIiM KaObUIAayAbl KOJIAy XKYienepl YFbIMBIH 3epTTeY;

e mIenriMzaepi Kojaay KylenaepiHiH apThIKIIBUIBIKTaphl MEH KEMIIUTIKTEPIH aHBIKTAY

e 3aMaHayd KOMITAHUSJIAPJBIH AaBTOMATTAHABIPBUIFAH IIENIIM KaObUIIAy IKYHeIepiH
najalaHybIH Ty .

Horm:kenep. Kaszipri yakpITTa KeNTereH YHbIMOap €H THIMAI MIennmaep KaobUiaayra
KOMEKTECY YIIIH 9pTypJli mennmaepal Konaay sxyrienepin (DSS) maitnananaasr. DSS-0y opTypai
(dakTopiappl, COHBIH IIIIHAE JAEPEKTep MEH AapTHIKUIBUIBIKTApJbl €CKEpPE OTBIPHIN, IIEIIiM
KaObLIIayFa MYMKIHIK OepeTiH aknapatThik xyuenep. Lllemimaepal kongay KyieciHiH HE eKeHIH
TYCIHY YUIIH OHBIH (DYHKIMSJIAPbIH, HETi3T1 TYpJepiH, KYpPbUIBIMBI MEH EPEKILIENIKTEePiH ecKepy
KaKeT.

DSS 6ipnewe mypnepi o6ap:

e MonuTopuHr XoHE Oaranay xyienepi. Omap )kargapl  OakpUiay KOHE  IC-OPEKETTiH
TUIMIUNNH ~ OaFanay yUIiH KOJAaHbLIa k.

o Jlepexktepni Oapnay. byn ylkeH kenemaeri AepeKkTepai  Tanjaay YIIiH HHHOBAIUSIIBIK
QITOPUTMACP MEH JJIICTEP/Ii KOJIJaHATHIH JKYHeep.

e bimim xe3aepi. OnapasiH PYHKITUSACH MICTITIM KaObUIIay YIIIH Maijananyfra 00JaThIH
aKMapaTThl )KUHAY )KOHE YHBIMIACTHIPY OOJIBIN TaObLIa b3 ].
e (CapanramanbIK xyhenep. Onap memriM KaObU1ay YIIiH capanbuiapablH O0i1iMi MeH

TOXKIPUOECIHE HETI3/IENTeH IICTEP Il KOJITaHAbI.
e Mogenpaey xoHe MoaenpAey. Omap Oonamiak OKuFagap MEH HOTIKenepAl Ooipkay YIIiH
MOJIETIBCD Kacay YIIiH KOJJaHbIIaab[4].

[Hemimaepal Koagay >KyHECiH 93ipyiey Ke3iHJe MBIHAJIApAbl €CKepy KaxeT yilbiMua Oap
menmiM Kabbuigay mnpolueciHig epekmerniktepi. Jlereamen DSS ym Herisri  QpyHKUMOHAIBI
KOMITOHEHTTEPIH aHBIKTayFa OOJIaJbpl: MOTIMETTEp 0a3achkl, MAIMETTEp 0a3achl YII 1IKI JKyHeaeH
TYpaTblH MoOjenbAep MeH Oarnmapiamanslk [miki sxyihe: skyilenep aepextep ©a3achlH Oackapy
(IKBX), monenbnep 6a3zacein Oackapy sxyienepi (JAKBXK) skone >xyienep maiganaHymibl MEH
KOMIIBIOTEP apachblHAarbl HHTEpdencTi Oackapy.

1. DSS monimemmep 6azacwi:

Jlepekrep Oa3acelHIa OpTYPNi KO3AEPACH, COHBIH IMIHAE IMIKI KO3[ep/eH alblHFaH
MoJliMeTTep Oap YHWBIMHBIH JIEPEKTEpl, OPTYPJi KOCHIMINAIAp, COHJAN-aK CHIPTKBI KOCHIMIIIAJIap
’KacaraH MONIMETTep HMHTEPHETTEH allbIHFaH JEpeKTep XoHe T. 0. KaObuimayasl Kojjuay
XKyuenepiniH JlepekKopsl mentiMaep marblH HEMece YJIKEH OOTybl MYMKIH (IepeKTep KOWMachl)
YUBIMHBIH aKNapaTTHIK KAKETTUTIKTePIH KOMIANTHIH IepeKTep OaHKi.

2. DSS mooenvoep basacvl:
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Monenbaep 0azacbl opTYpii MaTeMaTUKAaJbIK JKOHE aHATUTHKAIBIK MOJAEIbACPIACH TYPaJbl,
oJlap KypJAemi AepeKTep/i Tauaay YIIH KOJJIaHBUIAIbI, OChUIANINA KAXKETTI ACPEKTEePAl MIbIFapa bl
akmapar. Mojenb op TYpJii KipicTepre HETI3JeNreH HOTIKeNIepai OopKaiiapl HeMece IIapTrap
HEMece MIapTTap MEH KipicTepiH TIpKeCiMiH aHBIKTaWIbl KaXeTTI HOTHXKEre KOJ JKETKI3y YIIIH
KaxeT. bomysl kepek MopenbaepAl TaHjgay MIennM KaObuimayabl KoJjay >KyHeciHe eHTI3UIreH,
NaiganaHyIIbIHBIH TaJlanTapblHa OalIaHBICTHI )KOHE MaKcaTTapbI[S].

3. Hepexmep 6azacvin backapy scytieci (IKbXK):

Kanmel HeMece apHailbl MakcaTTarbl OargapiaMalblK KYPaJJapblH JKUBIHTHIFBI, TEPEKTEP
0a3achlH KypyIbl, MaHUMYJSLUSUIAyIbl oHE TMalganaHyabl OackapyAbl KaMTaMachl3 eTell
(xipicTipy, K010, YHBIMIACTHIPY, JKOHE KaHapTy). bynm »xyiie Kayinci3mikTi KamTamachl3 eTeli
JEPEKTEP/Il CaKTay, CCHIMJIUTIK )KOHE TYTACTHIK.

4. Mooenvoep b6azacvin backapy acytieci (CYBEM):

byn xyiieHiH QyHKIUsIaphl KIKTEY, YUBIMIACTRIPY *)oHE (popManapra KOJI JKETKi3y OOJIBIT
TaObLIaAbI, AFHH, Oy QYHKIMSIIAp AEPEKKOPbl OacKapy >KyHeciHiH (yHKIUsIIapbiHa YKCac.

5. Unmepdgheticmi 6acxapy orcyiieci:

byn xyiie wuHTepakTuBTI rpadukanblk uHTEepdeiic Oonbim TaObuaasl DSS MeH OHBIH
naigaaHymbUIapbl apachlHIAFel ©3apa opekerrecymi xkeHuraeTemi. O HOTHKeNIepi KepceTedi
MOTIH, KecTe, JAuarpaMmainap HeMece T. 0. CHSKTHI 9p Typiai Gopmaaarbl TanaayablH (IIBIFHICH)
rpaduka. [laiinananymisl WBFYAB KOPY YIIIH JAYPHIC ONMIUSHBI TAHJAN aaasl OHBIH TajamnTapbiHa
coiikec. Mutepdelic aHBIKTAAbl: NaiigamaHylibl Tidi; T JOUCIUICH SKpaHBIHAA AHANOTTHI
YHBIMJIACTBHIPAThIH KOMIIBIOTEP XabapiiaMasaphbl; Mai1ananybiHbl Oty [6].

Bbip kocimopeiHAa 1mienriM KaObUIAAyIbl KOJAAY OKYHWENepiH MaijanaHy TapanTap/IbiH
KONTETeH apTHIKIIBUIBIKTApBI 0ap, ajl eKiHIIi KaFbIHAaH OipHele KeMIuTikTepi 0ap, Oy kenecineit:

ApmuiKubliviKmapul:

® TYpaKThl KaMTaMachl3 €Ty apKbUIbl YHBIMIACTBIPYIIBUIBIK OaKbIIAyIbl aPTTHIPAILI

Oaraymay YVIIIH TadJadaHbUTybl MYMKIH akmapaT MeEHEDKepJiepiHe KbI3METKEPJIePIiH
OHIM/IIIITI;

e [emnnM KaObulgayIbIH TUIMIUTITT MEH JKbUITAMIBIFBIH apTThIPAIbl;

e 0ackapy MpoIECTepiH aBTOMATTAH IbIPyFa KOMEKTECE/I];

e YifBIM IITiHJE OKBITYFa BIKMAJ €Tel, OUTKEHI €HTi3y jKoHe icke Kocy ymriH ¥iemMaa DSS

Oenrini 6ip JaFapUIAPIbl JAMBITY KaXKeT;
e yiiBIMHBIH OOMDKay KaOUIeTiH apTThIpajbl, COHABIKTAH, OOJallakKa MIeNNM Kaobuiaay

KaOljeTi;
e  VIfBIM IIIHJET] TYJIFaapajblK OaiIaHbICThI JKakcapTabl [7].
Kemwinikmepi:

e DSS a3ipney xoHe eHri3y KyHbI OpacaH 30p MHBECTULUSUIAPIBI KAXET eTelli, Oy OHbI
KIIIripiM YAbIMIAp YIIiH KOJI )KeTiMal eTneiiai [8];

e MEHeIKepJep Kyilere ThIM KeIl CeHIM apTybl MYMKiH, OyJ1 CyObEKTHBTI *OSIbI IIEUIiM
KaObLIAay aCTeKTICi;

e Keiibip karmaiiiap/ia nmaigananymbuiap apThIK aKmapar ajxa anajbl MIeIiMHIH THIMIUTITTH
TOMEHJIETY1 MYMKIiH;

e Kare mienrimMaep KaObUIIaHFaH >Karlaiia, maiJaniaHymbuiap aybicThipa amaiasl DSS

YIiH jKayankepuiiik [9].

[Memimaepai konaay IKyWedepiHIH KEMIIUTIKTEpIHE KapamMacTaH, OJapAblH OOIybl
KOCIMOPBIHAAFBl 3MATKEPIIIK KaluTall AJIEMEHTTEpiHIH Oipi peTiHAe XoHE oJjapibl NalganaHy
Oackapy menriMaepiH KaObuimay OapbIChIHIA O KaxeTTi (akTopiapiablH OipiHe aiHaJIIbI
KOCIMTOPBIHHBIH JKYMBICHIH KalIFAaCTBIPY JKOHE OHBIH OOJCEKeNecTiKTe eMip Ccypyi, acipece
OHEPKOCINITIK JaMy OHE VJIKCH TEXHHMKAJIBIK IMPOTPECC, COHAAN-aK KYPACTUNK TYPFBICBIHAH
KOCIMOPBIHHBIH KOPIIAFaH OPTAcChl JKOHE KONTEreH IIIKi >KoHe CBHIPTKBI Jepekrep. lllemimaepai
Konmay okyuenepi Cama MeH THIMAUTIKTI apTTHIPATBIH JKEpJe JKOHE op TypJi JACHrenseri
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MEHEIDKEPJICPIIH KYMBICHIH KEHUIACTE/Il, COHBIMEH KaTap OW3HECTEerl Mocenenepal IIenry
XKBUITAMIBIFbIH apTTHIPbIHGI3 [10].

KopsoiThinabl. KazakcTanaplk KOMMIaHMsIIapa IMIEMIM KaObUIAayAbl Kojijaay KyhenepiH
naiinanany eHpipic MeH OacKapyAblH THIMIAUIITIH apTThIpy asChIHAA KapacThIPbUIATHIH ©3€KTi
TaKbIphIl O0bINT TaObuTaabl. Keltbip kemeprinepaiH OoyblHa KapamacTaH, KelOip KOMITaHUsIIap
Ka3ipain e3inae DSS konmmananbl koHe onapiabl KOJJaHyAaH alTapiblkrail maiiga amaael. DSS
KOJIIaHy KOMITaHMsUTapFa JEepeKTepAl Taljay HETI3iHAE THIMIIPEK KOHE IOJIpeK IIemiMaep
KaObUIayFa MYMKIHIIK Oeperi »koHe Oy ypaic Oomamakra kanracaabl. DSS -Oyn mpormecti
aBTOMATTaHBIPYFa JKOHE MIEHIMACP/IIH THIMILIITIH apTThIPAThIH OPTYPIi GaKkTopiapabl eCKepyTe
MYMKIHIIK OepeTiH KyaTThbl IIennM Kadbuigay Kypaibl. OnapablH opTYpii Typiepi, KYpbhUIBIMBI
JKOHE epeKIIeNiKTepi 6ap, OipaK omapbIH HETi3rl MakcaThl YHbIMAApFa IEpeKTep MEH akKmaparka
HETI3/IeNreH AypbIC IIemiM KaObuigayra KeMmekrTecy Oombil TaObutazpl. Ocbutaiiina, Kypueni
Oackapy Mocerneci OOWBIHIIIA OacTanKbl aKIapaTThl TajlaayFa, 00JDKayFa, KallbUIayFa jKOHE CalbIm
KeJreHae IyphIC HIemiM KaObuinayra OalaaHbICTbl MHTEUIEKTYas bl KaOlIeTTep Il TOMBIK JKy3ere
acelpy YVIIIH IIemiM KaObUIAayabl KOJIAyJbIH 3aMaHayd >KOHE OoJialiakK WHTEJUICKTYaJl bl
Kyienepi MeH VMHTemIeKTyalabl ecenke aiay >Kyienepi eH jkKaHa MPOTPECCUBTI TEXHOJIOTUSIAPIBI
KOJITaHy apKBUIBI JKY3€Te achIPbUIyBl KEpEeK JETeH KOPBITHIHABI jkacayra Oonaapl. Oenrimi Oip
KarJaiiFa »>KOHE TarchlpMmara Oeifimaene amaTblH JAMHAMUKAIBIK JCpEeKTep MOJeNbAepiHe,
TapaThUIFAH JKAaCaHIbl HMHTEUIEKT TYXKbIphIMIaMalapblHa HETI3JEeNTeH, IIelliM MpPOoIeciHae
JEpeKTepAiH YIKEH KoJIeMiH Mapasuieibal eHAeY, COHAai-aK HOTHXKeNepIi CeHIMA1 Typ/ie IIbIFapy
omicrepi. COHABIKTAH MICHIIM KaObUIIAy bl KOJIAAYABIH WHTEIUICKTYaIbl KYHENIepiH, NepeKTepai
OHJIIpY XyilenepiH, Oackapy >koHe Oomkay >KylenepiH KYpyAblH €H MEepCIeKTHBANbI TICUIAEPiHIH
Olpi-maiinanany HEUPOHABIK KEJIUIEp TEOPHUSACHl MEH MpaKTUKACBIHAAFhl 3aMaHayHW FhUIBIMHU
o3ipieMenep, Kom KpUTEepHaIbl TaHIAy MEH aHBIK €MEC JIOTMKAIBIK TY)KBIPHIMHBIH aHBIK €Mec
MOJICTBACPI MEH 9JIiCTEPI.
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Irzhanova Symbat *

MATHEMATICS IN SUSTAINABLE DEVELOPMENT:
ANALYZING ENVIRONMENTAL DATA, OPTIMIZING RESOURCES
AND MODELING FUTURE TRENDS

Abstract

This topic delves into the pivotal role of mathematics in implementing the paradigm of sustainable development.
It explores how mathematical education contributes to environmental management by analyzing environmental data,
optimizing natural resource usage, and modeling various scenarios to predict future trends. Through mathematical
methods such as statistical analysis and modeling techniques, this topic elucidates how informed decisions can be made
to ensure environmental, social, and economic sustainability for present and future generations.

Key words: Sustainable development, Mathematics, Environmental management, Mathematical education,
Analysis of environmental data, Optimization of natural resources, Modeling, Climate change modeling, Statistical
analysis, Mathematical optimization methods, Economic sustainability, Computer modeling, Future trends, Environmental
conservation, Informed decisions

Anoamna

Byn momin mypaxmer 0amy napaouemacbina HCan-sHcakmel WOy Hcacaiovl, OHblY OOIAUAK YPNaK YIMiH Kopula-
8aH OpMAHbL CaKMail OMbIPLIN, AOAM3AMMbIY KA3Ipel KadiCcemminikmepin KaHazammaHnoblpyodebl MAaHbl30bLIbISbIH
kepcemedi. On Kopuiazan opma, 3HEP2emuKd, ayblil Wapyaulbliblebl, SKOHOMUKA, OEHCAYIbIK cakmay, Oiiim oepy Jcane
KOJIIK CUSIKMbL MYPAKbl 0amyobl Jicy3e2e acblpyad Kamblcamvli Jpmypii cekmopaapobl sepmmetiol. Momin mypaxmol
0amy uoesnapviH Hcy3eze Acblpy0azbl MameMamuxaiblk, OLIMHIY ponine Hazap aydapaowsl. On mamemMamuxa Maybi30bl
PO AMKApamulH yulL He2izel 6a2ulmmbl aHLIKMAObL: IKOIOUANBIK Oepekmepoi manoay, mabuzu pecypcmapobi Oymati-
JAHOBIPY JHCIHE MOOeNbOey, COHbIY fiHOe KIUMAMMbIH 032ePYiH MOOEeNbOE) .

Tytiin co30ep: Typakmul 0amy, Mamemamuxa, KOpuazan opmansl 6acKapy, MamemMamuxaibli Oiiim, 9KOI02Us-
AbIK  Oepekmepdi manday, mabueu pecypcmapobi OHMAUIAHOBIPY, MoOelboey, KIUMAmmbly 632epyin moodervoey,
CMamu-CmuKaIbli maioay, MamemMamuKaiblK OHMailianoblpy 20iCmepi, IKOHOMUKATBIK MYPAKMbLIbIK, KOMILIOMEPTIK
Modenvoey, borauakmagvl wmewimoepoi Kopeay

Annomayus

Omom mexcm npedocmagisiem 6CeCMOpOHHULL 0030p NapaouesMvl YCMOUYUB020 PA36UMUS, NOOYEPKUBAS €20
8AJICHOCY 0151 YOOBTIEMBOPEHUs. MEKYWUX NOMPEOHOCMell Yeno8euecmsd npu cOXpaneHuu oKpyxcaiowel cpedsl 0
oyoywux noxonenuil. OH ucciedyem pasiuyHvle CEKmMopbl, YYaACMEYIOWuUe 8 Peanusayuu YCmoudugo2o pa3eumus,
makue Kax 9KON02Usl, IHeP2eMUKd, CeNbCKOe X035AUCME0, IKOHOMUKA, 30pA8OOXpanenue, 00pa3osanue u mpaHcnopm.
Texcm cocpedomauugaemcst Ha poiu MAmMeMamuyecko20 0opazoeanus 8 pearuzayuu uoet ycmouuuso2o pazeumus. On
gbloesiem mpu Kiouesvle 00IACmU, 20€ MAMEMAMUKA uzpaenm peuarouyio poib: AHAIU3 9KOIOSUYECKUX OAHHbIX,
ONnMUMU3AYUSL NPUPOOHBIX PECYPCO8 U MOOEIUPOBANUE, BKIIOUAS MOOETUPOBAHUE USMEHEHUs] KIUMAMA.

Kniouegvie crosa: Ycmoiiuusoe paszsumue, Mamemamuka, Ynpaeienue oxpyowcaiowei cpedou, Mamemamu-
yeckoe obpazoeanue, Ananus sxonocuueckux 0annvlx, Onmumuzayus npUpooHsix pecypcos, Modenuposanue, Modenu-
posanue usmenenus kiumama, Cmamucmuyeckuti ananus, Memoovl mamemamuueckol onmumusayuu, IKOHOMUYECKAs
yemotiyueocmo, Komnvromeproe moodenupoganue, Byoyuwue menoenyuu, Oxpana okxpyoscarowei cpeowvi, HUnpopmu-
POBAHHBIU peLieHUs

Introdustion. Definition of the paradigm of sustainable development and the role of mathe-
matics in its implementation.

Sustainable development is a set of measures aimed at meeting current human needs while
preserving the environment and resources, that is, without compromising the ability of future
generations to meet their own needs. In the process of implementing the sustainable development
paradigm are involved such sectors as ecology and the environment, energy, agriculture and food
security, economics, healthcare, education, transport and logistics, etc. In my project, I would like
to talk about the role of mathematical education in the implementation ideas about sustainable
development.

* First-year student of Department of Computational Sciences and Statistics, Al-Farabi Kazakh National University e-mail:
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Main body.

2.1. Analysis of environmental data. Calculations of environmental data such as air and water
pollution levels, population density, climate change, etc. Statistical analysis allows you to explore
differences, relationships, and trends in data. This information is then visualized in graphs, charts,
maps, etc.Based on these data, consequences are predicted depending on various scenarios and,
together, this information contributes to the optimization of environmental management.

2.2 Optimization of natural resources. Optimizing the use of natural resources involves
finding the most effective solutions, taking into account many factors. Mathematical optimization
methods provide tools for formulating and solving problems such as rational distribution of land,
water, energy resources, as well as participation in the management of natural reserves and reserves.

2.3 Modeling. Climate change modeling: Mathematical models are used to simulate changes
in the atmosphere, ocean and ice. They allow scientists to study the impact of various factors, such
as greenhouse gas emissions, on climate change and predict future trends.

Mathematical models help to understand the interactions between different species in ecosystems,
changes in populations, and the impact of human activities on biodiversity. Mathematical models are
used to analyze economic systems, predict growth trends, and understand the impact of various policies
on economic development.

Mathematical models can analyze the impact of different development strategies on environ-
mental, social and economic sustainability, helping to make more informed decisions.

Computer modeling involves the use of mathematical methods to create abstract representations
of real systems, allowing the exploration of their behavior, prediction of outcomes under various
scenarios, and optimization of management strategies to achieve sustainable development.

Conclusion. In conclusion, the participation of mathematics in the sustainable development
paradigm plays a key role in solving complex problems facing humanity. Mathematical methods
and models help analyze data, optimize resources, predict future scenarios and make informed
decisions, taking into account environmental, social and economic aspects. Through mathematics,
we can develop sustainable development strategies that promote the conservation of natural
resources, the equitable distribution of benefits, and the creation of viable communities for our
current and future generations.
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DEVELOPMENT OF INTEGRATED VIDEO SURVEILLANCE
AND ALARM SYSTEMS TO ENSURE INFORMATION SECURITY

Anoamna

Kyoikmi mine3-Kkynvix yncinepin manoay yuwiin H#coeapvl candaivl Kaopaapovl mycipe aiamvlH HCIHE HCACAHObL
unmennekm nen Mawunanelx okeimy anreopummoepin nauoanana aramuvin beiinebakwinay oicytienepin acacay. Axna-
pammolK Kayincizoikke Oipmymac Ke3Kapacml KAMMAMACbl3 emy YuiH OetinebaKbliay iCyueiepin Kol HCemKizyoi
backapy orcane KipyOi anblKmay sHcyuenepi cuskmol OacKka Kayincizoik mexHoI02UsiapoimMer Oipikmipy.

Kinm cezoep: OpenCV, YOLO, DeepFace, CNN, FaceNET.

Annomayus

Paspabomxa cucmem 6udeonabniooenuss, Komopvie MO2ym CHUMAMb GblCOKOKAYECMBEHHblEe KAOPbl U UCNOIb-
3068amb UCKYCCMBEHHbIIL UHMEIEKM U AN2OPUMMbL MAUWUHHO20 00VYeHUs Ol AHAIU3A MOOeiel NOO03PUMENIbHO2O0
nosedenusi. HMumezpayust cucmem 6udeonaduo0enust ¢ Opy2umu MexHoI0usIMU 6e30NacHOCmu, MAKUMU KAK CUCITEeMbl
KOHMpOisi 00CMYyna U OOHApYJiCeHus 6mopiceHutl, 01 obecneyeHUs: YeIOCMHO20 Nno0Xo0d K UHQOPMAYUOHHOU
be3onacHocmu.

Knroueswvie cnosa: OpenCV, YOLO, DeepFace, CNN, FaceNET.

Abstract

The development of the video surveillance system, which can take high-quality frames and use the intelligence
and algorithm of machine learning to analyze models of subconscious communication. Integration of the video
communication system with other technologies of security, such as the system of control of access and protection of
entry, to ensure the integrity of Information Security.

Keywords: OpenCV, YOLO, DeepFace, CNN, FaceNET.

Video surveillance and alarm systems are one of the most important components of comprehensive
information security systems. They are used to control access, protect the perimeter, monitor workflows,
and identify unauthorized activities. Video surveillance and alarm systems are a necessary tool to ensure
the safety of personnel, the safety of property and the rational use of resources.

The video surveillance system allows you to capture and store information about what is
happening on video. System data includes video cameras, monitors, loggers and other devices.
Camcorders can be fixed or rotary with the ability to control the direction of view. Monitors serve
to display the image transmitted from the camera, and loggers serve to record and store video data.
Also, video surveillance systems can be used to determine the efficiency of production processes,
control transport and control the passage of people [1]. The alarm system is designed to detect
various out-of-State situations, such as penetration into the protected area, fire, water leakage, etc.
The alarm system can be standalone or integrated with a video surveillance system.

One of the most important functions of video surveillance and alarm systems is access
control. These systems allow you to determine who has the right to access protected objects,
monitor the movement of people and vehicles in the protected area, as well as identify attempts to
enter without permission. This significantly increases the level of security of objects and ensures
their control. Video surveillance and alarm systems allow you to determine the level of availability
for each user, create reports on visitors and monitor the movement of transport in the protected area.

Video surveillance and alarm systems are widely used in various fields such as business,
manufacturing, government agencies, vehicles, etc. Through video surveillance and alarm systems,
the company's management can monitor work processes and improve staff efficiency.

Currently, the development of complex video surveillance and alarm systems that can use
artificial intelligence and neural networks to analyze video data is becoming an increasingly urgent
problem. Such systems can automatically detect freelance situations, classify objects in an image,

First-year master's degree student of Department of Information Security, Al-Farabi Kazakh National University
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detect the movement of objects, recognize faces and vehicle numbers, and much more. Thanks to
this, video surveillance and alarm systems with neural network algorithms can significantly
improve security efficiency and reduce errors [2].

In the last few years, the use of neural algorithms in video surveillance systems has become
increasingly popular. These algorithms make it possible to automate the process of identifying and
recognizing objects in the video, which, in turn, reduces the load on the human factor and increases
the accuracy of the system. In this text, we will consider the use of neural network algorithms to
identify and recognize objects on video, as well as recognize faces and car numbers.

Neural network algorithms for detecting objects in video:

» in video surveillance systems, one of the most common applications of neural network
algorithms is the detection of objects on video. For this purpose, various neural network
architectures are used, such as region-based Convolutional Neural Networks (R-CNN), Single Shot
Detector (SSD), You Only Look Once (YOLO) and others;

» R-CNN is one of the most popular algorithms for detecting objects on video. It uses a
convolutional neural network to highlight the features of objects in images and classify them
further. The algorithm consists of several stages, in each of which the image is processed. At the
first stage, the algorithm allocates several areas in the image that may contain objects. Then, for
each region, the symbols are calculated using a convolutional neural network, and at the final stage,
the classification of objects takes place;

» SSD is an algorithm that allows you to detect objects in the image in real time. It uses a
convolutional neural network that analyzes the image on multiple scales and finds objects at all
levels of detail. Unlike R-CNN, SSD does not use image pretreatment, which allows you to increase
the speed of the algorithm;

And YOLO is an algorithm that allows you to identify objects on video in real time. It uses a
single convolutional neural network that analyzes the image on multiple scales and finds objects at
all levels of detail, and then immediately determines their class and image coordinates. The YOLO
algorithm is much faster than R-CNN and SSD due to its simplicity and efficiency;

» additional neural network algorithms for recognizing objects in video;

» in addition to identifying objects in a video, neural network algorithms are also used to
recognize objects. They can be used for surface identification, vehicle brand identification, and
other tasks;

For Face Recognition, various algorithms are used, such as FaceNet, DeepFace and others.
FaceNet is a neural network that uses convolutional layers to extract cues from a face image. The
resulting marks are then used to compare the faces and determine if they match. DeepFace is
another neural network used for facial recognition;

- algorithms based on convulsive neural networks can be used to recognize car numbers on
video. Such algorithms work as follows: first, the image is divided into segments, then symbols are
calculated using convolutional layers for each segment, and finally, based on these symbols, the car
number is determined.[3]

In general, the use of neural network algorithms in video surveillance systems makes it
possible to significantly improve the accuracy and speed of the system, as well as reduce the load
on the human factor. However, to achieve a good result, it is necessary to carefully configure the
parameters of algorithms and train neural networks to a large number of data. In addition, the
development of technology and an increase in data volumes contribute to increasing the efficiency
and accuracy of video surveillance systems based on neural network algorithms.

In addition to detecting objects in the video, neural network algorithms can also be used to
prevent abnormal behavior in the video. It can be useful for detecting undesirable situations such as
theft, assault and other crimes, as well as for ensuring safety in production or other areas.

Various types of neural networks can be used to detect abnormal behavior in a video, such as
repetitive neural networks (RNN), convolutional neural networks (CNN), and deep neural networks
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(DNN). Repetitive neural networks can be used to analyze sequences of images, which makes it
possible to detect changes in the behavior of objects and people, for example, changes in the
trajectory of movement. Convolutional neural networks can be used to analyze specific areas of an
image and identify abnormal patterns, such as an unplanned view of objects in a video. Deep neural
networks can be used to detect complex abnormalities that may be difficult to observe by other
methods, such as abnormal behavior of a group of people.[4]

To identify abnormal behavior in a video, you can use both observable parameters such as the
movement, speed, and direction of objects, and invisible parameters such as the behavior of people
and group actions. For example, in production, a neural network system can be used to identify
workers who do not wear protective equipment, or to identify workers in hazardous areas. In
addition, neural network algorithms can be used to detect unusual events, such as fires, explosions,
etc.

In general, the use of neural networks to detect abnormal behavior in a video can help
improve security and ensure more efficient use of resources, as it allows you to automate the
process of detecting unwanted events. However, when developing such a system, it is necessary to
take into account some limitations, such as the accuracy of the system, the possibility of false
positives, the confidentiality of information, etc.[5]
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CIIOPTTBIK ’)KOHE KOMITBIOTEPJIIK OMBIHIAP AJJAHBIHA KOVMBIJIATBIH
CAHUTAPJIBIK - THT'HEHAJIBIK TAJIAIITAP

Anoamna

Cnopmmpbik, dHcane KOMNbIOMEPTIK OUbLIHOAP AlAHbING KOUbLIAMbIH CAHUMAPTIbIK, — CUSUCHAbIK MAANMap opulHOATy
xepek. Cebebi bana 60i30iH OonauazbiMbl3, 01APObIH OEHCAYILIKMAPLIHbIY MbIKMbL KANXCHIPILL OOYbIHA Mypi pakmoprap
acep emedi. Mvicanvl Kopwiazan opmaoagbl ayaHbly JACHbIEbl, MAMAKMbIY KYHAPIbLLIbIZGIHIY MOMEH O0Iybl, KYHAPIb
Canaivbl OHIMHIK OAACLIHLIY HCOLAPLL OOTYbL, MYMBIHYULLL XATBIKKA KOJL HCEMIMCI3 OOLYbl JHCIHE CHOPIMMBIK, KOMAbIOMEPIIK
OUBIHOAPObIY KONMeNn auibliybl OaceKerecmikmi nmyovipein, Oananapobly YaKbIMbIHbIY OACLIM Kenwinizi coHoa emeoi.
Bananapea onoa monvikkanowl srcagdaii scacany kepek. Kac ecnipimoepdiy cnopmmuik olibIHOap 0a Hemece KOMNbIOMepiK
KIyomap 0a MonblK Hcaz0aul HcAcaimagan 6oicd, MblCaibl KOMNbIOMEPNepoiy Y3aK VaKbli TMOKKA KOCHLIYbIHbIH
CANOaPLIHAK ayadagsl MUKpOOmMapobly 3apsOmaibln Y3aK VAKblm ayaod KalblKmaybiHa cebenuti 60navl. Mine ocbinbiy
CandapviHan mex o dicepoe OMvIPaH 6anaza emec, JHCayaoan KOCbllean OAIaHblY OEHCAYIbIebIHA KAYinmi O0Iybl MYMKIH.
Con cebenmen on dcepOiy eOeHi cazam CailblH JHCYbLIbIN, Ycmenoepoiy yemi Cypminin, masza 6oneanvl Oypuic. Op mekeme
CAHUMAapIbIK, - 2USUEHATIBIK Wapanapobl YCMAaH2AHbL JHCOH.
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Kinm co30ep: Conpmmuix oublHOap, O€HeHi WbIHLIKMbIPY, JHCAC OCHIpIMOEp, CAHUMAPIbIK — 2USUCHATIbIK
mananmap, MUKpooOmap, KOMnoIOMepiK oublHOap, KOMNbIOMeEPIK K1yomap, ayaoa mapaiy.

AnHOomayusn

Jonsicuvl cobnodamuvcst canumapho-eusuenuyecKkue mpebosanust K 3aHsimusiM CHOPmoM U KOMRbIOMEPHbIMU USDAMU.
Tockonvky Ooemu — Hawe Oyoywjee, Ha Ux 300posbe GUAIOM pasiuuHvle Gaxmopsl. Hanpumep, 3acpssnenue 6030yxa
OKpydicaiowell  cpedbl, HU3KAs NI0006UMOCHb HPOOYKMOE NUMAHUSA, GbICOKASL YeHd NUMAMeNbHblX KA4eCmEeHHbIX
NPOOYKMO8, UX HeOOCMYNHOCHb Ol nompebumensi u 001buoe KOIUYeCmB80 CNOPMUSHBIX KOMNbIOMEPHBIX U2p CO30ai0m
KOHKYPEeHYUo, U OONbUIUHCINGO OemCKO20 GPeMeHU NPOBOOUMCs UMEHHO mam. Jemsm OONdCHbl Obimb obecnedeHbl
docmotinvie ycaosus. CnopmusHvle uzpbl Uiu KOMIbIOMepHble Kiybbl MON0ObIX NOOPOCHIKOS, €CiU YCI0BUSL He CO30aHbl 6
NONHOUL Mepe, Hanpumep, U3-3a Mo2o, YNo KOMHLIOMEPLL OTUMENbHOE 8pPeMsL NOOKIIOYEHbL K DNEKMPUYeCmsy, Smo npueooum
K MOMY, YO NEPEHOCUMBLE O 8030YXY MUKPOObL 3APIACAIOMCS U NIABAIOM 8 6030YXe 6 meyeHue OIUMeNbHO20 8pemMeHu. B
pe3yavmame MmO Moxcem Oblib ONACHO He TMOAbKO ONA Cudsue2o mamv pebdeHKd, HO U Ol 300pP08bs 6HOBb
npucoeouHUsUIe20Cst pebenKa. FIMenno nosmomy ayuue Kajncoblil 4ac Mblms RO, RPOMUPAms CIMOIEUWHUYbL U COOEPICAND
ux 6 uucmome. B kascoom yupesrcoenuu 0omicHbl codmo0amvCsi CAHUMAPHO-2USUEHUYECKUe MEPbL.

Kniouegvie cnosa: Komnviomepuvie ucpol, usuyeckoe 8oCnumanue, MOI00ediCh, CAHUMAPHO-CULUEHUYECKUE
mpebosanusl, MUKPOObL, KOMHBLIOMEPHbIE USPbl, KOMUbIOMEPHDBLE KyObl, 6030YUHO-KANENbHOE PACAPOCIMPAHEHUE.

Annotation

Sanitary and hygienic requirements for sports and computer games must be observed. Since children are our
future, their health is influenced by various factors. For example, air pollution, low fertility of food products, the high
price of nutritious quality products, their inaccessibility to consumers and a large number of sports computer games
create competition, and most of children's time is spent there. Children must be provided with decent conditions. Sports
games or computer clubs of young teenagers, if the conditions are not fully created, for example, because computers
are connected to electricity for a long time, this causes airborne microbes to charge and float in the air for a long time.
As a result, this can be dangerous not only for the child sitting there, but also for the health of the newly joined child.
That is why it is better to wash the floor every hour, wipe the countertops and keep them clean. Sanitary and hygienic
measures must be observed in each establishment.

Key words: Computer games, physical education, youth, sanitary and hygienic requirements, germs, computer
games, computer clubs, airborne spread.

O3ekrTigiri: CopTThIK jXKOHE KOMITBIOTEPIIK ONBIHIAP allaHbIHA KOWBUIATHIH CAaHUTAPIIBIK —
TUTHCHAJIBIK TajanTap opeIiHAany kepek. Cebebi Oaa 613/11H OonamarbIMbI3, OJIApBIH ACHCAYJIIBIK-
TapbIHBIH MBIKTBI KaXKbIPJIbI 00JybIHA TYpJli (akTopiap acep ereli. Mpicanbl KOpIIaFraH OpTaarsl
ayaHBIH JIACTBHIFBI, TAMAKThIH KYHAPJIBUIBIFBIHBIH TOMEH OOJybl, KYHApJbl camajibl ©HIMHIH Oara-
CBIHBIH JKOFapbl OOTYbI, TYTHIHYIIIBI XAJIBIKKA KOJI KETIMCI3 OOMyBI )KOHE CIIOPTTHIK KOMITBIOTEPIIIK
OMBIHJAPABIH KOIITEI allbLTybl OQCEKENIECTIKTI TYIBIPhIN, OallajJapiblH yaKbITBIHBIH OachiM Kell-
MIUTIT COHA OTem].

bananapra oHza TOJIBIKKAHIBI JKaFaai kacany kepek. XKac ecmipiMaepiH CIOPTTHIK OWBIH-
Jap 7a HeMece KOMIBIOTEPIIIK KIIyOTap Ja TOJBIK JKarnail skacanMaraH 0oJica, MbICajbl KOMIIbIO-
TEPJIEP/IIH Y3aK YaKbIT TOKKa KOCBUTYBIHBIH CallJapblHAH ayaJarbl MUKPOOTAp IbIH 3apsATANBII Y3aK
YaKbIT ayaja KallbIKTaybliHa ceberini 0osaael. MiHe OCBHIHBIH CallapblHAH TEK OJ )KepJe OThIPFaH
Oayara emec, *aHaJaH KOChUIFaH OallaHbIH JCHCAYJbIFbIHA KayinTi 00ybl MyMKiH. Con cebenTeH
OJ1 JKEpJiH €JEHI caraT CailblH >KyBUIBIN, YCTEJAEPHAIH YCTI CYpTLIil, Ta3a OONIFaHbl Iyphic. Op
MEKEMe CaHUTAPJIBIK - TUTUCHAJIBIK ITapajiapbl YCTAaHFAHbI )KOH.

JIeHeHIBIHBIKTHIPY TOPOHMECiHIH HETi3rl MIHIETTEpiHE JEHCAYJBIKThl HBIFAUTY (DyHKIIMOHAI-
JBIK MYMKIHIIKTED MEH JeHe OITiMI JaMyBIHBIH YHJIECIMIUTITIH JKETUIIIPY KUMBLUI - KO3FaJIBIC
JaFIbUIAPBIH OVJIIIBIK €T KYIIiH JaMBITY JKBULAAMIBIK TO3IMIUTIK eNTUTIKTIH HETi3JepiH KYPHII
KETUIAIPY €PKIHIIIK TIEH TOPTII calachlH JaMbITY TUTHEHAJIBIK JaFIbUIapFa TOPOUEIIey T.C.C. KaTabl.

CrHopTThIK OMBIHIAP/BI CIIOPT3AIIA OTKIZY Il YHBIMIACTHIPY, 6T Kosaiibl. CanbICThIpMaibl Killi
JKYMBIC aJlaHpl, KOpy asCBIHBIH IICKTEYJUIIr, TeMIepaTypaHblH TYPAKTBUIBIFBI KOCTApJIaHFaH
OWBIHIAP/BIH MIHJCTIH IIEHIy/e >Kac ecHipiMAepAiH Ha3apblH KaKChl OeiHene HIOFBIpIaHIbIpyFa
MYMKIHJIIK JKacaipl. Ajaiila FuUMapar imiHae cabak OTKI3y[iH eneys KeMmiutkrepi Oap. Artam
alTKaH/1a, TUTUEHAJIBIK CUIIATTaFbl, SIFHA MYHJIA FUMapaT IIHJET] )KapbIKThIH TaJlaIllKka COUKEC eMECTITl,
maH, OyJaHyaH ayaHbIH JacTaHybl IIYFbUIIAHYIIBLIAPIBbIH )KYMBICKA KAaOUTIETTLIIrH TOMEHACTEI].

CoHapIKTaH OapabIK MYMKIHAIKTEP/Il TaiinanaHbsin cabakThl CRIPTTA Ta3a ayada eTKi3y TYPBIC.
OpuHe, MYFRUIIAHYIIBIIAP/IbI alllbIK ajlaHaa 0acKapy KUBIHBIpaK. bip skarbiHaH caOaKThl ©TKI3YyTe
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KYH, JKeJIJIH OaFbIThl MEH KYIII, Oerje 3aTTap, OKYIIbUIAP/IbIH Ha3apblH ayJapTaThiH KOPEPMEHIEP
Kenepri skacaiinpl. JlereHMeH, Oysl oicTeMeNiK KUBIHIBIKTAp Ta3a aya >KarJalbIHIAFbl OKYIIbI-
JIapAbIH )KYMBIC KaOlJIeTTUTITIHIH apTybIMEH TYTEACH ececi KaiTaapl. AIIBIK acliaH acThIHJIA, Ta3a
ayaJia eTKi3uIreH cabak, acipece, erep ol KblJI OOWBI op TYpJIi aya pailbIHIa ©TKi31JIce HIBIHBIFYFa,
JICHCAYJIBIFBIH HBIFAUTYFa KOPJACMIECE]I].

ot

Cyper 1 - CopTThIK aJIaHIaFbI J)Kac OCIipIMACPIiH XKYTIPYICH KaphIC Ke3i

KoMmmprotepnepiiy kac ecmipiM Oananmapra ocep €TeTiH Heri3ri (U3UKaibK (akTopiaapbl
ANIEKTPOCTATUKATIBIK opic S0I'l — 3MEeKTPOMAarHUTTIK ©pic pajuoKeNieri JEeKTPOMArHuTTIK epic.
DNEeKTPOCTATUKAIIBIK ©pIC OHIIPICTIK OpBIHAApAAFbl OCHIHAAW (aKTOpIapIbIH dcepl CHIKTHI
KOJIJaHYIIBUIAPJIBIH JKYHKe KYHECiHIH JKOHE SHIOKPUHIIK XYHENepiHiH KbI3METIH e3repicTepre
yIIbIpaTIaraHbIMEH OeJIMe/Ier] MaH TO3aHIap/abl 3apsiATan oJapIblH ayaia Y3aK yakblT CaKTalyblHa
xKarmail skacaiapl. OChIHIAM IIaH TO3aHIAp KOKTEHJIIMEH TBHIHBIC aly Tepi Ke3 >KOFapbl THIHBIC
YKOJIJTAPBIHBIH AJUICPTHSUIBIK aypyJIaphIHBIH JaMU 0acTayblHa KOCBIMINIA Kayil TOHIIPEI].

Cyper 2 — by KiCiHIH KOMIIBIOTEPIi KOPIM KyaHybl Ma? AJific KOMIIBIOTEPIIIH aaMra 3UsHbI Ma?

"MamaHapablH 3epTTeyiHe CyHeHEe OTBIPBIN, OYJI 03bIK TEXHOJIOTHSIAPABI Y3aK IMaiiganany-
IbIH Oaa MCHXOJIOTHCHIHA Kepl acepliepiH capanar Kepcek. bipiHmmieH, maMagan ThIC aKnapaT-
Tap TaCKbIHBI OajaHbl CHXKAPJIBIKKA AymIap eTeTiH KepiHeai. IHTepHeTTI 31HiH OipiHIIl cepiri, aj
KOMIIBIOTEpAl "7OCH" eTill TaHIaraH ’KaH alfHaJaChIHAAFBl aJaMJIapMEH epKiH apanacy KaOuleTiH
Je3/ie QJCipeTin anmanasl ekeH. byn Typanmel Mamanmap: "O3reHiH agaMu MYH-MYKTaKBIH TYCiH-
OeliTiH, aifHaJIaChIHIAFbUIAP/IBIH JKaH KUHAJBICHIH Ce3iHE OepMEHTiH, SFHH >KYperi CeNnT eTHeuTiH
xanre xereml", - newai. AnaMaapMeH, TINTI ©31HIH KaKbIH-)KYBIKTaPBIMEH, OKe-IIIele, 0aybIpaaphl-
MEH apajacylaH KallKaKTaTbiH oHmail Oama, abaiiinamaca, IIbIHABl MBIHAY OMIpAl BUPTYad,
»KaHChI3 "eMipre" aifpipOacTar KiOepeTiHACH TopexKere KeTe/Il.

Bananmapasl KOMOBIOTEpIIIK OMBIHIApIAH AIIIAKTAaTy YIIiH, OamaHbl OipieH KOMIBIOTEPIIIK
OWBIHJIAPAAH THUBIN TacTayra Oonmaiiapl. On yIIiH ata — aHajap Oanamapabl TOpOHeNeyaiH aeMo-
KpPaTHUSJIBIK CTHJIIH YCTaHYFa THIPHICKAHBI )KOH.

SlrHM OamanmapablH JKayalKepIIUIiKTI CE31HylHE JKOHE AYPBIC IICMIIM KaObUIJayblHA BIKIAI
’Kacay Kepek. Op KalllaH ajjiblHa KOWBUIFaH TaJanTapAblH ceOenTepiH TYCiHAIpiN, >KachlHa caii
TaKBIPBIMTAP/IbI OIpre TadKbuIay Kepek. Taiakpuiay Kepek Jer, Ke3 KelreH Oanara «Impo0JieMalbIKy
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KayinTi, AayJibl, OHrIMeNep/Il aiTnaraH keH. Erep cyparaH cypakTapbl KUCBIHCBI3 00Jica J1a, JKayarl
Oepy Kepek, erep ara — aHa Oenriyi Oip mapya »acar jkarca ga OanaHblH KOMBUIFAH CyparblHA
kayan OepreHi a0zan, Oaymara OyHIal JKarjaiiia ypwicy, HE JaybiC KOTEpYy yHaMaybl MYMKiH.
ConppIKTaH aTa — aHa yiijie OalaHbIH KOHLTIHE Kapaybl KepekK.

banara - 60onanrareiv, kKemnernieriM, 6ana Ke3 )apKbIH IIaK Jel, aTa — aHa KoH11 0eseTiH Oosca
oJ1 OanaHbIH OOJAIIaFbIHAH KAFBIMJIBI )KaHATIBIKTAP KYTYTE, )KapKbIH KeJIeIIeTiHE CCHIMMEH KapayFra
OoJIabl.

TemipeTki — MeAMLIMHA 1A JIMIIAM JeN aTanajbl, 5KOHE OHBIH TypJiepi ere ker. Onap MbIHaIap:
PozoBbiii numraid, OmnosiChIBAIOIMINN JTUIIAK, OTPYOEBUIHBIN WA, alFallKbl aTajlfaH eKeyiHIH
KO3JIBIPFBILIBI BUPYCTAp >KoHE OyJI TYpiMEH MMMYHHTETTI HamapiaTaasl. TapaTymbuiap a OChI
aypyMeH aybIpbII JKYPreHJep. AJl COHFBICBIHBIH KO3JBIPFBIIITAPEl MUKPOCKOIUSUIIBIK CaHBIPAYKY-
nakrap. Onmap na Typ Typre OeiiHeni; TpUXO(UTHs, MUKPOCTIOpUS, AMUACPMO(PUTOH, OCBUIAPIBIH
0opiH KochIN, «JlepMaToMUKO3» aypyrapsl iem Oip Tomka Kiprizei. SFHu KYKThIpFaH aypybIHHBIH
aTbl OCBHl AWTHIN OTBIPFAH TEMIpeTKiHiH Oip Typi Oomysl MyM™mkiH. Omap kem Xarmail na yi
JKaHyapJIapblHaH COHBIH 1IIIH/IE€ MBICBIKTAH XOHE UTTCH JKYFYbl MYMKIiH, Oy/jaH Oacka OacceitHuep
MEH MOHIIAJIap/ia HeMece CIOPTTHIK KEeIIEHACpAE KOHEe Ka3ipri Ke3Jeri KOMIBIOTepIiK Kiyoaapaa
Kac ecIipiMuep Tepien OWHaraHAa, CAHUTAPIBIK HOpMaiap OyY3bUIFAaH Ke3/I€ JKYKTBIPBIN Ayl
MYMKiH. Ko3pIpFhIiTap agam TepiciHie MUKPOCKONUSIIBIK 3aKbIMIaHFaH JKepJiep apKblIbl TEPIHIH
imKki KabaTTapsiHa eHin keOeiie Oacraiinbl. Keitbipeyep ra3erTi *Karblll, COHBIH MalbIH JKaFaThIH
cebeb1 Tunorpadusnapaa 60sy €Tinm ol e KOPFachlH KOCIACHIH MaliJanaHajbl, al KOPFAChIH O Y
OoNFaHIBIKTaH KeH jKarmailiapia jKasbUIBIT KeTim, Oipa3 KyHAep OTKEHHEH, KeHiH KalTamaH
KaiiTamaHybl MYMKIH cosl ceOenTeH K3ipri Ke3[e eMey YUIIH IIIyre »oHe jKaFryFa apHaifaH Jopi
TOPMEKTED KOTI, Aep Ke3iHe Adpirepre KopiHreH ITyphic.

Martepuajaiap MeH 3epTTey daicTepi.

KoceiMmra maTepuain kKe3i peTiHie CIOPTTHIK KOHE KOMIBIOTEPIIK OWBIHAApFa OapaThIH JKac
ecrmipiMIep apachlHIa aHKeTa JKYpri3reH 001aThIHOBI3. KOPBITHIHABIIANTHIH O0JICaK JKajmbl Ka3ipri
Ke3/e aTa — aHaJap ’Kac ecCHipiMAep Il CIOPTTHIK CEKIUsIIapFa KONTen Oepill jkaTajpl, al Keuoip
Oananap KOMIBIOTEPIIIK KIyOTapra Oaphlll yakbIT ©TKi3e[dl. YaKbIT 6TKEHMEH, 0opi 3asi KETKEHMEH,
JICHCAYJIBIKTHI TY3€Y 031Mi3re OaiiJIaHbICTHI )KOHE OHBI JKac KYHIMI3[ICH KOJIFa aJFaHbIMBI3 JKOH.

aHKera cnopT xaxe Backanai oibiHgap

(]

ENONTTLI OWlKNAPAS M3TCK EB08CIS Ga?

Cypert 3 — AHKeTa KYpri3reH Ke3/eri AuarpaMMaibiK CypeT

Ankera OOWBIHIIA >Kac OCIIPIMIEPIiH CIOPTTHIK XOHE KOMIBIOTEPIIK OWBIHAApFa KOm
OapaTbIH/IbIFbl AHFAPBUIIBI.

HeriziHeH KOMIIBIOTEPIiK OWBIHAAPAAFBl KOMITBIOTEPIEp MEH Ysulbl TenedoHmap IIaH
TO3aHAapAbl 3apSAATTAI ayaa Y3aK YakKbIT KYpyiHe ceOemli, xoHe o1 Oip FaHa ajaM emec OipHere
aJlaMIbl 3aKbIMJIay MYMKiH, aypy TYApPYyIIbl OaKTepUsIIapAbIH KOPIIAFaH OpTa/ia y3aK MIOFbIPIaHybl
a/1aM OKIIECiH, ThIHBIC ATy >KOJIapbIH 3aKbIMIaH/IbI.

Aya MHKpOOTapblH Kapay YIIiH HeTpu TaOaKIIachklH OeiiMere KOWBIN KaKNarblH allbUIFaH
KYHIHIE O ’KepHiH JlacTaHy JopexeciHe Kapail 10 muuyTTan | caraTka JeiliH Kajiablpajbl.
Toxipube nontepiHe OYHBIH YaKbITHIH Oenriien KO MmapT. YakblT Mep3iMmi OITKEHHEH COH
TabaKma KaKmarelH xaybin onbl 37°C TeMrmepaTypackl 6ap TepMOCTaTKa opHamacThipamsl. Onam
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coH tabakmran anm, 250C TemmnepaTypara aybICThIpabl. byHIarsl MakcaT TOMEHT1 TemIeparypaia
OHIIl ©CETIH MHUKpOOTapIblH JaMyHa skarnail Tyrbizy. Toxipube 2 per Kaiitamanaabl. Toxipube
yaKbIThl OCKITKEHHEH KeWiH TabaKIIa arbl COJI MEP3iM 1IIH/IE OCI MKKaH MUKPOOTap KOJOHUSCHIH
caHalpl. OneTTe canpopUT MUKPOOTapAaH €T — MENTOHAbI KOPEKTIK OpTajza op TYpi KOKKaap,
COHBIH IITIHJE CaplMHA CIopajiapbl Oap TasKIIagap >KOHE 1p TYpJli 3¢H CaHbIpayKYJIaKTap ©CETiHIH
aHkTayra Oonazapl. Ilerpu TabakmacklHIa ©CKEH MUKPOOTAapAbIH | mIapmibl ASUUMETp aynaHAarbl
OCKEH KaJWHUSHBI CaHaiibl. MpIcanbl aya THIHBII Ke3ne O6ec MuHyT imiHzae 100 oM’ ayJaHra
KOHATBIH MUKpOOTap canbl mamaMeH 10 MeTp ayajgarbl MUKpOOTap caHbIHA TEH OOJAaTHBI OENTifi.
ITerp TabakmacelHIaF KOPKTIK OpTa ayJaHH €CeNTeN, OHJAF Ocil MIBIKKAaH MHKpoOTap
KOJIOHMSICBIHBIH CaHBIH Oinin Oip TeKmie MepT ayaJarbl MHUKpOOTapIblH CaHH aHBIKTayFa Oouaj.
Mpeicansl nuametrpi 10 cM meTpu TabaKmIachIHIAFBl KOPEKTIK OpTaza OaKkTepusutapibiH 25
KOJIOHUSICHI OCIT IIBIKTHI JIENIIK OHAa KOPEKTIK OpTa ayIaHbl r’ TeH.

3,14%5% = 78,5cm

Erepne 78,5 mapiisl caHTUMETp ayAanaa 6ec MUHYT imIiHAe 25 MUKpOO KIIeTKac IIeKce, OHa
oc yakT imine, 100 mapin caHTUMETp ayJjaHFa MereTiH, MUKPOO CaHBI.

78,5 M ---- 25

100 cm® ----- X

X =25*100 = 32 re Tey OOJIabL.
78,5

Ochl Tocinai KonjaHa OTBIPBIN, ayajarbl MUKpOQIiopaHbl aHbIKTayFa Oonazabl. On ymiiH 613
neTpu TabaKIIaChIH aJbIll OFAaH KOPEKTIK OpTaHbl KYHBI 5 MHUHYTKAa agaM KeIl XYPETiH Xepre
neTpu TabaKIIACBIHBIH O€TIH aIlblll KOMIBIK 5 MHHYTTaH KEHiH NMeTpU TaOaKIIACHIHBIH aybI3bIH
KaybIll, TEPMOCTATKA CaJbIIl OHIAFBI MUKPOO CaHBIH aHBIKTAIBIK. TOMEHIET CypeTTe ayaJarbl
MUKpPOO CaHBIH aHBIKTayFa OalIaHCThI, XKYPri3UIreH 3epTTey HOTHXKECiH Oalikayra Oonabl.

Cyper 4 — Ilerpu TabakuIacslHIaFbl KOPEKTIK OPTajia OCKEH aya MUKPOOTaPbIHBIH JKHUBIHTBIFBI

Mine conaplKTaHma op Oip agaM e3 Ta3aJbIFBIH CaKTall, TUTUEHAJBIK IIapanap/sl YCTaHFaH
xeH. Tazanblk cakranMaraH Xaraaijga aypynapiaH keOuetini xak. CoHABIKTaHIa aya Ta3a 0oy
YIIIiH O6JIMe Ta3albIFbIH )KOHE JKeKe 0aC TMTUEHACHIH CaKTaFaH JKOH.

Backa engimexenaepae meicanbl Keitaiina Oananapra apHanFaH OMBIHAAPABl KOMIBIOTEPIIEP-
JIeH, YsUTbl TeneoHaapaan Me3riici3 KopCceTneial sSIFbIHN IIEKTey KOWBUIFaH, KOpceTce /e Oenriii
O0ip yakpIT imiHAe kepceredi. bizmin KaszakcTanma ma coHmail KOMOBIOTEPIIK OWBIHAApPFA JKOHE
KOMITHIOTEPITIK KITyOTapFa meKTeyJiep O0IFaHbl AYPHIC.

TYWUIH. Maxkana TYHiHI, CIIOPTTHIK JYXOHE KOMITBIOTEPIIK OWBIHIAD ajaHblHA KOWBLIATHIH
CaHUTAPJIBIK — TUTHEHAJBIK TajanTap opbiHmamy kepek. CebOebi Oana Oi3miH OosalIarbIMBbI3,

OJIapIbIH JICHCAYJIBIKTAPbIHBIH MBIKTBI KaXKBIPIIbl OOIyBIHA TYPIi (akTopiap acep ereni. Mpicasbl
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KOpIIaFraH OPTAJarbl ayaHBIH JIACTHIFBI, TAMAKTBIH KYHAPJIBUIBIFBIHBIH TOMEH OONyBl, KYHapIIbI
camasbl ©HIMHIH OaFachbIHBIH JKOFapbl OOMYBI, TYTHIHYIIBI XaJbIKKAa KOJ >KETIMCi3 OOJybI *kKoHE
CIIOPTTHIK KOMIBIOTEPIIIK OWBIHAAPBIH KOMTEN alllbUTybl OOCEKENIECTIKTI TYIBIPHIN, OananmapIbiH
YaKBITHIHBIH OAChIM KOMIILIIT COH/Ia OTEe/I.

banmanapra oOHIa TOJBIKKAHIBI JKarmal jkacaimy kepek. JKac ecmipiMaep/iH CHOPTTHIK
OWBIHIAp Jla HeMece KOMIBIOTEpINIK KIyOTap Ja TONBIK >Karnail jkacaiMaraH 0oJica, MbICAJIbI
KOMITBIOTEpJIEPiH y3aK YakKbIT TOKKAa KOCBUIYBIHBIH CalJapblHaH ayaJarbl MHUKPOOTapabIH
3apsATANBIN Y3aK YaKbIT ayaja KalbIKTayblHa ceberni 6osaasl. MiHe OCBIHBIH CalJapblHAH TEK OJ
JKepJie OThIpFaH Oajnara emec, )aHaJaH KOChUIFaH OajlaHbIH JCHCAYJIbIFbIHA KAYINTi O0Tyhl MYMKIH.
Con cebenTeH O JKEpJIiH €IeH] caraT cailblH JKYBUIBIN, YCTEIIEPAiH YCTI CYpTLIiN, Ta3a OOJIFaHbI
IypbIc. Op MEKEMe CaHUTAPJIBIK - THTUCHANBIK [1apajiap/Abl YCTaHFaHbI KOH.
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CIIOCOB MOJIEJIMPOBAHMS CJIOEB NEPEPACIPEJAEJEHUSA U ONIPEAEJEHUE
JAE®OPMAIIMU C TIPUMEHEHUEM METOJIA KOHEYHBIX 3JIEMEHTOB

Anoamna

Muxpoanexmponuxaoa coyzel dnemenmmep 20ici Kaiima 601y KabammapulHOAebl MEXAHUKATLIK KepHeYep MeH
depopmayusnaposl manoay ywin Kolroanvliaovl. Kavima 6eny xabammapulHoly 0e@opmMayusacbln MoOerboeyoe ochl
20icmi KONOAHY MUKDOSJIEKIMPOHObIK KYPbLIZbLIAPOLIY CeHIMOLNIeIH, OHIMOINI2I Men bepikmizin Kammamacel3 emyoe,
COHOQUI-aK, onapobiy OU3ALHbI MeH OHOIPICMIK Npoyecmepin OyMAallianobipyoa wewtyuii pea amkapaosl. Kaiima oeny
KabammapuiHely  0eopmMayusacelh  MOO0enbOeyoiy  YCbiHblazaH 20icmemeci OU3AUHObl  OHMAINAHObIPY — HCIHE
Mamepuandaposbl Mmayoay YuiiH NAuOalaHbLLybl MYMKIH, OY1 JHCAHA MEeXHOA02UALApObl 33ipreyoe2i JHcaHe OYPbIHHAH
baprapbein HcaKcapmyoaesl Manbl30bl KAOAM.

Kinm ce30ep: conevl anemenmmep adici, kabammap Katima 601y, 0eghopmayus, INOKCUOMI KATbINMAY KOCNACHL,
KPEeMHULL Mampuyacul

AnHomayusn

B muxpoanexmponuxe memoo KOHEUHbIX INEMEHMOE NPUMEHAEMC S ONsl AHAIUZA MEXAHUYECKUX HANPSAICEHUl U
Oeghopmayuii 6 crosax nepepacnpedenenus. Hcnonv3osanue 0anHo20 Memood 6 MOOeIUpOBAHUL 0ehopmayuu cioes
nepepacnpeoeienus uzpaem Kioyesyio poib 8 00ecnedeHuU Ha0eNCHOCMU, NPoU3B0OUMENbHOCIU U 001208€YHOCMU
MUKDOINIEKMPOHHBIX  YCMPOUCME, d MakKdce 6 ONMmuMU3ayuu ux Ou3auHd u Npou3B00CMEEHHbIX NPOYECCos.
Tlpeonooicennas memooonocuss MoOeruposanus 0epopmayuu cioed nepepacnpeoeserHus Moxcem Ovlmb UCHOIb308AHA
On ONMUMU3AYUU KOHCMPYKYUU U 6b100pA MAMepUanos, Ymo s6Isemcs 8adCHbIM WA2oM 6 paspabomKe HOBbIX
MEXHON02ULL U VIYYUEHUU CYULeCMEYIOUUX.

Kniouesvie cnosa: memoo Koneunvix 71eMeHmO8, clou nepepacnpedeneHue, 0epopmayus, NOKCUOHBIL Pop-
MOBOUHBLIL KOMRAYHO, KDEeMHUeSAs Mampuyd

Abstract

In microelectronics, the finite element method is used to analyze mechanical stresses and deformations in
redistribution layers. The use of this method in modeling the deformation of redistribution layers plays a key role in

* marucTpanT 2-roga oGyueHus no crenuanbHocTH «[IpoeKTHpOBaHKE i KOHCTPYHPOBAHKE PAdMOAIEKTPOHHEIX armaparyp» B EHY
um. JLHIymunesa (Kaszaxcran, r. Acrtana) u 1o kypcy «KoMmiiekcHoe NpPOEKTUpOBaHHE MHMKPOCUCTEM CpPEACTBaAMU
MentorGraphics» (Mactutytr HMCT) B MUDT (Poccus, Mocksa) e-mail: zhanna.kadyrova.2001@mail.ru
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V MEXAYHAPOJJHAS HAYUHO-METOANYECKA Sl KOH®EPEHIUA. «ITAPAJUI'MA HEITPEPBIBHOI'O OPA30BAHUMA
B CUCTEME KA3AXCTAHCKOT'O OBPA30BAHMA JIJIS1 YCTOMUUBOI'O PABBUTHUS: TIPAKTUKA U ITEPCITEKTUBbI»

ensuring the reliability, performance and durability of microelectronic devices, as well as in optimizing their design
and production processes. The proposed methodology for modeling the deformation of the redistribution layers can be
used to optimize the design and selection of materials, which is an important step in the development of new
technologies and improvement of existing ones.

Key words: finite element method, layers redistribution, deformation, epoxy molding compound, silicon matrix.

Crioco®6 MonenupoBaHMs CIOEB IEpepaclpesieieHusl ¢ MPUMEHEHHEM MeTo[a KOHEUYHBIX
aneMmeHToB (MKD) — 310 TexHMKa aHanu3a U pacy€ra, KOTOpas UCIOJIb3yET MaTEMAaTHUYECKUI METO/
KOHEUHBIX 3JIEMEHTOB JUIsl MOJEIMPOBAHUS IOBEACHMS CJIOEB NEpepaclpelesieHus B MHKpO-
JIEKTPOHUKE WU IpyTrux obnactax. BoT Gonee moxpobHas uHGpOpMaLus o Hei:

1. Merosl KOHEUHBIX AJIEMEHTOB DPa30MBAET CIOKHYIO I€OMETPHUI0 Ha MHOYKECTBO Oolee
MIPOCTHIX 3JIEMEHTOB, UYTO MO3BOJIAET YUCICHHO MPUOIMKEHHO ONUCATh MOBEJCHUE MaTepraa 1o
BO3CHCTBUEM Pa3IMYHbIX HArPY30K U IPAHUYHBIX YCIOBUH.

2. B MHUKPORJIEKTPOHHKE METOJ KOHEUHBIX 3JIECMEHTOB MOXKET ObITh MPUMEHEH JJIsl aHaIHu3a
MEXaHUYECKUX HaIpsDKEHUH 1 1eopMalyii B CI0sIX IepepacipeieseHus, KOTOPbIe UCIIOIb3YIOTCS,
Hanpumep, B TexHonoruu Fun-Out Wafer-Level Package (FOWLP).

3. C nomoupl0 MeToJa KOHEUYHBIX JJIEMEHTOB MOJYKHO OINpPENEIUTh pacupeseseHue
neGopMalui U HAPSHKECHUN B CIIOSIX TIepepacipeesieH s Mo/ BO3ACHCTBUEM Pa3IMYHBIX HAarpy30K
WIA TEPMHUUYECKUX M3MEHEHUH. Vcronp30BaHMEe METO/la KOHEUHBIX JIEMEHTOB B MOJEIUPOBAHUU
negopmanuu CIOEB MepepacrpesieieHusl UrpaeT KIIYEBYI0 pojib B OOecledeHHH HaAEKHOCTH,
MIPOU3BOUTENIBHOCTH M JJOJTOBEYHOCTH MHUKPORJIEKTPOHHBIX YCTPONCTB, a TAaKXK€ B ONTUMHU3ALUU
UX JAu3aiiHa U IPOU3BOACTBEHHBIX Mpoiieccos [1, c. 520].

Bb110 NpuMEeHeHO cUMMETpUYHOE TpaHuYHOE yciaoBue. [Ipexe Bcero, Obuia CMOJEIUpPOBaHA
monens MKD, Briouaromasi (OpMOBOYHBIN KOMIAyHJI U MAaTpUIly Si, YTOOBI ONTUMH3UPOBATH
reOMETpUYECKUN Au3aiiH M BbIOOp MaTepuana (HOPMOBOYHOIO KOMIAyHAA Ul YMEHbIICHHS
negopManuy MIacTUH, BHI3BAHHOW MPOIIECCOM MPECCOBAHUSA. DTAJOHHAs MOJEIh MMEET OOIIyIo
TomuHy (Gopmel 11t GopMoBoUHOH MmacTuHbl 0,6 MM, a TomKHA MaTpuilbl coctasisieT 0,48 mwm,
41O aeT oTHomeHue R=0,8 Tonmuupl MaTpuIb! K TOAMUHE (popMbl 1 TONIUHY HandopmoBku 0,12
MMm. bpima paccmorpena momHas Mozaenb MKD, koropas Bkiaouana B ceOsl  SIOKCHIHBIN
¢dopmoBounslii komnayHa (OPK) ¢upmser Dow: DOWSIL EE-1010, marpuity Si, cBsA3yromui
martepuan ¢pupmbl 3M: Scotch-WeldDP420, Hecymryro mactuny u3 yriienoiaumepa ¢pupmbel Hexcel:
HexWeb® CR-PAA, nusnextpuk u3 nonumepa, cioit Cu RDL. CoiicTBa Marepuasia npuBeieHbI B
Tabiuie 1 s STaJOHHON MOJIENN.

Tabnmna 1. CBoiicTBa MaTepualioB, HCHOIB3yEMBbIE TIPH MoaearpoBann MKD

Temnepartypa
Matrepuan Moﬂ{;ﬁi?ura KTP (ppm/°C) Koﬁ?g):gz:]" CTeKJI(zf(Z;l)lPlfl T,
DOpMOBOUHBIN KOMIAYH] 27 (amxe Ty) 6.3 (mmxe Ty) 0.3 164
Dow:DOWSIL EE-1010 0,45 (Bbime Ty) 28 (pime Ty)
KpemHuuesas matpuia 131 2.8 0.28 -
JInpiiekTpuK 13 momMepa 2.2 49 0.3 190
Cas3yronii MaTepuan 8.27 350 0.3 -
3M: Scotch-WeldDP420
Hecymas nmactina — 71.7 8.5 0.3 -
yraenonumep Hexcel:
HexWeb® CR-PAA
Cu RDL 117 17 0.34

PazpaboTanHasi B TOM HCCIIEIOBAHUNA METOJOJIOTHS MOJCIUPOBaHUs Ae(opMaIiuy MiIacTUH
FOWLP B 3aBHCHMOCTH OT TpOIlecca MOXKET OBITh MCIIONH30BaHA AJII ONTUMHU3AIUN KOHCTPYKIIHH

1 BeIOOpa matepuana [ 1, c¢. 525].
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Ha puc. 1 nokasan pe3ysibTaT MOJAEIMPOBaHUS Ae(OpPMAIMU TUIACTUHBI, KOT/1a 0T(OPMOBAaHHYIO
TUIACTUHY OXJIXKIAIOT 10 KOMHATHOH Temmiepartypbl 25°C. Jlepopmarust opMbl BOSHUKAET U3-3a TOTO,
9T0 (OPMOBOYHBIM KOMIAyHJ CXKMMAeTCsl CHJIbHEE, 4eM MaTpuua Si, NpU OXJAXKICHUM OT
TeMIlepaTypbl TOClIe OTBEp)KACHHUA B (opMe 10 KOMHATHOHM Temmepatypsl [2, c. 940]. Jdedopmarus
cocTtaBiseT 2,59 MM i1 dtatoHHOoM Moenr 300 MM BOCCTaHOBJICHHOM IIACTHHEI.
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Pucynox 1 — Jlepopmariust miacTHHBI IOCIIE IPECCOBAHUS

Takum 00pa3oM, KOHEUHbIE 3JIEMEHTHI S((PEKTUBHBI I MOJCIUPOBAHUS CIOKHBIX CTPYKTYp U
MPOLIECCOB, TAKUX KaK CIIOM IepepacrperieieHus B Matepranax. VX nmpaBuibHbINA BEIOOp U HACTPOMKa
00€ecreunBaoT TOYHBIE PE3yJIbTaThl, COOTBETCTBYIOIINE PEAIbHBIM YCIOBUAM Ae(hOpMAaLIUH.

Cnucok ucnoJb30BaHHOMN JTUTEPATYPBI
1. 1O. [bxun, X. bapaton, C. B. IOH, 1O. Jlun, I[1.C. MapumyTty, B.I1. I'anem u np. Koprtyc creayromero nokojaeHus
eWLB (BGA Ha ypoBHe BctpoeHHbIX wiactiH) // Kopryc. Texnonorus. Kondepennust. 2010. Ne 12. C. 520-526.
2. T. bpayn, K.®. bekkep, C. Borec, [Ix. baysp, P. Kane, B. baaep u np. Kopnyc Ha ypoBHE pa3BeTBIEHHOM
na"eny pazmepom 24 x 18 mroiimoB // TexHomnorust. Kongepenus. 2014. Ne 64. C.940-942.

YJIK 246.325
Kanmbaesa A. C.

AJITOPUTMAEPAL BACKAPY 9JAICTEPIH KOHE HEvfIPOH,HLIK KEJIJIEP I
BIPIKTIPETIH TYPMbICTBIK KAJIABIKTAPJbI KAUTA OHAEY NPOUECIH
ABTOMATTAH/BIPBIJI'AH BACKAPY ) KXYHUECIH 93IPJIEY

Anoamna

Byn maxanaoa nnacmuxanvix enimoepin Kaumanama nauoaiany MAaxcamslHOAd Kaima eHOeyoily asmomam-
ManovIpvLIean xcyiieci Kypuliovl. Byn maxvipvinmely Manbi30uLiblebl 1em OOUbIHWA MULIUOHOARAH NIACMMACCA
KaIObIKMAPLIHAK  IACMAHYOAH KOp2dy, 01apea eKiHWiNiK KoIOAHbicKa dcapamy Oonvin mabwiiadsl. Kymeic
bapwicbinda naacmmacca OHIMOepiH Kauma oHOey YuliH agmoMammanoblpyOblly MEeXHOLOSUSIbIK, QYHKYUOHALObL
cynbacel KYypoiivin, MeXHUKauwly Kypanoap kewenoepi manoanovl. Convimen xamap, TIA Portal-oa opmacvinoa
niacmmacca oHimMoepiniy Kalma oyoey npoyeciniy eusyaiu3ayuacsl MeH 6a20apiamacsl Kypoliobl.

Kinm ce30ep: mexnonocusnvlx cynoa, MeXxanukanivlk peyuriune, yCamroiul, KOHgeuep, npoyecc 6U3yaiu3ayuscyl.

Annomauus

B oannoii cmamee cozoana agmomamusupoeannas cucmema nepepadomku RAAcmukosvix uzoeautl. Bascnocmo
9MOU membl 3aKI0UAeMcsl 8 NPeOOMEPAeHUY 3a2PAZHEHUS MULTUOHAMU NIACIUKOBLIX OMX0008 N0 8CeMy MUpy u
npedocmasieHuy UM 6MOPUHHO20 UCHONb306aHUA. B x00e pabombl 6blia co30aHa MEXHOIOSUNECKAS U QYHKYUOHATbHAL
cxema asmomamusayuy nepepadomKu NAACMMACCOBLIX U30eaull U N000OPAHbI KOMNIIEKCbl MEeXHUUeCK020 000pY00BaHU.
Kpome moeo, 6 yenmpe [lopmana TUA co3oana susyanuzayus u npospamma npoyecca nepepadomru niaCmuKo8bix U30eiuil.

an-®apabu ateinaarel Kaz¥'y, aknaparThlk TEXHOJIOTHIIAP (BaKyIbTETi, )KacaH bl HHTEIUIEKT xoHe Big Data kadeapacenbiy 1- mii

Kypc MarucTpanTbl, AaMaTsl K., Kasakcran, e-mail: kalibaeva.aruzhan@gmail.com
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V MEXAYHAPOJHA ST HAYYHO-METOAMYECKA S KOHPEPEHIM. «I[TAPAJIUT'MA HEIIPEPBIBHOI'O OBPA3OBAHMA
B CUCTEME KA3AXCTAHCKOI'O OBPA3BOBAHUMA U1 YCTOUMYMBOI'O PASBUTHA: IPAKTHUKA U ITEPCIIEKTHUBbBI»

Kniouegvle cnosa: mexnonocuyeckas cxema, MexaHuyeckas nepepabomra, opoounKa, Koueelep, 6u3yaiu3ayus
npoyecca.

Abstract

This article creates an automated system for recycling plastic products. The importance of this topic is to
prevent the millions of plastic wastes around the world from becoming polluted and allowing them to be recycled. In the
course of the work, a technological and functional scheme for automating the processing of plastic products was
created and sets of technical equipment were selected. In addition, a visualization and program for the recycling
process of plastic products has been created in the center of the TIA Portal.

Key words: technological scheme, mechanical processing, crusher, conveyor, process visualization.

XXI rachIpIbIH €H ©3€KTi SKOJIOTHIIBIK MOCeNeNepiHiH 0ipl — ImiacTMacca eHIMIEpiH eMIpAiH
KE3-KeJIreH cajlalapblHa Tainananybl. bykim omeM OOWBIHINIA TOIMATHICHTEPEPTAIATTHI
KYTBUIapIbIH KAJIBIKTAPbIH NMalijaiany 91eyii Moceneci OOBII TYpP.

[Tnactukanblk eOHIMAEpAlI MalIaHBUIFAH COH O3IHIIK OapiiblKk KAacHeTTepiH CaKTaubl,
COHJIBIKTAH IJIacTMacca KalAbIKTapAbl KalTalaMa KaliTa eHJIey — SKOJIOTUSIIBIK €H THIMA1 TCII.

[Tnactmacca eHiMaepiH KalTa ©HIEY apKbUIbI KaiiTajama eHAIpiCKe MHUKi3aT anbiHamel. O
IIMKI3aT HEri3i I1acTMacca rpaHyjaiapbl OOJIbIN TaObLIA b,

[Mnactmaccanapael Kaiita eHICY — OWI IDIACTHK KAJIIBIKTAphIH KalTajgama IIHKi3aTKa,
SHEPTUsiFa HEMEeCe HAKThl TYTHIHY Tayapiapsl Oap eHiMaepre aiHaIIbIPy MPOILIECi.

50-re KyBIK op TYpJi IIacTMacca Typiepl 0ap, ojlap TEXHUKAIBIK CHUIaTTaMallapbIMeH
epekiieneHeni. byn Makanaaa mimactmacca eHIMIEpiH KaidTa OHIEY YIIiH MEXaHUKAIBIK PEeIUKIUHT
oJIici KOJIIaHbLIA b,

OJIEMHIH KeNTereH eJjaepiHaeri cuskThl KazakcTaHaa MiacTUKANBIK KaJIIBIKTAPMEH KYMBIC
ictey maceneci ete otkip. «Omepatop POIT» XKIIC nepekrepi 6otibiama 2016 KBTI MTTACTHKATBIK
KantaMmaHblH yieci 283 387 ToHHaHBI Kypaca, oHbl eHuey kesnemi 2017 >xpuibl HeOopi 6066
TOHHaHbI (amameH 2%), 2017 »xbuibl 8994 ToHHaHb! (11amameH 3%) KyparaH.

[Inactmacca eHiMaepiH KailiTa eHAEY NPOLECIHIH TEXHOJOTUSJIBIK CYI0achl KOHE OHBIH
JKYMBIC TIPHHIAII. TEeXHOJOTHSUIBIK CYJI0AHBI 93ipJiey TEXHOJIOTHSIIBIK K00aTayaslH €H MaHBI3/IbI
Oemiri Oonbim TaObutagpl. On jKeKe TEXHOJOTHSUIBIK MPOIECTep MEH KaOIbIKTapIblH e3apa
OailIaHBICHI MEH CUTIATBIH KOPCETE/I.

[TnacTmacca eHiMaepiH KaiTa eHACYIiH cyj10achl Keneci 1-cyperTe KenTipiireH.

i/

Cyper 1 — IImactMacca eHIMAEPIH KaiiTa ©HICY MPOILECIHIH TEXHOIOTHSIIBIK CYII0AaChl: MYHIAFBl 1 — Tacmaisl
KOHBeiep, 2 — pOTOPIIBI YCATKEIII, 4 — (IoTaIwst BAHHACH, 3 — TPAHCIIOPTEPIIIK ITHEK, 5 — KenTiprim neaTpudyracs, 6
—TPaHyJISATOP.

[InacTmacca eHIMAEpIH KailiTa ©HJACY IPOIECi PeT PEeTIMEH OPBIHIAJIATBIH IPOIEC OOJIBIT
tabbutanpl. Ke3 kenreH muiactmacca eHiMi KaidTa eHIeyZeH OypblH Tyci MeH Typi OoHbIHIIA
CYpBITITAYTaH OTE/].

Byn sxympIcTa miactMacca eHIMIepl ajJblH ajla CypblnTanraH Oomnbin keneai, omap (1)
Tacrnajabl KOHBEWepl apKbUIbl (2) ycaTKBIIIKA Keminm Tycedi. ¥carkpimTa omap 550-950 aita/mun
KBUIIAMJIBIKIICH alHATaThIH POTOp KOMETiMeH ycak Oelekrepre ycakraiapl. Y caKTalFaH
OeJIIekTep apTHIK JIACTAaHY MEH IIaHmapiaH xkybury yirH 0-60-ta sxone 200-600kIla KpICBIMMEH
KYMBIC kKacalTeiH (4) ¢ruoTanus BaHHAckiHA (3) TpaHCHOPTEPIIK IIHEK KOMETIMEH >KiOepinei.
O0/1eH KybUIFaH IJJacTMacca OHIMAEPIHIH ycaKTanraH OeJIeKTepi colaH KeHiH TPacCHIOPTEPIIiK
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ITHEK KemerimMeH (5) kenTiprimr neHTpudyracel kentipiryre sxioepineni. Kenriprim nentpudyracet
1500-2000 aifH/MHMH SKbUIAAMIBIKIIEH O6JIIeKTep TOJNBIK KYpFaKk KYWIe eHIEHIIe KenTipei.
KenTipinren ycak OesekTep collaH KeWiH TPaHYJSATOp KOHABIPFBICHIHA JKiOepinemi. ['panymnstop
KOHJIBIPFBICHI KBUIBITKBIII, CYBITKBIII, KAJIBIITAFBIII XKOHE KECKIII CEKial OONIKTepIeH TYpalbl.
['panynsTopra TyckeH ycak Oeimektep anabiMeH 150 neliH KbI3ABIPYJaH ©TEIi, COJIaH Maiia
6onran GankpiMa 15-100 Mma KbICBIMMEH SKCTPY3UsSl SMICIMEH KBICBUIBIN, apHailbl il Topi3ni
teciktepaeHn ereni. ComaH coH maina O6onaraH Macca OipieH cybITy yiniH 0-15 cyra CybITBIIaIbI.
CysIThUTFaH OalKbIMa Maccachl apHalbl KECKIIITEpMEH IrpaHyianapra kecineni. Ocbl mpouecTepacH
oTimN, maiaa OoJIFaH TpaHyJjaia Kejaecl peT KoJaaHyFa skapaMIbl OOJIBIN CaHaATaIbl )KOHE KalTaiama
OHIMJIEp YIIIH IIUKI3aT OOJBIN Ta0bLIAIbI

Kaiita eHzmey mnpoleciHiH aBTOMATTaHABIPBUIFAaH (DYHKIIMOHAJIIBIK CYJI0achlH d3ipiiey.
ABTOMATTaHIBIPYABIH ~ QYHKIUOHAIABIK cxemachl (ADC) TEeXHONOTHSIIBIK  MpOIeCcTepi
aBTOMATTaHBIPYABIH HET13T1 KOHCTPYKTOPJIBIK KYKaThl OOJIBIT TaOBIIa IbI.

Byn cynbana emniey, mapamerp KOpCeTKilll, eImeMAepal TIpKey KoHE peTTey Il Ky3ere icke
achIpaThblH JATYUKTED, aTKAPYLIbl MEXaHU3MIECP MEH KOHJIBIPFbLIap OCHEIereHreH.

Cynbana eH anjapIlMeH KOHBelep *oHe KOHBelep KO3FallbIChIHA jkayar OepeTiH MoTopsl (1)
oenrinenred. CogaH KeHiH YCAaTKBIII KOHIBIPFBICBIHIA OpPHAJIACKAH KBUIJAMIBIK IaT4Uri MEH
aTKapyuIsl MexaHusmi (2) kepceTinred. by sKbu1gaMabIK JaTYUT1 KOPCETKIITEPi KOPCETy, OIIIIeY,
TipKey, peTTey OHE CHUTHAIM3alus KbI3METTepiH aTkapanbl. COHBIMEH Karap, €Ki peXuMe:
aBTOMATTHI J)KOHE KOJIMEH Oackapyra OoNaThiH KOCKBIII (3) aTKapyIibl MEXaHU3MEP OpHATacKaH.
Byn arkapymsl MexaHM3M TEK YCAaTKbIIITa FaHa emec (QIIOTalus BaHHACHIH/AA, KENTiprimI
neHTpudyracslHaa XKOHE TpaHyJsITOpAa opHanackaH. DioTainus BaHHACBIHIA T[IaCTMACCaHBIH
yCaKTaMaJapblH Kyy TEMIIEPaTypacklH PETTey YIIIH TeMIieparypa aatduri (5) jkoHe Kyy Ke3iHaeri
Cy KBICHIMBIH pETTey MaKcaTbIHAa KbICHIM AaTtuyuri (6) opHalackaH. ¥CaTKbI IeH (ruoranus
BaHHACHl apachlHAa >KoHE (oTamusl BaHHACKl MEH KeNTiprim meHTpudyracel apachklHIa
TachIMajay KOHBeWepiepli OpHalacKaH, OJapblH aTKapyllbl MexaHu3Mepi mortopiapsl (4,8)
KOPCETUITCH. ¥ CaTKBIITAa OpPHAIACKAH KbUIAMIBIK natuwri (9) kentiprim nentpudyramga aa
opHanackaH. Kenripinren ycakranaraH IiacTMaccaiap TpaHylIsTopra Kemin Tycexdi. ['panymstopnaa
olap YJKEH TeMmmepaTypana OailKuibl, COHIBIKTAH OalKy TeMIIepaTypachlH peTTey YIIiH
temneparypa gatauri (11), con 6ankpiManapabl ki Topi3/al hopMara KelTipy YIIiH KbICHIM JaTYUTi
(12) opnamackan. Ilaitma OonraH >xim TOpi3al OalKpiMa TpaHyJara aWHAIABIPY YIIH OJap.Ibl
TOMEHI1 TeMmIepaTrypaMeH CybITaabl. Coll TeMmepaTypaHbl KOPCETKIIITEPIH TipKeM, peTTey YIIiH
Temneparypa aaryuri (13) opHaiacThIpbLIFaH.

Cyper 2 — [InacTmacca eHIMAEPIH KaliTa OHJICY IPOIECIHIH (YHKIIMOHAIIBI CYII0aChI

TexHUKaIbIK Kypayiap KeeHiH TaHaay
AWHaIBIM KBUIIAMIBIK JAaTYUKTEPIHIH CUIIaTTaMaIapbIH CANIBICTHIPA koHE Tangail keine [FM
Electronic DI5S028 maTumk Mozesi TaHIaIab,
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[InacTMacca ycaKTapbIHBIH AYPBIC JKYBUIybl YIIIH Oenriri Oip TemmepaTrypa peXuMiH
KaJaraiar oTbIpy Kepek. CalbIcThIpy JKoHe Tajaay Oapbichinaa «OBeH» komnanusachiHbH JJTC035
Temmneparypa AaTduri TaHfganael, DuoTanus BaHHACBHIHBIH KBICBIMBIH Kajarajamn OThIpY YIIiH
"Teronpubon" ¢pupmaceiaeiH [1JIM-03-1000 IV naTuuri TaHIaIBIHIBL.

Tia Portal V16 opraceinga miacTMacca eHIMIEPIH KalTa ©HJIEy MpOIeCiHe BU3YyalIn3aIlus
KYprizy

[InacTmacca eHIMIEpiH KailTa OHIEY NPOIECIH BU3yaldW3alus YIIIH OapiibIK IMPOIECCTI
OpbIHAAyFa 55 opTypili THUNOTErl Kipic KOHE IIBIFBIC MapaMeTpiepl YChIHBLIAAbL. Tertep Ti3iMmi
KYPBUIBITT OOJIFAaH COH, MPOIECCTIH peT-peTiMeH Ayphic opeiHAanybiH LAD Timiage 22 Network
Kypbuiasl. JKanmbel Oy TONBIK MPOLECCTIH BU3yaIM3alUsAChIH KepceTy ymiH exki HMI manemi
KYpBUIZBI: Oackapy IIaHeNl J>KoHe BH3yaIMIus maHem. byin ekl maHemmiH KepiHICIH Kejeci
CypeTTepIeH Kopyre O0IaIbl.

SIEMENS SIMATIC HMI

— 6/3/2023
6:02:20 PM.

==
(]
=

Cyper 3 — backapy >kxoHe BU3yalu3aIus maHeli

Bipinmi HMI manemi Oackapy maseni Oousbinm TaObutafgsl. MyHAa KocCy/elnipy TUCKPETTi
OaTeIpMachl JKOHE TMPOIECCTIH KOJMEH Oackapy pEeKHMIHE aybICTBIpyFa OOJIaTBIH JHCKPETTI
OarbipMackl, (GIOTAIUMsl BaHHACHIHBIH Cy TOTry KJIAlaHbl JXOHE CHUMYJSIUS TaHEeTiHEe OTyre
MYMKIHAIK OepeTiH OarblpMachkl a opHaJiackaH opHanackaH. CoHmaii-ak, opOip KYpPBUIFBI aTaybl
KOHE OJIapFa CoWKec KOCBUIY TYpFaHbIH Xabap OepeTiH jammaiap, peTTEeNTiH MmapaMeTpiep KoHe
THICTI aBapusi CUTHAJIAAPbl KOPCETUITEH.

Exinmi HMI nanenbne Busyanmusamnus KedTipinreH. Mysna opOip KOHABIPFBI MEH
KYpBUIFbIIAp KopceTuireH. JKyHeHiH TOJBIK JKYMBIC ICTEN JKaTKaHBIH KOpyiMi3re Oomaabl. OpOip
KOHJIBIPFBIFA OpHATBUIFAH aBapwisi JaMIallapbl aBaprsUIapAbl aHBIKTAyAbl TE3AETedl >KoHe Oy
IIENIM JKYMBIC Kacay/Ja BIHFAJIbl OOJbIM TaObUTambl. ABapusi OpbIH ajJFaH JKaraaima xyie
TOJILIFBIMEH 1CTEH IIBIFaJIbI.

KopbIThIHBI

Byn Makanaga miactMmacca eHIMIEpiH EKIHIIUIIK KOJIAHBICKA KiOepy YIIiH KaiiTa eHueymi
OackapyblH aBTOMATTaHIBIPY JKYHECIH jkacay KapacThIpbuUlasl. CoHAal-aK JKYMBICKA KOWBLIFaH
TarchIpMaapra KoJl KeTKi3Uai. 3epTTey OapbhIChIH/IA KeJleCiiel ecenTep MemIimi:

e [lnmacTmacca eHimMEpi )KOHE OJIAp/IBI KaliTa OHJICY TYpJIepiHE MOy JKaCaJIIbI,

e Kazakcranmarsl IiacTMacca OHIMICPIH OHJICYIIH Macenesepi KapacThIPBUIIBI;

e Kaiita eHmey YIIH KaXeTTi KYPBUIFBUIAD MEH KOHIBIPFBIIAP TAHIAIBIN, OlpbIHFA
aBTOMATTaHJBIPBIIFAH JKyHeci o3ipnenai. [lmacTmacca eHiMAepiH KailTa eHAEY YILIiH
TEXHOJIOTHUSUTBIK CYJIOA KYPACTBIPBUIIBI;

e Kaiitarama eHIMre ImHMKi3aT ajxy YIIiH KaldTa ©HAEY NpOIeCiHe aBTOMATTAHIBIPYIBIH
(GYHKIIMOHAIABIK CYJ10aChl KYPBUIIbI;

e Tia portal V16 oprackiHma miactMacca eHIMIEPIH KalTa eHJAEY MPOIECIHIH BU3yalln3a-
IIUSCHI YKACAJIJIBI,
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AKITAPATTBIK KAVIICI3AIKTIH HEI'I3I'T IPUHIUIITEPI

Anoamna

Axnapammulx Kayincizoik Ke3-KejleeH YUbIMHbIH, Ke3-Kel2eH KOMNAHUANAPObIH MAaHul30bl dcnekmici 60.1vin
mabwinaowl. AKnapammulx Kayincizoikmiy Hezizel MaKcamsl YUbIMHbIY KYNus aknapamvii pyKCamcwvls natuoailanyoaH,
awyoan, eseepmyoeH OY3y0aH Hemece H#or0an Kopeay 0ovln mabvliaobsl.

Kinm ce3zoep: kubepkayin, mayexendep, mooenvoep, puuiune, kubepuiadysiioap.

AnHOomayusn

Hngopmayuonnas 6e3o0nacnocmo s615€mesi 8ANCHLIM  ACNEKMOM 000U  opeanuzayuu, m0060U KOMRAHUU.
OcHogHoll Yenvio UHGOPMAYUOHHOT DE30NACHOCMU SGTSEMCS 3AUUmMa KOHQUOESHYUATbHOU UHDOPMAYUL OPLAHUZAYUL
OM HECAHKYUOHUPOBAHHO20 UCTIONb30BAHUSL, PACKPLIMUSL, USMEHEHUS. UTU YHUUTNOIICEHUSL.

Kniouegvie cnosa: kubepyeposvi, pucku, mooenu, uuiune, Kubepamaxu.

Abstract

Information security is an important aspect of any organization, any companies. The main purpose of
Information Security is to protect the organization's confidential information from unauthorized use, disclosure,
modification, violation or destruction.

Key words: cyber threats, risks, models, phishing, cyberattacks.

AKMapaTThIK Kayilci3aiK Kasipri oJemaeri €H MaHbI3bl caylajgapIslH Oipi OOJBIT TaOBLIAIBI,
ocipece akmapaTThIK TEXHOJOTHIIAPAbI KEHIHEH KONaHy karfaiibiaga. On akmapaTThl PYKCaTChI3
KipyJIeH, aiaianyaad ®KoHe )Kapus eTyJIeH KoprayFa OarbITTalFaH. by gopicte 0i3 aKmapaTThIK
KAyIMCI3MIKTIH HETri3ri YFeIMIapbl MEH MPUHLUITEPIH, COHAai-aK 013 Ke3JeceTiH KayinTep MeH
aKnmapaTThIH KayiICi3airiH KaMTaMachl3 eTy IapajapblH KapacTeipambls. CoHnaii-ak, 013 akmapat-
THIK KaYIMCI3AIKTI KaMTamachl3 €TyJeri aJaMHbIH POIliH XKOHE OHBIH JEPEeKTePIiH KYMUSIbLUIBIFBI
MEH TYTACTBIFBIH CAKTay JKayarKepIIUTIriH TaJKpUIaiMeI3 [1].

AKMapaTThIK Kayilci3mik-OyJ1  akmapaTThl pYKCaTChl3 KIpyAEH, NalfaiaHylaH, amryjaas,
©3repTYJCH HEMECe KOIOJaH KoprayFra apHaiFaH cana. O aknapaTThiH KYITUSUTBUTBIFBIH, TYTACTHIFBIH
YKOHE KOJDKETIMIUTITIH KAMTaMachl3 eTyre OarbITTallFaH [apanap MeH 9iCTep/Ii KaMTH/IBL.

Kymussiislk ererimiz, aknapar ek OraH apHaJiFaH ajaMmapra FaHa KOJI KETiMJIi dKOHE OHBI
pYKcaTchI3 Oere agamaap ana aaMaiibl HeMece naiiianaHa anMaiabl.

TyTacThIK aKMapaTThIH 3aHChI3 HEMECE PYKCATChI3 ©3TepTIIMEYiH KaMTaMachl3 eTeil JKOHe
JI9JI JKOHE MIBIHAMBI OOJIBIN KaJIadbl.

Ko xeTiMainik nereHimiz-aknapaT KO KEeTiMIi )KOHE OHBI 63 (PyHKIIUSUIapBIH OpbIH/IAY YIIiH
Ka)KeTT1 YaKbITTa JKOHE JKepe naigananyra 60m1abl.

" on-®apabu arbiparsl KasYV, akmapaTTeIK TeXHONOrMsIap (akyibTeTi, akmapaTTHIK sKyiienep KaempachiHbH 1-mi Kype
Maructpantsl, Anmarhl K., Kazakcran, e-mail: keldibay.issatay@gmail.com
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V MEXAYHAPOJJHAS HAYUHO-METOANYECKA Sl KOH®EPEHIUA. «ITAPAJUI'MA HEITPEPBIBHOI'O OPA30BAHUMA
B CUCTEME KA3AXCTAHCKOT'O OBPA30BAHMA JIJIS1 YCTOMUUBOI'O PABBUTHUS: TIPAKTUKA U ITEPCITEKTUBbI»

AKnapaTThIK Kayirnci3lik TeK KOMIBIOTEPIIIK XYHeIep MEeH ACPeKTep il KOpFayasl FaHa eMec,
COHBIMEH Karap (pH3UKAJIbIK MHPPAKYPBUIBIM/BI, KeNIiepai, OaraapiaManblK *KacaKTaMaHbl KOHE
AKMmapaTKa KOJI XKeTKi3€ aJaTblH aJlaMIap/Ibl

Byn aknapart eq KyHIbI akTUBTEpAiH OipiHe ailHaJIFaH Ka3ipri aJeMIeri MaHbI3 bl KOMIIOHEHT.
AKnaparTelK Kayirnci3fgikTi Oy3y Kymusi JepeKTepAiH OY3bUTybl, Kap)KbUIBIK IIBIFBIHAAP, Oeaenre
HYKCaH KeJNTIpy kKoHE 3aHHAMaHbl 0y3y CHSAKTHI aybIp 3apAanTapra oKeiayl MYMKIH.

AKnapaTThIK Kayilnci3aik Kas3ipri oJieMie MaHbI3Abl POJI aTKapaabl, OHAA aKmapaT €H KYHbI
aKTUBTEP/iH OipiHe alHAIIBI.

AKMapaTTbIH TYTACTBIFBI IEPEKTEP/Il PYKCATCHI3 ©3repTy/IeH HeMece OYITiHYIeH KOpray Kepek
nerenai Oinmpipeni. TyTacThIKTBI Oy3y JepekTepliH OypMmaiaHyblHA, aKMapaTTBIH IKOFalyblHA
HeMece JCPeKTEPIiH AYPHIC TYCIHAIpIIMEyiHEe OKeTyl MYMKIH, OyJI OM3HECKe HeMece YUbIMFa aybIp
3apaanTap 9Kellyl MyMKiH.

AKnapaTThlH KOJ JKETIMIUTITT OHBIH pYKCaT €TUITeH MaigaJaHyIIblIapFa KaKETTI yaKbITTa
KOHE KepJie KOJ KeTiMIi 60imysl kepek aerenai Oinnipeni. Ko xeTiMaimikTiH Oy3bU1ybl OM3HECTIH
JKYMBICBIHA, OHIMJIUTIKTIH JKOFaJyblHA JKOHE KIHMCHTTEPIiH HeMece NaialaHyIIbIIapabiH
Hapa3bUIBIFBIHA OKETYl MYMKIH.

AKIaparThIK KayilcCi3[iKk COHBIMEH KaTap BUpPYCTap, XaKepiik madysuiiap, (QUIIHHT >KOHE
KHOEPKBUIMBICTBIH 0acka TYpJiepl CHUSKTHl KayilTepiH aliblH aayFa kemekrecemi. On conmaii-ak
JepeKTepIi KOPFay CalachIHIarbl 3aHHAMAHbI CAaKTayFa JKOHE PETTEYTe BIKIAJ eTeIi.

AKMapaTThIK KayiNCi3AIKTIH HETri3rl NPUHIUOTEepl YHBIMAArbl aKmapaTThIH KayilCi3iriH
KaMTaMachI3 €Ty YIIiH Heri3 00JbIn Tadbitanel. Onap AKnaparTsl KayinTtep MeH Oy3yIIbUIBIKTapAaH
KOpFay YIIIH KOJNAaHbUIATHIH HET13T1 IPUHLIUIITEP MEH TOCUIAEP I aHBIKTANIBI.

Kymusiisiielx TereHiMi3, aKnapar TeK YOKUISTTI MaiaaiaHylbuiapra HeMece OFaH apHallFaH
agaMmapra KoJd JKeTIMIl Oomybl KepekK. AKHNapaTThlH KYMUSIBUIBIFBIH KaMTaMachl3 €Ty VIIiH
mmdpIray, Ko )KeTKi3y i 0ackapy jkoHe ayTeHTHU(HUKAIHS SICTEPiH KOIJaHyFa O0Ia bl

AKMapaTThIH TYTACTBIFBI OHBI PYKCAaTChI3 ©3TepTyJCH HEMEce ©3TepTyIeH KOpray Kepek
nereHnai Oinmipemi. AKMapaTThIH TYTACTHIFBIH KaMTaMmachl3 €Ty YIIiH JEPEKTePAiH TYTaCTHIFbIH
0aKpLIay, CAKTHIK KOIIipMe jkacay >KoHE ayIuT 9IICTEPl KOJIAAHBUTYbl MYMKIH.

AXnapatThIH KOJI KETIMJIUTITT OHBIH PYKCAT €TUITeH MaiilalaHyIIblIapra KaXKeTTi yaKbITTa KOHE
Kepjie KoJ JKeTiMI1 0oyl Kepek aerenai oinaipesni. Ko sxeTiMaimikTiH O0y3bUTybl OM3HECTIH KYMBICHI-
Ha, OHIMJUIIKTIH J>KOFaIyblHA JKOHE KIMEHTTEPIiH HeMece MaimanaHylmbulapAblH Hapa3bUIbIFbIHA
OKeIlyl MYMKIH.

AyTtenTHduKanus — Oyl NaiJaJaHylIBIHBIH HEMece >KYHEHIH TYIHYCKAJBIFBIH TEKCepy
npoueci. by nmaiianaHylIsIHBIH HEMecCe KYWEHIH olap YIIH CATKBIHIBIK KACAUTHIHABIFBIHA KO3
KETKi3yre MyMKIiHIIK Oepei.

Ayaut — OyJl maiilananybUiap MeH KYHEeHIH opeKeTTepiH Oakbuiay *oHe Oakpliay MpoIeci.
On pykcaT eTiIMEreH oOpeKeTTepAl aHBIKTay >JKoHE OoyaslpMay YOIIH OapiblK — akmapar
oTepanysuIapelH OaKblIayFa JKOHE TIpKEyre MYMKIHIIK Oepeai. AyIuT COHbIMEH KaTap Kayimnci3Iik
Oy3bUIFaH JKaFaaii/ia akrapaTThl KaJINbIHA KEJITIPYTe KOMEKTECEII.

Ou3MKaNbIK Kayinci3aik — OYJ1 akmnapar MmeH >Ka0abIKKa (U3UKAIBIK KOJ KEeTIMILUTIKTI KOpFay.
On ¢u3MKaIbIK KayinTepAiH aJIblH ally YIIiH YH-Xaimapra kipyai Oakeiiay, OeliHeOakbLIay,
OpTTEH KOpFay kKoHe 0acka o/iicTep CUSKTHI IIapanapAbl KAMTUIBL.

OKBITY JKoHE Xabapmap 6oy aKmapaTThIK KayilCi3miKTIH MaHBI3ABI aCTEKTLIepi OOJIBIIT
TaObu1anpl. [laliananymbuiap MeH KbI3METKepiiep KayilCi3[iK Heri3aepi, akmapaTTbl HaiizanaHy
epekenepl KOHE KaylNTiH ajAblH ally 9JicTepl OOWbIHIIA OKBITBbUIYBl KepeK. Onap bIKTUMAa
Kayinrep Typaibl 01Tyl KepeK jKoHe oJlapFa Kajaii xkayar Oepy KEepeKTiriH 011yl Kepek.

AKMaparThlK Kayirnci3mikTiH OyJl NMpHHOUNTEpl e3apa OaillaHBICTBHI JKOHE ©3apa TOYelIi.
Omapapl cakTay axkmaparThlH CEHIMAI KOPFaldyblH KaMTaMachl3 €Tyre >KOHEe YHBIM YIIiH
TOyEKeJIep/li a3aiiTyFa KOMEKTECe .

AKMapaTThIK Kayilci3aiKTiH HETi3T1 KayinTepi
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«TYPAKTBI JIAMY MYJUIECI YIITH KASAKCTAH/IBIK BUIIM BEPY JXYHECIHJIEIT Y3/IKCI3 JIAMY TTAPAJIUTMACHI:
TOXIPUBE MEH IIEPCIIEKTUBAJIAP» ATTbBI V XAJIBIKAPAJIBIK FbIJIBIMU J)KOHE OKY-9IICTEMEJIIK KOHOEPEHLIMA

Bupyctap wMeH 3usHAsl OarmapiaManblK  JkacakTama  (OarmapiiamMaliblK  JKacakTama)
aKIMapaTThIK KayiNCi3IiKTiH HeTi3r1 KayinTepiHiy Oipi 6ombin Tabbuiansl. Bupycrap KoMmbroTepep
MEH JKeJIIeP/Il KYKTHIPYBI, epeKTep Al OY3yhl, )KEKe aKImapaTThl Ypiaybl )KoHE ayblp 3apaanTtapra
oKenyl MyYMKiH. 3usiHAbI OaFraapiaManapra TpOsSHABIK OaraapiaMarap, MIMHOHIBIK OaFaapiamanap,
YKapHaMaJbIK OaFqapiiaManap skoHe 0acka 3usHIbI OaraapiaManap Kipyl MyMKiH [2].

OummHr  koHe  (GapMHMHT-OyJ  MaijajaHylIbUIapAblH JKEeKe aKmapaTblH —ajdy  YUIH
KOJIJAaHBUIATBIH aJasKThIK oficTepl. dummHr-naifananymsiapasl anjiay >KOHE OJapAblH KYMHs
ce3Jepi, HECHE KapTaJlapbIHBIH HOMIpJepl *oHe T.0. CHSAKTHI XKeKe JEPEKTepiH amly YIIiH KaJlFaH
AJICKTPOHJIBIK XaTTap Ikl )Ki0epy HemMece KaJlFaH BeO — cailTTap kacay.

AKmapaTTelH aFybl-OyJ1 Kynusl akmaparThl Oallkaycbl3Za HeMmece KacakaHa amry. byn
(bU3UKANBIK aKmapaT KypajJdapbIHBIH >KOFAybl, JTEPEKTEPAl PYKCATChI3 Kelipy Hemece Oepy,
KyHenepreri ocalJbIKTap HeMece KayilcCi3AiK MapaMeTpiepiHaeri KaTeaep apKbUIbl OPbIH alybl
MYMKIH. AKOapaTThlH aFblll KEeTyl KapXKbUIBIK IIBIFBIHIAPFA, Oemenre HYKCaH KENTipyre »XoHe
JIepeKTepli KOpray Typajibl 3aHHaMaHbl Oy3yFa oKellyl MyMKiH.

Kenimik mabysimap-0ys1 pyKcaTchl3 Kipy HeMece 3WsiH KENTipy MaKcaThIHIA KeJlire Hemece
xyHere kipy opekerrepi. byran xeninik [Iporokon aeHreitinaeri madysuinap, KonaanOta qeHrelinaeri
madysuiIap, KeisMeT kepceryneH 6ac tapty (DDoS) xoHe Oacka omictep Kipyl MyMKiH. JKemimik
malybUIAap AepeKTepaiH KOFaTyblHa, KYHEeHIH OY3bLTybIHA HEMECE KayilCI3MIKTIH OY3bUTybIHA OKEeyl
MYMKiH [3]. AKMapaTThIK KayilcCi3IiKTI KAMTaMachl3 €Ty JKOHIHJIET mapaiap AyTeHTUDUKAINS JKOHE
aBTOpH3aLysl — Oy MalanaHyIIbIap/IbIH 3aHABUIBIFBIH TEKCEPY JKOHE OJIapFa TEeK JKYMEHIH KaXeTTi
pecypcrapsl MeH (yHKOMSUIApbIHA KOJ JKETKi3yre MYMKIHIIK Oepy mpomectepi. AKMapaTThiH
Kayilci3[irii KamTaMachl3 €Ty VINIH KYIITI MapoipAepli, €Ki (akTopibl ayTeHTH()UKAIUSHBI
naiianany JKoHe KYIHUs JepeKTepre TeK YOKUISTTI MaiaiaHyIbuIapra KOJl KETKI3y Il MEeKTey KaKeT.
Hepextepni nmdprnay-Oyin aknmaparTsl Oerfe amamuaap YIIiH TYCIHIKCI3 Typre aWHajabIpy MpoIeci.
HIudpnay nepexrepai pyKcaTchi3 KipyIeH KOprayFa

JlepexTep/iH CaKThIK KOLIPMECIH XkKacay >KoHe KaJlblHa KeNTipy — OyJ aKmapaTThIH CaKThIK
KOIIIPMECiH jkacay TpOIeCTepi KOHE Ojlap JKOFaJFaH HeMece OYJIHTEeH JKarjaiaa JepeKTepii
KalMblHA KENTIpy MYMKIHIIT. YHEMi CakTBhIK KellipMe jkacay JepeKTepIiH IKOFaTybIH
OonapIpMayFa KOMEKTeCe i )KOHe JKYiie ICTeH MIBIKKaH Hemece MIadybul OOJFaH JKaFIaiiia oap/IsiH
KOJI KETIMIUTITIH KaMTaMachl3 €TEI.

Oxuranapapl OaKpUIAYy JKOHE aHBIKTAY — OYJI 9IETTEH THIC OPEKETTEP/Il HeMece MadybIIIap bl
aHBIKTay MaKCaThIH/A XKYiie MEeH KeJiHl YHeMi Oakpliay mpoiectepi. ApHaiibl 0akbuiay Kypaaaapsl
MEH JXyHellepiH maijalaHy OKWFallapra >KeIeNl jkayan Oepyre KoHE aKIapaTThIK KayimlcCi3miKke
TOHETIH KayINTepAiH alJbIH alyFa MyMKiHIiKk Oepeni. [Talimananymbuiapabl OKBITY XKoHE Xadapaap
eTy — Oyl KbI3METKepiiep MEH NaiJallaHylIbUIapAbl aKMapaTThIK Kayilci3lik epexenepi MeH
npolenypanapbiHa yipery npouecrtepi. [laiinananymsinap sIKTUMan Kayinrep Typaybsl xabaprap
O0ITyBI KEpeK KOHE KYIHWs aKmapaTThl Kajall AYpHIC ©HJEY KEPEKTIiriH, Kayirnci3 Kymus ce3aepmi
naiganany /bl )KoHEe KYAIKTI OpeKeTTep il TaHy bl 01Tyl Kepek.

Ou3MKaAIBIK Kayirnci3aik-0yI aknapar neH xyhenepre Gu3nKaiblK KOJ KEeTIMIUTIKTI KOprayFa
OarpITTanFaH Imapanap. byn yi-kaiinapra kipyai Oakbuiayabl, OeiiHeOakpLIayapl MaiiganaHyIbl,
XKaOIBIKTHI YPIIBIKTAH HEMECe 3aKbIMIaHyIaH KOPFayabl KAMTYbl MYMKiH. DU3NKAIBIK Kayilci3mik
aKIMapaTThIK KAyiMCi3MIKTI KAMTaMachl3 €Ty/iH MaHbI3IbI aCTIeKTici OOJbIN TabbLTa k! [4].

AKMaparThIK Kayilci3mik Kazipri ojuemzie MaHBI3Ibl KOMITIOHEHT OOJbII TaObUIaabI, OHZIA
KeOipeK akmapaT 3JeKTPOHJIbl TypAe Oepineni skoHe cakTanaabl. O akmapaTThlH KYNHSUIBLIBIFBIH,
TYTACTHIFBIH JKOHE KOJDKCTIMJIUIITIH KOpFayfa OarbITTasiFaH. AKMApaTThIK KayillCi3MIiKTIH HETi3ri
NPUHIUNTEPIHE ayTeHTU(UKALUsA, ABTOPHU3AlMs, KYIUSIIBUIBIK XOHE JAEPEKTepPAIH TYTAaCThIFbI
KaTabl. Anaiia, BUpycTap, Xakepiep, (GUIIUHT jkoHe OacKanap CUSIKTHI aKIapaTThIK KayirnCi3IiKKe
opTypii Kayintep Oap. AKNapaTThIK KayilcCi3fiKTi KamMTaMachl3 €Ty YIIiH KYIITI HaposbIepmi
naiinanany, aepekrepai mmdpay, OarmapiaManblK jkKacaKTaMaHbl YHEMI JKaHAPTHIT OTBIPY JKOHE
KbI3METKEpJIepAl OKBITY CUSKTBI THICTI LIapasiap/ibl KOJIJaHy KaXeT.
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PAJIUOKYTKBIII MATEPUAJJIAPABIH )KYTY KACUETIH
AJKK TUATIA3OHBIHJIA 3EPTTEY

Anoamna

Maxkanaoa 78-118 ITy Ouana3onviHOa2bl PAOUONCYMEKBIUWL MAMEPUATOApObIY  2Cipeyi MeH WABbLIbICY
wamanapvin 3epmmey Hamudcenepi Keamipineen. Hezizei paouoxcymxviui mamepuan peminoe 3nO0KCUOMI waiiblp
Kocnacvinoa epagum 6onuexkmepi (~1 mm) kondawviiaowel. I pagum 6bemuexmepi Key HCUINIK OUANAZOHBLIHOA
aneKmpomMasHummix  caynenenyoi emxizoeumindiei anvikmanool. Illazvinbickan cueHanovl 3epmmey Hamuicenepi,
bacmankwl 31eKMPOMAZHUMMIK CayneleHyOiH Kelloip 6012l Yl apKblibl HCYMbLIAMbIHbIH KOPCEMML.

Kinm cezoep: XKuinik, epagpum, s3nokcuo, wiageiny, sH#cymoiiy.

Annomayus

B cmamve npedcmasnenvl pezynomamet uccied08aHUs 8eIUUUH OCAAONEHUS U OMPANCEHUSL PAOUONOLTOUATOUUX
Mmamepuanos, & ouanaszorve 78-118 I'Ty. B kauecmse ocnosHO20 palduonoziowjaroueco Mamepuaid UCHONb308aHbI
yacmuywl epagpuma (~1 mm), 8 cmecu IMOKCUOHOL CMObL. YCMAHOBNIEHO, YUMo Yacmuysl cpaguma He NPo3pauusl O
INEKMPOMASHUMHOZO U3TYYEHU 8 WUPOKOM YACMOMHOM OuanazoHe. Pezynemamul uccnedosanus ompasicenHozo
CUCHANA NOKA3ANU, YO HEKOMOPAs Yacmb UCXOOHO20 INEKMPOMASHUMHOZ0 U3NYYeHUs NO2Iouaemcs 00pasyom.

Kniouesvie cnosa: Yacmoma, epagpum, snoxcuonas cmona, ompasiceHue, noioujerue

Annotation

The article presents the results of a study of the attenuation and reflection values of radio-absorbing materials in
the range of 78-118 GHz. Graphite particles (~1 mm) in a mixture of epoxy resin were used as the main radioabsorbing
material. It has been established that graphite particles are not transparent to electromagnetic radiation in a wide
frequency range. The results of the study of the reflected signal showed that some of the initial electromagnetic
radiation is absorbed by the sample.

Keywords: Frequency, graphite, epoxy resin, reflection, absorption

Kazipri 3aMaHfbl paJlodJIeKTPOHIIBIK allapaTypaHblH JaMybl, 9CIpece aca KOraphbl KHULUIIK
(AXKK) canaceia/a, aiamMra TEpIC 9Cep €TETiH JKOHE PATMOTEXHUKAIBIK >Ka0IbIKTHIH THIM/II JKYMBICHIHA
KeJIepri KeNTIPeTiH FaTaMJIbIK SJIEKTPOMAarHUTTIK JJacTaHy MocelieciH e3ekTeHaipeni [1, 161 6.].

Pagnoxytkeimn mMatepuangap (PXKM) atanran mocenenepzi memrydiH Oip Kypaybl OOJbII
TaObUIaAbl. PaJMOXYTKBIII MaTepuaiiap Jer, PaTuoTONKBIHIBI COYJICICHYI JKYTyFa HeMmece
anciperyre KalineTTi marepuannapasl ataiasl [2, 336 6.]. Mynpaaii marepuanaapasl Gheppurrep,
MeTaul KopeiTnanapsl [2, 337 6.], rpadur, kemipTekTi HaHOTYTIKIIenep [3, 32 6.] koHe Tarblga
06acka KOMIIOHEHTTEp apKbulbl »kacayra Oosazsl. PXKM 3eprrey oObekrici periHzme rpadur
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OemmmekTepi Kapacteipbutradn. OMC-nen kopraymbl PXKM 6omnbin Tabbutateia rpadut OemmexTepi
HKOHOMHUKAJIBIK JKaFbIHAH THIM/II )KoHE (PU3UKAIIBIK MiHE3/IeMelNepi OOMBIHIIIA KOJIAMIIbI.

Atanmbin PXXM-ae1 (rpadur) OMC-nme Kopraynbl KakeT €TeTiH OeTke OekiTy Hemece
KOJITAHBIC BIHFAMIBIFBIH apTTBIPy MakcaTbiHAa 1,7 MM 3MOKCUATI ImaiibipMeH 1/3 KaTelHacTa
apaylacThIPABIK. DnoKcHaTI maiblp DMC-neH Kopray bl KaKeT €TKeH OeTKe OHall »aObIcaIbl )KOHE
OeTKe ocep eTeTiH TypJi KbIChIMIapFa Te3iM i 6oubin Tabbutans! [6, 4114 6.].

PXKM-np1Hg OMC-ni eTKi30ey/IIaFbuIbICIIay IaMaiapbiHa 3€PTTEYIIH HET13T1 mapamMeTpiep:

- OMC-ni eTki3y/eTKi30ey ChIHAKTaphl KE€3iHAE, HbHICAH MEH TapaTyIlbl aHTCHHA apachIH-
JaFrbl KAIIBIKTBIK a=5 CM JKOHE OFaH KapaMa-Kapchl KaObUIJayllbl aHTeHHa b=5 cM KallbIk-
TBIKTA;

- OMC marbuIbICY/IIAFbUIBICTIAY CBIHAKTApHl Ke3iHAE, HbICAH MEH TapaTyllbl aHTEHHA
apACHIHIAFbl KAIIBIKTBIK a=5 CM, al KaOBUIIAYIIBl aHTEHHA HbICaH Oerine 45°-meH KuFam skoHe
TapaTyllbl aHTEHHAMEH OaFbpITTac b=5 CM KallIbIKTHIKTa OPHAJIACKAH;

3epTTey KYMBICHIH/IA KOJAAHBUIATHIH KYPBUIFbIIAP OCKITIITEeH MmapameTpiiep MEH KYPbUIbIM-
JIBIK CbI30aHbl caKTail OTHIPHIN 1 - CypeTTe KepceTUIreHael eTin OpHaNacThIPbUIIbL.

cypet 1 - P2)KM xyTy mamanapbiHa 3epTTey alaHbl

AJFalIKpl eJey emKaHaail enmey o0bekTici3 (00C KeHICTIKTe) €Ki aHTeHHAHbBIH OEKITiNreH
KAIIBIKTRIFBIHA OPBIHIAJIBI. OJImeyep Heri3iHae, Keieci enmeynepai S nb arreHtoanus mama-
CBIHJIA JKYPri3yre OONaThIHABIFBIH Oaiikail anaMbl3.

Kemeci xe3ekre Kambigapirsl 0,8 MM, 1,7 MM, 2,6 MM OOJIaTBIH STOKCHJI IIAWBIPBIHA JKYTY
ceiHaManapbl oTki3inmi. Hotmkenepre kapait oteipein PXKM 3eprrey yaricin jkacayra THIMAI
SMOKCHUJI TIAWBIPIBIH KaIBIHABIFEI 1,7 MM-Ii OekiTemi3 >koHe Keiieci jkacanbiHaThiH PYXKM
3epTTeyJiepre OChl KalbIHABIKTHI YChIHAMbI3. TaHIanraH KeJeMJeri SMOKCHA MIaibIppIMeH TIpa-
¢buT GemeKkTepiH KaThIHACKIHAA apaiacTeipa oThIpbT DMC OTKI30eWTiH MaTepruaiIsl JalbIHIa-
MBI3.

Kecte 1 - OMC eTki30ey e:ieM ChIHaFbl HOTHXKENepi

Pemiey, nbm (A=5 nb)

f,ITy | boc Onokcuj masIp I'padur TyHipiiikrepi xoHe
KEHICTIK 0 MM (IIBIHBI) 0,8 MM 1,7 Mm 2,6 MM srokeu 1 wanep (1,7 mm)

78,5 -13,01 -16,58 -16,58 -16,98 -19,59 -30

98 -8,15 -13,19 -14,94 -12,37 -13,67 -30

118 -12,59 -18,54 -16,98 -17,69 -18,54 -30

AJBIHFaH HOTHXKENIEPAi 00C KCHICTIKTETI XOHE TaHIaJIFaH SIOKCHJ MANHBIPBIHIAFEI ©JIIIeM
HoTwxkenepiMeH Origin Pro 6armapnamacsinaa xkacanFad 1-rpadukre caablCThIPaMBbI3.
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CurHan kyatbl, gbm

-8.100

115
-10.84

110
- -13.58

108
[--16.31

100
[ -19.05

95
—-21.79

90
~ -24 63
85 -27.26
80 -30.00

T 1

Snokena waiibip 1,7 mm

Wuinikrep, My

Mpadur Boc keHicTik

3epTTey HbicaHfapbl

I'paduxk 1 — 3epTTey HBICAHAAPHIH CATBICTHIPY

Hormxkenepre Hazap aymapcak, SMOKCH IIAWBIPhl KOCBUTFAH TpaduT OCNTUICHIeH KHITIK-
tepae, S n1b arrenroanusana (xyelk mamamer 100% ambik) -30 n1bm MoHiHAE OOoNFaHBIH OaKbLIal
aJIaMBbI3, SFHU 931pJICHIeH MaTepual TOJMBIKTAal ©TKi30ei1i JereH KOPBITHIHABIHBI Oepe/i.

Keneci ke3ekre a3ipiaenren PXKM 6erinen DMC-iH MaFbUIbICy TEHIEHIH aHBIKTAY 3€PTTEY-
aepi xkyprizingi. Hlarbuty HOTHXKENEpiH CalbICTBIPY MaKCaThIHIA, ©JIIIey €H alJIbIMEH HJeall Teric
MbIc OeTnien kacanbiHabl. ComaH coH, o3ipmeren PXKM Gekirimin, ¢ = 0°...60° Gypeinurapna
3epTTEMEIIIK OJIIIeyIep KYPri3iiii.

Kecre 1 - OMC miarpuTyBIHA OIIIIIEM CBIHAFBI HOTIKEIEPi

Pemmey, nbm (A=5 nb)
f,ITu | Msic I'padur Tyitipmrikrepi xoHe 3mokcu maisip (1,7 Mm)
TaKraima
¢o=00] ¢=100 ¢ =150 ¢ =200 @ =250 ¢ =300 ¢ =350
78,5 -13,01 -30 -30 -26,98 -20 -20,96 -30 -30
98 -8,15 -30 -26,98 -19,59 -14,32 -17,95 -26,98 -30
118 -12,59 -30 -30 -23,01 -17,45 -21,55 -30 -30

Hotmxenepre Kapail oTeIpbin, a3ipnenreH PYKM-man ¢ = 20° mamachinza mIaFbuTyIbIH
KOFapFel MOHJAEpIH Kepe anambi3. Erep ocbl MOHII MbBIC TakTaimiameH caibicThipcak 4-5 nbw
apanbirbiHaa OMC-HiH )KYTBUTYBIH Oaiikail aambl3.
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00X 621.37
KenecGekos C.E.", Maxanos K.M.", Bypambaena HA™

CYBMUWIJIMMETPJIIK TUAITA3OH/JIA PAIMOPU3UKAJIBIK ITAPAMETPJIEP/1
SEPTTEYT'E APHAJIFAH KOH/BbIPT'bI

Anoamna

Maxanada paduogpusuxanvix napamempnepoi 3epmmeyze APHAIEAH CYOMULIUMEMPIIK OUANA30H2A APHANRAH
KOHObIPRbIHbL KYPACMbIPY Hamudiceaepi Keamipinee. AHmenHaniapowiy e3apa OHMauisl OpHALACMbIPy OYpulumapbl
MeH KAulbIKMbIKMAapbl aHbIKmManosl. 3epmmey 00beKmiciniy onuemine OAuIanblcmsl MuiMoi OPHALACY KAWUbIKMbIEbI
ecenmenedi. DNeKMPOMASHUMMIK — CIYLeNeHYOiH MaKcumaniovl acepi OAUKalIamviH WASLIILICY —OYpbluumapul
AHLIKMANObL.

Kinm co30ep: CyOmunnumempaix OUanasoH, s1eKmpomMacHUmmix cayneieny, ammeHoayus, 1eKmpoMacHummix
MONKLIHOAPObIY UARLLIYbL.

AnHomayusn

B cmamve npedcmasnenvi pesyivmamvl no coOopke YCMAHOSKU O CYOMUATUMEMPOBO2O OUANA3OHA NO
uzyuenuro paduousudeckux napamempos. OnpedeieHvl ONMUMATbLHLIE Yebl U PACCMOAHUA ONA  63AUMHOU
opuenmayuu u pacnonodxcenus awmenn. Paccuumano sgpghexmusnoe paccmosnnue no3uyuOHUPoOBAHUs 6 3a8UCUMOCTIU
om pasmepHocmu 00vekma UCCie008aHUs. YCmaHo61eHbl MAKCUMATbHbIE 3HAYEHUs. Ol Yel08 OMpAadCeHusl, npu
KOMOpbIX HADI0OAEeMC s MAKCUMATLHOE B030€UCMEUe INeKMPOMASHUMHOLO U3LYYEHUSL.

Kniouegvie cnosa: cyomunnumemposwiti OUAnazoH, 21eKmpoMazHUmMHoe Uiydenue, ammeHoayus, ompadiceHue
INEKMPOMASHUNHBIX BOJIH.

Annotation

The article presents the results of the assembly of the installation for the submillimeter range for the study of
radiophysical parameters. The optimal angles and distances for the mutual orientation and location of the antennas
have been determined. The effective positioning distance is calculated depending on the dimension of the object of
study. The maximum values for the reflection angles at which the maximum effect of electromagnetic radiation is
observed have been established.

Keywords: submillimeter range, electromagnetic radiation, attenuation, reflection of electromagnetic waves.

Aca sxorapsl kuimikTi (AXKIK) TonakpiHAap epekine KacHeTTepiHiH OOoJyblHa OaiIaHBICTHI,
3aMaHayu TEXHOJIOTHSUIAPIBIH aKbIpamac OeliriHe aiHaiapl. Aca >KOFapbl KUUTKTI JUana3oH
PATMOKUUTIKTEP IIH KEH CIIEKTPiH KaMTubl. COHBIH IMIIH/IE CyOMUIUTUMETPIIIK KO3ep MEH TOJIKBIH
OTKI3TIIITePAIH JaMYbI aca JKOFapbl )KUUTIKTI )KYHETEp/IiH JaMybIHA KOJI AIllThI.

CyOMUJUTMMETPIIIK COyJICTICHYIIH 1IIKe €HY KaOlIeTi KOFaphl JKOHE JHEPTUsACH TOMEH,
COHJIBIKTaH OJIapJIbIH MOHJAYIIbI dCepi JKOK, OChIIaH agamaap YIIiH Kayincid. CyOMMIITUMETPIIK
JIMaTria30H/IaFbl COyJICICHy MEIHMINHAA, MaTepHaITaHy 1a, OHJIEY OHEPKICIOIHIE XKoHE KayilCi3miK
KypalJgapblHaa KeHIHeH KOJIJaHbIIAThIH TIKeNeH opeKeTci3 OaKblIayabl Ky3ere achlpyra MyMKIHIIIK
oepeni [1, 6. 140]. MyHBIH 0opi paIuoXHULTIKTEpIe MOJIIp OOJIATHIH )KaHA MaTepUAIapIbl Kacay
XKoHE paaro(U3UKANIBIK TapaMeTpIIepAl 3epTTey KaKETTLUIITIH Ty IbIpabl.

CyOMIITIMETp TUana30HBIHAA PATUOTONKBIHIAP/IBIH KYTBUTYBIH XKOHE IIAFBLUTYBIH 3€PTTCY
KOHJBIPFBICHIHA KOJMAAHBUIATHIH HET13T1 KYPbUIFbLIAp:

- I'4-183M curnan rereparopsl. XKXuinikrep auanazonsl 78.33 - 118.1 I'T'iy [2];

- AI1-20 aTTeH0aTOpHI;

- PYTIOPJBIK TIKOYPHIIITHI €Ki aHTEHHA,

- M1 - 25 M/03 xanopuMeTpusIiK KyaT eimerini [2].

: MarucTpanT 2-)KbUI OKYBIHAAFbI, PAANOTEXHUKA, JJIEKTPOHHMKA XXOHE TEICKOMMYHHKauusuiap Kadepacsl, Qpu3nKa-TeXHHUKAIBIK
¢axynsrerti, JI.H. 'ymunes ateiagarst EYY, Actana k., Kasakcran, e-mail: sulaisstambula@mail.ru

" (.-M.F.K., aFa OKBITYIIbI, PaJHOTCXHHUKA, JJICKTPOHUKA KOHE TEICKOMMYHHUKAIMsIIAp Kadepachl, GU3nKa-TeXHUKAIBIK (aKyIbTeTi,
JL.H. T'ymunes ateinnarel EYY, Actana K., Kazakcran, e-mail: makanov(@inbox.ru

" T.F.K., JOLEHT, paIMOTEXHHKA, 3JCKTPOHHUKA KOHC TEICKOMMYHHUKAIsIap Kadepacsl, Gpu3nka-TeXHUKAIBIK (akynbreri, JI.H.
I'ymunes ateiagarel EYY, Acrana k., Kasakcran, e-mail: nursaule.burambaeva.54@mail.ru
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DKCMEPUMEHTTIH HOTIKEIEPIHIH CEHIMAUIITH KamMTaMachl3 €Ty YIIIH CBIPTKbI OererTeyIri
TepOernicTepAiH acepi OoaMaybl, METEOPOIOTUSIIBIK JKaFJainap/ sl eckepy MaHbI3abl. Onap KyMbIC-
TBHIH OCHI TYp1 YIIIIH aHBIKTAJIFAH HOPMATHUBTIK MOHJIEpPTe CoiKkec Keyi kepek [3, 6. 33].

3epTTenerin MaTepuanabl Oypy yuriH Standa ¢gupMachiHBIH MOTOPIIBI aliHAIMAaNbI TIATHOP-
Machl KOJIaHbUIABI [4].

Onmey Aonairi CeHIMIl JKOHE >KOFaphl OOy YILIIH KOHIBIPFBIHBIH KYPBUIBIMBIHA KipEeTiH
OapibIK 06K Kypaiaapbl OipKeIKi OCbKE KENTIPUITeH kKoHe Oip ACHrei1e OpHaIacThIpIFaH 00Tybl
aca MaHbI3Ibl. TOJIBIK KYpacThIPBUIBII, )KUHAKTAIFaH KOHABIPFBIHBIH TYP1 1-CypeTTe KepceTiireH.

Cyper-1. TonbIK KypbUTFaH CYyOMHJUTMMETPITIK TUATa30HAaFbl KOHIBIPFBI

KypbumFaH KOHIBIPFBI KYpamblHAA KOJJAHBUIATHIH PYIOPIBIK aHTCHHATIAPIBIH COYJIEICHY
JKOHE KaObLIaay OYpPBINIBIH aHBIKTAY MKYMBICHI XKYpri3uiai. Pymopnbik anTeHHamapasl Oip-OipiHe
KapaMa-Kapchl OpPHANACTBHIPHIN, aHTEHHANAp apachblHAa Kenepriiep OoiMaybl KapacThIPBUIIBI.
ATtTteHroanus AeHrewi 5 a1b konbuibn, «Standa» aitHanmansl IaTGopMachkl apKbUTBI KaObUIIAYIIIbI
aHTeHHaHbI 3-5° KajamMMeH Oypa oTbIpsln, E xone H jka3bIKTHIFBIHAA OISy KYPri3iii.

Kecre 1 - Pynopiblk aHTEHHaHBI OJI1LIEY HOTHXKeJepi

98 I'Tg Bypbi -| 5 8° 10° 16° |
Curnan E 14,47 12,43 9,54 7,53 1 0 0 0
Kyatsl, 1b H 15,71 1459  [1021 [921 6,98 3,01 1 0

ATIBIHFaH HOTIDKENIEp HETi31HAE TPUTOHOMETPUSIBIK KaTbiHac (opmynaceiH (1-popmyna)
KOJIJTaHa OTBIPBIN 3€PTTENETIH MaTepHANIBIH KeJieMiHe OalIaHbICTBI KYPAcThIPFaH KOHABIPFBIIA
TUIMJII OPHAJIACTBIPY apaKAIIBIKTBIFBI €CETTETIH/II.

a
tga =2 (1)
MYH/JIaFbl, @ — 3epTTEJICTIH HBICAHHBIH XapThl €Hi / OWIKTIri, b — 3epTTeNeTiH HbICaHFa JNeHiH
apakambIKTHIK. EcenTey »KyMBICTapbIHBIH HOTHXKEC] 2-KeCcTe1e KOPCEeTIIreH.

Kecre 2 - 3epTTenerin HRICAHHBIH THIMIII OPHAIACY apaKalIbIKTHIFBI

BIE’;?‘;;M 1 2 3 4 5 6 7
1 3.57 3.57 3.57 3.57 3.57 3.57 3.57
2 4.42 7.14 7.14 7.14 7.14 714 7.14
3 4.42 8.84 1071 1071 1071 1071 10.71
4 4.42 8.84 132 14.28 14.28 14.28 14.28
5 4.42 8.84 132 17.6 17.85 17.85 17.85
6 4.42 8.84 132 17.6 2.1 2142 2142
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KecTene xepceTiiTeH MOH aHTEHHAIaH 3€PTTENTy HBICAHBIHA JICHIHTT MaKCHMAaJIbl OpHAIacy
apaKAIIBIKTHIFBI, SFHU HBICAH O€TI TOJBIK COYJICTICHETIH apaKallbIKThIK.

Keneci kamam DOMC-aiH MaTepuailaH IIaFbUTy OYPBIIIBIH aHBIKTAY >KYMBICHI KYPri3UIi.
Pynopnbeik anTeHHanap apacsl 45° xoHe MaTepuaibl OCKITYy HBICAHBIHAH KAIIBIKTBIFBI 5 CM OOJIBIIT
OpHAJIACTHIPBULIBI. MaTepuanasl OEKiTy HbICAaHBI TapaTy aHTEHHaFa KaThICTHI Typa Oekitimim, 3-5°
KaJaMMEH OYypbUTy apKbUIbl OJIIIey KYPri3uiai. 3epTTey MaTepHaibl PETiHAE TEeriC MbIC TaKTaulla
QJTBTH/TBL.

Kecre 3 - [Ilarpury OYpHIIIBIH aHBIKTAY )KYMBICHI HOTHXKECI

Kuinik, 98 | Omnmey OypsimTapsl, @
ITn 1501 200 250 3007
P, nbm -30 -30 -30 -20,96 -10,46 | -8,12 -10,46 -23,01 -30

AJBIHFaH HOTWXKeJep Heri3iHae ¢ = 220 marbUTyAbIH €H KOFapbl MOHI aJbIHATHIHBI aHBIK-
TaJbl. AJIBIHFaH MOH 0OC KEHICTIKTE XXYPTi3reH eumiey HoTwxkenepiHiyH ¢ = 0[] colikec keneni,
aFHU MbIC TakTaima OMC-1i TONBIK IAFbUIABIPABL. 3€pTTEY HOTIDKENEPIH MaTepHUassiblH JKYTY
KaCHETIiH 3epTTey/ie UAeal Kar1ail peTiH/Ie ajbll CaBICTBIPYFa KOIJaHyFa 00Ia bl

3epTTey *KYMBICHI HOTHXKECIHJE CyOMMIJIMMETpPIIK AMAna3oHa pajuo eJjiley KOHJIBIPFbI-
CBIH/Ia PYTIOPJIBIK aHTEHHAJIAPBIH CIYJICNEHY JKOHE KaObUInay aHBIKTANbI, 3ePTTE€Y HBICAHBIHBIH
THIM/JIi OpHaJIacy apaKalIbIKTBIFbI €CETITEN ], IIAFbLTY OYPBIIIbI aHBIKTAIIBIL.
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UDC 004.414.2
Koshanova A.K.", Karymsakova N.T.”

CHOOSING THE RIGHT BI ANALYTICAL TOOLS TO CREATE A DIGITAL
COMPANY LAYOUT

Anoamna

Lugprvix mparncgopmayus 03yipinde Business Intelligence (Bl) anarnumukanvix Kypanoapsi KOMNAHUALAPObIH
onepayuAnbIK, 1aHOWAdmMulH Kaieinmacmulpyod wewywi pei amkapaosl. Byn xypandap yieimoapea oOepexmepolin
MYMKIHOIKmepiH natioananya, muiMoi aknapam auiy2a JHcoaHe Heliz0enceH wewimoep Kabwvlioayada HcoHe
CMPAMeUsIIbIK, JCOCNAPIAYea bIKNAA ememin Yu@dpivlk opranacyovl oicacayea MyMKiHOIK Oepedi. byn makana
KOMNAHUSHBIY YUGPIbIK Makemin dcacayoazel Bl ananumuxanvli KypaioapviHblly Manbl30bLIbIEbIH 3epmmetiol, ocbl
K¥panoapovl muimoi manyoay meH eH2izyoiy Hezi3ei ollnapbl MeH 03blK madcipubenepin kepcemedi.

Kinm ce30ep: Bl ananumukanvix xypanoapel, Ouznec-manoay, yu@piols mpancopmayus, oOepexmepee
Heziz0eNeeH weuim Kadulioay, yu@pivlk OPHAIACY, CIMPAMeSUsiblK JHCOCRapaay, oepekmepoi mauioay, Onepayusivbl
MUimMOinix.

* ~ 3 ~
MarucTpanT l-roma oOyuenus, kadeapa HCKyCCTBEHHbIM uHTeIUleKT M Big Data, dakynbrer WHOOPMAIMOHHBIX TEXHOJOTHIA,
KasHY um. Asnb-Dapabu, r. Anmatsl, Kazaxcran, email: aiymkoshanova2002@gmail.com

115



V MEXAYHAPOJJHAS HAYUHO-METOANYECKA Sl KOH®EPEHIUA. «ITAPAJUI'MA HEITPEPBIBHOI'O OPA30BAHUMA
B CUCTEME KA3AXCTAHCKOT'O OBPA30BAHMA JIJIS1 YCTOMUUBOI'O PABBUTHUS: TIPAKTUKA U ITEPCITEKTUBbI»

Annomayus

B snoxy yughposoii mpancghopmayuu uncmpymenmel 6usnec-anarumuxu (Bl) ueparom pewarowyro ponv 6
Gopmuposanuu  onepayuonHoco  AaHowlagma  KOMAAHUN. Dmu  UHCMPYMEHMbl  NO3GONANM  OPSAHUZAYUAM
UCNOTL308AMNb MOWb OAHHBIX, NOJYYAMb NOIE3HYI0 UHPOPMAYUIO U CO30A8aMb YUDPOBYIO CIMPYKIMYPY, 0011e24aruyro
npunamue 000CHOBAHHBIX peuwleHull U cmpamezuieckoe nianuposanue. B smom pepepame uccnedyemcs snauvenue
uncmpymenmog  Bl-ananumuxu npu  paspabomxe yu@poeoco Mmaxema KOMRAHUU, GbIOENSIOMCS  KAIOYesble
CcO0bpadicenust u Iyyiue NPaKkmury 0st 3QPHekmuero2o 6b160pa u BHEOPEHUsL IMUX UHCTNPYMEHMOS.

Kniouegvie cnosa: uncmpymenmol Bl-ananumuxu, 6usnec-anarumuxa, yu@posas mpancopmayus, npunsmue
peuwienuli Ha 0CHOBe OaMHbIX, YUpposas eepcmka, cmpamesudecKoe NIAHUPOBAHUE, AHAU3 OAHHBIX, ONEPAYUOHHAS
aghpexmusHocms.

Abstract

In the era of digital transformation, Business Intelligence (BI) analytics tools play a crucial role in shaping the
operational landscape of companies. These tools enable organizations to harness the power of data, gain actionable
insights, and create a digital layout that facilitates informed decision-making and strategic planning. This abstract
explores the significance of BI analytics tools in crafting a digital layout of the company, highlighting key
considerations and best practices for selecting and implementing these tools effectively.

Key words: Bl analytics tools, Business Intelligence, digital transformation, data-driven decision-making, digital
layout, strategic planning, data insights, operational efficiency.

In the digital age, businesses are full of a lot of data. From customer interaction to operational
performance, organizations constantly generate valuable information that, if used effectively,
contributes to strategic decision-making and increases efficiency. However, the large amount and
complexity of data is a serious problem. This is where the Business Intelligence (BI) analytics tools
are launched. By offering advanced data analysis capabilities, BI tools allow companies to
transform the source data into useful information, ultimately shaping the digital layout of the
Organization [1].

Choosing the right BI analytics tools is an important decision for any business that wants to
thrive in today's data-driven landscape. However, it can be difficult to navigate the selection process
due to the many available options, from traditional BI platforms to advanced analytics solutions. In
this article, we will consider the main points and best practices for choosing BI analytics tools to
create a digital layout of a company.

The main points of choosing BI analytics tools:

eldentify the specific goals and results you want to achieve with BI analytics tools.
Improving operational efficiency, improving the quality of customer service or optimizing strategic
decision-making, matching goals will help you choose the right tools and functionality.

e Assess the diversity and complexity of data sources, including structured, unstructured, and
semi-structured data. A selection of BI analytics tools that offer seamless integration with different
data sources, providing comprehensive data integration and analysis capabilities.

eReview the analytical capabilities offered by BI tools such as special query, interactive
visualization, predictive analytics, and machine learning algorithms. Assessing the ease of Use and
availability of analytical capabilities to ensure that the company can effectively use the data to
encourage informed decision-making by users [2].

e The protection of confidential data is very important in today's regulatory environment. A
selection of BI analytics tools that meet strict data security standards and offer reliable encryption,
access control, and audit paths. Ensure compliance with industry regulations such as GDPR,
HIPAA or PCI DSS to minimize risks associated with data breaches and regulatory penalties.

e Assessment of the total cost of ownership (TCO) related to the implementation and
maintenance of BI analytics tools. Assess not only the initial licensing costs, but also the current
costs such as deployment, customization, training and support. Choosing solutions that provide a
favorable balance between opportunities, performance, and availability, providing a positive return
on investment (ROI) over time [3].

Choosing the right BI analytics tools is a strategic imperative for building a company's digital
layout. Defining specific goals, evaluating data sources, testing analytical capabilities, prioritizing
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scalability and flexibility, ensuring data security and compliance, and providing effective
information for a company to grow steadily in the digital age, taking into account the total cost of
ownership.

In conclusion, the utilization of Business Intelligence (BI) analytics tools is paramount in the
modern business landscape for crafting a digital layout of the company. These tools serve as the
cornerstone of data-driven decision-making, enabling organizations to navigate the complexities of
the digital age with agility and precision. By harnessing the power of BI analytics tools, businesses
can unlock valuable insights from their data, optimize operational processes, enhance customer
experiences, and drive innovation. However, the effectiveness of BI analytics tools hinges upon
careful selection, considering factors such as data integration capabilities, analytical functionalities,
scalability, security, and total cost of ownership. By adhering to best practices and leveraging the
right BI analytics tools tailored to their specific needs, companies can chart a course towards digital
transformation, positioning themselves for sustained success in an increasingly competitive
marketplace.
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«DOLCE-PHARM» KOMITAHUACDHI IBI'APATBIH ME/IUITUHAJIBIK
KYPAJIJAPABIH ®U3UKAJIBIK KOPETKIIITEPIH 3EPTTEY

Anoamna

3epmmey nomuoiceci bouvthua « DOLCE-PHARMY xomnanusicolnOa wvl2apamoli MeOUYUHANbIK KYpaioapobiy
Qusuxanvlx Kopemxiuimepi 3epmmenoi.

Annomayus

Ilo peszynbmamam uccredosanus usyyenvl Quauyeckue nokazamenu MeOUYUHCKUX U30enuti npou3soocmed
xomnanuu «JOJIBYE-DAPMy.

Abstract

Based on the results of the study, the physical indicators of medical products produced by the DOLCE-PHARM
company were studied.

Ecenreynep HoTmxenepi:
Oniiey HoTHXKemnepi OOMBIHINA CalTbICTBIPMAaIIbl KATENIKTIH OpTa MOHI TaOBLIJIBL:
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Omiey HOTHIKECIHIH aHBIKTaIMaFaHIbIFbI
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Ug s OJIIIICMIHIH aHBIKTAIMAaFaHIBIFBIH €CCTITEY

U4 JKaNMbl AHBIKTAJIMAFaHABIFBIH €CeNTeMeC OYPBIH CaFaTTBIK OJIICYJIepJeH OpTa MOHII
ecenTenmis:

S
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A T OOMBIHIIA CTAHAAPTTHl AaHBIKTAIMAFaHIBIK;
u, = J(uA1232 +uy?) = V4,772 + 4,072-1077 = 4,79+ 107° (6)
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1,73

MIXKYD KP X)uiirid ®aHFpIpTy aHBIKTAIMaFaH]IBIFbl FAPBIIITHIK HABUTAIIMOHIBI XKYHEIepIiH
(FH2K) Oaiinanbic skeminiepi apKbUIbI CHIPTKBI CAJIBICTHIPBIN KapaylblH COHFbl HOTHIKEJIEPIHEH
aJIbIHAIBL.

ulfrs)=1-10"

Onpa, kamty KO3(pGUIMEHTI 2-Te TeH >XOHE BIKTUMaNIbIK aeHredi 0,95 (k=2, p=0,95
KaJIBIITHI Tapaity) OOJaThIH KEHEUTIJITeH aHbIKTaIMaFaHIbIK KeJeciei 0omapl:

U=k -uc=2-479-10"=9,8 - 10 9)
Cenimzey HoTHXECI:
9r=9,362 -10 * £ 9,58 10 * (F'wT') (10)

Cenimzey HoTHXKeci OOMBIHIIA KOPBITHIHABI: KBapuThl reHepaTop apKbUIbI KYMBIC 1CTEHTIH
Y7-37 kBapIThl CHHXPOHOMETPI — JKapaM/Ibl.
Onmiey HoTHXKeTepi OOMBIHINA CATBICTBIPMAIIBI KATENIKTIH OPTa MOHIH TaOaMBbI3:

. -8
5= (8,968+9,445;—9,672) 10 _ 9,362 . 10—8 (1 1)

Opra KBaJpaTThIK AyBITKY
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OJiey HOTHIKECIHIH aHBIKTaJIMaFaHIbIFbI

_2,3-3,59-107°

Uy, = =477 10" (13)

Uy, 3emueMiHiH aHBIKTaJIMaFaHIBIFbIH €CETITCY
U4 JKaNMbl AHBIKTAJIMAFaHABIFBIH €CeNTeMeC OYPBIH CaFaTTBIK OJIIICYJIepJAeH OpTa MOHII
ecenTenmis:

S
uA1 = \/_N (14)
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A Turi OOMBIHIIA CTAHAAPTTHl AaHBIKTAIMAFaHIBIK;

Uy = \/(uA1232 + uAsz) =W 4'772 + 4‘;072 ) 10_9 = 4'79 ) 10—9 (16)

Temnepatypa +1°C-re e3reprenzeri temmneparypa Kod()(HUIMEHTIHIH aHBIKTAIMaFaHIbIFbI
IKCILTyaTalusi OONBIHINA HYCKAYIBIKTAH ATBIHAIBI )KOHE Zypgy = =1 107

_— Zmax
U©oxB) = K

MyHaFbI K — TIKOYpBIITH Tapany koG uIuenTi xone o v/3-Kke TeH,

1107 4 _ _13
u(dx) =———=0,58-10"* =0,058-10
1,73

Onpa, kamty KO3(pGUIMEHTI 2-Te TeH >XOHE BIKTUMaNIbIK aeHredi 0,95 (k=2, p=0,95
KaJIBIITHI Tapaily) OOJNaThIH KEHEUTIJITEeH aHbIKTaIMaFaHIbIK KeJeciei 0omapl:

U=k -uc=2-479-10"=9,8 - 10
CeHiMJiey HOTHXKECI:
9r=9,362 -10 * +9,58 10 (')

Cenimzey HoTmXKeci OOMBIHIIA KOPBITHIHABI: KBapuThl reHepaTop apKbUIbI KYMBIC 1CTEHTIH
Y7-37 kBapIThl CHHXPOHOMETPI — JKapaM/Ibl.
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O0OXK 371.39
Kyuepbaesa A.K.

KOPMEWTIH OKYIIbIFA TEPHETAKTAJIA BICTBIK IIEPHEJIEP/ITH
KOMBUT'AIMACBIH TAUJTAJIAHY APKBUIBI 7)KOHE «COKBIP BACBIII TEPY»
OJAICIMEH MOTIH TEPYT'E JAY AbIJIAHABIPY

Anoamna

Fusion, Zoom Text u JAWS for Windows, kepy kabiremi Hawap d#cone 3a2un nauoaianyubliap Ywii 3KpaHobl
0Ky 6a20apramacviHbly KoMeciMeHn NnepHemaKxmaod blcmvlk neprenepoiyy KOMOUHAYUACHIH NAUOAIany ApKblLibl JHCIHE
«coKbIp bacvin mepyy a0ici

Kinm co30dep: Bpaiinw Kapni, aimel HyKmeli.

Annomauus

Fusion, Zoom Text u JAWS for Windows, ons ciabosudsuwux u cienvix noiv308amenell, UCHOLb3YIOUUX
NpOSPaAMMy YMeHUsi C HKPAHA € UCNONb306AHUEM KOMOUHAYUL 2OPAYUX KAABUWL HA KIABUATYPE U MEMOOOM «Clen02o
Habopa mexcmay.

Kniouesvie cnosa: wpugpm bpaiine, wiecmumouue.

Abstract

Fusion, Zoom Text u JAWS for Windows, for visually impaired and blind users who use the program to read the
screen using hotkey combinations on the keyboard and the method of "blind typing"

Key words: Braille, keyboard

Byrinri Tapma akmapartThl KaObuIgay, OHICY, CaKTay JKOHE MaigaJaHyMeH OailJIaHBICTHI OKY,
FBUIBIMU KOHE 0acka /Ja KociOM KbI3MET MPOIIECiHIe aKMapaTThIK >KYMBICIICH afaMIapAblH €Adyip
Oemiri aliHanbicaapl. Kas3ipri KoraMra KOMIBIOTEp/E aKnapaT TepyIiH JKOFapbl KbUITAM/IbIFbIHA HE
cayatrThl aJjaM KaxeT.

Keperin Oanara bICTBIK TIepHE KOMOMHAIMSCHIH OiMecee KHBIH €eMeC, SKpaH, THIIIKaH MEH
MEePHETAKTaHbIH KOMETriMeH MOTIHAI Tepinm eHael Oepexi. Anail 1na kepMmeilTiH Oanara
KOMITBIOTEPMEH JKYMBIC iCTey OapbIChIHIA OipliaMa KHUBIHINBUIBIKTAp TYBIHIAWABI SKpPaHIaFbI
Oarmapnamanbsl Oipey/iH KeMeriMeH FaHa KojjaHa anajbl. bICThIK mepHenep KOMOMHAIMACH MEH
«COKBIp OachIll Tepy» OiCiHE NarabUIaHCa KOMITBIOTEPAC TEPreH MOTIHAEpiHIH opimrepin Fusion,
Zoom Textu JAWS for Windows, kepy kabOineTi Hamiap >koHE 3aFull MaialaHylIbLIap YIIiH
9KpaHJIbI OKY OaF/apiiaMachIHBIH KOMETIMEH €CTy apKbLIbl TepyTe 0OJabl.

KepmeilTiH  OKyIIBIHBIH ~ OOWBIHIAFBl  JApBIHABUIBIK ~ KaOUIETIH  KETUIAIPYKOJIAAPHIH
KapacTelpy, ’Kacay, Ky3ere achlpy Heri3iHAe HU(QPIBIK CayaTThUIBIFBIH JIaMBITCAK OaJaHbIH
MHTEJJIEKTYalbIK Oii- OpiCiHIH apTyblHA BIKMAJbI 30p Oonaabl. Erep MekrenrteHn Oactam HUQPIBI
CayaTTBUIBIFBIH JAaMBITCAK OoJlalakTa e3 CeNTiriH THTI3edl JIeTeH oOWnaMbiH. TiHTYipmi
naigananOail aK e3iHe KEpeKTi aKmaparThl MEpHETAKTaHBIH BICTHIK IEpHeNep KOMOWHAIUSCHIH
MaiiIaaHbII 137IeyTe JKOHE «COKBIP OacChI Tepy» 9/1ici OOMBIHIIIA MOTIH TepyTe JaFrAbUIaHABIPY .

KepmeilTiH OKyIIBIHBI €H alfbIMEH KbI3YFHIIIBUIBIFBIH OSITY MaKCaThbIHIa KOMITBIOTEp/e
KOJITAaHATHIH TIEPHETAKTAaHBIH IMalalbl KYMUSUIAPBIH OUIMeH KOMITBIOTEPMEH JKYMBIC ICTeTreHi
KEHUIIETETIHI Typalibl akmapaTieH Oeuicy.

Omapnel KongaHy eTe maimansl opi oHail. [lepHerakTa mepHesepi aTKapaTblH KbI3METIHE
KATBICTBI KeJieciiel TonTapra OeIIHETIHIH «XaHCy» 9/lici OOUBIHILA TYCIHIIPY:

* Enrizy mepnenepi (angaBUTTIK-IUPIBIK) — MyHAa KapamaiibiM Oacma MallnHAChIHA
00JaThIH MepHeNep KUHAKTANIAIbI, IFHU OPINTIK, CAH/IBIK KOHE CUMBOJIIBIK ITEPHENEP.

» backapy mepHenepi — OyJI mepHelep jkeke Hemece Oacka mepHeliepMeH Oipre Oachiia
OTBIPBINT HaKThl opekerTepal opbiHaaiabl. Kebdinece CTRL, ALT, Windows Oenrici Gap nepHe
xoHe ESC xongaHbL1aIbI.

* o P . st o
Anmatsl 00JIBICEI OOMBIHIIA OiTiM GacKapMachIHBIH'" MEMIICKETTIK MekeMeciHiH "Nel oOMBICThIK apHaiibl MekTen-uaTepHat" KMM-
HiH nHdopMaTrKa noHiHiH MyFaiimi Ecik k., Kasakcran email: aigerakocher@gmail.com
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* OyHKUMOHANIBIK TEpHEJIep — apHaibl TalchlpMallapbl OpPBIHAAY YIIIH KOJIJAHBLIAIbI.
Omnap F1, F2, F3 xone aps! kapaii F12-re neifinri nepHenep Ti30eriHeH Typasbl.

* OpbIH aybICTBIPY TEpHENEpl — OyJI MEepHeNep KyKarrapaa, BeO-OeTrepnae KoHe MOTiHI
TY3€Ty/€ OpBIH aybICTBIPY VIIH KojigaHbutafgsl. Onapra OarbITTaybIIl IEpHEIep, COHAal-ak,
HOME, END, PAGE UP, PAGE DOWN, DELETE xone INSERT nepuenepi xatasbl.

» CaHaplK mnepHeTakTa — Oys OesliM caHIapAbl Te3 €Hri3y YIIiH eTe BbIHFaiibl. OHAarbl
MepHeNep KapanaibiM KaJbKYJISTOP HEMECE €CeNTey MalllMHAChIHA COMKeC KUHAKTAIIFaH.

Enni, op Tonteig kei3Mmetine JKEKE opi HAKTHI Tokranaiibik:

Enrizy mepuenepi Jlepextepai eHrizy mepHenepiHe Heri3ri angaBUTTIK-IUQPPIBIK KOHE
CUMBOIIIBIK TEPHENEP, COHAAN-aK TOMEH IET1IeH IepHeNep eHei:

CAPS LOCK - 6ip pet 6acy apKpUIbl 0ac opinTep/li €Hri3y peKUMiHE KOIIeMi3, ajl eKiHIII
pet OackaH Ke3Jie 0J1 KacueTi elipiiei;

TAB — xypcopasi OipHerie 60c opbiHFa (a03alr) )KBIDKBITY YIIIH,

ENTER — xana xomnra ety yuin; BOC OPBIH — kypcopab! Oip 60¢ OpbIHFa )KBUDKBITY YIiH;

BACKSPACE — KypcopabIH alabHIaFbl CHMBOJIBI HEMece OCNTUICHIeH TEKCTI OlIipy YIIiH
KOJIIaHaIbl.

OyHKIMOHANIBIK repHenep F1 — aHbIKTaMaHBI MIAKBIpPY;

F2 — Genrinenren sneMeHTTiH aThiH 03repTy; F3 — (daiin Hemece Oymanapsl i31ey;

F4 — Windows xetekreriminae (IpOBOAHMK) aIPECTIK KOJAAP Ti3IMiH KOPCETY;

F5 — Gencenai Tepeseni xxaHapTy (0OHOBUTH);

F8 — epexmeney; F9 — epekmenenren epicrepai KaHapTy;

F10 — arpimpars! Oarmapiama Mo3ipi JKOJIbIHA KOUIIM, OEICEeH/I1 eTY;

F12 — kyxaTThl cakTay cyx0aTThIK TEpE3€CiH alry.

En nerisri nepuenep xkublHThIFbI SHIFT+CTRL, SHIFT+ALT — nepHeTakTaziarbl opinTepai
(Ka3ak1a, OphICIlIa, aFBUIIIBIHIIA KOHE T.0.)

CTRL+N —xana kyxar Kypy; CTRL+O — kyxarrapas! amry;

CTRL+W, ALT + F4, CTRL+F4 — xyxarrapas! xa0y;

ALT+TAB — 0ip 27eMEeHTTEH KeJecl 2JIEMEHTKE KOIly;

Win+ ke3 - kenren 1...9 cannbl 6acy apKpUibl O0acKapy MaHENIHET! >KapJIbIKT apJbl allyFra
OoJIabl.

KepMmerin Oanara eH anabIMEH TEpHENEp/l KaTTaTy apKbUIbl NEpHENEepIE opinTep Kaiina
TYPFaHbIH J)KOHE KIIIKEHE KeHECTIKTe Oaraapiay bl JaFIbUIaHIbIPY.

banara OipiHii mepHeNnepAl COJ >KakTaH OacTaml >KaTTaTy op KaTapJarbl NEpHeNep ycray
apKbLIbl HETe YKCAUTHIHBIH CYpar jkoHe KaTap OOMbIHINA caHAy apKbUIbI aTaysl Oepin. Co jKaKTarbl
E, Caps Lock - cwinbIk mokonan, Tab- mokonan, Shift - y3eiHmak nepre, Enter-ChIHBIK TIeueHHeE,
BACKSPACE — cbIHBIK NIEYEHHEHIH YCTIHAETI MepHEe JeTeH TEeHEYJep KOMABIK OKYIIBIMEH Oipiece
ecTe caKTayFra OHai OO0y YIIiH.

Fusion, xepy kabineri Haiap >KoHE 3aFuIl MaifalaHymIbUIap YIOiH SKpaHAbl OKy Oarmapia-
MacChIHbIH OpINTEPJIH AbIOBICTAPBIHBIH AWTYbl OKYLIbIFa TYCIHIKCI3 JKOHE Ka3zaK oOpINTEpiHIH
alThUTYbl Oackamia Oomnbin ecTutyl MyMKiH. COHABIKTAH OKYIIbIFa TMEpPHETAKTalarbl OpiNTep.i
XKaTTayra oHail 0oy yiIiH "cokplp Oackln Tepy" 9/1ici OOMBIHILA KATTATy TUIM/I O0Ia IbI.




V MEXAYHAPOJHA ST HAYYHO-METOAMYECKA S KOHPEPEHIM. «I[TAPAJIUT'MA HEIIPEPBIBHOI'O OBPA3OBAHMA
B CUCTEME KA3AXCTAHCKOI'O OBPA3BOBAHUMA U1 YCTOUMYMBOI'O PASBUTHA: IPAKTHUKA U ITEPCIIEKTHUBbBI»

[lepuenepai conm ’kaK IEH OH JKaKTaH op KaTapJarbl IepHeNepAiH OIpiHIIl TypraH
nepHesepine TeHeysep Oepil »KaTTaTy apKblUIbl ecte cakTay oHail 6omabl. Bapnbeik 10 caycakrel
KOJITaHYAbI )KOHE KOJIIBI TIEpHETaKTara IYPhIC KOO OaphICBIHAA €H aJIJIbIMEH aTtay OepreH Karapiap
OolibIHINIA KaTTall, KaTapiapAbl MaTacTbipMail opintepai aypeic Ta0yra maraputanabl. Caps Lock
KaTapblHAH OacTam caycakTapAbl AYPHIC KOK apKbUIbl OyBIHIAD MEH CO3IEp.i TEepil Kasblll
yitpennik. Shift, E, Caps Lock men Tab KaTapbIHIaFbl HepHeNep i KOCHIT CO3Ep Tepy/e apachiHaa
Kate xidepincene yHpeHIiK.

Maiigansiaran dgeduerTep Tizimi
A. I'nankuii- CaMOy4uTENb «CIICNON» TIeYaTh. YUuMcst ObICTPO HAOMPaTh TEKCThI HAa KOMITBIOTEPE
A.

1.
2. 3anka - Cexpetsl ObicTpoii padboTsl Ha [1K. T'opstune kiraBum

VIIK 517.95
Kanpuixanyns.E.”

INEKAPAJIBIK IHAPTBI CBI3BIKThI EMEC I'MIIEPBOJIAJIBIK TEHAEY YIUIH
BACTAIIKBI -IETTIK ECEIITIH IHEINIMIILIITT

Anoamna:Maxanaoa wexkapaivix, wapmol Cbi3blKmMbl eMec 2unepoonably meyoey yuiH Oacmanivl -uekmix
ecenmiy JHCaInbliama WewiMHIE 0ap JcaHe JHcaIgbl30bl2bl 021en0eHedl.

Kinm cezoep:'unepbonanvix menoeynep,anpuopavlk 6azaiayiap

Anomayua:B cmamve Ooxazamo cywecmeogauue u eOUHCMBEHHOCMb 000OUWEHHO20 PeueHUusi HAYATbHO
Kpaegoil 3adauu OJis 2UnepooIUUecKo20 YPAGHEHUs. ¢ HeNUHEUHbIMU 2SPaHUYHbIMU yciosusmu. Kuouesvlie crnosa:
T'unepbonuueckue ypagnenus, anpuopHvle OYeHKu

Abstract: The article proves the existence and uniqueness of a generalized solution to the initial boundary value
problem for a hyperbolic equation with nonlinear boundary conditions.

Keywords: Hyperbolic equations, apriori estimates

[lexapanblK MIAPTHI CHI3BIKTHI €MeC THUIEpOOJNaNbIK TEHACY YIIIH OacTamKbI-IIETTIK ecell
MaTeMaTHKaJIbIK MOJENAl Kypyla KaObUIJaHFaH IMEKTEeYJIEPAiH HOTHXKECIHIE TMaiaa OOJibl.
Mpicanbl, MIEKTIH TepOemici ecenTepiHiH KIaCCUKAIBIK TYXKBIPBIMIAPBIHAA MK WUITIIT ceprimai
IIEK PETIH/E TYCIHAIPIe i, OHBIH CO3bUTYBIH [ yK 3aHBI apKbUIbI ecenrteyre 001aabl. ChI3bIKTHI €eMeC
mekapanblK mapt ['yk 3aHbpiHA OarbIHOANTHIH yIITaphl ceprimMai OCKITUIETIH cepilmeHiH OOMIBIK
tepoenicrepin cunattaiapl. Or = (0,/)x(0,7) TIKTOPTOYPHIMIBIHAA CHI3BIKTHI THUIIEPOOJIATIBIK TCHICY
KapacThIPBLIFaH

U (x,t) — (a(x, u,(x, t))x + c(x, ulx, t) = f(x,t).(0.1)
OcCBI TEHJIEYTEe CBI3BIKTHI EMEC IIETTIK MIAPTTap jKOHE 0aCTaIKbI [IapTTap KOWbIIFaH
u(x,0) = 0,ut(x,0) =0

0.2)
a(l, Hu,(Lt) + P(u (L t)) = 0 0.3)
a(0, )u,(0,t) — d(u.(0,t)) = 0

0.4)

(0.1)-(0.4) ecebinin menrimainiri gonenaeHnai. byn wmakamama [1]-[3] >xymbicTapaarsl
CBI3BIKTBI €MeC THUTEpOOJIabIK TEHACYJCp YIIiH OMicCTepAl KOJAAHBIN, 0ACTaNKbI-IETTIK €CENTiH
nienrimi 0ap ’oHe JKaJIFbI3IBIFBI Typalbl TEOPEMajiap ajlbIHIbI.

benrineynep kenTipeuik:
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I'={(xt):x=0,x=1Lte€(0,T)}
W(Qr) = {ulx,t):u(x,t) e W, (Qr) NLpy(D}p =p +2,

luweonll = lluwz [l + ||uLp(r)||
W(QT) = {ﬁ(xr t) 19(x, t) € W(QT),'&(X, T) = O}

foOl[—ut(x, )9:(x, t) + uy (x, )9, (x, t) + c(x, )ulx, )9 (x, t)|dxdt +
0
+ [ Tu(, O17u, 9 dt + [ [u(0,0)|Pu(0,£)9(0, t)dt = (1.5)

T
=f fOlG(x, t,u(x, t))19(x, t)dxdt

AHBIKTaAMAa

(0.1)—(0.4) ecenrrin asciz ocarnvt wewimi nen u(x, 0) = 0 maptsin xoHe (1.5) coiikecti
KaHararTauaeipateid U(x, t) € W (Q7) QyHKIUMACHIH aliTaMBI3.

Teopema 1.

Keneci mapTTap opbeIHIAICHIH JETIK:

c(x,t) € C(Qr), f(x,t) € L,(Qr), G(x, t,u(x,t)) € C(Qr X RY), V(x, t)ymin Jlummu
mapthl |G (x, t,uqy)| — |G (x, t,uy)| < Llu; — u,| opsramanca,

orna p > 0,0 > 0 ymis (0.1)-(0.4) ecenTiy memntimi 6ap >koHE O JKaJFbI3.

Byt TeopeMansl kenecineit exi 0emkke 0o Joeaeik:

I. ©Onci3 xanmplIaMa MenrnMHIH 0ap eKSHIIT TypaTbl

wy(x) € C?[0,1] GyHKUMACH CBHI3BIKTHI TAyesnci3 xone W (0,1) N L, (0,1) na TombIK xylecin
OcitHemeciH.

(0.1)-(0.4) ecenitin orci3 kampuIaMa IEIIiMiH ["aepKkuH 9iciMeH MbIHA TYpJIE 13AeUMi3 :

m

Wm0 t) = ) 6 Ow () (2.1)

k=1
II. Ecentiy >xanmbuiamMa menriMiHiH JKaJFbI3IBIFbI TyPaJTbl

(1)-(4) ecebinin exi opTypmi U;,U, memimaepi 6osaceH aenik. Onna U =U; —U, QyHKUUACHI

Keneci KaTbICThI KaHaraTTaHAbIPpAa/bl.

T
j fol[—ut(x, £)9:(x, t) + u, (x, )9, (x, t) + c(x, )ulx, t)9(x, t)]|dxdt +
+ [ ua (L O17us (L OO D) dt + [ 1u3(0, £)1Pu, (0, £)9(0, £) dt =

= fT fol[G(x, t,ug (x, 1)) = G(x, £, u5(x, ) |9 (x, t)dxdt
0
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V MEXAYHAPOJHA ST HAYYHO-METOAMYECKA S KOHPEPEHIM. «I[TAPAJIUT'MA HEIIPEPBIBHOI'O OBPA3OBAHMA
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O0OXK 246.325
Kanay6ekosa XK. K.

OBBEKTIJIEPAIH KAYIICI3AIT'TH AHBIKTAY JJA ’KEKE T¥JIFAHBI
BUOMETPUAJIBIK COUKECTEHAIPY I 3BEPTTEY

Anoamna

Byn sepmmey orcymvicvt 06vekminepoiy Kayincizoiein apmmolpyea 6agblmmanzan OUOMEMPUKAILIK CIUKECTNEH-
ipyoiy apmypni duomempusiivlK 20icmepin 3epmmeiioi. buomempusinvlx catikecmendipy — diceke aymeHmupurayus
Ywin 0Oipecell OUONOSUATBIK CURAMMAMANAPObL NAUOAIAHAMbBIH JHcemindipineen Kayincizoik macini. On apmypai
Kayincizoix cyenapuiiiepinoe onapobiy muiMOLiciH, CeHIMOLNIZIH JHCaHe KONOAHY MYMKIHOIZI Kapacmuipbliaobl

Kinm ce30ep: Buomempuxaneix catikecmendipy, aknapammulk Kayincizoik, ArcFace, obvexm Kayincizoiei,
bemmi many.

Annomayus

B Oannom uccnedosanuu uccnedyromes pasiuunvie mMemoosvl duomempuieckol uoeHmu@urkayuu IU4HOCmu ¢
yenvlo nogvluueHuss bezonachocmu 00vekmos. buomempuueckas udenmughuxayusi npedcmasisiem coboi nepedosoi
nooxo0 Kk obecneyeHuio 06e30NACHOCMU, UCHOL3VIOWUL VHUKATbHbIE Ouolo2UdecKue Xapakmepucmuky Oaf UHOU-
sudyanvHoti aymenmugurayuu. Hccnedytomes ux spghexmuenocmo, HAOEHCHOCMb U NPUMEHUMOCMb 8 DA3IUYHBIX
cyenapusx 6e30nacHoCmu.

Kniouegvie cnosa: buomempuueckas uoenmughuxayus, ungopmayuonnas obesonacrocms, ArcFace, Oeszonac-
HOCMb 00beKMOo8, pAcNO3HABANUE JUY.

Abstract

The study explores various biometric methods for personal identification aimed at enhancing object security.
Biometric identification represents a cutting-edge approach to ensuring security, utilizing unique biological
characteristics for individual authentication. It investigates their effectiveness, reliability, and applicability in different
security scenarios.

Key words: Biometric identification, information security, ArcFace, object security, face recognition.

BroMeTpusbIK CoiKecTeHAIpy Kazipri yakbITTa OOBEKTUIEPHiH KayilCi3[iriH KamMTaMachl3
eTYJIH €H 63€KTi )KOHEe 3aMaHayH TocUIAepiHiH Oipi O0bIN TaOblIaaAbl. AKIapaTTHIK TEXHOIOTUSIAD
OapraH caiflblH MaHBI3IBI KOHE Ka3ipri TaHaa akmapaT TEeH JKeKe NepeKTepIiH Kayirci3Iirin
KaMTaMachl3 €Ty MEMJIEKETTIH Je, *eKe KOMIaHMsAJIapAblH Ja eMipi MeH KbI3METIHIH a)Kplpamac
Oemirine aiHammbl. OOBEKTUICPIIH KayiNCI3[IriH KamMTaMmachl3 €Ty Ke3iHAe OWOMETPHSIIBIK
ColiKecTeHAIpYy Al 3epTTeYiH ©3€KTUIIr Kayinci3aik Karepiepl YHeMi JaMbll, KyplAeJleHe TYCETiH
3aMaHayd dJeMJie MaHbI3AbIpaK Ooinbin oThIp. KinTTep Hemece KyImusi co3lep CHAKTHI JCTYPII
KayiMnci3mik oicTepi opTypil maldysll TypiepiHe ocall OonbIn TadbLIaabl, Oy ColKecTeHAIPYAiH
Kayilci3 »KoHEe WHHOBAIMSJIBIK TOCUIIEPIH d3ipiiey JKOHE €HTri3y KaKEeTTUINiH KepceTel.
TexHONOTUSHBIH JaMybIMEH OWOMETPHUSUIBIK COMKECTeHIIPY OIICTepiH KETUIMIpYAiH JKaHa
MYMKIHIIKTepi maiga 6osasl. MbIcalibl, TEpEH OKBITYbI JKOHE jKacaHAbl MHTEIUICKTTI Nainanany
0eT-oNmeTTi TaHy XoHe 0acka Ja OMOMETPUSUIIBIK CUTIaTTaMallapAbIH ISJIITIH jKaKcapTa anajbl.

Bbyn 3eprreyne 6i3 00OBEKT KayimCi3AiriH apTTHIpyIarbl OMOMETPHUSUIBIK COUKECTEHIIPYIiH
peniHe Hazap aynapambl3. bi3 OeT-onmeTTi TaHyIbIH 3aMaHayd OIICTEPIH KOHE ONapAbIH KOJ
KETKi3yli Oackapyra, MaiJalaHyIIbl ayTeHTH(QHUKAIMACHIHA JKOHE JKajIlbl HBICAH Kayilci3amiriae
apHaJFaH KoJJaHOanapblH 3epTTeimis3.

Tynraneiy Oetinecin amy yuriH CNN HeriziHaeri TepeH OKbITY Mojenbaepi xkoHe OpenCV
KOMIIBIOTEPIIIK KOpy alrOpUTMJEPiHIH KiTalmxaHachl KOJAAHbUIaAbl. by Mozaenbaep TepeH OKBITY
MOJIeTIl COMKECCI3MIKTIH OpTYpJi TypJepiHe Te3IMIl CKEHIH MKOHE Ke3apajblK KAIIBIKTHIKTHI
JoKaNu3anusaiay KaTenirine mblaail anatelHbIH KepceTeni. bi3ain 3epTTeyiMi3aiH MakcaThl 9pTYypIi
naiiianany oKargainmapblHIa OMOMETPUSUIBIK — COMKECTEHAIPY OMICTEpiHIH THIMILIIIT MeH
CeHIMLIITIH Oaranay >KOHE OJlapJbl €HTi3yre OaiaHBICThI BIKTUMAJ OCANIBIKTap MEH KayimlCi3Iik
MoceeNiepiH aHbIKTay OoubIin Tabbutaabl. OchiFan OaimaHbICThI 3epTey OaphichIHABI ArcFace omici

on-®apabu areiHgarel Kaz¥YV,akmapaTThlK TEXHOJNOTHS (aKyJbTeTi, aKMapaTThIK Kyienep KadempachlHblH 1- 1mi Kypc
MarucTpaHTsl, Anmarhl K., Kazakcran, e-mail: janetta7788(@gmail.com
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Kapacteipeliafel. byn omic 2019 Kbutbl JKacanraH OET-oNMETTI TaHy MOCEJECIH eIy IiH
WHHOBAIMSUIBIK TOCUIi Oonbin caHananel. O anplHFaH O€T epeKUIeNiKTepiHe OYPBITHIK MapxkKa
KOCYy apKbuibl Softmax >xoranTy (GyHKIHMSICBIH €3repTyre Heri3enareH. by Tocim MyMKIHIIK
KEHICTITiHAeri OeTTepaiH opTYpJii CHIHBINTApHl apachlHAAFbl aWPMAIIBUIBIKTBL  apTTBIpYFa
MYMKIiHAIK Oepeni. [1]

ArcFace-TiH HeTi3Ti apTHIKIIBUIBIKTAPBIHBIH Oipi - OHBIH OETTEpIiH IUCKPUMHUHAIMSIIBIK
EPEeKIICTIKTEePIH alyFa >KOHE TaHy IOJITIH JKaKcapTyFa MYMKIHIIK OEpeTiH YIKEH ICpeKTep
KHUBIHBIMEH JKYMBIC jkacayFa THiMIi. OraH Koca, ArcFace jkapbIKThIH €3repyi, SMOLUSIHBI KoHE OeT
MacIITaOBIHIaFbI ©3TEPICTEP CHIAKTHI CHIPTKBI KOPIHICTIH OPTYPJIl HYCKaapbiHa Te3imail. [1]

Tarbl Oip MaHBI3ABI APTHIKIIBUIBIFBI OHBIH JKOFAphl TaHy MOJJIrT OOJBINT TaOBUTAIbI, OV
OPTYpJi JepeKTep >KMHAKTapbl OOWBIHINA KOMNTEreH 3eprreyiepMeH pactananbl. byn ArcFace-ti
TYIFaHbl TaHy TaIChIPMAachl YIIIH TEepEH OKBITY CallaChIHAAFbl €H THIMII ojicTepiH OipiHe
alHanABIpaAbl KoHE Ka3ipri TaHma Oy omicti kemrereH Facebook, Google cekinmai yiakeH
KOMITaHUSUTAp KOJIJaHA/IbI.

KopeIThiHaBIIAH  KeJe  3epTTeYIMI3NIIH HOTIDKENIEpl OHOMETPHUSIBIK COMKECTEHIIPYIiH
apTHIKIIBUIBIKTAPEl MEH IIEKTEYJIepiH TYCIHyre KOMEKTECIN KaHa KOWMaiIbl, COHBIMEH Karap
KAyilci3MiK TICH KOPFAyIblH MAaKCHUMAJIbl JEHTeWiH KaMmMTaMachl3 €Ty YVIIIH OCHl 9icTepi
OOBEKTINEPIH KayInci3AiK kyihenepine OipikTipy OOMBIHINA MPAKTHKAIBIK YCHIHBICTAp Oepeli Aer
KYTeMi3.

MaiigamanbLIFaH dnedueTTep Tizimi
1. Supriya D. Kakade, A Review Paper on Face Recognition Techniques, Vol- 02, Issue 02, MAY 2016.
2. Dean, Jeff; Monga, Rajat; et al. (November 9, 2015). "TensorFlow: Large- scale machine learning on
heterogeneous systems". TensorFlow.org. Google Research. Retrieved November 10, 2015.
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Kaiipar I.” Cepix6ait H. E.**

KBA3U-I'MIIEPBOJIAJIBIK TEHAEYJIEPAIH INEINIMIILIITT

AHnoamna Ksazu-eunepbonanvis menoeyiepoiy uwewimoinici MeH JHean2vl30blebl MameMamukaiblK maidayovly
Maywi30b6l Macenenepi 60bin Mmadwvliadbl dHcaHe IpMYpPii KoI0aHOANApOa QuU3UKATLIK KYObLIblcmapObl MYCIHY HcaHe
bondicay yuin Manvi30vl 001yvl MymKin. Keasu-eunepbonansix meyoeynepOin wewimoiniei MeH sHcanzvi30viebl O0UbIHULA
ecenmepOi dIIUNMUKATBIK HeMece 2unepOoaanvly munmi menoeyiepoi wieuty cusaxmol 6yn menoeyiepoi oe Kanbinmol
mypee Keimipy apxbulivl weuly2e 601aouvl. [eceHmen, Hcannsl i#az0auoa MyHoai macenenepoi uieury mpusuaibobl emec
JHrcoHe apHativl 20icmepoi Konoanyovl manan emeoi.

Kinm coe30ep: Keasu-eunepbonanvix menoeyiep, WEWIMHIY JHCANEbI30bI2bl, WEWIMOLNIZl,  dIUNMUKATIbIK
menoeynep, MameMamuKaibl maioay, WeKapaivlk wapmmap.

Annomayusn Pewumocmv u oounouecmeo Keazu-sunepOonuyeckux ypagHenull AGAI0MCs 8AICHbIMU Npooie-
Mamu MAmemMamuyecko2o aHaiusa u MO2ym umems peuwlaiouwee 3Havenue 0 NOHUMAHUS U NPOSHOZUPOBAHUS PU3U-
YeCKUX SIGIEHULL 8 PA3IUYHBIX NPULOJCEHUAX. 3a0auu O paspeuiuMOCmu U CUHSYIAPHOCIU K8A3U-CUNEPOOIULeCKUX
VPAGHEHU MAKdCce MOJNCHO Peuiums, npueedss Smu YpaeHeHUuss K HOPMALbHOMY MUNY, HANpumep, pewdas ypasHeHus
IAURMUYECKO20 Uu 2unepboaudeckoeo muna. OOHako 6 odwem ciyyde peuieHue mMakux 3a0ay HempuUalIbHO U
mpebyem npumeHenus CNeyuaIbHbIX Memooos.

Kniouesvie cnosa: Keaszu-eunepbonuueckue ypasHeHus, CUHZYIAPHOCHb DeUleHUs, pa3peuumochb, SAURMU-
yecKile ypasHeHus, MameMamuyeckull aHau3, cpanuinsle YCio8us.

Abstract The determination and loneliness of quasi-hyperbolic equations are important problems of
mathematical analysis and can be crucial for understanding and predicting physical phenomena in various

* . .

an-@apabu amvinoaevl Kasz¥y, mexanuxa-mamemamuka gaxyismemi, mamemamuxa xageopaceinviy 1-uii Kypc mazucmpanmel,
Anmamer K., Kasakcman, e-mail: gulzairakairat536(@gmail.com
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V MEXAYHAPOJJHAS HAYUHO-METOANYECKA Sl KOH®EPEHIUA. «ITAPAJUI'MA HEITPEPBIBHOI'O OPA30BAHUMA
B CUCTEME KA3AXCTAHCKOT'O OBPA30BAHMA JIJIS1 YCTOMUUBOI'O PABBUTHUS: TIPAKTUKA U ITEPCITEKTUBbI»

applications. The problems of solvability and singularity of quasi-hyperbolic equations can also be solved by reducing
these equations to a normal type, for example, solving equations of elliptic or hyperbolic type. However, in general,
solving such problems is not trivial and requires the use of special methods.

Key words: Quasi-hyperbolic equations, singularity of solution, solvability, elliptic equations, mathematical
analysis, boundary conditions.

KBazurunepOonanibik TeHaey Jem Keneci Typaeri nuddepeHmanasiK TeHaey/ 1l alTaMbl3

(D" DXy — Au+ c(x,t)u = f(x,1). (1)
k

MyH1aF bl DF

A :67’ p>1 (p— Oyrin can), A —kapanaliblM alHBIMAIBICK Oap

Jlanmnac omepatopsl. MyHaail TeHaeylep VIIH IypbiC MIeKapanblK ecenTi anram per B.H.
Bparog[1], [2], ar N.E. Eropos niea B. E. ®enopos ([3] kapaHbI3) MIETKI eCeNTepIiH M MIIIIT
MeH (1) TeHaeyiH meniMaepiHiH KaCUeTTepl Typaibl OipKaTap HOTHXKENEp allFaH.

KBaszu-rumepOonanblk TEHACYIEp THIEPOONANBIK JKOHE JIUTUNTHKAIBIK THITEC Jepoec
TYBIHJBUIBl UG GEpEeHINATABIK TeHJeYIep Kiaachkl 0oibn TadbuIaael. Omap opTypiii (pU3MKaIbIK
KYOBUIBICTApIbI MOZETBJACY YIIIH KOJJAAHBUIAABI, MBICANBI, OIPTEKTI €MeC OpTagarbl >KBLUTY
OTKI3TILITIK HEMECEe aHM30TPONTHl MaTepuaiapJarbl TOJKbIHAAPBIH Tapaidybl. byn Tenaeynepain
memiMaiIiri MeH Oipereisiri omapablH HakThl (opMackl MEH MIeKapalblK IIapTTapbiHa
OaifmaHpICTBI ©3repyl MYMKIH. SIFHHM KBasurumepOonaiblK TEHJSYJep UICIIieTiH OOMybl YIIiH
OJIETTE €CENTIH MYPBICTHIFBIH KAMTAMAachl3 €TETiH 0acTamKbl JKOHE MIEKAPaJIBbIK MIapTTapAbl KaKeT
eteni. byn Tenney mMeH OepiireH mapTTapAbl KaHaraTTaHABIpAThIH Oipereil memriM Oap eKeHiH
Oinmipeni. ApHaiibl maptrap Oenrimi  Oip HyKTenepaeri %  MOHAEpPIH HEMECe OHBIH
TYBIHIBUIAPBIHBIH ~MOHJEPIH Oenrijieyli KamTybl MYMKiH. JlereHMeH, HEeFypIbIM JKaJIbl
KarJainapaa meniMHiH OIpereisirin aHbIKTay KUBIHBIpAK OOJTybl MYMKIH jKOHE Macelie OOMbIHIIIa
KOChIMIIIa ~ OoJDKamaapAbl  HeMece  ImeKTeyyepai  Taman  eryl  MymkiH.  Conpjaii-ak
KBa3UTHIEPOOIANBIK TEHACYIEP/IiH STy jKoHE Oipereilik KiacTapblHa KIKTelyli eTe KypJeni
OOMypl MYMKIH J>KOHE HAKTBl TEHJEYJep MEH MIeKapalblK MIapTTapra OailaHbICTl. by
TeHACYJEePiH MIEHILTY XKoHE Oipereilik KaCueTTepiH TalAay >KOHE aHBIKTAy YIIiH SPTYPIIi oficTep
MEH MaTeMaTHKaJbIK KYpaJlaapabl, MbICAJbl, SHEPTUSHBI Oaraiay, OOJMBIC TEOpeMallapblH KOHE
MaKCUMaJIbl MPUHIMIITEP] KOJlaHyFa 0oJabl.

Anramr per C. JI. Cobones mern C. A. lanpnepHHIH €HOEKTEpiHAE YakKbpIT OOWBIHIIA
HICHIUIMEreH TeHeYyJep KiachblHa kaTaThlH KBa3zu-runepOonaiblk TUIITETT TEHACYJEp KJIAchl YIIIH
Komm ece6i kKapacTeippiFran. MyHIal TeHACYIEPAl 3epTTEY/IiH ©3€KTUIIr OChI TUITETI TCHICYIIEP
alfHaIIManbl CYHBIKTBIKTBIH 11K TepOenicTepid, COHAai-aK THApOMEXaHUKaHbIH 0acKa Ja MaHbI3/IbI
MOcCeJIeTIepIH  CUMATTAUTHIHABIFbIMEH OaitnanbicThl  ekeH. M.E. CuramoBTBIH KYMBICBIHIA
uHTerpanapl @ypbe oIepaTopiapblHBIH TEOPHICHIH KOJIJaHAa OTBIPBIN, KapacThIPbUIFAH KBa3H-
rurepOonanblk  TeHaeynepain Komm ecenrtepi MIeNTiMIEpiHIH CHITATTAMaJapbIHBIH —Tapatybl
3eprrenred. HWuterpanasl  @Dypee omepaTopiapblH - KOJJaHy okanFaH — AuddepeHunan sl
OTIepaTopiapAbl KapamalbiM KOpiHICKe KenTipyre MyMKiHAIK Oepeni. @Dypbe HHTErpayasl
oreparopiapbiMeH OailmaHblcThl 9fic MaremaTtukanblK (u3nka ecentepiMeH OailIaHBICTHI
xapTeutaii  auddepeHIMANIBIK  TEHACYNEpAi  3epTTeyAe  KEHIHEH  KOJNAHBUIABI  JKOHE
MaTeMaTUKAJIbIK ole0MeTTeple MHUKPOTOJIKBIHABI Tanjgay ofici Jen aranajbl. MHKpPOTOJKBIH/IBI
tangayasH keMmeriMeH ocbl M.E. CuranoBThIH MaKajgachlHIa KapacThIPhUIFAaH KBA3U-TUIIEPOOTAITBIK
TeHACYJEePIiH MeNIiMACPiHIH epeKIIeTiKTepi )KaTKaH KUbIHAbl aHbIKTayFa 0onassl. JKUbIH Kypaemi,
©3JIiriHeH KUBUIBICAThIH KMMAchl 0ap coiikec adpduumik koHycTapaby Oipiryin Ounnipeni. CoHbIMEH
Karap Makajaja JalUlaCHaHHBIH OpTYpJl JAJpekenepl YIIIH OCbIHAAl KOHYCTapIblH KeJJIeHEH
KHMaJIapbIHBIH TPaQUKTEPi KENTipiIreH.

KBa3zu-runepOonaiblk TeHACYIEPAIH MENTIMAUTITN MEH KaJIFbI3AbIFbI KaFJalbIHIa MICIIMHIH
Oap Oo0J1ybl ’KOHE OHBIH JKAJFBI3JBIFbI Typajibl aTyFa Oomajpl, SIFHU IenIiM 6ap Oosca, oHJa ol
KanFbI3. Anaiia, erep TeHIey IIEMIIMEHTIH 00Jica, MEiM JKOK, SFHH KaJIFbI3/IbIK MAaFbIHACHI KOK.
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«TYPAKTBI IAMY MY JJIECI YILTH KABAKCTAH/IBIK BIUIIM BEPY XY MECIHJIETT Y3/IKCI3 JIAMY [TAPAJIUTMACHI:
TOXKIPUBE MEH ITEPCITEKTUBAJIAP» ATTBI V XAJIBIKAPAJIBIK FHUILIMU YXOHE OKY-OICTEMEJIIK KOH®EPEHIUSA

Kanmer anranma, KBa3u-rUnepOOIaIblK TEHALYJICPIAIH MENTUTIMIUTITT MEH KaJIFBI3IBIFBIH 3EPTTEY
MaTeMaTUKAIBIK TalAayIblH OPTYPJIi 9MICTEPiH JKOHE CaHIBIK dMiCTEepAl KOJIAAHyIbl Tajam eTeTiH
Kypaem moacene. CoHal-ak HAKThl HOTIDKENEp TEHACYJEPAiH HaKThl (hOpMachlHA YKOHE IIEIIiMi
1371eN1eTiH allMaKThIH IIeKapachIH/Ia KOPCETIreH KOChIMIIA apTTapFa OalIaHbICThI.
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Kap6o3 E.M.

JINCK OPAYBIHJIAFBI ©3JITTHEH MMAWJIA BOJATBIH YJITLJIEP KAWJIBI

Anoamna

Bunvapo wapnapvinviy scubiHbIH CHI2Y0bI UMUMAYUALALUMBIH ecenme)y npoyedypacsiH Koaoana omuipuin, 6iz 10-
nan 10 000-ea Oeuinei n apanvlidblHOAebl IPMYPAL NIWIHOEST auMaKkmapoa n mey JHcoHe meH emec OUCKiiepoen
MYpamvli 0pamoap cepusicvil dcacaovlk. biziy sKcnepumenmmep apmypii 2e0MempusLiblK, OpHeKmep MeH yaciiepoi,
COHbIY TWiHOe d0emme ACmblK WeKapailapvl O0UbIMEH JCAObICHIN MYPAMbIH «CbLOBIPDMAKMAPbLLY 0ap NOIUKPUCTIATLOb
mekcmypanap. biz condati-ax n = n(1), n(2),...n(k),... mondepiniy ocy pemin KabwvLIOAN OMBIPLIN, N YULIH YKCAC YASICT
bap kanmamanap Kamapuvli OAUKAObIK.

Kinm ce3dep: ecenmey npoyedypacwl, Kypacmulpyovl cbl2biMoay, Ounbapo wapiapsi, OUCKiiepoi opay,
2e0MEeMPUsLTbIK OPHEKmep, NOTUKPUCIANIObL MeKCmypanap, dipinde

Annomayus

C nomMowwlo  GbIHUCIUMENLHOU NPOYedypbl, UMUMUpyiowel cicamue cOOPKU OUNbAPOHBIX WAPOS, Mbl
CeeHepuposanu psid YNaKoGoK U3 N PAGHLIX U HEPAGHBIX OUCKO8 6 00NIACMSX PA3IUYHOU (hopMbl OISl I 8 OUANA30HE OM
10 0o 10 000. Hawwu sxcnepumenmul GuIs8UNU PAZIUYHbLE 2e0MEMPUYECKUe 3AKOHOMEPHOCIU U 3AKOHOMEPHOCHU, 8
MOM HucCie NOTUKPUCIIATIUYECKUE MEKCMYPbl ¢ «NOZPEMYUKAMUY, 0DbIYHO 3aCMPAGUIUMY 8001b 2panuy 3epeH. Mol
maksce  HAOMOOANU — Cepuu  YRAKOBOK CO  CXONCUM — PUCVHKOM  Oisl 1, HPUHUMAIOWUX — 803pacmaiowjue
nociedosamenvrocmu 3uavenui, n =n (1), n (2),... n (x),....

Kniouegvie cnosa: eviuuciumenvhas npoyedypa, cocamue cOOpKuU, OUNbAPOHbIE WAPHI, VIAKOBKA OUCKOS,
2eomempuyeckie 3aKOHOMEPHOCTU, NOTUKPUCIIATIIUYECKUE TMEKCIYPbL, NOZPEMYULKU

Abstract

Using a computational procedure that simulates the compression of an assembly of billiard balls, we generated
a series of packings of n equal and unequal disks in regions of various shapes for n ranging from 10 to 10,000. Our
experiments revealed various geometric patterns and patterns, including polycrystalline textures with "rattles", usually
stuck along grain boundaries. We also observed a series of packings with a similar pattern for n, taking on increasing
sequences of values, n = n(1), n(2),...n(k),....

Key words: computational procedure, assembly compression, billiard balls, disk packaging, geometric patterns,
polycrystalline textures, rattles

MexaHHUKaJIBIK TYPJAE BIABICTBIH IIIEKapachlH KBICY apKbUIBI KaOaTTacHalThIH JHUCKUICPIiH
HeMece IUIMHIPICPIH MaKeTTepiH kacayra 0ojanbl. By mporenypalnblH HYCKachl KOMIIbIOTEp/IC
«OWITBSP]T OUBIHBIHBIHY) TUCKPETTI OKUFACHIH UMUTAIMSUIAY aJTOPUTMI PETIHIC KY3eTe achIPBUIIBI.
KonTeitHep/i KbICYIbIH OpHBIHA, OWIbSp] CUMYISIUSACHIHIAA 013 AUCKiIepAl OipKenKi KeHerTeMis.
I-cypet xymbIcThl Kopceteni. 2000 Gipaeit AMCKiHI MEPHOATHIK IIeKapachl (torus) Oap mapiibiFa
opay Ke3iHJe OWIbSIPATH HMUTAIMSIAY aIrOpuTMi. t = O yaKbITBIHAAFBl 0ACTANKbl KE3€H CypeTTe

* Kasak yammolg, yHueepcumeminiy 1 kypc cmyoenmi Kap6osz Epacuin, ematin: karbozov.z@mail.ru
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V MEXIYHAPOJIHAS HAYYHO-METOAMYECKA S KOHOEPEHIAL. «TIAPAZIMI'MA HEHPEPBIBHOI'O OBPA3OBAHMS
B CUCTEME KA3AXCTAHCKOI'O ObPA3OBAHNA JIJIA1 YCTOUUYMBOI'O PASBUTHSA: IIPAKTHUKA U ITEPCIIEKTHUBBI»

2000 HYKTE Ke3IEMCOK IamblpaHKbl OpHAIACKAH JKOFApFhI KBaJpaTTa KOPCETUIreH. OpoOip HYKTE
Olp HyKTere coiikec Keneni. OacTamkbl OKBUIAAMIBIK BEKTOPBI KE3/IEHCOK OpHATBHUIFAH
(kepcerinmeren).Keitbip HYKTeNep MIapIIBIHBIH CHIPTHIH/A KATBHIP JKOHE OHBIH IMIHACTI COHKec
HYKTEJEPAIH Mep3iM/i KecKinaepi 6ombin Tabbutanbl.t > 0 Ke3iHae HyKTeIep TUCKIIepre aifHaIa bl
JKOHE op t YakbIThIHIAA OapyiblK AWCKiIep oprak auamerpre ume Oomaasl d = Et Growth
KOH(UTYpaIus «KEMTeim KallFaHIlla jKaJFacajsl », )oHe OChI Ke3ze 013 opay maiina 60masl.

t = 0 xe3inae aucCKuIep KabaTTacmaiiabl, OWTKEHI OJapJblH ememMaepi Heiare TeH. t > 0
Ke3iH/e TUCKIIEep OepireH KbUIAMIBIKIICH TY3Y ChI3BIKIICH KO3FAIa Ibl; OJIApABIH KUMBLIIAPHI Oip-
OipiHe Kaimbl Keayl MyMKiH. Exi uck apachlHa OChIHAAN KaKTHIFBIC OOJFaH sKaFaanaa, omapIbH
Maccaapsl TEH JIET €CeNTEH OTBIPHII, OCHl AUCKUIEPIIH CEPIiMII COKTHIFBICYBIH UMUTAIMSIIARMBI3.
COKTBIFBICKAH Ke€3/I¢ €Ki JAUCK T€ KBbUIIAMIBIK BEKTOPJIAPHIH MEXaHWKAHBIH OENTiIl 3aHaapbiHa
colikec UMMYIbCTAp MEH OJHEPrusi anMacy YymiH e3repremi. JIUck KoH(UTYypaIusChIHbIH
IBOJIIONMSCH JUCKIHIH KCHEIO KBLIIAMJIBIFbI E jKoHE MUCKIIEPIIIH CHI3BIKTBIK JKBUIIAMIBIKTAPBI
MPOMOPLMOHANABl TYpAE ©3repTiice, ©3repMelTiHIH eckepiHi3. JIMCKiHIH opTama OacTamKsl
KBUITAMIIBIFBI  OIpJIIKKE TEH JeN €CENnTed OTBHIPHIN, MOJCIBACY/IH Kipic IEPEeKTEpiH KaJbIKa
KEJTipeMiH.

1.1 Cyper

Mep3imai mekapacsl O6ap mapmbinarsl 2000 muckinen typateiH Oyma. Kanrama E = 100
JMCKIHIH JKbIJ11aM KEHEI01 apKbUIbl alIbIHbI. KanTama acThIK mekapanapbl OOHbIMEH IIOFbIPIaHFaH
KOJICHKECI3 JUCKiIIepMeH OCHHETICHIeH KONTETeH ChIPhUIIAphl 0ap KPUCTANIIBI TOHACPACH TYPAIbL.
MoHoBakaHIMsATIAp aNTHIOYPHIITHI OpalFaH JOHJEP/iH 11IiHAe naiga Gonaabl.

ACTBIK Memmepi aszaiifan cailiblH E yiFasapl ()KOHE OJIapIblH CaHbl OCKITIITeH n YIIiH
azasabl). OKerkumikTi KimkeHTaid E-me  Olp  anTbIOypbILITH  «KpHCTalm» maina Ooiassl.
ANTHIOYpBIINTH  KUHAKTAJIFAH JTUCK MACCHBIHIE KBI3BIKTHl KYPBUIBIMABIK ayBITKyJap MEH
kipictipynep 6ap. Keiine KkanramManblH CHMMETPHSCHI )KOFaphl THIFBI3IBIK MOHIMEH OipikTipiim, 013
ONTUMYMFa KETKeH Ooiybl MYMKiH gen Oospkaiinbl. 4. (THIFBI3IBIK — AWCKIJIEp aiblll jKaTKaH
ayTaHHBIH 06JIiri.)
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1.2 Cypet

Juckini Oasty KeHEUTY apKbLIbl albIHFAaH MEPUOATHIK mekapackl O0ap mapiibira 2000 nuckini
opay, £ = 10 3, Erep opTaibIKTBIH >KaHbIHAAFbl MoHOBakaHcus 2001 MUCKIMEH TONTHIPHUICA,
HOTWIKECIHJIE aJbIHFaH KanTama TOJIBIFBIMEH CHUMMETPHsUIBI Oomjazsl. MyMKiH, Oyl MEpHOATHIK
mekapacsl Oap mapmbiiarsl 2001 Oipaeit  nuckinepaiH OHTaiasl opaybsl ImibFap?  OHBIH
TOXKIPUOEIIK ecenTenreH ThIFbI3ABIFH (2001-1m11 auckini eHrizy ke3inae) 0,901635... TeH.

Ten Oyitipni ymoypeiurtarel A ( k) = k ( k +1)/2 TeH nucKiaepAiH OHTAMIBI Opamackl
ANTBHIOYPHIITHI OpHAJIACY OOJIBIN TaOBIIAABI )KOHE OHTAWIBIIBIK Oapibik k = 1, 2,... yIIIiH Kapambl.
A(k) ymOypsimn canmapsl Ma?) ocblHAAl OaKBITTHI KaIFbI3 Keneci Ti30ek? bi3 perrimikrepnin
IIEKCi3 caHbl Oap Jem ecemnTeiiMi3, ochlIaiiia opOip PETTUTIK OHTAMJIBI OpaybIITapablH ©31HIH
YKAKChI aHBIKTAJIFaH YATiCiHE ne 00mabl.

1.3 Cyper

Ecenrenren eH ’kakblH KanTama TEHOYHipial ymOypbelIThIH imiHzaeri n , ( k ) = 256 1uck,
MyHza p=5 xoHe k=3 sxoHe n , ( k) popmyna (1) apkelasl Oepinared. bapiblk TekcepuireH p xkoHe k
MOH/JIEp] YIIIH h = n p (k )AucKinepiHiH €H ThIFbI3 KanTamanaps! Kaobipracs! ( k +1) p -1 xxone 2p +
1 xaObIprackl k Gap aifHBIMAIBI YIIOYpHITITApEl Oap Oip YIIOYPHIIITaH TYPAThIH KEJIeCl KYPhUIBIMFa
Ue. YJIKEeH YIIOYPBIIITaH «KYJIam» TYCETiH p -1 KbIpsl Oap.

Opo6ip p=0, 1, 2,... peTTLIITIH KapaCTHIPHIHBI3

na,(K)=A(k+D)p-1)+Qp+1)A(k),k=1,2,..(1)

p = 0 ymin n p(k) Ti36eri 6enrini oHTainel opamaapsl 6ap [I[1(k) ymoOypbIIbIHEIH caHAap
Tiz0erimen Oipaeit. Opbip p > 0 ymin n p(k) auckiHiH OHTalnBl OpayblH n — p +1 KaTThI
IUCKUIepJIeH JkoHe p —1 jipinaepleH TypaThlH KypbUIBIM JIell eCenTeiMi3; oyl cyperTe
kepcerurennei Kadvipracel ( k +1) p -1 xone 2 p +1 op KaObipracel k O0NAaTHIH aHHBIMAIIBI
YIIOYPBIITHI Oip YIIOYPBIIITH KAMTHIIBL. p =5 xoHe k =3 xarnaiisl yuris 7.

k x k — anTeIOYpHIITH TUCKIHIH OpHANACybl TEH OYHipii YHIOYpHIIITAFel TAOMFU Karrama
OonaThIHIAM PyXTaFbl «TaOMFU» LIApIIbl KanTaMa. Jlerenmen, Oyl mapiisl opHanacy yJIKeH K yiiH
OHTailNel emec Oonaapl. bi3 OalKaWTBIHBIMBI3, €H KAKCHI XKaFai/a, MapiIblJarkl opay €Ki YATiHIH
e3apa opeKeTTecyl: Iapiibl )KOHE AITHIOYPBINITHI. JIMCKIIEpAiH >KETKITIKTI YJIKeH CaHbl N YIIiH

129



V MEXAYHAPOJHA ST HAYYHO-METOAMYECKA S KOHPEPEHIM. «I[TAPAJIUT'MA HEIIPEPBIBHOI'O OBPA3OBAHMA
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ANTBHIOYPHIITHI YT 0ackiM 0oJiaael. BUIBSAPATH cUMYyISIUsATIAY AITOPUTMIH TaiigaiaHa OTHIPHIT,
013 KIIIKEeHTal n YIIiH OChI ©3apa OPEKETTECY TYPajIbl MAIIIMETTEP I 3ePTTEH aIIbIK
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Kypmanosa H. H.

SCADA TEXHOJIOTUSIJIAPBIH AT IAJTAHA OTBIPBIII ILKI OPTA
KAFTAWJIAPBIH PETTEVAIH TUIMILIITTH APTTBIPY YIITH MEIUIIAHAJIBIK
MEKEMEJIEPIIH MUKPOKJIUMATBIH BACKAPY JIbIH
ABTOMATTAH/IBIPBLIFAH JKYWECIH KYPY

Anoamna

Maxananviy 6acmel maxcamol OYn MeOUYUHATBIK MeKeMenepoilyy MUKPOKIUMAMbIH KAMMAMACH3  emyoiy
asmomammyl backapwliamsin Jcytecin Kypy. Kobanwvl sicyseze acvlpy O6apvicblHOa a2bIHObI-KYUBLIMAIbL HCENOENY
Jrcyiieci 3epmmentin, Kasxcemmi KOHObIPSLLIAP MaHOAIbLIHAObL. JKendemy dcyiieciniy npUHYUNUAIObL CYI6achl mypebl-
3611061. COHbIMEH Kamap YKcac asmomMammaHobipbliean Oackapy dcylienepi edceli-meiceini maidanosl, COHbIY
Hezi3iHOe MeXHONI02UANBIK NPOYECmiy KYPbLIbIMObIK CYA0ACHL HCIHE A8MOMAMMAHObBIPYObIH (DYHKYUOHALObIK CYN0aCh
KypoLiovl. Matlab opmacvindazer  Simulink naxeminoe 6ackapy obvexkmichiy modeni Kypacmuipwliovl. SCADA
Jrcytiecinoe drcendenmy HCyleciniy agmomammol dacKapy 6a20apramacsi Kypoliobl.

Annomauyus

Tasnas yenv cmamvu 3mo co30anue CUucmembvl AGMOMAMULECKO20 YRPAGIeHust 0l 0becheyeHuss MUKpOKIu-
Mama MeOUYUHCKUX yupescoeHuu. B xode peanuzayuu npoexma 6Oyoem u3zyuena cucmema npumouyHO-8blMANCHOU
BEHMUNAYUU, BbIOPANBL HEOOXOOUMbLE YCMaHO8KU. Bo3éedena npunyunuaivnas cxema cucmemvl genmuasiyuu. Taxoce
0emanbHO NPOAHANUUPOBAHbI AHATIOZUYHBIE ABMOMAMUSUPOBAHHbIE CUCHIEMbl YNPAGLEHUS, HA OCHOBe KOMOPbIX
COCMABNIeHbl CMPYKMYPHAsL CXeMA MEXHOI02ULEeCK020 npoyecca u PYHKYUOHANbHAs cXxema asmomamusayuu. B nakeme
Simulink 6 cpede Matlab nocmpoena modens obvexma ynpasnenus. B cucmeme SCADA cozdana npoepamma
ABMOMAMUYECKO20 YRPABTIEHUSL CUCEMOU EHMUNSAYUU.

Annotation

The main purpose of the article is to create an automatic control system to provide microclimate of medical
institutions. In the course of the project realization the system of supply and exhaust ventilation will be studied,
necessary installations will be selected. A schematic diagram of the ventilation system is erected. Similar automated
control systems are also analyzed in detail, on the basis of which the structural scheme of the technological process and
the functional scheme of automation are made. In Simulink package in Matlab environment the model of control object
is built. In SCADA system the program of automatic control of ventilation system is created.

Kinm ce30ep: mukpoxnumam, mexHono2usnblK cynba, amxapyulbl mexanusm, xonouyuouep, SCADA, meou-
YUHATBIK MeKeMe.

an-dapabu ateiHaarsl Kaz¥V, akmapatThIK TeXHONOTHsUIap (aKysIbTeTi, XKacaHabl HHTEIUIEKT jkoHe Big Data kxadenpaceinbly 1-mmi

Kypc MarucTpi, Anmarsl K., Kazakcran, e-mail: nuraida.kurmanovaa@gmail.com
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«TYPAKTBI JIAMY MYJUIECI YIITH KASAKCTAH/IBIK BUIIM BEPY JKYHECIHJIEIT Y3/IKCI3 JIAMY ITAPAJIUTMACHI:
TOXIPUBE MEH IIEPCIIEKTUBAJIAP» ATTBI V XAJIBIKAPAJIBIK FbIJIBIMU J)KOHE OKY-9/IICTEMEJIIK KOHOEPEHLIMA

MenuuHaablK MEKEeMEHIH MUKPOKIUMATHI — OYJ1 MEKEMEHIH 111K OpPTAChIHBIH KJIUMAThI, OJ1
TEMIIEPATypaMeH, CaIbICTRIPMANbl BUIFAIIBUIBIKIICH JKOHE aya KO3FaJbICBIHBIH JKBUIIAM/IBIFEIMEH,
COHJ/Iaii-aK ajJaM ar3achlHa Oipre ocep €TEeTiH KOpIIaraH OETTEpHAiH TeMIepaTypachbiMEH aHBIKTAa-
nanel. MUKpoOKIMMaTrKa ocep eTeTiH (akropiapabl eki Tomka Oenyre Oojaabl: peTTEIMEHTIH
(6enrimi Oip ayMakThIH KJIMMATBhIH KYpPalThIH (DakTOpiap KEIIeH1) KoHE PeTTeNeTiH (FUuMapaTrTap
MEH KYPBUIBICTAP/ABIH KYPBUIBICHIHBIH CHITIATTAMATAphl MEH Calachl, KAPKBIHBUIBIFBI, JKBUIBIT-
KBIIITap/IaH KBUTy COyJICJCHY JKUUIIT, aya ajaMacybl, CaHbl. OeJIMeNeri agamaap/blH CaHbl KOHE
T.0.). AZJJAaMHBIH OHTaWJIBI MUKPOKJIMMATTHIK >KaFJainapaa y3aK skoHe Kyiesni OoiybIMEH JIeHEeHIH
KaJBINTHl (YHKIMOHAIABIK JKOHE KbUTYJIBIK KYHl TEpMOPEryJsIsius MEXaHU3MAEPiH IIamMalaH ThIC
KYKTEMECTCH cakTalaibl. bya perre I KbUTYNBIK KAWIBUIBIK ce3iiefi (CBIPTKBI OpTaMeH
KaHaFaTTaHy) JKOHE OHIMIUIIKTIH OFaphl JEHIeil KaMTaMachl3 eTinedl. JKyMbic OpHBIHIA OV
XKarmaimapra GaceIMABIK Oepineni. MUKpOKIUMAT MapaMeTpiiepiHiH camachlH KaKeTTi JeHreiae
OakpUIay KBUTBDKAW KOCITTOPBIHIAPBIHBIH )KYMBICHIHBIH MaHBI3IbI O6JIiT1 O0IBINT TaOBLIA B,

Mexkemeneri MUKpOKIUMATThI CUIIATTAUTHIH TapaMeTpiep:

- aya TemrepaTypachl;

- CaJBICTBIPMAJIbl aya bUIFANIbLIBIFBI,

- aya KO3FaJIBICBIHBIH KbUIIaMJIbIFbI;

- IIaHJaHy.

MUKpOKIMMATTHIH CaKTATYbl MEAWIIMHAIBIK MEKEME/IE dKYMBIC iCTEI KYPI'eH KYMBICIIBLIAP-
JBIH JKYMBIC ICTEY OHIMIUITIH apTThipaabl. Erep ne MUKpPOKIMMATTHIH ONTHUMAJIIbl MOHIEP
Oy3bUTaThIH 00JIca OHIMAUTIIK TOMeHeHni. SFHu Temreparypa KeOelin kerce 0oimaca bUTFaIbl-
JBIK HeMece KYPFaKTBUIBIK KOI OOJBIN KETCe >KYMBICIIBIIAD ©31H KaiChI3 Ce31HEeTiH Ooajbl.
CoHIBIKTaH MHKPOKJIMMATTBIH OCHl ONTHMAJABl MOHIH YCTall OTHIPYABIH aBTOMATTHI XKyieci
KYpbLIaIbl.

Copy-mbiFapy AyaHbl EUFALIAEABIPY
KOHABIPFBICH KYPBUIFBICE

BLFanIbUIbIK
MemImIHaTBIK 111 » BJIK
MeKeMe PR

Ava KO3ZFAITBICBIHBIH o
K2 = BULIAMIBIFBI

AyaHbl Kyprary — ”
)kennerhlm

—|

1 cyper — MenuuuHaiIbIK MEKEMEHIH MUKPOKJIMMATBIH 0aCKapyAbIH TEXHOJIOTHSUIIBIK CY10achl

My#npa sisam Oenrim Oip mpoliece Ke3eK Ke3eriMeH KypMeii, OapIiblk mapamerp Oip-OipiHe
TOYEJICi3 JKYMBIC JKacaif anajsl. 4 JaTYMK jkoHE 6 aTKapyIIbl MEXaHU3M KYMBIC jkacaiiibl. MyHIarsl
MakcaT ocbl 4 mapameTpiiH ONTHUMAaJbl MOHAEPIH CaKTaill OTHIPHIN MEIUIUHAIBIK MEKeMee
KOJIAIbI MUKPOKJIMMATTHI KAJBINITACTRIPY kOHE cakray. K1 mereHiMmi3 cajakbHIATy PEeKUMIHIETI
OH/IIPICTIK KOHAMIHMOHEP, al K2 KbUIBITY peXUMIHIETT OHAIPICTIK KoHaumuoHep. Erep 613
eHnipictiy [IOK-iH apTTHIpFBIMBI3 KeJiCe, SIFHM OHIM KOl IIBIKKAHBIH Kajdacak, FuMaparra
MUKPOKJIMMATTHIH ONTHMAIIBI MOHACPIH YCTall TYPY KepeK. MbIcallbl )KYMBICIIBUIAP KYHJIE TYHIC
12 caraTrTaH >XyMbIC ICTEUTIH OoJica OJIapAbIH eMipiepi Kayirnci3 0ony YIIiH ONTHMAalIbl aypa,
peXHMIIC )KYMBIC JKacaybl kepek. Kerr xep/ie MyHIaii MEKPOKITUMAT CaKTaJIMaFaH.
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1 xkecte — CanlluH 2.2.4.548-96 MmexemenepaiH MUKPOKIMMATHIHA KOWBIIATHIH THTHCHAJIBIK TaJIaITap

Kot Kymeic Temneparypa, “C | CanbpicTbIpMalbI Aya Maxpany,
Me3riii KaTEerOpHsICHI BUIFAIIIBUIBIK, %o KBULIaM/IbIFbIHBIH M/
KO3FaJIBICKI, M/C
Cankpia 1 22..24 0,1
II 21..23 40...60 0,1 2...6
I 16...18 0,3
Kbuier I 23..25 0,05
II 22..24 40...60 0,2 2...6
111 18...20 0,4
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2 cyper — MeaunuHAIBIK MEKEMEHIH MAKPOKIIUMATHIH 0acKapyIblH (QYHKIIHOHAIIBIK CYII0ACHI

[Ipomecc 6510K-CYII0ACHIHBIH AJITOPUTMI:

1. ABTOMATTHI pexxUMIe CalKbIH pexumae | kareropusiga, ce6edi KeHIT OHEPKICIM, OapIibIK
napamerp 0 Oombil Typansl, bBUIFANABUIBIK Ore TeH OOJFaHIBIKTaH ayaHbl BUIFAIIAHIBIPY
KYPBUIFBICHI KOCBUIBIN TYpajbl jkoHE Temriepatypa Ore TeH OONFaHIBIKTaH KBUIBITY PEKUMIHJETI
OHJIIPICTIK KOHIWIIMOHEP KOCBUIBITT Typaabl. KaiaraH mapamerpriep KalbIThl PEeXUMIC KYMBIC
xKacar Typ.

2. XbUT ME3TUTIHIH KBUTBI PSKUMIHJIE JIC JQJT COJIAl )KYMBIC KacCaJIbIHAIbL.

3. ©p mapametpze Oenriti 6ip onTUMabIl apaiblK MoHAEp1 Oap, OipiHILI TeMIepaTypa MOHIH
Oepcek (22-24), MpIcaibl iKi TeMrepatypa 24rpajyCcTaH achlll KeTeTiH 0oJica, FUMapar illi BICHIT
KeTe[l, COHJBIKTAaH CAJKBIHAATY PEXHUMJAET] OHAIPICTIK KOHIWUIMOHEpP KOChUIaAbl. 22 TpaaycTaH
TOMCH/JICT KETCE JKBUIBITY PEKUMICT] OHIIPICTIK KOHAUIIMOHEP KOCHUIAIBI.

4. JKbutbl Me3rine e A9M coait opeiaaanans (23-25).

5. ExiHmi puFanapuiblk MoHIH Oepcek (40-60%), Mbicanbl FUMapar bUFaIAbUIBIFEl 40TaH
TOMEHJICTl KeTCe, ayaHbl BUIFANAAHIBIPy KYPBUIFBICHI KOCBLIaAbl, an 60TaH >KorapbLiam KeTce,
ayaHbl KYpFaTy KYPBUIFBICHI KOCBUIABI, ce0eO1 FUMaparT ilIiHe BUTFAJ KETICIICH HEMece bUTFAl KOl
OO0JIBITT KeTCE )KYMBIC iCTEy OHIMALIIT TOMEHIET KEeTe/Il.

6. JXbu1er Me3rine ae 1o coaid operaaanansl (40-60).

7. Y1uriHII aya KO3FaibIC )KbUIIAMIBIFBI JATYUTIH PETTEIIN KOpiIeIi.

8. CankplH ME3TUT Ke3iHJe aya KO3FaJBICHIHBIH KBUIAMIIBIFI KOCBUIBIT Typajbl, ce6edi 0
KOPCETII TYpaJibl, ONTUMaABl MOHI 0,3 TEH achIll KETCE COUKECIHIIE BEHTUIISAIUS KOChLIA IbI.

9. 8.XKbu1BI ME3TiI/IE A€ Typa coail OpbIHIAIAIbI.
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10. CankplH Me3Tii Ke3iHAe IIaHAaHy KeOeHin KeTce, SFHU, ONTHMaNbl 7 MOHIHEH achIl
KETKEH JKaraaija copy-IbIFapy KOHIBIPFBICH KOCBLIA/IbI.

11. Xeutbl Me3rinae e coyiaii OpbIHIATAIbI.

12. Konmen Oackapy Ke3iHIOE Ke3-KeJNreH OaThIpMaHbl 0acy apKbUIbl Ci3 MHUKPOKIUMAT
Oackapa aiachl3.

barnapimamanblk KaMTamachl3 €Tyal o3ipiey OapbichiHma Wince opTachl TaHAAJIbIHBI.
JXKyMbIcThI OacTap anablHAa CUMBOJIIAP KECTECIH/IE YCHIHBUIATBIH Kipic JKOHE LIBIFBIC MTapaMeTpiepi
KepceTiaesni.

JKyMbICTBIH OpbIHIAMy OapbIChIHBIH Oip Oemiri: 1-kaTeropusaarbl KYMBICTap YIIiH
ABTOMATThl PEKUMJICT1 CAJKbIH >KOHE JKbLJIBI ME3TUIIep YIIiH OeyMeneri aya TemIepaTypachiH
perrey anroputmi. TemmnepaTypaHbIH IIEKTIK MOHJAEPI KeCTeleH aiblHAbL. Aya TeMIepaTypachl
OH/IIPICTIK KOHAUITHOHEPIEPMEH pETTEIE/I].

*opy-wubirapy
<OHAOBIDFbIC]
e

SnaipicTi “
toHAMUHOHe| E
o __

yanbi buiFanfaHabip <
"eMnepaTyp:

e

OHAIpicTiK
HOHAWLHOHEP

—

ey pinFe: —ciy
a KosFanLICHIHGE

J HCBLIAAMOBLIF b
opy-wbiFap) \yanbi kypraT
JEHENS N d

3 cyper — CankplH Me3Tin ke3iHgeri | »kyMpIC KaTeropHsICHIHIA TeMIIepaTypa ONTHMAIIBl MOHHEH achI KETyi
Ke3iH/IeTi BU3yalTn3aIisIChl

KopbIThIHABI. MakanaHnbl a3y OapbICBIHIA MEIUIIUHAIBIK MEKEMEHIH MHKPOKIUMATHIH
OackapyblH aBTOMATTAHJBIPBUIFAH JKYWECIH o3ipiey KapacThIpbuiabl. ColiKeciHIe MaKajJaHbI
OpBIHJIAY YIIIH KOWBUIFaH TarchpMaap aHBIKTAJIbL.

Makasianbl OpbIHIAY Ke31H/Ie KeJiecl TarchipMaiap MIeTiii:

- HHTEpPHET CaNTTapAblH IIIIHEH MEKeMeAe MHUKPOKIMMAT KaJbIITACTBIPY >KOHE OHBI
Oackapy OOWBIHINIA >KYMBICTAp KYPTi3UIIi, MbICAJIFa alTaThIH OOJIcaK OacKapyIblH Oip aTKapyIIbI
MEXaHU3MIH aJIbIll, OHBIH CHITATTAMACKI XKOHE TYPJIEpi aUThUIIBI )KOHE TaJIay KYPTi3iiii;

- MEIUIUHAIBIK MEKEMEHIH MHKPOKIUMATBIH OacKapyIblH TEXHOJOTHSUIBIK CYJ10achl
CBI3BUIJIBI )KOHE OHBIH MPOIIEC] Kajlai KYpPEeTiHI KOpCeTial;

- Op mapaMeTpAiH ONTUMAJIBI MOHJEP apalbIKTaphl CTaHIAPT OOMBIHIIA KOPCETUI L,

- MEIUIIUHAIBIK MEKEMEHIH MUKPOKIMMATBIH OacKapyabl aBTOMATTaHABIPYIABIH (YHKITHO-
HAJIJBIK CYJI0ACHI KacasIbIH/IbI,

- (yHKIMOHANAB! cy10ara Kapar Herisri mapaMmerpiiep: TeMIeparypa, aya bUIFalAbUIbIFbL,
aya KO3FAIBICBIHBIH JKBULIAMIBIFBI, IMMAHIAHY MOHIECpPI TOJBIKTAl 3EpTTENIiHIN, COFaH COWKec
JTaTUYUKTEP JKOHE OackapyAblH TeXHUKANBIK Kypanaapsl MeH SIEMENS koHTposuiepi TaHAadbIHbIN
QJTBTH/IBL;

- MEIUIMHAIBIK MEKEMEHIH MHKPOKIUMAThIH OacKapy KYWeCiHIH >KYMBIC iCTey alro-
PUTMiHIH OJOK-CYII0aChl 931pJIeH ],

- Tia Portal, WinCC opTacbiH1a MEKeMe 1ITHAETI MUKPOKJIMMATTHI 0acKapyAblH aBTOMAaT-
TaHJIBIPBIIFAH J)KYHECIHIH BU3YaIH3alMsChl )KacaIbl.
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VIIK 53.043
Kymmapes A.C."

PA3PABOTKA MAJIOTABAPUTHOI'O IEPEJATYUKA ITIOMEX

Anoamna

Byn sepmmey vigwam kedepei mapamybliubli cacdyed, OHblY OHMAUIbI KOHQUISYpayusceln izoeyee dicone
Kananelx opmada muimOi OPHANACMbIPY CUNAMMAMANApbln Hezizoeyee Oazvlmmangan. 3epmmeyoiy Hamuoiceci
PAOUOIICENIHIY JICYMBICHIHOA Kedepel Jicacay YiH OJHCemKINiKmi MYMKIHOIKmepi 6ap ocblHOall mapamgbiumly
OHMAUIbL KYPBLIbICHL OOUBIHULA YCHIHLICMAPObl KAMMUODL.

Kinm co30ep. rxedepei mapamibluibl, KalanblK Hca20aiiap, OAIaubic KYpuLigbliapbl, PAOUONCENINIK, HCYMbLC
orcuiniei Ouanazomol.

Annomayus

Hacmosawas paboma wnanpasnena ma paspabomxy Mano2abapumuHo2o nepeoamyuxda nomex, HOUCK €20
onmumanbHol Kouguaypayuu u 060cHo8anue Habopa Xapakxmepucmux 01s @OeKmusHo20 npUMeHeHUs. 8 20POOCKUX
yenogusix. B pesynomame pabomur 6yoym cghopmuposanvl npednodicenus 0nsi ONMUMATbHOU KOHCMPYKYUU OaHHO20
nepeoamuuxa, 001a0aruez0 O0CMAamoYHbIMU XAPAKMEPUCHUKAMU OJisl ONEPAMUBHO20 PAOUONOOAGIeHUs. PAOUOCEmEll.

Kniouegvie cnosa: nepedamuux nomex, 20poockue yCciosus, cpeoCmed Ces3U, paouocemsns, OUAna3on pabodux
yacmom.

Abstract

This study focuses on the development of a compact interference transmitter, the search for its optimal configuration,
and the justification of characteristics for effective deployment in urban environments. The outcome of the research will
include proposals for the optimal construction of such a transmitter, possessing sufficient capabilities for operational radio
network jamming.

Key words: interference transmitter, urban conditions, communication devices, radio network, operational
frequency range.

B coBpeMeHHBIX yCIOBHSIX BO3pacTaeT HEOOXOIWMOCTh B OCHAIEHWU CHJIOBBIX CTPYKTYP
CpEICTBAMHU MOCTAHOBKU MOMEX, CIIOCOOHBIMU OMEPAaTUBHO U 3(P(HEKTUBHO PelIaTh BO3JIOKEHHBIC
Ha HHUX 33Ja4d B TOPOJICKMX YCIOBHUSX B OCOOBIM mepuona. TakuM CpeICcTBOM MOXKET SBISITHCS
MajorabapuTHBI TepeJaTYuK TOMeX, TPAHCIOPTUPOBKA KOTOPOTO MOXKET OCYIIECTBISIETCS
SKHUMNaXeM u3 | - 2 4yeoBeK, a B IePCIEKTUBE — OJHUM TOITOTOBICHHBIM CHIEITUATUCTOM. [ 1]

Ha HayanpHOM »Tame HEOOXOAMMO ONPENEIUTHCS C TEXHUYECKUMH TpeOOBAHHIMH K
nepeaaTuuky. 37€Ch CTAHOBITCS BaXHBIMHU CIEAyIOMNE TEXHUYECKHUE XapaKTEPUCTHKHU: JUANa30H

* marucTpanT 1 roga obyuenus, kadenpa GU3MKU TBEPIOTO Tejla U HEJIMHEHHOH GU3KMKH, Gpu3nko-TexHudeckui ¢axynsrer, KasHY
um. anb-®apadwu, r. Anmarsl, Kazaxcran, e-mail: alex.kushnareffi@gmail.com
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pabouux 4YacToT, U3IydaeMas MOIIHOCTb, BUJ MOAYJSAIMU (MaHUMyJsamuu) U ap. [2]. Hms storo
HE00X0IUMO:

- MPOBECTH aHAIM3 XapaKTEPUCTUK U BO3MOXKHOCTEW aKTyallbHbIX Ha CETOJNHSALIHUM J€Hb
CPEICTB CBS3M, NPUMEHIEMbIX Il OPTaHU3alMK U (QYHKIIMOHHUPOBAHUS PATUOCETEH B TOPOACKHX
YCIIOBUSIX;

- U3YYUTh JTMANa30HBl Pa0OYMX YAaCTOT U OCOOCHHOCTEW (YHKIMOHMPOBAHUS BBHIIICYyKa3aH-
HBIX CPEJICTB CBS3H;

- OCYIIECTBUTH MOUCK () (HEKTHUBHBIX METOJOB MTPOTUBOACUCTBUS CPEIICTBAM CBSI3H.

[Ton6op KOMIIOHEHTOB ¥ MPUMEHEHNE COBPEMEHHBIX MUKPOCXEM, aHTEHH, paJioMaTepHalioB
U PAAOKOMIIOHCHTOB, KOTOPLIC O6€CH€‘-II/IB3.IOT KOMITIAKTHOCTb U BBICOKYIO NPOU3BOJUTCIBHOCTDH
MpeIaraeMoro ycTpomcTaa.

Pa3pa60TKa CXCMbBI C YYCTOM OJJICKTPUYCCKUX, MCXAHUUYCCKHUX W TCIUIOBBIX IIapaMCTPOB.
Pa3paboTka medaTHO IUIaThl, ONTUMU3UPOBAHHOMN IO/ CXEMY C Y4€TOM TpeOOBaHHUS K KOMIIaKT-
HOCTH MajorabapuTHOTO MeKpeaaTIuKa.

Pa3zpabotka nporpammuoro obecrnieuenus (I10) ynpapienus nepeaTIukoM U ero (QyHKIIHO-
HaJIOM (peXUMaMH U TTapaMeTpaMH U3Ty4aeMbIX TOMEXOBBIX CUTHAJIOB).

[IpoBenenne TecTUpoBaHUsT HAa PAOOTOCIOCOOHOCTH M ONTUMHU3ANMS ycTpoiicTBa. [Ipo-
BEJICHHE TECTUPOBAHMSI B PEATbHBIX YCIOBHIX U OLIEHKA 3((HEKTUBHOCTH €ro (PyHIIMOHUPOBAHUS B
Pa3IUYHBIX PEKUMaM PabOTHI.

Takum o6pa3oM, pe3yiabTaToOM MPOBEACHUS AaHHONW pPabOTHl CTaHET BBIPAOOTKA Mpak-
TUYECKOTO PEIICHUS TI0 TEXHUUECKOW pean3aliii MajoradapuTHOTO MepeaaTunKa MoMex ¢ IeNIbI0
3¢ (HEeKTUBHOTO MPUMEHEHHUS B TOPOJCKUX YCIOBUIX B OCOOBIN MEPUOI.

CHHCOK MCT0JIb30BAHHOM JINTEPATYPHI
1. A.J. Poxkos. Pagnosnextponnas 60pb0a B BOHaX U BOOpPYKeHHBIX KOH(muKTax. 2006 T.
2. E.B. BorareipeB. Pa3zpaboTka u uccienoBaHHe MOAEMOB IMOMEXO3AIIMIICHHBIX CTaHIWN CITyTHUKOBOH H
Tponocheproii cBszm. 2018 1.

©0X 620.162
KeipbikOait EM.”

OHIM BOCEKEI'EKABUIETTIVIII'TH BAFAJIAY HOTU/KEJIEPIH OHAEY

Anoamna

3epmmey Homuowceci 6ovvinua « Trade Companyy 1 M 2opprenzen makma - 0,79, «A-Ilpoghunwy 2odpprenzen
maxma - 0,87 6acexeee Kabinemminik kodg@uyuenmre ue 601061. Ocvl 20icmi NAUOALAHBIN Kelewekme 0e Oacexeze
Kabinemminik anbiKmanaool.

Annomauus

Io pesynomamam uccreoosanust npogpnacmun «Trade Companyy na 1 m2 - 0,79, npopuacmun «a-Ilpogunsy -
0,87. C nomowvio 3moeo memooa onpeoensiemcs KOHKYPEeHMOCnoCOOHOCIb U 8 0YOyujem.

Abstract

According to the results of the study, "Trade Company" professional flooring per 1 m2 - 0.79, a-Profile
professional flooring - 0.87. Competitiveness in the future is determined using this method.

«Trade Company», «A-IIpodunsy, «KMI Company», «Metammommdep» KOMIaHUSTIAPHI-
HBIH TO(PJICHIeH TaKTaJapbIHbIH HapBIKTarbl Oocekere KaOLIeTTLNIK KepceTKimTepi OoWbIHIIA
CaJIBICTBIPYIBIH HOTHDKEIIEP1 KeATIPUIIL.

’ an-®apabu ateiaarel KazYV, ¢usnka-rexHUKaIbIK (haKynpTeTi, KadeIpachHbIH 2- i Kypc MaruTpaHThl, AnMmarsl K., KazakcraH,
e-mail: yerkenaz.kyrykbay@mail.ru
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V MEXAYHAPOJHA ST HAYYHO-METOAMYECKA S KOHPEPEHIM. «I[TAPAJIUT'MA HEIIPEPBIBHOI'O OBPA3OBAHMA
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AnnpiMEH TOQpJIEHIeH TaKTaJapAblH HOPMAaTHBTI Ky)KaTTapblHJarbl CUIATTaMallapblHA
coiikecTik Jopexeci 3eprrengi. ['oppaeHreH TakTaHblH KYKaTbIHAA KETPUIETIH MAJIIMETTEp Tayap
IIBIFAPBUIATBIH JKEPAIH aTaybl, MIBIFAPBUIATHIH JKEPJIH MEKEH J>Xalbl, TayapJbIK O€JNTiCi KoHE
MapKachbl, Mai1aJaHyIIbIHbIH aTaybl, OEpiireH Tarcepblc HOMIpi, TONTaAMaHbIH HOMIpi, TOPPIICHIeH
TaKTaHBIH IIAPTTHI OENTUIEHYl, Op MaKEeTTIH TEOPHSUIBIK CaIMaFblH KOPCETY apKbLIbI MAKETTEPIiH
CaHbl TypaJibl MAJIIMETTED JKOHE HeMipiepi, OyMaaarsl ro()pieHreH TaKTaHbIH TEOPUSIIBIK CaIMaFbl
TypaJibl MOIMETTEP/II 3ePTTEY HOTHKECIHIE COMKECCI3/IK KE3/IeCEeTIH 3epTTey HBICAHIAPhl TaObLI-
MaJibl.

['opnenren TakTaThlH KWBUIBICY ayJaHbl, Oip METp Y3bIHABIKTBIH Maccachl >KOHE Oacka
cumarraymsl mamanapbl aHblKTanael. «Trade Company», «A-Ilpopuns», «KMI Company»,
«Metaimommdep» KOMMaHUIAPBIHBIH TOMPICHIeH TaKTaTapblHA ChIHAY >KYprizinmi. Ockl TepT
koMmaHusHeIH mapTThl Oenrinenyi HC 40-750-0,8 (O) KP CT XXXX-20XX, xa0siHCH3 (O),
KanbiHABIFE 0,8 MM, eHi 780 mM, rodp Owmikrtirt 40 MM Tecemre apuanran (HC) rodpnenren
takratapsl, mapttel Oenrinenyi HC 40-750-0,8 (L) KP CT XXXX-20XX, MBIpBIIITAIFaH KaObIHBI
6ap (M) xameiHapirel 0,8 MM, eni 780 mm, Owumiktiri 40 mm rodp Tecemre apuanran (HC)
roppieHres TakTatapbl jkoHe mapTThl Oenriienyi HC 40-750-0,8 (L) KP CT XXXX-20XX,
nakneH OosrraH ska0biHbl Oap (JIIT) xkameraaers! 0,8 M, eHi 780 MM, rodp Ouikriri 40 MM Tecemre
apnanran (HC) rodpneHren TakraTapsl CTaHIapT TajanTapblHa cail ChlHAyJaH OTKI3UIL
Kansigaeikraper 0,5MM «Trade Company», «A-Ilpodumsy, «KMI Company», «Mertamnommmdep»
KoMmaHusu1apeIHbIH mapTThl Oenrinenyi HC 40-750-0,8 (O) KP CT XXXX-20XX, xa6biHchI3 (O),
KanslHAbEel 0,8 MM, eHi 780 mm, rodp Owmikriri 40 mm Tecemre apHanmran (HC) rodprnenren
TaKTaTapbIHBIH CHUMATTaMallapblHbIH CbIHAY HOTWXKeNepl | KecTelne KeNTIpUIreH MoHJIepre He
0O0JIIBL.

Kecre 1. Kanbiguasikrapel 0,5mMM «Trade Company», «A-IIpodwmas», «KMI Company», «Merautomudepy»
kommnanusiapbiHbiH (HC) rodpiaeHren TakratapblHbIH ChIHAY HOTHIKENIepi

Komnanus Ta- Kupl- | 1M 1 M eHiHe aHBIKTAMAJIBIK IIaMajiap Mac- | JlaiibIH-
6ax JIBIC y3biH- | CpirpiFad Tap cepenep | ChIFBLIFAaH KEH cepenep | ca Jama
Ka- ay- OBIK- | Ke3iHze Ke3inae 1 M2, | eHi, MM
JbIH- | JaHbl, | ThIH Huep- | Kenepri Huep- | Kenepri INY
IbEBL | cM? | Mac- | us MOMeHTi, cM3 st MoMeHTi, cM3
MM cackl, | mo- [ Wy | Wy | Mo [ Wy [ Wy
Ny MEHTI MEHTI
Jx cM® Jx cM®
KP CT 0,5 7,5 6,4 25,32 7,74 18,2 25,32 8,25 16,5 | 5,0 1000
Taaa0bI
«Trade 0,49 7,48 6,41 25,31 7,73 18,19 25,29 8,25 16,49 | 4,39 1000
Company»
«Merammom | 0,49 7,47 6,39 25,30 7,73 18,19 25,28 8,25 16,49 | 5,39 1000
upep»
«A- 0,49 7,49 6,39 25,31 7,73 18,19 25,31 8,25 16,5 |50 1000
IIpodunb»
«KMI 0,5 7,5 6,39 25,32 7,73 18,2 25,31 8,25 16,5 | 5,4 1000
Company»

Kecrene xenripiireH MOHAEpACH TOQPICHIEH TaKTaTapAblH ChIHAY  HOTHXKECIHJE
alTapIJIbIKTal aybITKy OaiikamMaraHAbIFel KepiHemi. Kansmabikraper 0,5mMM «Trade Company», «A-
[podpunby», «KMI Company», «MeTamtomudpep» KOMOaHUAIApbIHBIH mapTThl Oenriienyi HC 40-
750-0,8 (II) KP CT XXXX-20XX, mpIpbImrTainrad ka0biHbel 6ap (M) kansiHabrs! 0,5 MM, eHi 780
MM >Ka0BIHKBIIITAP/IbI 3ePTTEY HATHXKENEpi 2 KecTele KeJITipuai.
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Kecre 2. HC 40-750-0,8 (L) mbIpprmranrad xa0bmibl 6ap (M) xamemmersl 0,5 MM, eHi 1200 MM xaObIH-
KBILITAP/IBI 3ePTTEY HOTHKENEPI

Komnanus Ta- Kubl- | 1 ™ | 1 M eHiHE aHBIKTAMAJIBIK IIaMajap Mac- | JlaiibIH-
0ak JIBIC y3biH- | Ceirputran  Tap cepenep | CoIFbUIFAaH KEeH cepelep | ca JaMa
Ka- ay- ABIK- | Ke3iHge Ke3iHze 1 M2, | eni, Mm
JbIH- | J@Hbl, | ThIH Wnepuus | Kenepri Wnepuus | Kepepri INY
JBIFBL, | CM2 Mac- | MOMEHTi | MOMeHTi, cM®> | MOMEHTI | MOMEHTI,
MM cacel, | J, cm3 J, cm3 cm3
Kr le Wx2 le sz
KPCT 0,5 7,5 6,4 25,32 7,7 | 18,2 25,32 82 | 16,5 | 5,0 1100
Tanaobl 4 5
«Trade 0,45 7,45 6,4 25,30 7,7 | 18,18 25,30 82 | 1649 | 54 1000
Company» 4 5
«A- 0,42 7,45 6,35 25,30 7,7 | 18,17 25,31 82 | 16,49 | 5,39 1000
[podumb» 2 5
«Metamtom | 0,5 7,5 6,39 | 25,30 7,7 | 18,2 25,32 82 | 16,5 | 5,0 1100
udep» 3 5
«KMI 0,5 7,5 6,4 25,30 7,7 | 18,2 25,32 82 | 16,5 | 5,0 1100
Company» 3 5

2 KecTe/IeH Kopil OThIpFaHBIMBI3/IAl €IIKaHAal alTapiabIKTail YIKEH aybITKY OaiiKaimaibl.

I'odpnenren Takra eHpaipici ymiH Koagansuiran mMatepuanaap MEMCT 24297 coiikec kipic
Oakputayan eTyi kKepek. Kipic OakpliayblH JaibIHAAymIbl KacimopbliH kyprizeai. Kipic Gakpiiay
oiCTEPl TEXHOIOTHSIIBIK Ky)KaTTamaaa OenriieHe/Il.

MaiigamanbLIFaH d1edueTTep Tizimi
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PREVENTION AND VULNERABILITY ANALYSIS OF WEBSITE
ATTACKS

Anoamna

Juniomowix slcymblcmuly MynKi MaKcamol, 03iMi3 Jcacazan ebcaiummol, OCANObIKMAPEA HCAHNICAKMbL CHIHAY,
anciz mycmapvl mabvlizan JHca20atiod, Col 0Cal HYKmenepin KOpeay wlapaiapbli YUblMOACMmblpy apKblibl JHcaby.
Odemme, caummapaa, Hcaansl 6e6caimmapobly KYPuLIbIMbIHAH Xabapoap, KoOmul dceme MyciHemin aoamoap waoybsli-
Oaudvl. OlimkeHi, onap carmmaol 23ipaeyili CUAKMbI OUIAN, Kall dHcepaepinoe ocanoblKKa H#coll bepin KolaHblH 3epmme)-
2e muipvicaoul.

Kinm ces30ep: Pro Free Host, cPanel, freenom, Google Search Console, Oracle VirtualBox, Kali Linux,
phpMyAdmin.

* 1% year master’s degree student, Department of Information Systems, faculty of Information Technologies, Al-Farabi Kazakh
National University, Almaty, Kazakhstan, e-mail: useralser90@gmail.com
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V MEXAYHAPOJJHAS HAYUHO-METOANYECKA Sl KOH®EPEHIUA. «ITAPAJUI'MA HEITPEPBIBHOI'O OPA30BAHUMA
B CUCTEME KA3AXCTAHCKOT'O OBPA30BAHMA JIJIS1 YCTOMUUBOI'O PABBUTHUS: TIPAKTUKA U ITEPCITEKTUBbI»

Annomayus

Koneunas yenv ouniommnou pabomsi-3aKpvbimb CO30AHHBIN HAMU 8eOCaum nymem 6CeCmOpOHHe20 mMeChu-
POBAHUSL HA YA36UMOCMU, OP2AHUZAYUL MEP 3aWUMbL IMUX YA36UMOCHEN 6 clyude obHapydicenus ciabvix mecm. Kak
npasuiio, caumel amaxyom a00u, Xopouio pasobuparouuecs 8 Kooe, 0C8e00MIeHHble 0 CIPYKMYype 8e0catimos 8 yeniom.
B kxomye rxonyos, onu Oymaiom, Kax paspabomuux cauma, u NLIMAIOMCSA GbIACHUMb, 20€ OHU Yce OONYCMUIU
VAZ6UMOCTD.

Kniouesvie cnosa: Pro Free Host, cPanel, freenom, Google Search Console, Oracle VirtualBox, Kali Linux,
phpMyAdmin.

Abstract

The final goal of the thesis is to close the website created by us through comprehensive vulnerability testing,
organization of measures to protect these vulnerabilities in case of detection of weaknesses. As a rule, sites are attacked
by people who are well versed in the code, aware of the structure of websites in general. After all, they are thinking like
a website developer and trying to figure out where they have already made a vulnerability.

Keywords: Pro Free Host, cPanel, freenom, Google Search Console, Oracle VirtualBox, Kali Linux,
phpMyAdmin.

In today's world, where most of our personal data and confidential information is stored
online, protecting a website from password hacking and data hacking is becoming an increasingly
important task. In this article, we will look at the best practices and recommendations that will help
protect your website from such threats [1-3].

¢ Using strong passwords.

Strong passwords are the first line of protection against password hacking. Use passwords that
consist of a combination of numbers, letters, and special characters. You should also make sure that
passwords are not used on other sites and change passwords regularly.

e Implementing two-factor authentication.

Two-factor authentication (2FA) is an authentication method that requires the user to provide
two ways to verify their identity [4]. This can be a password sent to a mobile phone and a one-time
code. 2FA can significantly improve the security of your website and help prevent password
hacking.

¢ Limiting unsuccessful login attempts

Limiting the number of failed attempts to access a website prevents passwords from
overflowing. You can set up your website so that users are blocked after several unsuccessful login
attempts [5-6].

¢ Data breach protection

To protect your website from data corruption, you need to take appropriate measures. Update
your software regularly, make sure your website'S SSL certificate is valid, and use only secure
connections to transfer sensitive data.

¢ Data backup

Regular data backups can help protect your data from loss if passwords or other threats are
compromised. You can use automatic backups or make copies of your data manually [7].

On the server, we go to the SSL/TLS section and automatically generate the CSR and the
private key. Then we register our domain with ZeroSSL provider, where we can get SSL certificates
for free for 90 days, and choose a free period of 3 months. We select the item "paste existing CSR"
and set the cipher that will sign the certificate generated on the server. To download our certificate,
we also need to confirm our Copyright here. One of the most common methods for this is to save
DNS(CNAME) records to the server. Once proven, it gives us access to download our certificate
that we are ready for. We unpack the archive and put the certificate on the server. Later, if we
reboot the site using the https protocol, the client will open a site that works on a secure protocol
that encrypts the data transferred between the server.
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‘cord and clck "Next Step” 1o continue.

Getting SSL certificate to provide secure connection to the website
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V MEXIYHAPOJIHAS HAYYHO-METOAMYECKA S KOHOEPEHIAL. «TIAPAZIMI'MA HEIPEPBIBHOI'O OBPA3OBAHMA
B CUCTEME KA3AXCTAHCKOI'O ObPA3OBAHNA JIJIA1 YCTOUYMBOI'O PASBUTHA: IIPAKTHUKA U ITEPCIIEKTHUBBI»

SIGN IN

SIGN UP

In order to protect sites from attacks(XSS, SQL injection,DDoS, etc.), we can use Firewall
devices, i.e. WAF(Web Application FireWall) or, in other words, firewall [8]. I used the free
Cloudflare WAF cloud service plan. We log into the account of the Registrar of our domain and
Exchange DNS records for server names provided by Cloudflare. Then we add the DNS
nameservers of our server under it. Then, when a domain is searched in a search engine, the request
is sent to Cloudflare WAF before going to the server and checked for attacks. It is clear that the free
plan will also have fewer opportunities, but still claims to facilitate attacks. Cloudflare WAF
facilitates attacks on a website.

Managing madiyar.gq

Use default nameservers (Freenom Nameservers)

& Use custom nameservers (enter below)
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I attacked again to check how my website is protected from DDoS attacks. The site is still
functioning after 100,000 thousand requests, which means that Cloudflare WAF blocks bots and
performs its activities correctly.
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MATEMATHKA HA Ol YIIb

Anoamna

Ortbin 20icmemenepin MamemMamuka cabakmapvlHOa HAWAP KOPEemiH HCaHe COKbIP 3aeun 06aianapovl Koi0amy
Kinm ce30ep: bpaiine kapni, arnmel Hykmeli, makmuivoi, 102uKd, YCmaganoa, Kepy.

Annomauus

Tpumenenue uepogvix MeMoOUK Ha YPOKAX MAMEMAMUKU CO C1AD0GUOSWUMU U MOMATLHO HE3PAUUMU OeTbMU.
Kniouegvie cnosa: wpugpm Bpaiine, wecmumoyue, MakmuibHblll, 102UKA, HA OWYNb, 3pEHUe.

Abstract

The use of game techniques in mathematics lessons with visually impaired and completely blind children.
Key words: Braille, six-dot, tactile, logic, touch, vision.

CoBpeMeHHBII MUpP CTAaHOBHTCS Bce OoJjiee MHKITIO3UBHBIM, B Hallle BpeMs, Ha JIIO/IEH ¢ orpa-
HUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBs1 00paIiaoT BcE€ O0bIIe BHUMAHHUS U CTAPAIOTCS YUUTHIBAThH
UX TMOTPeOHOCTH. YUUTHIBas MOTPEOHOCTH BOCIMTAHHHWKOB HAILIETO WHTEpHATa, sl CTajlla M3y4arb
0oJiee OAXO/ISIINE METOIUKH 711 OOYYECHHS Ha YPOKaX MaTEMaTHKH.

L[e]lb.' I/I3y‘-IeHI/IC HpI/IeMOB pa60TI>I U MCTOAUK Ha ypOKax MaTeéMaTuKM CO CJIaGOBI/I,Z[SIH_[I/IMI/I 148
TOTAJIHHO HE3PSTYUMH JIETHMH.

3aoauu:

- cO3/1aTh (PYHKITHIO KITACCHOM JTOCKH TSl KOHTPOJISI MUChMa U YTeHHs 1o bpaiiiio;

- HO,Z[O6paTB, c0O314aTh, O6CCH€‘-II/ITI> ,[[GTGI\/'I HarJiiJHO OUAAKTUYCCKUM MaTepI/IaHOM JJIs
M3y4YeHHUs 00111e00pa30oBaTENHHBIX TPOTPAMM Ha IIKOJBHBIX 3aHATHSIX;

OI[HOﬁ 13 OCHOBHBIX ueneﬁ I/I3y‘-I€HI/ISI MaT€MaTHKHU B IIKOJIC, IOMHMMO OBJIaACHUA CHCTGMOﬁ
MaTeMaTHYECKUX 3HAHWW U YMEHHH, HEOOXOIUMBIX B JAJIbHEHUINCH JKU3HH, SBISETCS WHTEIJICK-
TyaJbHOE pa3BUTHE yyalluxcs, pOpMHUpPOBaHUE KAYeCTB JIMYHOCTH, HEOOXOTUMBIX YEJIOBEKY IS
HWHTETPAIli B COBPEMEHHOE OOINEeCTBO: TOYHOCTh MBICIH, KPUTHYHOCTh MBIIUICHHS, WHTYHITHS,

*. “ v
VYuutens MaTeMaTHku B «O01acTHOM criennanbHOi mKoib-uHTepHAT Nely 1. Ecuk
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JIOTMYECKOE MBIIUIEHNE, TIPOCTPAHCTBEHHOE NPEACTABICHUE, CIIOCOOHOCTh K MPEOIOJIECHHUIO TPY/I-
HOCTEM.

HecMmoTpst Ha MONHYIO WM YaCTHUHYIO MOTEPI0 3PEHHUs, YUalllMecs IIKOJIbl U HEe3psSUuX U
CJIa0OBUIAIIUX JAETEH MOIy4atoT 00pa3oBaHUE B TOM k€ 00beMe, UTO U yJaliecss MaCCOBBIX IIKOJL.

Koneuno ke oOydyeHue He 0O0XOAUTCS 0€3 BaKHEHIIETO TOCTIIKCHHs YeJIOBEUeCTBA IS
HE3psUuX JIIOJeH — TaKTWIIBHOTO mipudTa 1o cucteme bpaiinb, — 3T0 00XOIHOIN IyTh OCBOCHHS
IpaMoThl, 6€3 KOTOPOro TaKOi peOEHOK HE CMOKET OCBOUTh MMCbMEHHYIO peub. TexHHKa nucbMa u
yreHus: no cucreme bpainsg cneunduyHa B CpaBHEHHM C TEXHMKOW MHCbMa M YTEHUS TUIOCKHM
mpudTom. [nsg ycnemHoro oBmaaeHusi cuctemoi bpaiins Heobxoammo, 4ToObl y pebEHKa Oblia
JIOCTaTOYHO pa3BUTa TaKTUJIbHASI UyBCTBUTEIBHOCTD.

B maTtemaTtuke ucnonb3yroTcs U300paXeHus,
YEepTeKH, CXeMbl, (HOPMyYJIbI, KOTOpBIE OBUIO yiKe
CJIOKHEE COBMeEIaTh B OJHOU Kaptouke. Ha ¢oto
BBl MOXXETE YBHJETh, YTO 51 OOBEIUHMIIA IEPEBSIH-
HBbI€ KOJIOJIKH, CKJIEUB UX IOJ] TAKTUIBHYIO TOCKY.

Ha Heill MBI HarysigHO H3y4Yalau pELICHUs
MPUMEPOB B CTOJNOWK. EXMHCTBEHHBI MHHYC OBLI
YTO Ha 3TOM JJOCKE U3 EPEBSIHHBIX KOJIOJIOK MOX-
HO OBUIO TIPOBEPATH TOJIBKO NMUCHBMEHHYIO paboTy
(xak peOEHOK Hamucan).

Jnist ynydmeHust 00y4eHust He3ps4ero peoeH-
Ka, 0COOEHHO B NPABOMMCAHUM MaTEMAaTUYECKUX
(dhopMyI U IPUMEPOB, MHOIO OBIIIM MCIIOJIb30BAaHBl MATHUTHBIE TUTAHIIETHI M UTPYIIKA - aHTHCTPECC
«POPIT» kak TakTWJIBHOE MOJOTHO AJIs IIPABONMCAHUS U YTEHHs CUMBOJOB 1o bpaiimo. Xouy
oOpatuth ocoboe BHMUMaHWe Ha moioTHO «POPIT», koTOpylo s HW3MeHMJA, CHETaB MaKeT
mectutounsa. Mrpymika ocHaiieHa KpyribIMU TodycdepaMu, KOTOpbIE IPOBAJIMBAIOTCA IPU
HaXXaTUM BHYTPh MpH NHUCbMe (1ectuToums) numercs wmpudrom bpaiinsg cnopaBa Haneso,
IepEeBEPHYB MOJIOTHO HAa JPYLyl0 CTOPOHY MOXKHO TakKXKe IPOYMTATh HAMUCAHHBIA TEKCT IO
BBIYKJIBIM TOJIyc)epaM ClIeBa HAmNpaBO IyTEM IOCIEAO0BATEIbHOIO TAKTHJIBHOTO BOCHPUSATHSA
cuMmBoiIoB. [locne wncnosib3oBaHusi mosycepbl BO3BPAIIAIOTCA B HCXOJHOE TOJOXKEHUE IpU
Ha)aTUU C IPOTUBOINOIO0KHON cTOpoHbI. «POPIT» M0XXHO MCTI0Ib30BaTh HEOAHOKPATHO.

Paboras Ha «POPIT» peGeHOk MOXkeT 00y4aTbes Tak, Kak OyATo Obl OH paboTain y JOCKH, 3TO
OTJIMYHAs BO3MOKHOCTB JJISl YUUTEIS JJEMOHCTPUPOBATh U KOHTPOJIMPOBATh TEKCT 110 bpaiiiio.

VYuuthiBas crenuduky 3a0ofeBaHMI HamMX JAeTel,
0C00YyI0 CIIOKHOCTH TPECTaBIseT (POPMUPOBAHNE U Pa3BUTHE
IpPOCTPAaHCTBEHHBIX MpejacTaBieHuil. B meparornueckoi mpak-
THKE YCIIOBHO BBIJCIISIOT BE (POPMBI HATIISTHOCTHU: TIEPBHYHAS
(1o mony4eHus 3HAHWM, 3aKJ0YaeTCsl B MOKa3e OOBEKTOB WU
X M300pakeHWi) U BTOpWUYHAS (3aKpEIUICHHE, MPH KOTOPOM
3HaHUS OOYYalOIIMXCSl KOHKPETH3UPYIOTCS, YTOUHSIOTCA HX
npencraBieHus). OTHUM K3 croco0OB Pa3BUTHS MPOCTpPaH-
CTBEHHBIX IPEJCTABICHUH Ha ypOKaX TIE€OMETPUHU SBISETCA
MOJIETTMPOBAaHUE, KOI/1a YUYEHUKH BMECTE C YUUTEJIEM T'OTOBST
pasn4Hble HarjIsiHble MocoOus U3 Oymaru, KapToHa, Ipo-
BOJIOKM (MaKeTbl MHOIOYTOJbHUKOB W MHOTIOI'PaHHHUKOB).
HarnspaHo mpencraBieHHbIM Marepuan cHocoOCTBYET pa3BH-
THUIO MBICIIUTEIBHBIX OINEpaluii U BCEH MBICIUTEIBHON -
TEJIBHOCTU YYalIMXCSl C HApyIIEHUSAMM 3pEHUs, TEM CaMbIM
o0ecrieuynBaeTcst Iepexo/1 0T KOHKPETHOTO K aOCTPaKTHOMY .
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Take Ha CBOMX ypOKax sl BHeIpHJa paboTy ¢ TakTHIbHBIM KyOukom PyOwmkom, KOTOpPBIi
(dbopMUpyeT JIOTMYECKOE MBIIUICHUE [eTeH, pa3BUBAeT KpPyr HWHTEPECOB, HE CBS3aHHBIX C
KOMITBIOTEPOM, TTOBBIIIIAET KOMMYHHUKATUBHBIC CITOCOOHOCTH TIOIPOCTKOB.

MexaHnueckasi TOJIOBOJIOMKA — 3TO MPEKPACHBIN TpeHaXep
Uit Mo3ra. [Ipu peryisipHOM HCIOJIb30BaHUN UTPYLIKA MPEKPaACHO
pa3BHBAET CTPATErMYECKOE MBIIIJICHHE, NaMsITh, BHUMAaHUE U
MEJNIKYI0 MOTOpPUKY. UTOoOBI coOpaTh KyOWK, NpPHUIETCS JOJTO
MOBEPTETh €r0 B pyKax - BIPaBO, BJIEBO, BBEPX WU BHU3. Takue
yIpaXHEHHsI OKa3bIBAIOT OJaroTBOPHOE BIUSHUE HA CYCTaBbl U
nBUTAaTEeNbHBIC (DyHKIMU opranm3ma B 1menoMm. Korma cobupaenib
Ky6bux PyOux Hamo Hamepén mTpOCUMTHIBATH CBOU  XOJBI,
3alOMUHATh JCHCTBHUSI W aJITOPUTMBI. YUYEHBIMH JO0Ka3aHO, YTO
HOBUYKH JIepKaT B TOJOBE HE Oojiee BOCHBMH KOMOHWHAIMH, a
npodeccuoHansl — OGonee nByxcoT. [locrme Takoi TpeHHPOBKU
MaMsITH, 3allOMHUHATh CTHUXOTBOPEHHUs 00IIe00pa3oBaTEIbLHOM
IPOrpaMMBI - TIPOIIIE TPOCTOro!

Kak u Bce moruueckue 3agaum, cOopka kyonka PyOuka TpeOyer MakcuMyM BHHUMATEIIbHOCTH,
TPEHUPYET YCUIUYNBOCTb U COCPEAOTOUECHHOCTb.

[MomBonst uTOT MpOJENaHHON padoTe, ClIeayeT OTMETHTh, YTO LIENbh W MOCTaBJICHHBIC 3a7auu
MPOEKTa JOCTUTHYTHI:

- ObuTa co3/Mana (GyHKITUS KIACCHOW JOCKH TSI KOHTPOJISI MUChMa W 9TeHus 1o bpaiino;

- mombop TMOAXOMASIINX, 3A0pOBhECOEperammux, oOyJaIuX METOJAUK Ha YpoKax
MaTEeMaTHKH, KOTOPBIE OJIarOTBOPHO BIIUSIOT MIPH YCBOCHHUH ITPOTPAMM Ha IIKOJBHBIX 3aHATHUSIX.

3nopoBbecOeperaroriee 00yueHHEe — TO KOMIUIEKC Mep MO OXpaHe U YKPEIUICHUIO 30POBBS
neTer B oOpaszoBaTenbHOM mporecce. K HMM MOXHO OTHECTH OOECIeUeHHEe Yydalluxcs
CHEIHMAbHBIX IIKOJ HATSAHO-AUIAKTUYECKUM (TaKTHJIBHBIM) MaTEpHUaIoM, KOTOPBIE BKIIOYAIOT
MearornIecKue, IMCUXOJIOTHICCKUE, METUITUTHCKUE TIPOTPAMMBI U TIOJTXOJIBI.

CnucoK UCNoIb30BaHHOI JIUTEPATYPbI
1. I'puropbesa Bocnpusitus y nereil. [locoGue it KOPPEKIMOHHBIX 3aHATHI C IETBMH C HapyIICHUEM 3PEHHSI.
— M., «IIpeccy.
2. http://cub-rub.ru/interesnoe.php
3. «Pa3BuTHe, o0y4ueHHE M BOCIIUTAHHE ACTEH ¢ HapyImIeHHeM 3peHus» - M., 1990
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NAVIER-STOKES EQUATIONS: PIONEERING CONTRIBUTIONS AND LASTING
IMPACT ON FLUID MECHANICS AND ENGINEERING

Anoamna

Byn maxanaoa Knoo-Jlyu Hasve (1785-1836) men [owcopooxc [abpusane Cmoxcmuiy (1819-1903) xammol
MEXaHUKA, CYUbIKMbIK MEXAHUKACHL JCIHE MAMEeMAMUKATBIK, PUIUKA CANANapblHA KOCKAH yaecmepl Kapacmulpblidobl.
Koprexmi ¢hpanyys umorcenepi sicone mamemamuei HABbe 3AMAHAVU UHICEHePUs MeH (QUSUKAHBIY He2i3iH Kanaowl,
Onviy ey manwi30bl scemicmizi Hasbe-Cmokc menoeynepin myxcolpoimoay 0010si.

Kinm ce3zoep: Knoo-Jlyu Hasve, [{ocopoic I'abpusne Cmokc, Hagve-Cmoxc mernoeynep, CYubiKmulK MexaHUKAcyl.
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Annomayus

B smoii cmamve uccneoyemcs exnao Knooa-JIyu Hasve (1785-1836) u Jocoposca abpusna Cmoxca (1819-
1903) 6 obracmu mexanuku meepoo2o meia, MExaHuKu HcuoKocmu u mamemamuyeckol gusuxu. Hasve, svioarowuiics
panyy3scruil undICeHep U MameMamux, 3a10HCUI OCHOBbL COBPEMEHHOU UHICEHepUU U (DU3UKU, npudem e20 Hauboiee
3amemmuvim docmudicenuem cmana popmynuposka ypasnenuii Hagve-Cmoxca.

Kmiouesvie cnosa: Knooa-Jlyu Hasewe, [{oicoposca I'abpusns Cmokca, Ypasunenus Haeve-Cmokca, Mexanuxa
HCUOKOCU.

Abstract

This article explores the contributions of Claude-Louis Navier (1785-1836) and George Gabriel Stokes (1819-
1903) to the fields of solid mechanics, fluid mechanics, and mathematical physics. Navier, a prominent French engineer
and mathematician, laid the foundation for modern engineering and physics, with his most notable achievement being
the formulation of the Navier-Stokes equations.

Key words: Claude-Louis Navier, George Gabriel Stokes, Navier-Stokes equations, Fluid mechanics.

Claude-Louis Navier (1785-1836) was a prominent French engineer and mathematician known
for his groundbreaking contributions to the fields of solid mechanics and fluid mechanics. Born on
February 10, 1785, in Bezons, France, Navier's work laid the foundation for modern engineering
and physics.

Navier is best known for formulating the Navier-Stokes equations, which are fundamental in
describing the motion of viscous fluid substances. These equations have far-reaching applications in
various disciplines, including aerospace engineering, meteorology, and oceanography.

Navier's educational background includes studying at the Ecole Polytechnique in Paris and
later attending the Ecole Nationale des Ponts et Chaussées. He went on to become a professor at the
Ecole Nationale des Ponts et Chaussées, where he shared his expertise with future generations of
engineers and mathematicians.

In addition to his work on fluid mechanics, Navier made significant contributions to the study
of structural mechanics and elasticity. His introduction of "Navier boundary conditions" remains
essential in the analysis of structural behavior.

Despite passing away at the age of 51 on August 21, 1836, Navier's legacy continues to shape
the fields of mechanics and mathematics. His pioneering work has left an indelible mark on
scientific inquiry, inspiring generations of researchers and practitioners worldwide.

George Gabriel Stokes (1819-1903) was an Irish mathematician and physicist renowned for
his contributions to fluid dynamics, optics, and mathematical physics. He is best known for
formulating the Navier-Stokes equations, which describe the motion of viscous fluid substances.
Stokes' work profoundly influenced various fields, from engineering to meteorology.

Throughout his career, Stokes made significant advancements in the understanding of fluid
flow and wave theory. He also made substantial contributions to optics, particularly in the study of
polarization. His research laid the groundwork for many fundamental concepts in physics and
mathematics.

Stokes held prestigious positions, including the Lucasian Professor of Mathematics at the
University of Cambridge, and served as the president of the Royal Society. He was recognized for his
achievements with numerous honors and awards, including the Royal Medal and the Copley Medal.

Stokes' legacy endures through his profound impact on the development of modern science
and his lasting contributions to mathematics, physics, and engineering.

The Navier-Stokes equations describe the motion of viscous fluid substances and are
fundamental in the field of fluid mechanics. They are named after the French mathematician
Claude-Louis Navier and the Irish mathematician George Gabriel Stokes. These equations are a set
of nonlinear partial differential equations that govern the behavior of fluid flow, taking into account
factors such as viscosity, velocity, and pressure.

The general form of the Navier-Stokes equations in vector notation is:

p (% + vVv) = —Vp + uV?v + f,
p is the density of the fluid,
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v is the velocity vector field of the fluid,

p is the pressure field,

u is the dynamic viscosity of the fluid,

f represents external body forces acting on the fluid (such as gravity).

These equations describe the conservation of momentum for a fluid and are crucial in
understanding various phenomena such as turbulence, flow around objects, and fluid behavior in

engineering applications.

References:
1. A.V.Bitsadze. Some classes of partial differential equations. M.Nauka, 1981, 448 p.
2. Tokybetov J.A. Boundary value problems for elliptic equations. Almaty, 2007.
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BIPIHIIII PETTI SJIIMIICTIK TEHAEYJEP )KYUECIHIH, IIEIIIM/IEPIH
I'APMOHUAJBIK ®YHKIHUAJAP TYBIHIABIJIAPBI APKbIJIbI OPHEKTEY

Anoamna
Maxkanaoa wexapacei scamolx 6onamvin aumaxma xcamnvlianear Moticun-Teodopecko menoeynep Jicyiieciniy

wewimoepin 2apMOHUSIbIK, (DYHKYUALApObLY MYbIHObLIAPbL APKbLIbI OPHEKME)Y KAPACHMbIPbIIAObL.
Kinm cesoep: Kamvix, capmonusanvix, hyynkyus, wexapa, menoeyiep rHcyueci.

Annomayus
B cmamve paccmampueaemcs evipasicenue pewenuii cucmemsl ypaenenuti Moiicuna-Teodopecko, 0606wenHbIx

6 obaacmu ¢ 2nadKou epanuyell, yepes npousBoOHble 2APMOHUYECKUX HYHKYULU.
Kniouesvie cnosa: I'naokuil, eapmonuieckutl, hyHKYUs, SpaHuya, cucmemul ypasHeHUl.

Abstract
The article considers the expression of solutions of the system of the Moisil-Teodoresco equations generalized in

the domain with a smooth boundary through derivatives of harmonic functions.
Key words: Smooth, harmonic, function, domain, systems of equations.

benrimi:
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MYyHBIH KaJIbl MenTimMi
s=0.,u=a0,

3)
v=w,-0, ,W=0,+9,
O, (® TapMOHUSAIBIK ()YHKIUSAIAPHIHBIH TYBIHIBLIAPEI APKBLUIBI OPHEKTENETIHI OENrii.
bi3 6y sxxymeicTa (2) Moiicun-Teonopecko TeHaeyIep KYHeCiHiH
ou oOv ow
—+—+—=0,
ox oy oz
os oOv ,O0v Ov Ow oOw ,Ow
—+a—-b—+—-c——-—-b—=0,
ox oOx Oy 0z Ox Oy oz (4)
os ou ,Ou oOu ow Ow Ow
——a—+b————+—-c——-a—=0,

oz
0ip >KaJMbUIayBIHBIH TAPMOHMSUIBIK (DYHKLHUSIIAP TYBIHABUIAPHI apKbLUIBI O©PHEKTEY1H TaOaMBbI3.
Omn yurin

v:a—¢+caw+aw+bal//,
oz ox Oy oz )
w:—a—¢+aaw—bay/+aw.

oy ox oy 0Oz
Hen ambimn, omapasl (4) TeHaeyyep >KyHeciHiH OIpiHINI JKOHE EKIHIN TEHACYIHE amaphblIl
KOMBIII,

SZ@_@_CGqD a@qo

0. 0 0

oy oy o ©
u=Y Y _ YV

ox oy oz

€KEHI MIbIFaabl. MYHJAFbl (0, Ke3 KEeIreH FapMOHUSIIBIK (PyHKIMSAIAP.

Consiven, d =b=c =0 Gonran Moiicui-Teomopecko TeHaEYIep KYHeci MBIFAThIH, SFHU
Moiicun-Teogopecko TeHAEYNep JMKYHWECIHIH >Kalmbliaybl OONAThIH (4) TEHAEyNep >KYHeciHiH
YKAJITIBI MIENTIMIH TAPMOHUSIIBIK (DYHKIMSUTAP TYBIHIBUIAPHI ApKBLIBI (6) OpHEKTEYiH TabaMbI3.
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JIJIMIICTIK TAMNTI TEHJAEYJIEP )KYHECI

Anoamna

Byn owcymvicma snnuncmix munmi menOeynep ocylieci mypanvl aumsliadsi. Tepm enuemoi esKiuomix
Keyicmixkmezi 21auncmix Jicytie kepceminedi. Ocvl munmeei scytiece Kouwvliean Jupuxie ecebi naublMOAbin, OHbIY
wewimoepi mypanel manimem bepineoi.

Kinm ce30ep: annuncmix mun, [Jupuxie ecebi, mendeynep sicyiieci, mampuya, cghepa.

Annomauus

B omoui pabome paccrkazvieaemcs cucmema ypagHenuil danunmuveckozo muna. bydem nokazama
INIUNMUYECKAST CUCEMA 8 YEMbIPEXMEPHOM €6KAUO0BOM NPOCHPAHCMEE.

Kniouegvie cnosa: snnunmuueckuti mun, sadaya Jupuxie, cucmema ypasHeHuil, mampuya, cgepa.

Abstract

In this work, the system of equations of elliptic type is discussed. An elliptic system in four-dimensional
Euclidean space is shown. The Dirichlet problem applied to this type of system is considered and information about its
solutions is given.

Keywords: elliptic type, Dirichlet problem, system of equations, matrix, sphere.

Tepr emmeMai eBKIMATIK KeHICTiKTe U(Uq,U,,Uz) BEKTOPHI YIIH SIUIMICTIK KyHeHi
KapacTeIpaiiblk. TeMeH e )KyHeH H jKa3bUTy TYpl KOPCETIITeH.

0%u 0%u 0%u 0%u 2%u 2%u 0%u 2%u

21 21_ 21_ 21+2 2_2 2+2 3 +2 3 :0
oxj 0xy dx5 0x5 0x10x, 0x30x4 0x10x3 0x,0%4
azuz azuz azuz azuz 62u1 azul 62u3 62u3

- - 2 2 2 -2 =0,(1

dx2 dx3? T dx2 dx2 T 0x10x, T dx30x, T dx,0x3 0x10%4 (1)
62u3 _ 62u3 _ 62u3 62u3 + 2 azuz azuz azul _ 62u1 —
dx2 dx3? dx2 dx2 0x,0x5 0x10%4 dx,0x3 0x,0%4

|x|? = xf + x% + x5 + x§ < 1 Gipnix wapsaa (1) xyite ymin koiburran u(x) = 0 mweTTik
maptel O0ap Jupuxie ecebi |x| =1 chepachlama MbIHAmal MIEKCI3 KOI CHI3BIKTHI-TOYENCI3
uieriMaepre ue 0oyas:

u(x) = (1 —|x]?) grad ¢p(x), ()

MYHJIAFbI, @ (X) — X1, X,, X3 aifHBIMAJbUIAPBIHAH TOYEIIl Ke3 KeIreH TrapMOHHSIIBIK (QYHKIHS,
Oipak x, — TeH Tayenmi emec. (2) dbopMmynana rpagueHT (Xp,X,,X3) aWHBIMAIBUIAPHI OOWBIHIIA
anbiHaAbl. (1) Kkyle TepT Toyenci3 alHBIMANBICBl Oap YII TEHACYJIEpPAiH JIUIMICTIK XKyhemnepi
KUBIHBIHBIH TOMOTONMSJIBIK KYPBUIBIMBI TYpallbl aKmapar ajyFa MYMKIHZIK Oepenmi. MyHnaii
XKYHeIepMeH jKyMBIC jkacay OapbIChIHIa MbIHAIail TeopeMa IIbIFa/Ibl:

« S pemmi mepm 6enciciz aUHbLIMALLICHL, OH CUNAMMAYbIW AHLIKMAYbIUbL Oap yuL meHoeyoiH
INNUNCMIK HAKMbL HCylienep dcublibl ey boamaeanoa S + 1 batinanvic komnonenmine ue 601a0b1».

Bbyn TeopemaHBIH JonenaeyiH cHmaTTayblll MaTpuIa, JeTEPMUHAHT, YII eymieMal cdepans
eKi emmeMi cdepara OeifHeney AereH CEKULAl JKYMbICTap jkacay apKbUIbI JdJenaeyre Ooiasbl.
Kone ne Oyt )xymbIcTap/ian 0eJiek, s-TiH MyMKiH O0JaThIH MOHIEPIH KOPCETII, HOTHKE/IE allbIHFaH
XKYHesnepiiH TOMOTOIITH eMec eKeHiHe Ke3 xKeTKizyre 6omanbi[1].
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an-Dapabu ateianarel KazYV, Mexanuka-mMatemaTrka (hakyabTeTi, MaTeMaTuKa KadeIpachlHbIH 1-11i KypC MaruCTPaHThI, AJIMAThI
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Tarpl Olp JUTUTICTIK KyHere Mbican peTiHae bumanse xyieciH KapacTelpambi3. by xyiie
O6apubirpiMbI3ra Oenrim Komm — Puman TeHneynepiHiH jKaiambulayblHaH TybIHIAFaH Kyie. SIFHH,
ekl Jkyhe Oip-OipiMeH OaillaHBICTBI OOJNBITT TaOBLIAABL. bumam3e jxyheci KOMIUIGKCTI Typhae
ObLIANIIA JKa3bUIa (bl

w,, =0,w=u+iv,z=x+1iy

Byn >xyiiere kapThl KEHICTIKTE HeMece Iapia 3epTTey >KYPri3ill, OHBIH TapMOHHSUIBIK
GyHKIHSAIAp apKbUIBI XKa3bLUTYbIH KOpCeTyre 0oJanbl. 3epTTey HOTHKECIH e

U; =<pj+xna—xj,j= 1,..,n

a
bopmynace! anbiHaAbl. MYHIAFBI @1, @y, .., Pr, P QyHKIMSIAPE ), 1- a—f_ = 0 (*) mwapTeiH
l
KaHaFaTTaHIBIPAThIH H apThl KEHICTITIHE PErysap rapMOHUUIBIK QyHKIUsIAP.
bumnanze xyliecine KoibutFan Jupuxiie ecedi Typaibl 1a MOTIMET Oepin oTeHiH.
JMupuxie ecedi. bunanze xyieciniy D alimarbiaaa perynspibik, D U I TyiiblK alimarbiHga

y3imiccis sxone D aliMarbiHbIH [ HIEKapachiHaa
— | — kok
ulr=fpj=1Ln (**)
IIAPTTAPBIH  KAHAFATTAHABIPATHIH Ug, Uy, ..., U, IIEMIMiH Taly Kepek, MyHmarel f; I’
neKapachiHaa OepireH y3uicci3 GyHKuusiap.

H xaptel keHictirinae bumamsze sxyieci ymin Oiprekti Jupuxie eceOiniH H xapTsl
KEHICTITiHE PETysip TApMOHMSIIBIK TeK Oip FaHa Y GyHKIUSACHIHAH FaHa TOYeI i

ui=x,—,Jj=1..,n
] n .! ) )
0x;

TYPIHZET1 CBI3BIKTBHIK TAYEJCi3 IIeKci3 kem memiMi 6ap. An (*) xone (**) maprrapsiHaH
@ilr = f;, j = 1,..,n,T: {x, = 0} »xone on GyHKmAnapab!
0, (X) = _f Xnfi (G ooer $n=1)9Gy .. 0854
Op1Jr [0 = 3)% 4+ (Hpog — (no1)? + X272
TYpIHJE jka3yFa 00mabl,MYHAAFbl 0,_4 - N-eNeMai Oipiik cepa aynanbl. A (*) TeHIIKTEH
H >xapthl keHicTirinae 6ipTekti emec Jupuxiie eceOiniH memnriMi 6ap CoHAa )KoHE TEK COHJa FaHa,

erep
n
f y 9 S 1TCOTN DY 1 R T ~
2 2 21n/2 —
rooa 00 =GPt (g — Guen)® 2]

mapThl opeiHaanca [2],[3].

Kanmel KOpBITBIHABLIAN aifTap OoJcam, >KOFapbllia alThUIFaH AILUTUICTIK KyHenep Cexiai
0acka J1a SIUTUIICTIK JKYHeIepMeH KYMBIC XkKacall, OJIapFa KoibuiFaH Tek Jlupuxie eceOiH FaHa emec,
0acka Ja MIETTIK €cenTepiH Taujaayra, KapacTelpyra Oomanasl. OnapablH HISMIIMIEPIH KOPCETill,
€CeNTIH HOTWXKECIH IIbIFapyFra 0omanbl. JKorapeiia OepiireH ecenTep TeK COHAAM ecenTepiH Oap
EKeHJITIHIH, €ecemTeyiep KYprizy OapbIChlHAA ONApHAbIH MICMIMIEpl Typalbl MOIIMETTIH
QJIBIHATBIH/IBIFBIHBIH Oip/1eH-0ip KepiHici.
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PROOF OF WORK ALGORYTHM IN CRYPTOCURRENCY

AHnoamna

Proof of Work (Pow) - 0yn mpau3axyusanapobl meKcepy HcoaHe Hcana OI0Kmap KYpy VWiH KOJLOAHBLIAMbIH
OnOKUelH MEeXHON02UACHIHOAgbl KOHceHeyc aneopummi. On Kypoeii MamemMamuKaivlk ecenmepoi weulyee Kajcemmi
ecenmey KyamvlHa HezizoenceH. Byn adic dceniniy Kayincizoiein xammamacwslz emeoi, Oipax anumapielkmau 3Hepeus
pecypcmapuin  Kadxcem emedi. OublH apmulKWbLILIKMAPLL, KeMulinikmepi oicoHe 6anama KOHCeHCyc addicmepi
Kapacmuipuliaobl.

Kinmceszoep: kpunmosamoma, mpanzaxyus, o1okuetis, oumkoin, POW aneopummi

Annomauus

Proof of Work (PoW) — smo aneopumm koucencyca 6 OI0KUeUH-MEXHON02UAX, UCNOIb3YeMblil O/l NPOGepKU
MPAH3aKyull U co30aHusi Ho8blx 010Kk08. OH OCHOBAH HA BLIYUCIUMENbHOU MOWHOCMU, HE0OX00UMOU O/ peuleHus
CHIOJICHBIX MAMeMamuyeckux 3aoay. dmom memoo obecneuusaem Oe30NACHOCMb Cemu, HO mpebyem 3HAUUMETbHbIX
pecypcos snepeuu. Paccmampusaiomest e2o npeumywecmsa, Hedocmamii U albmepHAMUGHble Menoobl KOHCEHCYCA.

Kniouesvie cnosa: kpunmosanroma, mpansaxyus, oioxuetin, oumxoun, POW ancopumm

Abstract

"Proof of Work (PoW)" is a consensus algorithm in blockchain technologies used to verify transactions and
create new blocks. It is based on the computing power needed to solve complex mathematical problems. This method
ensures the safety of the network but requires significant energy resources. Its advantages, disadvantages and
alternative consensus methods are considered.

Key words: cryptocurrency, transaction, blockchain, bitcoin, POW algorithm

Cryptocurrency mining is a process that consists of solving complex mathematical problems
to confirm transactions and create new digital coins. One of the most used mining algorithms is in
the Bitcoin network or that provide a secure and decentralized transaction confirmation mechanism
in another cryptocurrency running on PoW.We will consider how the PoW algorithm works, its
advantages and disadvantages.

The Proof of Work (Pow) algorithm is a consensus mechanism used in cryptocurrency
mining. Simply put, it requires miners to solve complex mathematical problems in order to check
and record transactions on the blockchain. Each transaction block has a unique task, and the miner
who is the first to solve it gets the opportunity to add the block to the general chain and receive a
reward in the form of new coins. The complexity of the task increases, as miners are more involved
in the work of the network.

One of the advantages of the PoW algorithm is that it protects the blockchain from DDoS
attacks that try to overload the network with fake traffic. In addition, the amount of mining
remuneration in the form of a commission is relatively small, which contributes to the fair
distribution of coins among miners it does. The reward for the found block is halved approximately
once every four years, a process called "halving" or "halving". [1]

Although POW is a widely used and secure algorithm, it has a number of disadvantages that
are worth knowing.

Attack 51%. One entity that controls more than 50% of the network's computing power can
control the blockchain, making it vulnerable to attacks it does.

GPU limitations. The PoW algorithm I inefficient for the production of graphics card and
require pecial equipment, which can lead to cryptocurrency mining may limit the number of people
who want to join.

The usefulness of the calculation results. The PoW algorithm is significant for solving
problems that have no practical application outside of mining uses energy and computing power.

"1st year master’s student, Department of Information Systems, Information Technologies Faculty, Al-Farabi Kazakh National
University, Almaty, Kazakhstan, e-mail: aman.rakhimov@gmail.com
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Large mining farms. Large mining farms with significant computing power have a
disproportionately large advantage in mining and may monopolize revenue generation in the future.

To add a block to a blockchain with a POW algorithm, the miner First uses the computing
resources of the device to create a reliable hash of this block must earn. Machines specially
designed to perform this function (ASIC) can calculate trillions of unique hashes every second.

The ability to add a block as a single miner refers to the total number of hashes counted per
second by all machines on the network miner the device is determined by the number of hashes it
counts per second. As a rule, blocks are produced by large pools that combine the power of
thousands of devices of users participating in the pool. The most common of them are the largest is
the private pool of Foundry, AntPool and Binance exchange. [2]

There are several other algorithms for virtual operation that have become popular due to their
potential advantages over PoW.

Proof of Stake (PoS). In this algorithm, the miner's ability to confirm the block depends on the
number of coins he has. This algorithm is PoW eliminates the need for power computing resources
required for this, making it more energy efficient. Examples are Ethereum (ETH), Cardano (ADA)
and Binance Coin (BNB).

Directed Acyclic Graph (DAG). This algorithm is used in IOTA (MIOTA) and allows miners
to confirm transactions without the need to solve complex mathematical problems.

Delegated Proof of Stake (DPoS). This is similar to PoS, but instead of all coin holders
participating in block confirmation, they are performing a task elects delegates. Examples of
cryptocurrencies that use this algorithm are EOS (EOS) and Tron (TRX).

Proof of Capacity (PoC). This algorithm requires miners to have free space on the hard drive
they use to solve mathematical equations it does. Chia (XCH) is a cryptocurrency that uses an
algorithm and seeks to be more environmentally friendly than PoW — based cryptocurrencies. [3]

Blockchain has found application in various fields such as finance, supply, health, public
services, etc. In the financial sector blockchain is used to create cryptocurrencies and improve the
system of payments and transfers. In delivery, the blockchain can ensure transparency and
verification of the supply chain. In healthcare, blockchain helps manage medical data and ensure the
security of patients personal information.

In general, blockchain is an innovative technology that has the potential to change many
aspects of our lives. It offers transparency, security and decentralization, but its to realize its full
potential, it requires further development and overcoming difficulties.
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DESIGN OF ADAPTIVE FEEDBACK BASED MULTIDIMENSIONAL E LEARNING
FRAMEWORK

Anoamna

Maxkanaoa xepi Oaiinanvicmsl KONOAHY APKbLIbL AOANMUEMI KONOAUEMOi IIeKMPOHObIK OKbIMY He2i3iH
KYpacmulpy JcaHe eHei3y Kapacmulpbiiaowvl. Kypeineim Oeuimoencen MazmMyHObl HCemKizyoi, UHMeNIeKmyaniovl Kepi
batinanvic MexaHusmoepiH, Kon emuemoi 0azanayovl dicane OeliimOenzeH OKbIMY HCONOAPLIH KAMMUOwl. 3epmmey
INEKMPOHOBIK OKLIMYOd adanmuemi 20icmep MeH Kepi 6allauvic KYparioapblH RAuodlany OKY Hamuoiceaepi MeH
cmyoenmmepOir 6enceHOLi2iH aumapblKmatl JHcaKcapmamolHblH KOpPCemeoL.

Kinm ce3dep: aoanmuemi oxbimy, 371eKmpoHObI OKblMY, Kepi bauiauvic, Ken emuemoi bazanay, 6inim Oepyoi
JicexeneHoipy.

Annomayus

Cmambs  paccmampugaem npOEKMUposanue u pearu3ayuio adanmueHo20 MHO2OMEPHO20 BIeKMPOHHOO
obyuarowezo Gpelimeopra ¢ UChoIb308anuem obpamuoill ceszu. OpeiMeopk eKmiouaem adanmueHylo 00CMaeKy KOH-
MeHma, UHMELIeKMYaibHble MeXAHUMblL 0OPAMHOU C6513U, MHOZOMEPHYIO OYEHKY U a0anmueHbie 00pa308amenbvie
nymu. Hccredosanue demoncmpupyem, Ymo npumeHeHue a0anmuHblx Memooos u UHCMPYMEeHmMOos 00pAmHOLL Ce513U 6
INEKMPOHHOM 0OYUEHUU CYUeCMBEHHO Vyuuiaem pe3yibmamsl 00YUeHUsl U 8081Ie4EeHHOCTb CIYOEHIMO8.

Kniouegvie crosa: adanmushoe oOyuenue, dnekmponnoe 0OyueHue, 00pamuas C6s13b, MHO2OMEPHASL OYEHKA,
nepcoHanuzayus 06paz08aHusl.

Abstract

The article examines the design and implementation of an adaptive multidimensional e-learning framework
using feedback. The framework includes adaptive content delivery, intelligent feedback mechanisms, multi-dimensional
assessment and adaptive learning paths. The study demonstrates that the use of adaptive methods and feedback tools in
e-learning significantly improves learning outcomes and student engagement.

Keywords: adaptive learning, e-learning, feedback, multidimensional assessment, personalization of education.

In the contemporary landscape of education, the integration of technology has revolutionized
traditional learning methods. E-learning, in particular, has emerged as a pivotal platform for
delivering education across diverse domains. However, to ensure its efficacy, it is essential to
continually enhance and refine e-learning frameworks. This dissertation aims to explore the design
and implementation of an adaptive feedback-based multidimensional e-learning framework,
addressing the evolving needs of learners in today's dynamic educational environment.

Traditional e-learning systems often lack the flexibility to accommodate the individual
learning pace and preferences of diverse learners. This rigid structure may lead to disengagement
and reduced learning outcomes. An adaptive e-learning framework addresses this limitation by
customizing the learning experience based on the unique characteristics and performance of each
learner. By dynamically adjusting content, feedback, and instructional strategies, adaptivity fosters
personalized learning pathways, ultimately enhancing learner engagement and knowledge retention.
[1]

Key Components of the Framework:

Adaptive Content Delivery: The framework incorporates machine learning algorithms to
analyze learner interactions and performance data. Based on these insights, it dynamically adjusts
the presentation of content, ensuring relevance and optimal challenge levels. Adaptive content
delivery encompasses various modalities, including multimedia presentations, interactive
simulations, and gamified activities, catering to diverse learning styles and preferences.

Adaptive Content Delivery: The utilization of machine learning algorithms to analyze data on
students' behaviors and achievements enables the creation of personalized educational materials that
take into account their individual needs and level of preparedness.
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Intelligent Feedback Mechanisms: Automated assessment and feedback systems provide
students with continuous information on their progress and help identify areas of weakness, thereby
facilitating more effective self-improvement.

Multidimensional Assessment: In contrast to traditional assessment methods, multidimensional
assessment considers various aspects of students' achievements, including cognitive, affective, and
practical skills.

Adaptive Learning Pathways: The establishment of flexible educational routes allows students
to choose the most suitable paths for their learning, thereby promoting maximal mastery of the
material.

Successful implementation of a multidimensional e-learning course with adaptive feedback
requires collaboration among educators, instructional designers, and technologists. Through iterative
development and usability testing cycles, the course can be refined to align with pedagogical goals and
learners' needs. [2] Additionally, rigorous evaluation methodologies, including quantitative metrics and
qualitative feedback, are necessary to assess the effectiveness and impact of the course on learning
outcomes, engagement, and satisfaction.

In conclusion, the design of an adaptive feedback-based multidimensional e-learning
framework represents a significant advancement in educational technology, promising to transform
the way we deliver and experience learning. By harnessing the power of adaptivity, personalization,
and multidimensionality, the framework offers a holistic approach to e-learning that fosters learner
agency, engagement, and success. As we continue to navigate the complexities of education in the
digital age, the development and implementation of such innovative frameworks hold immense
potential to create inclusive, equitable, and impactful learning environments for all learners.
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SAFEGUARDING THE CLOUD: A COMPREHENSIVE APPROACH
TO CLOUD SECURITY

AHnoamna

Asgbimoazvl wabvbimmazvl canaibl KOpulazan yugpvlk atmakma Oyammapovly Kayincizoiei yulin 6apiavlkmol
OapblK, HCAKMblEYUlbl MEH NPOAKMUSMI KblzMem Kopcemy Kadcem. Byn maxana obraxmuix cepgucmepoi Kopaay,
KOHmelHepOiy Kayincizoiei meH cepsepiaepoiy Kayincizodiei 6oubinwa 6a2oapramansl backapy mypanvl macenenepoi
eckepin omvipadsl. Kemexwi mucanoap men 20e6u Makaiaiap apkwiivl 01 00IAKMbIK UHPPAKYPLLILIMObL KOP2AY HCIHE
nomeHyuanovl Kayinmepoi MymKiHOiciHeH ativipulnadvl. Byn obnaxkmeix scymvicmuly Kyui Ywin opeaHu3ayuaiaped
Kayincizoikke 0azblHOaUl JHCoHe CascammbuliblKKa HezizoeneeH YKcac Minoemminikmepoi 6epeodi. Kenmezenoet
Jrcazoatioa, a0ebu keneci ic-uapanap, 6a20apaamanblk OKULAIAPMEH AUHALICAObL, MAKAIA0d AUKbIHOAYIAHAODL.

Annomauus

B cospemennom bvicmpo mensrowemca yugposom nandwagme obrauHvle 8bIYUCTICHUS CHOAM HA Nepedosot
UHHOBaYUL, npediazas Ou3Hecy No 6cemy MUpy Henpes3oudeHHyr macuimaobupyemocmos u eubkocms. OOHaKo nepexoo
K obnaky ewizvleaem yeavlii pso npodiem Oe30nacHocmu, mpedys 8CeCmOpOHHe20 U NPOAKMUBHO20 N00X00a K
obnaunoll besonachocmu. B oannou cmamee paccmampusaromcs moHKocmu 001a4HOU 0e30nacHoCmu, cocpedoma-
YUBAsCh HA 3auume O0OIAUHLIX Cped, De30NACHOCMU KOHMEUHepos U Oe3onacHocmu cepsepos. Yepes Oemanvivie
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npumepvl U Npakmuyeckue uoeu OHA NPoaUBAem Ceem Ha nepedosvle NPaKmuKu no YKpenieHuro oOIauHol uH@pa-
CMPYKMYpPbL U CMASYEHUI0 NOMEHYUANbHBIX puckos. Om NOHUMAHUA MOHKOCmell Mooenell 0ONaUHbIX 8bIYUCTEHUL 00
6HEOPEHUsL HAOENHCHLIX Mep 0e30nacHOCmU, dMA CMambvs npedoCcmasisien O00PONCHYI0 Kapmy OJid Op2aHu3ayuti no
Hagueayuu 6 CLOMCHOCAX 00AAYHOU 6GE30NACHOCMU ¢ Y8EPeHHOCbIo U ycmouuusocmoio. llymem npunamus
207IUCMUYECKO20 NOOX00A, OCHOBAHHO20 HA HENPEPLIBHOM MOHUMOPUNEe, A8IMOoMamu3ayuy coonooenus mpebosanuil u
NPOAKMUBHOM Peacuposanuy Ha UHYUOEHMbl, DUHEC MOJCem UCNONb306amMb 6ce Npeumyuecmed oOnaKa, coXpaHss
3aUULYEHHOCTb O HOBLIX YEPO3.

Abstract

In today's rapidly evolving digital landscape, cloud computing stands as a cornerstone of innovation, offering
unprecedented scalability and agility to businesses worldwide. However, the transition to the cloud brings forth a host
of security challenges, necessitating a comprehensive and proactive approach to cloud security. This article delves into
the intricacies of cloud security, focusing on securing cloud environments, container security, and serverless security.
Through detailed examples and practical insights, it illuminates best practices for fortifying cloud infrastructures and
mitigating potential risks. From understanding the nuances of cloud computing models to implementing robust security
measures, this article provides a roadmap for organizations to navigate the complexities of cloud security with
confidence and resilience. By embracing a holistic approach grounded in continuous monitoring, compliance
automation, and proactive incident response, businesses can harness the full potential of the cloud while safeguarding
against emerging threats.

In today's digital era, organizations are increasingly adopting cloud computing to streamline
operations and enhance scalability. However, alongside these benefits come significant security
challenges. Securing cloud environments, containerized applications, and serverless architectures
requires a nuanced approach that addresses a multitude of threats and wvulnerabilities. This
comprehensive guide delves into the intricacies of cloud security, offering practical insights and
real-world examples to empower organizations in fortifying their cloud infrastructures.

Cloud computing encompasses a range of service models, including Infrastructure as a
Service (IaaS), Platform as a Service (PaaS), and Software as a Service (SaaS). Each model presents
distinct security considerations, from data protection and identity management to compliance and
incident response. For instance, while l[aaS providers manage the underlying infrastructure's
security, customers are responsible for securing their data and applications.

Real-world examples underscore the importance of robust cloud security measures. The
Capital One breach, for instance, exposed sensitive data due to misconfigured AWS security
settings. Implementing encryption, multi-factor authentication (MFA), and regular audits are crucial
steps in bolstering cloud security.

Major cloud providers offer a plethora of security features to safeguard their platforms. AWS,
Azure, and GCP provide tools such as AWS GuardDuty, Azure Security Center, and GCP Security
Command Center for centralized security management and compliance monitoring. Organizations
can leverage these tools to detect and respond to security threats effectively.

Data encryption plays a pivotal role in securing cloud environments. Employing encryption
protocols and robust key management practices ensures that data remains protected both at rest and
in transit. Additionally, organizations must implement stringent access controls and regularly
review their security configurations to mitigate potential risks.

A compelling case study highlights how a company improved its cloud security posture by
leveraging AWS Security Hub. By consolidating security alerts and automating compliance checks,
the organization enhanced its visibility into potential security threats and compliance violations.

Containerization offers numerous benefits, including portability and scalability, but introduces
unique security challenges. Vulnerabilities such as insecure configurations and container escape
attacks underscore the importance of implementing robust security measures. Image scanning tools,
runtime protection mechanisms, and secure orchestration practices are essential for securing
containerized applications.

Docker Content Trust (DCT) serves as a prime example of a security measure that ensures the
integrity and authenticity of container images. By digitally signing container images, organizations
can verify their authenticity and prevent tampering or unauthorized access.
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Serverless computing presents a paradigm shift in application development, eliminating the
need for infrastructure management. However, it introduces new security considerations, such as
function-level permissions and event source integrity. AWS Lambda, Azure Functions, and GCP
Cloud Functions offer built-in security features, including fine-grained access controls and
authentication mechanisms.

Real-world use cases illustrate how organizations leverage serverless security tools to protect
their applications effectively. By implementing granular access controls and monitoring function
invocations, businesses can mitigate security risks and ensure the integrity of serverless
architectures.

Continuous monitoring is paramount for identifying and responding to security threats in real-
time. Cloud-native monitoring tools such as CloudTrail, Azure Monitor, and GCP Cloud
Monitoring enable organizations to gain visibility into their cloud environments and detect
suspicious activities promptly.

Automating compliance checks and audits streamlines regulatory compliance efforts and
reduces the risk of human error. AWS Config, Azure Policy, and Google Cloud Security Command
Center automate compliance assessments, ensuring that organizations adhere to industry regulations
and standards.

Case studies highlight how organizations leverage these tools to achieve and maintain
regulatory compliance effectively. By automating compliance checks and implementing continuous
monitoring practices, businesses can enhance their security posture and mitigate compliance-related
risks.

Developing a comprehensive incident response plan is essential for effectively managing
security incidents in the cloud. Organizations must define clear roles and responsibilities, establish
communication protocols, and conduct regular incident response simulations to test the
effectiveness of their procedures.

Post-incident analysis plays a crucial role in identifying root causes and implementing
remediation measures. By conducting thorough investigations and implementing lessons learned
from past incidents, organizations can strengthen their security posture and mitigate future risks
effectively.

Securing cloud environments, containerized applications, and serverless architectures is a
multifaceted endeavor that requires a holistic approach. By understanding the unique security
challenges associated with each technology and implementing robust security measures,
organizations can mitigate risks and safeguard their digital assets effectively. Through continuous
monitoring, compliance automation, and incident response preparedness, businesses can navigate
the complexities of cloud security with confidence and resilience.
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AKHAPAT KAYIIICI3AII'H bY3YIIbIIAP/IbI EPTE AHBIKTAY YIIIH
JANHAMMUKAUJIBIK BAUEC XKEJIIJIEPIH KOJIJAHY

Anoamna.

Byn 3epmmey 6acvin kipyodi awvikmay oicyienepiniy MyMKIHOIZIH dcakcapmy Ywin Ounamuxanvlk baiiec
Jiceninepine Heziz0enceHn apPMypii bIKMUMALObIK MOOenboepli manoauovl. JKeniHiy bIKMUMAn eHyiH Kepcememin
anomanvbObl yacinepoi auvlKmayea 6acmel HA3Ap ayoapuliadvl. 3epmmey Jiceninik  uadyvlioapovly apmypii
CAHAMMApLIH AHLIKMAY KOHMeKCcminoe ounamuxanvlk Batiec oiceninepiniy apmypai munmepiniy oHiMOLII2IH Manoayosl
Kammuovl. AnviHean Hamudicenep diceiice eHyOi aHbIKMAY HCYUenepiniy ceHiMOLLIZIH apmmulpa Omulpuin, aAKNApammelx
Kayincizoixk canacvlHa anmapiavlkmai acep emyi MyMKiH.

Kinm ceso0ep: Batiec oscenici, Kubepkayincizoix, wadyvll, aHOMAIbObl Yaciiep, bIKMUMALObIK MOOenboey,
Kayinmi anvblkmay anzopummoepi.

AnHomayusn

B smom uccnedosanuu ananuzupyiomcest paziuuHvle 8eposimHoCHuble MOOENU, OCHOBANHbIE

HA OUHAMUYECKUX OaUecO8CKUX cemsiX, Oas VIYYUEHUs 603MOJCHOCMEN CUCMEM ODHAPYICEHUs BMOPICEHUL.
Ocnognoe  GHUMAHUE — VOETSeMCsl  BbIAGNIEHUIO  AHOMANbHBIX — 3AKOHOMEPHOCMEN,  KOMOopble YKA3bl6aAion  Hd
nomenyuaibHoe NpoHUKHOGeHue 6 cemv. Hccnedosanue npeononazaem aHAIu3 NPOU3BOOUMENLHOCU PA3IUYHBIX
MUNo8 OUHAMUYECKUX 0auleco8CKUX cemeli 6 KOHMEKCHe OOHAPYICEHUs PA3TUYHLIX KAMe2opull Cemesvlx amdx.
THonyuennvie pesyiomamvl MO2Ym CYWECMEEHHO NOBIUAMb HA Cpepy UHDOPMAYUOHHOU Oe30NACHOCMU, NOBbICUB
HAOEINCHOCMb CUCMEM OOHAPYICEHUSL CEMEBLIX BIMOPICEHUIL.

Kniouegvle cnoea: 6atiecosckasi cemv, Kubepbe30nACHOCMb, AMAKA, AHOMAIbHbIE 3AKOHOMEPHOCHU,
6EPOSMHOCIHOE MOOETUPOBAHUE, AICOPUMMbL OOHAPYICEHUSL YePO3.

Abstract

In this study, various probabilistic models based on dynamic Bayesian networks are analyzed to improve the
capabilities of intrusion detection systems. The main attention is paid to the identification of anomalous regularities
that indicate a potential penetration into the network. The research involves analyzing the performance of different
types of dynamic Bayesian networks in the context of detecting different categories of network names. The obtained
results can significantly affect the sphere of information security, increasing the reliability of network intrusion
detection systems.

Key words: Bayesian network, cyber security, attack, anomalous patterns, probabilistic modeling, threat
detection algorithm.

3amanayu mudpIbIK opTajga YUbIMAAPABIH, MEMJICKETTEPIIH KOHE TINTI KapamnalblM Maiina-
JaHyIIBUIAPJBIH aKIMapaTThIK KAyiNCi3AiriHe eneyni KaTep TOHMIPETIH OpTYypili KuOepKayinrep
namyaa. MyHngaik maOybuiiap KyImus JIEpeKTEepIiH aFblll KeTyiHe, JKyhenepnaiH Oy3bUTybIHa,
KApXKBUIBIK IIBIFBIHIAPFA KOHE TINTI YITTHIK Kayimnci3mikke Kayim TeHuaipyi MyMKiH[1]. Ocsr
KUBIHJIBIKTAPABbl €CKEepPEe OTBIPHITN, aKNapaTrThlK Kayirnci3aikTi Oy3ymbuIapibl epTe aHBIKTay
KYHeEJepiH a3ipIiey XKoHe KETIIAIPY MaHbI3Ibl MiHJET OOJIBIN TaObLIa IbI.

byn wmocenmeHi miemyAiH OHTAWIbl TOCUIAEpIHIH Oipi JUHAMUKAIBIK baifec xemiyiepin
naiganany Oonbim TaObumaapl. JuHamukanslk baiiec »xeminepi yakbIT OOWBIHINIA e3repicTepmi
€cernKe ajlyra jKoHe KaHa akKmaparka Oeiimzenyre KaOuIeTTi BIKTUMAJIBIK T'paUKaIbIK MOICIb
60ubIn TabbUTAzB! [2]. Byt Tocin eniik TpaduKTeri UHTPY3HUSHbI TUIMA1 aHBIKTAN anaabl, Oy OHBI
aKMapaTThIK KAYIMCI3IKTI Oy3yIIbIIapabl €pTe aHBIKTAY IbIH TaMallla KypajibliHa alHaIabIpas [3].

Byn 3eprreyaiH MakcaThl akmapaTThIK KayilCi3mikTi Oy3ylIbLIapAbsl €pTe aHBIKTay YIIiH
TuHAMUKaNBIK baiiec skeminepin maiganaHy MYMKIHIIKTEPIH 3epTTey OOJbIN TaObUIaabl. 3epTTey
KHOepKayinTepaiH SpTypl TYpJepiH aHBIKTay KOHTEKCTIH/AE SpTYpii AMHAMHUKAIBIK baiiec sxeminik
YATUIEPIHIH THIMAUTITIH Tanmaiabl [4]. ANbIHFaAaH HOTIDKENEP KAyINTepJi aHbIKTay MHpOlecTepiH
TYCIHYI JKaKcapThlll KaHa KOWMaWbl, COHBIMEH KaTap akKmapaTThl KOPFAyIbIH HEFYPJBIM THIMII
JKOHE CEHIM/II KYHEJepiH XKacanIbl.

’ an-®apabu ateiparel Kaz¥YV, AknmapaTThlK TexHOJOrHsUIap (akyiabTeTi, akmaparThlK kyienep kadeapacbHBIH 1- mi Kypc
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INTEGRATION OF NATURAL LANGUAGE PROCESSING METHODS INTO
INFORMATION SECURITY THREAT DETECTION SYSTEMS

Anoamna

Byn makanaoa mabusu mindi enoey (NLP) adicmepin axnapammulk Kayincizoik KamepiepiH aHbIKmay
Jrcytienepine  Oipikmipy Kapacmeipviiaosl. Kubepxayinmep Oamvin Kene d#camkamod, aHbIKMayovly O02CMypii
macindepin cakmay Kuvlhea coeadvl. NLP naiida Oonamein Kayinmepli aublKmay, Quuiunemi aublKmay iCoHe
NatioanaHyubiuely nNpoQuUILOIK peKemin aHblKmay Yulin apmypiai Ke30epoeH KYpblibIMOAIMA2aH MIMIiHOIK
Oepexmepoi manoday apkwiisl yaoe bepedi. KuviHovikmapea oepekmepoiy KYNUAIbLIbIZbI, ecenme)y WbleblHOApbl HCIHE
MOOenbOepOi Oambln Kele JHCAmKAH JUHSBUCIMUKANBLIK Yicinepee betiimoey Kipeoi. JKagoainwik 3epmmeyiep MeH O3blK,
maoicipubenep apkulivl OYI MaKanaoa Kayinmepoi aHblkmay MyMKinOikmepin apmmuolpy yuin NLP unmeepayuscoinvly
ApMuIKUBLILIKMAPLL MEH OUIAPbL KAPACMbIPLLIAObI.

Kinm ce3z0ep: Tabuszu Tinoi Onoey( NLP), Axnapammeix Kayincizoix, Kayinmepoi Anvikmay XKyiienepi,
Kubepxayinmep, Mominoix [epexmepoi Tanday, guuunemi Anvikmay, Anomanusuer Anvikmay, Mines-Kynvixmuol
Tanoay, [epexmepdiy Kynusnvlivlel

Annomayus

B smoii cmamve paccmampueaemcs unmeepayus memooos obpabomku ecmecmeenno2o szvika (NLP) ¢
cucmembl 06HapydIcenuss yepo3 ungopmayuonno bezonacnocmu. Ilo mepe pazeumus kubepyzpo3 mpaouyuoHHbie
nooxoovl K OOHapysceHuto ¢ mpyoom nocnegarom 3a Humu. NLP mnozoobewarowe pabomaem, aumaiusupys
HeCmpyKmypupoeanuvle MeKCmosble OAHHbIE U3 PA3IUYHLIX UCMOYHUKOE OISl BbIAGIEHU BOZHUKAIOWUX YepOo3,
O0OHapysicenus puwunea u nPoGuIUPoBanusi nogedeHust noivzosamenei. Ipobnemovl grOUaOmM KOHPUOSHYUATLHOCHTL
OaHHBIX, BLIYUCTUMENbHbIE 3aMPambl U A0ANMAayuio Mooeieti K MEHIOWUMCS TUH28UCMUYecKUM wabnonam. Ha ocnoge
MeMamuyeckux UCCie0o8anuil U nepedogoll NPAKMUKU 6 MO CMmamve PaccMampusaromcs npeuMmywecmsa u
coobpadicenuss unmezpayuu NLP 01 pacutupenus 803mMoucHOCmell 00Hapylcenus yepo3.

Kniouesvie cnosa: Obpabomxa ecmecmeennozo szvika (NLP), ungopmayuonnas 6Oezonacrocms, Cucmemvl
oOHapyoicenus yepos, Kubepyeposvl, AHaiu3 mekcmosvix OaHHbLX, 00Hapydcenue guuunea, OOHapys;ICceHue aHOMAanul,
Toseoenueckuii ananus, KonguoenyuaroHocms OanHbIx

Abstract

This article explores integrating natural language processing (NLP) methods into information security threat
detection systems. As cyber threats evolve, traditional detection approaches struggle to keep up. NLP offers promise by
analyzing unstructured text data from various sources to identify emerging threats, detect phishing, and profile user
behavior. Challenges include data privacy, computational overhead, and adapting models to evolving linguistic
patterns. Through case studies and best practices, this article examines the benefits and considerations of NLP
integration for enhancing threat detection capabilities.

Key words: Natural Language Processing (NLP), Information Security, Threat Detection Systems, Cyber
Threats, Text Data Analysi,s Phishing Detection, Anomaly Detection, Behavioral Analysis, Data Privacy

In today’s interconnected digital landscape, safeguarding sensitive information and detecting
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security threats are paramount. Natural Language Processing (NLP), a subfield of artificial
intelligence, plays a crucial role in enhancing information security. By analyzing and understanding
human language, NLP methods empower threat detection systems to identify anomalies, extract
relevant intelligence, and automate incident response. In this article, we explore how NLP
techniques are revolutionizing the field of cybersecurity, addressing challenges, and providing
practical solutions for safeguarding data and networks. Let’s delve into the intersection of language
and security, where algorithms decipher hidden patterns and protect against evolving threats.

1. Contextual Understanding of Threats. NLP techniques empower security systems to delve
into textual data, including security logs, incident reports, and user communications. By
understanding context, these systems can identify suspicious patterns, malicious intent, and
potential threats more accurately. Whether it’s analyzing phishing emails, chat logs, or social media
posts, NLP provides a deeper understanding of the language used.

2. Anomaly Detection in Text Data. NLP models excel at detecting anomalies in textual
content. These anomalies may include unexpected phrases, grammatical errors, or unusual language
patterns. For instance, identifying a phishing email based on linguistic cues or recognizing
disguised attacks in seemingly innocuous messages. By flagging such anomalies, security systems
can take proactive measures.

3. Behavioral Profiling and User Authentication. Behavioral profiling is crucial for identifying
deviations from normal behavior. NLP-based models create behavioral profiles for users,
applications, or devices. By analyzing communication patterns, writing style, and linguistic
features, systems can detect anomalies. For example, sudden changes in an employee’s email tone
or writing style may indicate insider threats or compromised accounts.

4. Sentiment Analysis for Insider Threats. Sentiment analysis helps uncover emotional cues in
text. An employee expressing frustration, negativity, or unusual sentiments in emails or chat logs
could be a red flag. NLP models can analyze sentiment shifts and alert security teams to potential
insider threats.

5. Threat Intelligence Extraction from Text Sources. NLP methods extract relevant
information from unstructured text sources such as news articles, blogs, forums, and social media.
By analyzing these sources, security systems stay updated on emerging threats, vulnerabilities, and
attack techniques. This real-time intelligence enhances threat detection and response.

6. Automated Incident Response and Triage. NLP-powered chatbots or virtual assistants
handle security incidents, answer queries, and guide users through security protocols. These
automated systems improve response time, reduce the workload on human analysts, and provide
consistent support. Whether it’s resetting passwords, verifying user identities, or providing security
guidelines, NLP-driven automation streamlines incident management.

7. Multilingual Threat Detection. NLP models process text in multiple languages, making
them essential for global organizations dealing with diverse linguistic contexts. Threat detection
should not be limited by language barriers. Whether it’s monitoring international communications
or analyzing multilingual logs, NLP ensures comprehensive coverage.

8. Privacy-Preserving Threat Detection. NLP techniques can identify sensitive information
(e.g., credit card numbers, passwords) without directly exposing it. Privacy-preserving NLP ensures
that threat detection doesn’t compromise user privacy. By redacting or anonymizing sensitive data,
security systems strike a balance between protection and privacy.

Security vulnerabilities can typically be detected through two main traditional approaches.
The first method, Static Code Analysis, involves examining the source code of a program to
identify instances where it violates predefined rules. [1], [4] For example, it searches for unused or
duplicated code that requires correction. However, these tools are prone to errors, often generating
more false positives than true ones, leading developers to pursue incorrect leads or abandon the
search for genuine vulnerabilities. The second technique, Dynamic Code Analysis, aims to discover
code issues by executing it on the processor with various extreme input values and then identifying
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inconsistencies or errors in the outputs. Nevertheless, these tests usually need to be created by the
programmer as unit and integration tests, making dynamic code analysis less susceptible to false
positives compared to static analysis. However, it is cumbersome to use, tests inputs beyond
reasonable expectations, and can only address issues anticipated by the programmer, often falling
short in identifying unforeseen security vulnerabilities. Although modern programming languages
can promptly identify syntax and runtime errors in real-time development environments, detecting
security errors poses a significant challenge during software development. This difficulty arises
primarily due to the myriad of distinct security vulnerabilities and the intricate conditions that each
must meet to be deemed vulnerable. In the worst-case scenario, security vulnerabilities are only
identified after they have been maliciously exploited, often months or even years following the
initial code development. However, it's worth noting that common security vulnerabilities often
exhibit specific structures and patterns. This observation implies that employing Natural Language
Processing (NLP) could facilitate real-time detection of these vulnerabilities as they are being
developed, rather than discovering them later, after they have been exploited by malicious actors.
Recent advancements known as transformers [1] in the field of Natural Language Processing (NLP)
exhibit significant potential for extracting contextual meaning from structured text. These
transformers utilize a sequence-to-sequence architecture where each layer produces a
transformation of the given sequence. In contrast to traditional models relying on shallow
memorization mechanisms, which are susceptible to forgetting crucial information, transformers
perform a sequence-to-sequence transformation at each layer, allowing for a greater number of
layers than previous state-of-the-art sequence models. This deep-stacked transformation architecture
enables transformers to surpass traditional models across a diverse range of tasks, from text
classification to question answering. In the domain of Security Vulnerability Detection, the
incorporation of Deep Learning Natural Language Processing (NLP) further elevates the
capabilities for advanced threat identification. Integrating transformers into security systems
enhances the analysis and comprehension of security-related texts, thereby increasing the precision
and efficacy of vulnerability detection. This innovative approach in Security Vulnerability
Detection aligns with the transformative potential of deep learning in NLP, presenting a robust
solution to address the ever-changing and dynamic landscape of cybersecurity challenges.

In the landscape of Natural Language Processing (NLP), data preprocessing is of paramount
importance, shaping the foundation for computational analysis. [7] This process, crucial for optimal
model performance, involves meticulous steps to clean, standardize, and prepare raw text data. The
initial phase, data cleaning, ensures the removal of extraneous or distracting elements like special
characters, punctuation, and HTML tags. This meticulous approach guarantees the purity of the
data, safeguarding against potential noise that could impact the precision of NLP models.
Subsequently, tokenization comes into play, breaking down the text into individual words, phrases,
or sentences. This not only standardizes text representation but also facilitates subsequent processes
such as stemming or lemmatization. Stemming and lemmatization play pivotal roles in reducing
words to their root forms, with stemming removing prefixes or suffixes and lemmatization mapping
words to their dictionary forms based on part of speech. Beyond tokenization and normalization,
further preprocessing may involve the removal of stop words—common words with minimal
meaning in analysis, such as "the" or "and." Feature engineering techniques, including vectorization
or word embedding, enhance the data. Vectorization represents text numerically, while word
embedding captures intricate semantic relationships between words. In the context of NLP,
sentiment analysis is a noteworthy application. This involves the use of computational methods to
determine and extract sentiments, emotions, or opinions expressed in text data. Sentiment analysis
relies on preprocessed data to accurately discern the emotional tone, polarity, or subjective nature of
the text, making it a valuable tool in applications such as customer feedback analysis, social media
monitoring, and market research. Deep learning software vulnerability models receive inputs in the
form of an extended character string that encompasses an entire code file. This string is
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subsequently segmented into words and sub-words using a tokenizer. It's important to highlight that
syntax characters, such as parentheses, brackets, periods, and semicolons, are treated as distinct
words in this process. The next step involves encoding these words into representation vectors
through the encoder. Depending on the specific model in use, these representations in vector form
are then sequentially inputted into the model, either token by token or in substantial token chunks.
[7]

In the integration of natural language processing (NLP) methods into information security
threat detection systems, Recurrent Neural Networks (RNNs), as LSTM model, play a pivotal role.
Long Short-Term Memory (LSTM) models, as detailed in [4], leverage a distinctive recurrence
formula that sets them apart from conventional Recurrent Neural Networks (RNNs), providing a
multitude of benefits. Significantly, LSTMs exercise meticulous control over information
transmission at each timestep, effectively addressing challenges like vanishing or exploding
gradients often associated with vanilla RNNs. This heightened control enhances the efficiency of
training through the backpropagation of extended sequences. Previous studies have underscored the
prowess of LSTMs in grasping the inherent representation, especially when trained on organized
code [5]. Furthermore, LSTMs have demonstrated impressive effectiveness in identifying structural
patterns within both natural language and unprocessed code. In a research endeavor led by Karpathy
et al., an LSTM underwent training to predict the subsequent character in a sequence extracted from
Linux source code. The findings unveiled interpretable activations within the LSTM, showcasing its
capacity to comprehend the fundamental structure of elements such as if statements, for loops,
while loops, functions, and nesting, among other intricate features. This underscores the versatility
and applicability of LSTMs in capturing nuanced patterns within diverse domains of code and
language structures. Once trained, the model can then analyze new textual inputs, such as source
code or security-related documents, to identify and flag potential vulnerabilities. The strengths of
deep learning, particularly in capturing complex relationships and patterns within language,
contribute to the system's ability to recognize subtle indicators of security threats. [6]

This capability enables organizations to proactively identify and address security vulnerabilities
before they are exploited by malicious actors, thereby bolstering their overall cybersecurity posture.
Additionally, the adaptability and scalability of deep learning models facilitate continuous learning and
improvement over time, ensuring that the threat detection system remains effective against evolving
threats. By harnessing the power of deep learning in natural language processing, organizations can stay
ahead of emerging security challenges and mitigate risks more effectively, ultimately safeguarding their
assets and data in an increasingly interconnected digital environment.
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HCTOPUSI PSITOB Y TIOCJIEJJOBATEJIBHOCTEN B MATEMATHKE

Anoamna

Kaoimei memnexemmen xaszipei scemicmikmepee OetiiH, Kamapaap MeH Hconoapobi 3epmmey MamemMamuKaibly
sepmmeyOiy 6oaimi 6oavin madwvLiadvl. Onapea OAUIAHBICIMbL MAMEMAMUKAILIK KYPbLILIMOAD, NAmMmepHoep MeH
mapminmiy CYHKbICHIHOA HCAUNAHRAH, JHCbLIOap 6olbl Mamemamuxkmepoi o3iHe Makyioavl, mabuzam JicoHe KeHec
KYHOBLIbIKMapowl auty. Byn maxana mapuxu casxamxa uibizaobl, 01apobly Oacmanksl bdacmamaiapvliian bacman,
0n1apOblY COHRbI KONOAMBLIYbIH Wiemenoe MamemMamurka MeH OHblY wemmepinoe sepmmey.

Kinm cesoep: Can mizbexmepi, sicubii, Kamap, Mamemamuxd

Annomayus

Om Opesrux yusuruzayuil 00 COBPEMEHHbIX OOCMUNCEHUL, UCCAe008aHUe PAO08 U NOCAe008ameNbHOCHell DbLIO
HeOMbeMAEMOU YACMbIO MAMEMAMULECKUX UCCIe008AHUL. Dmu MamemMamuyeckue KOHCMPYKYUU, YKOPEHEHHble 6
CYWHOCMU 3aKOHOMEPHOCHEl U NOPSOKA, YEIEeKANU MAMEMAMUKO8 8eKAMU, PACKPbISAst MAllHbl RPUPOObL U GCELeHHOU.
Dmom 3cce HayuHaem ucmopudecKoe nymeuiecmsue, POCIENCUBAs I80NIOYUIO P00 U NOCIe008AMENbHOCHEN OM UX
PAHHUX HAYAL 00 UX COBPEMEHHBIX NPUMEHEHUL 8 PA3TUYHBIX 0OIACMAX MAMEMAMUKY U 3a €€ npedeamu.

Kniouegvie cnosa: Hccnedosanue, psiovl, nociedo8amenbHOCMu, MamemMamuxa

Abstract

From ancient civilizations to modern-day advancements, the exploration of series and sequences has been an
integral part of mathematical inquiry. These mathematical constructs, rooted in the essence of patterns and order, have
fascinated mathematicians for centuries, unraveling the mysteries of nature and the universe. This essay embarks on a
historical journey, tracing the evolution of series and sequences from their early beginnings to their contemporary
applications in various fields of mathematics and beyond.

Key words: Research, series, sequences, mathematics

Ancient Foundations: The origins of series and sequences can be traced back to ancient
civilizations such as Babylonian, Egyptian, and Indian cultures. Ancient mathematicians explored
numerical patterns and relationships, laying the groundwork for the formalization of mathematical
concepts. The Babylonians, for instance, developed methods for approximating square roots and
calculating areas using iterative procedures resembling modern series expansions. Similarly, Indian
mathematicians made significant contributions to the study of sequences, notably with the discovery
of the Fibonacci sequence, which arose in the context of Sanskrit prosody.

Classical Antiquity: The classical era witnessed further advancements in the understanding of
series and sequences, particularly in the works of Greek mathematicians like Euclid, Archimedes,
and Pythagoras. Euclid's "Elements" laid down fundamental principles of geometry, including the
notion of geometric progression—a type of sequence where each term is obtained by multiplying
the previous term by a constant ratio. Archimedes, renowned for his contributions to calculus,
employed the method of exhaustion to approximate the value of m, foreshadowing the convergence
properties of infinite series.

Medieval and Renaissance Europe: During the Middle Ages and the Renaissance,
mathematical inquiry experienced a revival in Europe, fueled by the translation and dissemination
of ancient texts. Mathematicians like Leonardo of Pisa, also known as Fibonacci, reintroduced
Indian arithmetic and algebraic techniques to Europe, popularizing the Fibonacci sequence and its
applications in various domains, from biology to financial markets. The Renaissance period
witnessed the emergence of symbolic algebra and the formalization of mathematical notation,
paving the way for rigorous treatments of series and sequences.

18th and 19th Centuries: The 18th and 19th centuries marked a golden age of mathematical
analysis, with luminaries such as Euler, Gauss, and Cauchy making groundbreaking contributions to
the theory of series and sequences. Euler, in particular, made profound discoveries in the
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convergence of infinite series, introducing the notion of Eulerian summation and the famous Euler-
Maclaurin formula. Gauss's work on arithmetic progressions and quadratic residues laid the
foundation for modern number theory, while Cauchy rigorously defined limits and continuity,
essential concepts for the study of sequences and series.

20th Century and Beyond: The 20th century witnessed unprecedented advancements in
mathematics, propelled by the advent of computers and new branches of analysis. The development
of set theory and mathematical logic by Cantor, Godel, and others provided a rigorous framework
for understanding infinite structures, including series and sequences. Moreover, the proliferation of
computational techniques enabled mathematicians to explore complex dynamical systems, fractals,
and chaos theory, uncovering intricate patterns and behaviors in nonlinear sequences.

Contemporary Applications: Today, series and sequences find diverse applications across
various fields, from physics and engineering to computer science and finance. In physics, Fourier
series revolutionized the study of wave phenomena and signal processing, while in finance,
stochastic processes model the randomness of financial markets. In computer science, algorithms
for numerical analysis and optimization rely heavily on the manipulation of series and sequences,
driving innovations in artificial intelligence and machine learning.

Conclusion: The history of series and sequences reflects humanity's enduring quest to
understand the underlying order and structure of the universe. From ancient civilizations to modern-
day explorations, mathematicians have unraveled the mysteries of patterns and relationships,
shaping the course of mathematical inquiry and its applications. As we continue to push the
boundaries of mathematical knowledge, series and sequences remain essential tools for deciphering
the complexities of the world around us.

CHHCOK MCT0JIb30BAHHOM JINTEPATYPHI
1. https://en.wikipedia.org/wiki/Sequence

00X 517.977.1
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TUHAMUKAJBIK )KYWEJEPITH TUIMII BACKAPBIMIBLIBIFBI

Anoamna: Foliblmu mMaxana OUHAMUKATBIK Jicylenepoesi MameMamuKkaniulk 6ackapy adicmepin 3epmmeyze
apHanzan. Huoicenepix, sKoOHOMUKA, OUOL02USL JHCIHe M.O. CUSKMbL PMYPIL Cananapoazbl OUHAMUKALLIK npoyecmepoi
manoay JHcane OHMAUIAHObIPY VUi KOLTOAHBLIAMbIH dPMYPAi maciioep Kapacmulpwvliadvl. Makaiada coHbiMen Kamap
backapyoaevl Kazipei meHOeHYUsIap, COHbIY [UIHOe MAUUHATBIK OKbIMY 20IiCMePiH RAUOANaHy MAaKbLIAHAObL.

Kinm ce3oep: [Junamukanvix dcytienep, dackapy, muimoiney, Coi3blKmulk 6a20apiamanay,oackapy meopuscul,
oughgpepenyuanovik meyoey.

Annomayua: Hayunas cmamos nocesuena u3y4eHuio Mamemamuieckux Memooos ynpasieHus 6 OUHAMUYeCKux
cucmemax. Paccmampusaromes  pasnuumnvie no0xoobl, ucnonvzyemvle O AHATU3A U  ONMUMUBAYUU  OUHAMUYECKUX
npoyeccos 8 pazIUtHbIX 0OIACMAX, MAKUX KAK UHHCEHEPUs, IKOHOMUKA, buonozus u opyeue. Cmamos makdice o0cyscoaem
aKmyaibHble MeHOeHYUU 8 0ONACMU KOHMPOJISL U YNPAGILEeHUs], GKIIOYAsL NPUMEHEHUE Mem0008 MAUUHHOZ0 OOYYEeHUs.

Knrwueesvle cnosa: [lunamuueckue cucmemvl, Ynpaeienue, ONMUMUAYUS, JUHEUHOE NPOSPAMMUPOSAHUE,
meopust ynpasnenust, OughepenyuanbHoe ypagHenue.

Abstract: The scientific article is devoted to the study of mathematical control methods in dynamic systems.
Various approaches used to analyze and optimize dynamic processes in various fields, such as engineering, economics,
biology and others, are considered. The article also discusses current trends in management, including the use of
machine learning methods.

Keywords: Dynamic systems, control, optimization, linear programming, control theory, differential equation.
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«TYPAKTBI JIAMY MYJUIECI YIITH KASAKCTAH/IBIK BUIIM BEPY JXYHECIHJIEIT Y3/IKCI3 JIAMY TTAPAJIUTMACHI:
TOXIPUBE MEH IIEPCIIEKTUBAJIAP» ATTbBI V XAJIBIKAPAJIBIK FbIJIBIMU J)KOHE OKY-9IICTEMEJIIK KOHOEPEHLIMA

Texnonorusiia 60BN KaTKaH (PU3UKAJIBIK MpOIecTep 9/1eTTe OacKapblUIabl, IFHU aJaMHbBIH
epKiHe OalIaHBICTBI APTYPJIl TOCUIAEPMEH KYy3ere achpblTybl MyMKiH. OcbIFaH OalIaHbICTBI, COJI
HeMece Oacka MarblHala €H JKaKChIHbI Taby HeMece onap alTKaHAai, MpoIecTi THUIMII Oackapy
Moceneci TyBIHIAiAbl. OHriMe, MBICAJIBI, )KbUIIAM OPEKET €Ty MaFbIHACBIHIAFBI THIMAUIIK TypPallbl
00JTyBI MYMKIH, OJ1 KbICKA YaKBIT 1ITT1H/IE TTPOILIECTIH MaKcaThIHA KOJ JKETKI3y Typalibl, OChl MaKcaTKa
SHEPTUSHBIH €H a3 MIBIFBIHBIMEH KOJI KETKI3Y KOHE Tarbl Ja OacKaiapbl Typaibl.

OMip/iH opTYpJIi cananapbiHia Oap TMHAMUKAIBIK KYHEIep TYPaKThUIBIKTHI KAMTAaMacChI3 €Ty
KOHE KaXKETTI HOTHXKeJepre KOJI JKeTKI3y YIIIH HaKThl Oakbliay MEH Oackapy.bl KaxeT eteni. by
Makajaaa HeTi3rl TEOPUsUIBIK TYXKbIphIMIaManaap MEH OHTAMIaHABIPY OMICTEpPIH Koca asFaH[a,
OUHAMHKANBIK ~ Kydenepieri  Oakpuiay MeH — OacKapyIblH  MaTeMAaTHKAIBIK  TOCUIAepi
KapacteippiiaApl[1]  JIunamMukanelk — okydenepai  Moaenbaey. JMHaAMUKANbIK — KyHenepi
MaTeMaTHKAIBIK MOJIEIbACY OacKapyaarbl OacTamkel Ke3eH 0ombin Tadsuiannl. JuddepeHnmanapik
TEHJIEYJIEPIl KOJIJaHA OTBIPHIT, JKYHENep/ Il oJapablH YaKbIT OOWBIHIIA MIHE3-KYJIKBI TYPFBICHIHAH
KOpPCETYTe KoHe TayljayFa 00Ia bl

backapy teopwmscel. backapy TeopusiChl CHIPTKBI dCEpiep/iH KOMETIMEH XYWEHIH KYHiH
©3repTy MYMKIHJITIH aHbIKTaiabl. byn TyxbIppiMaama THiMIi Oackapy cCTpaTerusyIapbiH d3ipiey
YIriH eTe MaHb3Ael. Tuimai Oackapy. Tuimai Oackapy amaplH ajla aHBIKTAJIFAH OHIMIUTIK
KpUTEpUIiiH a3aiiTaTblH Hemece OaphlHIA apTTHIPAThIH THUIMII Oackapy CTpaTerusuiapblH TaOyFa
OarpITTanFad. [IOHTPATHHHIH MaKCUMaJIIbl TIPUHIIAITL MEH TWHAMHKAIIBIK Oarmapiamanay dfici ochl
cayajarbl HEeT13r1 Kypanaap 00ibin Tabbutaas.|1]

CoIBBIKTBHIK Oarmapiamaniay xoHe TuiMiey. ChI3bIKTHIK Oarmapiamarnay Oackapy »KoHe
TUIMJIJIEY €CeNTepiH IIbIFapy/la KEeHIHeH KOJAaHbulafnel. byn onic muHaAMUKaIBIK >Kyienepmai
OacKapyAblH TMPAKTUKAIBIK CICHAPUHICPIHAC KU1 KE3IECeTiH IMIEKTEITeH Mocelelepi THiMIi
memre anansl.[2] JuHaMukanslk KyieHiH Oackapbuiybl (controllability) xyiiere onbl Oip KyiaeH
eKIHIIICIHE  ayBICTBIPY MYMKIHAITIH  Ounmipemi. duddepeHnmanaplk TeHACY TYpIHACTI
MaTeMaTHKaJIbIK CUIIATTaMachl 0ap Kyle YIIiH 0acKapyUIbUIbIK KYHEHIH jKal-KyHiH e3repTy YIIiH
0acKapyIIBUTBIK dcepliep/i KaHIIAIBIKTBI THIMII KOJJAaHyFa OOJIATBIHIBIFRIMEH OAMIaHBICTBI. Op
TYpAi cananapaa 6ackapyasiH OipHeme mbicanaap [3]:

1. MexaHuKAaJBIK :Kyiie: 46momoouns: ABTOMOOWIBIIH KO3FAIBICHI MEH OacKapybIH Koca
aNFaH/a, OHbIH JMHAMUKAIBIK MOJIETIH KapacThIpailblk. ABTOMOOWIIb KYHeCiHIH 0aCKapbLIybl PyJib,
ra3 JKOHE TEXKETIII KOMETIMEH OHBIH JKarJailbl MEH KbUIIAMIBIFBIH ©3TepTy MYMKIHIITIMCH
0aiiIaHBICTHI.

2. DaekTp :Kkyieci: RC-mizoezi: KonpeHcatopsl xoHe pe3ncTopbl 6ap 3mektp RC-ti3derin
KapacTbIpailblK.Ochl KyHeHIH OacKapbUIyblHa CBHIPTKBI KEpPHEY Ko31 apKbLIbl KOHIEHCATOPAAFBI
3apSAATHIH ©3TePYIMEH KOJ KETKI31UTyl MYMKiH.

3. buogorusuibik :kyile: Ionynayuanwel 6ackapy: KeIpTKbIII-XKo0ipICHYIIIHIH ©3apa
opeKeTTeCcyiMeH €Ki TYp MOMyJSIIUACHIHBIH MOJICTIH Kapaibik. backapyFa, MbIcasbl, TAMaKTaHYIbIH
KOJDKETIMIUTITT CHUSKTBI OPTaHBIH TaOWFU TMapaMeTpiiepiHe ocep €Ty JKOJIBIMEH KON KETKi3lTyi
MYMKIH.

4. Asporappimn kyieci: Fapouu annapamei: OpOuTajgarbl Fapblll  annapaTblHbIH
JTMHAMUKAJIBIK MOJICNIH KapacThIpailblK. bacKapbulysl peakTHBTI KO3FAJITKBIIITApABI TainanaHy
apKBLIbI TPACKTOPHUSHBI ©3T€PTYMEH KOJ JKETKI31Iyl MYMKiH.

5. DxoHoMuKaabIK Kyie: Kacinopeinov 6ackapy: KapXbUIbIK aFbIHAApIbI *KoHE OacKapy
CUNATBHIHAAFBl IIECNIMACPAl KOoca alFaHia, SKOHOMHKAJIBIK >KYHEHIH MOJETIH KapacThIpambl3.
Backapyra OwW3HEC-CTpaTeTHsSHBI TY3€Ty, Kap)KBUIBIK JKOCIapiiay JKoHe Oackapy NIemIiMIepiH
KaObLIay apKbUIbI KO JKETKI31Tyl MYMKIiH.

6.Po6oT Texuukacol: Podom manunynamopel: bipHenie epKiHIIK Topexkeci 6ap poOOTTHIK
MaHUMYIATOPABl KapacThlpaiiblk. MyHaa OacKapbpUlybl MaHUMYJISTOPABIH KaFJailblH  KOHE
OarmapbIH 191 0acKapy MYMKIHIITIMEH OailIaHbICTHI.
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backapy MyMKiHZITI *KYyieH] Oackapy MeH OacKapybIlH HETi3ri acreKTiCi OOJIbIN TaObLIaIbl.
On KaxeTTi MakcaTTapra >KeTy VIIIH JUHAMUKAIBIK JKyHeHI TuiMAl Oackapy MYMKIHIITiH
KamMTamacsI3 eremi [3].

IajinananbLIFan aneduerTep Tidimi
1. Tloutpsirun, JI. C., bontsauckuii, B. T'., lamkpenmunze, P. B., & Mumenko, E. ®@. (1961). "Matemarnueckas
TEOpHsI ONTUMANBHBIX mporieccoB.” Hayka
2. Kypxanckmii, A. b., & I'y6epman, M. . (2001). "Teopus ympaBieHus HABWKCHHEM: BBenenne B
MaTeMaTHYECKYI0 TEOPHIO JIMHEHHBIX M HETMHEHHBIX CUCTEM ¢ 00paTHOM cBs3blo." du3mMatiur.
3. Anexkcanipos, A. H. (2009). "OcHoBbl Teopuu ynpasienus u Teopun cucteM." BXB-IlerepOypr.

OOXK 517.926
Ceiicexynosa C.E.

KEJTIPIM/II CBI3BIKTBI JU®®EPEHIUAJIBIK TEHAEVJIEP )KYHECTHIH
OPHBIKTBLIBIFBI TYPAJIBI

Anoamna

Byn oicymvicma kenmipimoi colzeixmol ougepenyuanovis menoeyep JHCYUeciniy OpHbIKMbLIbIEb MYypaibl
aumolnaovl. JJudpgepenyuanoviy meyoeyiep MeH QYHKYUALAD MeoOPUACHIHbIY d0icmep KOJIOAHBLIAObL.

Kinm ce30ep: ougpgepenyuandvix menoeynep, OpHbIKMbLILIK, KeAMIpIMOL Jicytie, meyoeyiep HCyuect.

Annomayus

DOmo paboma nocesawjeHa 60npocam YCHMOUYUBOCHU CUCHEMbl NPUBCOCHHBIX JTUHEUHbIX OUu@depeHyuanbHbix
ypasHeruil. Hcnoav3yromces memoosl OugghepenyuanbHbix YypagHeHutl u meopuu (GyHKYui.

Kniouegvie cnosa: oOugpgpepenyuanvivie ypaeHenus, YCMOUMUBOCHIb, NPUBOOUMbBIE CUCHIEMbL, CUCHEMA
ypasHeHu.

Abstract

This work is devoted to the stability of a system of reduced linear differential equations. The methods of
differential equations and function theory are used.

Keywords: differential equations, stability, driven systems, system of equations.

Bipinmri perTi ch3BIKTH AU PepeHInanIbK TeHISYyIep KyHenepiHiy iiHae eH KapanaibiM
JKOHE €H KON 3epTTeNreHl TYpakThl KOd(PGUIMEHTTI Kyienep Oomnbim TaObuiazsl. COHIBIKTAH
JIsmyHOB TYpJCHIIPYiIHIH KOMETIMEH TYPaKThl KO3(DPHUIMEHTTI XKyienepre KenTipyre OolaThiH
KYHenep KbI3bIFYIIBUIBIK Ty AbIpanbl. A.M.JIAmyHOB MyHal KyHenep/ai KenTipiM/Ii 1emn atapl.

Kentipimai xyiie 6epincin

ax Ax
dt
X =L(t)Y
Copan keifiH keioip JIAmyHOBTHIH ©3repyi OHBI )KYiere alHaabIpaabl
dYy
— =AY
dt

MyHJaFbel A - TypakTbl MaTpuua. COHABIKTaH KYHEHIH *kKeke Hienimi 0ap KoHe MblHa TYpAE
Ka3bLIa bl
X = L(t)e".
L(t) — JIamynoB MaTpunacel,an A — TYpakThl MaTpuila OOJNaThIH TYPIiH JKeKe mIemrimi 6ap ke3-
KeNreH JKYWeHIH OepileTiHiH »oHE COHbIMEH Oipre on JISImyHOBTBIH TYpJieHyi apKbUIBI
ecKepiieTiHiH kepy oHaii[1].

* . .
an-®apabu atbiHaarsl Kaz¥V, MexaHuko-MareMaTuka (GpakysbTeTi, MaTeMaTHK Kad)eIpachlHbIH 1- [l KypC MarucTpaHTsl, AJIMaThI
K., Kazakcran, email: sabina.sejsekulova@mail.ru
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Kanmer mudpepeHnmanapiK TeHACYIep UHXEHEPIIIK KOHE OMip Typaibl FEUIBIMIAPAAFbl €H
KU1 KOJAAHBUIATHIH MaTEeMaTHKAJIBIK MOJIENb/ICY KYpalaapbIHbIH Oipi Ooubin Tabbutansl. Kenreren
SBOJIONMSUIBIK TIPOLIECTEP SBOJIONMACH KE3iHJE CBHIPTKBI KelIepriiepAeH TyBIHAAFaH KbICKa
Mep3iMIi Oy3blTyIapFa YIIbIPaiIbL.

Enpi meiaa Typae 6epinrexn

y™(x) + P, (x)y™ D (x) + -+ B,(x)y(x) =0 (x = 0,n = 2,3...)

middepeHmanIplK TEHIEYiH KapacThipaMbI3 xoHe Py (x) KodpduiueHTTepinmeri KeTKITiKTI
a3 e3repicTep Ke3iHAe MICHIIMACP MEH OJapJblH TYBIHIBLIAPHI HICKTEITECH OOJBIN KaJaThIHBIH
monenzgeimis. Py, (x) xone Qy (x) apachIHAarsl BApHAIlUMSAHbI Ak JaIaHbIIl €CENTEHIK

X

aam=f 1Pe(x) — Q0 ldx
0

JleBuncoH Q,(x) OoyraHaa SFHU N= 2 YKaFIalbIH KApaCTBIPHII, KEJIeCi TEOPEMaHbI IIbIFAP IbI:
Erep x(t) nmuddepeHnmanapik TeHACY/II KaHaFaTTaHIbIpCca
x"(t) + p(t)x(t) =0

KOHC

t
Mﬂ=f I6(0) — aldt
0

myHaa a # 0,
1 -1
x(t) =0 <ei“ 2““)).

Aram aiiTkanza, erep a(t) mekrenred 6osca, onna x(t) mekrenren. On OyJ1 «MyMKiH O0JIaThIH
€H YKaKChD» HOTIIKE EKEHIH MBICAJIMEH KopceTTi[2].

MMaiinananran oneduerTep Tizimi
1. The stability of solutions of linear differential equations - December 1943 Richard Bellman
2. Teopus marpur - @.P.'antmaxep Mocka: @u3marnur, 2010.
3. AagponoB A.M., Burt A .A., Xaiikua C.O. Teopus xonebanwmii. - M.: ®usmarrus, 1959. - 915 c.

YJIK 004(063)
Cepnanst A.K.

KEJIT'E PYKCATCBI3 EHY/I AHBIKTAYFA APHAJITAH MAIIUHAJIBIK
OKBITY )KOHE TEPEH OKbITY 9JAICTEPI: LIOJY, TAJIJIAY

Anoamna

Kasipei anemoe axnapammulx mexnonocusnapovly O0amybiMeH KUbepKayincizoik candaceloagvl 3epmmeynep
yaken pen amkapaosi. Kubepkayincizoixmeei manvi30bl dcyienepdiy ipi-oicenice pyKcamcol3 enyoi aHblKmay Jicyiieci
(azvinut. Intrusion Detection Systems - IDS). IDS oicenide ocymvic icmetimin 0a20apiamanbl Jcacakmama MeH
annapammvlK, KYpanowvly KyuiH 6axwviiaiovl. OnOazan dcolidap OO0Ubl OaMbln Kele IHCAMKAHbIHA KapaMAaCmaH,
Konoanvicmaevl IDS ani 0e wianKblHWbLIbIKMbL AHLIKMAY, HCAHA WAOYbLIOAp MeH JHCAn2aH no3umusmepoi aHbiKmay
KublH2a co2advl. MawuHnanelx oxblimy dcane meper oxbimy adicmepi IDS-me unmpy3usinbl anblkmayobly 021012i MeH
MuimMOinicin apmmelpy Yulin KeHiHeH Koldanvlaiaovl. Byn maminde 6i3 IDS yuin K010aHb1IAMbIH MAWUHALBIK, OKbINY
JIcoHe mepey OKblmy 20icmepiniy mypaepin Kapacmulpamol3.

’ an-®apabu areigarsl Kaz¥YV, AknaparTTelk TexHosorwsuap (axynbTeTi, AKHaparThlK jkyiHenep kadeapachbHBIH 2 — Kypc
Maructpantsl, Anmarhl K., Kazakcran, e-mail: altynayserdaly@gmail.com
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V MEXAYHAPOJHA ST HAYYHO-METOAMYECKA S KOHPEPEHIM. «I[TAPAJIUT'MA HEIIPEPBIBHOI'O OBPA3OBAHMA
B CUCTEME KA3AXCTAHCKOI'O OBPA3BOBAHUMA U1 YCTOUMYMBOI'O PASBUTHA: IPAKTHUKA U ITEPCIIEKTHUBbBI»

Kinm cesdep: XKenice pyxcamcovi3 eHyOi anblKmay oicylienepi, MAWUHATLIK OKbIMY, MepeH OKblMYy, JHCeniliK
Kayincizoix.

AnHomayusn

C pazsumuem UHGOPMAYUOHHBIX MEXHOIOSULL 8 COBPEMEHHOM MuUpe GONILULYIO PONb USPAIOM UCCIe008AHUSL 8
obnacmu xubepbdezonacnocmu. OOHOU U3 8ANCHEUWUX cUCmeM KUubepOe30nacHoCmu 61s1emcst CUCeMa 0OHAPYHCeHUs.
HEeCaHKYUOHUPOBAHHO20 NPOHUKHO8eHUss 6 cemuv (anen. Intrusion Detection Systems - IDS). IDS omcreoscusaem
COCMOsIHUE NPOSPAMMHOZ0 U AnnapamHuo2o obecneuenusi, pabomarwowezo 6 cemu. Hecmompss na mo, umo
cywecmayiowue IDS pazeusanuce decamuiemusimu, UM 6ce euje mpyoHO OOHAPYICUMb BMOPICEHUE, OOHAPYIHCUMD
HOBble amaku U JodcHble cpabamvlieanus. MemoOvl MawunHo20 00yyenuss u 21yb0Ko2o 00yueHUsi WUPOKO
ucnonvzyromes 8 IDS ons nogviuenus mounocmu u d¢pghexmuernocmu 06Hapyscenusi mopoicenuil. B smom mexcme mol
PACCMOMPUM MUNBL MEMOO08 MAWUHHO20 00YUeHUs U 21YO0K020 00yyeHus, ucnoavsyemulix 0 IDS.

Kniouesvie cnosa: Cucmemvl obHapyscenuss emoposcenuti, Mawunnoe odyuenue, Inybokoe obyuenue, Cemegas
bezonacrocmo.

Abstract

With the development of information technology in the modern world, cybersecurity research plays an important
role. One of the most important cybersecurity systems is the Intrusion Detection System (IDS). IDS monitors the status
of the software and hardware running on the network. Despite the fact that existing IDS have been developing for
decades, it is still difficult for them to detect an intrusion, detect new attacks and false positives. Machine learning and
deep learning techniques are widely used in IDS to improve the accuracy and efficiency of intrusion detection. In this
text, we will look at the types of machine learning and deep learning methods used for IDS.

Key words: Intrusion Detection Systems, Machine Learning, Deep Learning, Network Security.

AKMaparThlK TEXHOJOTHUIApbl JaMBITYy aKMNapaTThIK pecypcTapiblH KayilCi3AiriH Kamra-
Machl3 €Ty NpOOJIEeMachIHBIH ©3CKTUIIMH CaKTaiapl. Op TYpJi THITETI aKmapaTTHIK KayinTep
CaHBIHBIH 6CY TWHAMUKAChl aHOMAJBAbI KEMUIIK Tpa(UKTI aHBIKTAY MEH KIKTEYIH KYPACIiIIriH
aHbIKkTaiinpl. CoraH CoiiKec KeNUTK IaOybUIIapabl aHBIKTay TaKbIPBIOBI Ka3ipri akmapaTThIK
Kayimnci3mik onemiHAe oTe o3ekTi Oombin Kama Oepeni. Jlemek, kuOepKayimnci3[ik canachIHAAFbI
HET13r1 KOMITOHEHTTEPIH Oipi - *Keiaeri OaraapiaMaiblK KacakTama MEH almapaTThIK KYPaJIbIH
KYHiH OakbUIalTHIH Kellire pyKcaTchl3 eyl aHbikTay *kyieci (Intrusion Detection Systems-IDS).
¥3aK namy Ke3eHiHe KapamacTaH, KoimaHblcTarsl IDS malybuiaapapl aHbIKTay NI, madysil-
JapAbIH >KaHA TYPJIEPIH aHBIKTAy JKOHE KaJlFaH MO3UTHUBTEP CHUAKTHI KUBIHIBIKTApFa Tam OoJajbl.
Ocwl Mocenenepal IIENTy YIIH MamldHAIBIK OKBITY OIICTEpiH KoJigaHa oTeipein, IDS o3ipriey
OOMBIHILIA 3epTTeyJiep XKyprizityae. MammHanbsiKk okbITy (ML) xone TepeH okbiTy (DL) omictepi
IDS-Te sxemire pykcaTchl3 €HyJi aHBIKTAyAbIH AT MEH THUIMAUITIH apTThIpy YIIH KeHiHEH
Koiaanbuianel. byn mortinnme 6i3 IDS-te KonmanbuiaTeiH TepeH OKbITY (DL) jkoHe MalnHaibIK
okbITy (ML) amicTepin KapacTbIpaMbI3.

7KeJiire pykcaTchI3 eHYi aHBIKTAY Kyiesepi.

XKemnire pykcarchl3 eHy aKnapaTThIK XKYHere 3UsH KeATIPeTiH pyKcaT eTUIMEreH apeKeTTep iy
Ke3 KeNreH TYypl peTiHAe aHbIKTayFa Oomanabl. byn aknmapaTThlH KYNHAIBUIBIFBIHA, TYTACTBIFbIHA
HeMece KOJDKETIMAUIIriHE BIKTUMall Kayill TOHAIPETIH Ke3 KeNreH Iadybll Oachilm Kipy OOJIbII
caHanaTeiHBIH OUmipeni. IDS - Oyt skyleHiH Kayinci3airiH KaMTaMachl3 €Ty YIIH KOMITBIOTEPIIiK
KyHenepreri 3usHAbl dpEKeTTep i aHBIKTAWThIH OarnapiaMalblK jkKacaKkTama HeMece ammaparThIK
xyne.[1]

Hepexrep ke3xaepiHe keneriH Ooicak, operre IDS TexHomoruscslHBIH €ki Typi Oap, aranm
anTkanma xoctka HerizgenreH IDS (HIDS) »xone sxemire nerizmenren IDS (NIDS). HIDS xoct
KYHECIHEH KeNeTiH JepeKTepli »oHe omnepasuiblk okyile, Windows Server ypHannapsl,
OpanznMayspiep, KosgaHOanbl Kyile ayauTTepl HeMece AEPEKKOp KYpPHAJIAapbl CUSKTBl AyAHUT
Ke3lepiH Tekcepemi.[2]

NIDS makerrepai, NetFlow >xone 6acka sKeNuIiK JIepeKkTep KO3JepiH YCTay apKblLIbl KEiICH
aNpIHFaH Kenimik TpadukTi Oakputaiinel. JKeminmik IDS skenmire KOCBHUIFaH KONTETeH KOMIIBIO-
Tepiepal Oakpulay YIIiH madganaHeuTysl MyMKiH. NIDS kayinTep 0acka KOMIIBIOTEPIIIK Kyiere
TapajiMail TYpPBIN, CHIPTKbI KayilTEH epTepeK OacTamybl MYMKIH CBIPTKbI 3USHIBI OpEKETTep.i
OakbLIail aabl.
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«TYPAKTBI JIAMY MYJUIECI YIITH KASAKCTAH/IBIK BUIIM BEPY JKYHECIHJIEIT Y3/IKCI3 JIAMY ITAPAJIUTMACHI:
TOXIPUBE MEH IIEPCIIEKTUBAJIAP» ATTBI V XAJIBIKAPAJIBIK FbIJIBIMU J)KOHE OKY-9/IICTEMEJIIK KOHOEPEHLIMA

1-kecre. KommproTepiik xyliene opHazacysiHa Kapail IDS TeXHOIOTHSACHIHBIH TYpICpiH CalbICTHIpy. [3]

APTBIKIIBLIBIKTAPbI Kemuiikrepi JepexTep ko3i
Texno | HIDS | HIDS wmm¢pnanran komMmyHukanus- | [laOysmmapast  xabap- | XKazOamapapl,  KypHau
JI0THs Jap/AbIH OPEKeTIH TYNKIUIKTI Tekcepe | jaynaslH Kemiryi. XocT | dainaapbiH,Koa1aH0ams!
anasl. Kocsimina sxaOabIK KaKeT eMe