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CayaTTbUIbIFbIH apTThIPY

203. Opra MeKTernTe HaHOTEXHOJIOTUS YFBIMbIH OKBITY/IbIH, 808
Opborar A. THIMZI aicTepi
CEKLUA 2
COBPEMEHHBIE TH®OPMAIIMOHHBIE 1 KOMM YHUKAIIMOHHBIE
TEXHOJIOTYN
IMogcexkums 2.1
Lindposas TpaHchopmaryist 00pa30BaHUS

204, Apanbek H. «TpafiuiiiOHHBIE U UHTE/UIEKTYa/bHbIe TIOAX0bl B 00yUeHUH» 812

205| bakenoBa A.A. «lludpoBusaius TecTUpoBaHUs: pa3paboTka HelWpocCeTeBOTo 816
TIPWIOXKeHUs it GOPMUPOBaHUs 3alaHUM T10 aHTVIMKMCKON rpaMMaTUKe»

206, Bekmypar A.E. « ITHHOBaIIMOHHBIE METO/IbI 00yUeHs THpOPMaTHKe B IITKOJIe Ha 821
OCHOBE MCKYCCTBEHHOI'O MHTEJ/IJIeKTa»

207} HazapoBa A.T. «Pa3BuTve LM(POBBIX KOMIETEHLIMA yUUTesell B YyC/IOBUSIX 826
TIepCOHA/TM3UPOBAHHOTO 00yUeHHsI»

208, HypueBa  O.P. «ludpoBas  TpaHchopMalyss  MeJarorukd:  poJb
HMH(MOPMAaLIMOHHBIX TeXHOJIOTU B TOBBIIIIEHUN KBa/IM(UKaLUU 830
TIpero/iaBaTesiei»

209, A6agyammmmoBa II.M. «bimim Gepy mpoleciHze >kacaHAbl WMHTE/IEKT 833
TEXHOJIOTUSIJIaDBIH KOJIIAHYAbIH TAIM/IJTITI»

210} AxkubaeBa A.[l. «MekTen MH(OPMAaTUKAChIH OKBITYJAFbl KEMILITIKTep/i KO0 837
JKOJZIapbI»

211} Acbuibek M.A. «Oprta Mekrerite 6ijiM Oepy yzepiciHAe yiKeH [AepeKTepi 842
KO/IZIAHY 9/1iCTEMECi»

212, AtanoBa A.E. «9neymeTTiK esisiepi WHMOpPMAaTHKA MoHI OOMBIHIIIA OKBITY 845
KYpaJbl peTiHze naijanaHy»

213| banrabaeB H.I1. «MekTentepie cabak KecTeCiH aBTOMAaTTaH/bIPyFa apHa/FaH 851
WHTeJIJIEKTYyaJl/Ibl )Kyhe KYpy»

214] banrabaes H.II., [IapmeHoB O.M., MypatoBa M.M. «KacaH/bl WUHTE/IEKT
HeTi3iHJe >KapaTbUIbICTaHy T9HJEePiH OKBITYAbl eTindipy: BilimALL Al 854
171aThOpMaChIHbIH, MYMKIiH/TIKTePi»

215, baymypatoBa X.b. «AKT oOKpITy OapbichiHZ@a 0OacTaybllll  CBHIHBIIM 856
OKYLUIbLIapPbIHBIH, UG PJIbIK CayaTThIBIKTAPBIH KAIBINTACThIPY/IbIH 3/licTeMeCi»

216} Baymyparoga II1.B. «’KacaHpl UHTe/TIEKT HeTi3iH/e WHK/IO3UBTI OimiM Oepyi 859
SKETUIIIpY»

217, Fasuz JK.E. «bacrayplln  MeKkTenTe  akMapaTThIK-KOMMYHUKALIUSIBIK 863
TeXHOJIOTUSIAP/bI OKBITY 9/IiCTEMECi»

218, HapmeHoB O.M. «HbopMaTHKaHbI KO/DKeTiMi eTeTiH MoOwisai "BilimAll" 866
KOCBIMILIAChI»

219, HOyiiceramueBa H.A. «HIGH-TOUCH HIGH-TECH Mopgesni apKpUibl OoJaliiak, 870
vH(hOpMaTHKa MYFaliM/iepiH MalllMHa/IbIK, OKBbITY Heri3iHjAe AasprayzbiH




WHHOBALIMSJIBIK TICI/IZIEP] Typasibi»

220, Eruk6aii AK. «AxkmnaparTelk Adyipge 6imiMm  GepyaiH jkaHa KeseHi — 874
Wudorpaduka»

221} XKanabekkpi3bl A. kKEDCAFE Al kemerimeH cabakThl KocCrapJsiay» 879

222| )KymabekoBa ¥Y.B., CabpipoBa M.E., CabeipoB T.C. «MHpopmaTvKa MoHiH | 883
»KoDaJsiar OKbITy TeXHOJIOTHSIChI»

223| Kenpebait H.A. «<EDUVISION 6isim 6epy rpoijeciH KaJjaramalThiH KOChIMIIIA» 888

224] KemeHoBa A. «lJudpiblk cayaTThUIBIKTBIH, MeKTeNl KypChl OOWBIHIIA
VUHTe/UIeKTya/lIbIK, ~ OKy  OacbulbIMJiapblHa  apHa/JiFaH  AWJAKTUKAJIbIK, 891
Marepuasnaap»

225| KyanbimeBa [.K. «VHKm03uBTI OisiM  Oepyzie TefarorThlH, akIapaTThIK- 893
KOMMYHUKaLUs/IbIK TexHoaorusiapabl (AKT) KoniaHy Aasip/ibIFbIH XKeTiAgipy»

226, MaysieHoBa M. A. «YIKeH [lepeKTepAi eHJeye MalluHa/IbIK OKbITYAbIH, 3/iCTepi 897
MeH Kypa/iapbl»

227, MeinteikbaeBa XK. T. «Kaparbibictany naHzaepiH STEM 6inim 6epy men ROS 901
onepaLysiIbIK )KYeci Heri3iH/e KellleH i OKbITY»

228 Hagupxan TI'.E. «Aybin MekTenTepiHZe UUMPIbIK OKBITYAbl JaMbBITY 903
MYMKIHJIKTepi»

229| OpbiHbaee M.JK. «KoMmbrOTep/Tik Kepy aaropuTM/IepPiH MallliHAJIbIK, OKBITY 907
Heri3/epi OOMBIHIIA KOIJJAHYbIH OKY-3/liCTeMeTiK HeTi3aepi»

230} CaburoBa A.B., PaxkanoBa A.H. «’KacaHabl UHTe/JIEKT »KoHe OimiM: Oosarak 910
MyFajliMJepre apHa/faH )kaHa MYMKiHZIKTep»

231} CarbiHzapikoBa A.C. «bonaiak mHpopMatika MyfaniMZiepiH MarucrpaTypara 915
Jlasipyiayiarbl OH/IaWH-KYpPCTap/blH, peJi»

232| Caiunay XK.b. «Xanbikapasblk 3eptreyre okyubliapel AKT apKbuisl 918
JalbIHAAY/1aFbl TTeJarorTep/iiH KY3bIPeTTi/IriH apTThIPY K0/1Japhi»

233} Tepani K.H. «bactayslill ChIHBINT OKYIIbIIAPbIHBIH LU(PIBIK CayaTThUILIFbIH 923
JaMBITY/IbIH epeKIlIe/TiKTepi»

234] TypmaranbetoBa 3.I1., AnteibaeBa A.H. «Epekie 0imimMii KakeT eTeTiH 927
OKYIIblJIapFa MeKTell UHPOPMaTUKa KYPChIH OKbITY/ibl YUBIMAACTLIPY»

235| Xanxabaii A. ««Anroputmzey >koHe OaFgapyamanay» Kypchl OOWBIHIIA 931
MOOWJTBIi KOCHIMIIIAHBI OKY Y/€PiCiH/Ie KOIJaHy»

236} blcmatibin H. «Mekren uH(OpMaTKa KypChbiHZA >X00ambIK OKBITY 936
9/ICIH eHri3y»

237} I36acapoBa M.P. «binim 6epyzeri Tectisiey >kyiienepi» 938

ITopcexuus 2.2
NuTennexkTyanbHble HHGOPMaIHOHHbIE CUCTEMbI
238] Amantayeva Gulden Turarkyzy «Comparative analysis of models and methods in 944

heart disease prediction problems»




239

Tanirbergenov Meirbek Sagyndykovich «Facial Recognition-Based Attendance
Management»

947

240

Toleubay Daniyar Manatuly «Cardiac disease prediction using machine learning
algoritms»

952

241

Yerezhepov Rakhat Aibulatovich «Detecting logical fallacies in web content with
nlp-powered crawling»

957

242

AsxvikeHOB ApMaH PyciaHoBuu, AbariieB Apcian A3atabekoBrud « OnTUMU3ALINS
JIOPOXKHOTO Tpaduka B AcTaHe uepe3 CUMYJISILIMIO TPAHCTIOPTHBIX TOTOKOB»

962

243

Amamxon Anbdapabu MamukoBuu, Cabut Magusip, KyiepbaeB beksar
Amibekynbl «CucTeMa BU3yanu3allid W aHajlW3a JIaHHBIX O Tiepe/IBHKeHU!
He(TH Ha OCHOBe MHTEePAaKTUBHOU KapThI»

968

244

AckarioBa MaauHa KyanbiibekoBHa «Ilapanienb/i  Ka3ak-TYpiK —ceiiey
KOPITYChl KaJIbINITaCTBIPYZbIH, 9/iCi MeH MOJEJiH KYpy»

972

245

bekkokuH [lactraH AKaHyIbl «TepeH OKBbITY HeTi3iHze Ko/pkazba TaHOa/iapbiH
TaHy NpOrpaMmaJibIK KypasbIH 93ipJey»

975

246

HakeHoB Anumiep Mbip3axmeTy/ibl «AHannM3 cUrHaaoB OO HelpoceTeBbIMU
METO/IaMHU [I7Isl pAaHHEeH UarHOCTUKU HeUpo/iereHepaTUBHBIX 3a00/1eBaHU»

978

247

Iocrion Hasryn Hypnaukpisbl, 2KeTkeHnOait JleHa «bamabakiiagarbl 6amanapasis
IMOLMSI/IBIK, >Kar/aliblH OakpllayFa apHa/JFaH SMOLMS/IApAbI TaHy >KyHeciH
asipsiey»

987

248

Epmekbaii Atibonat, Mongabek Emkan «XKacaHapl MHTeIIEKT HeTi3iHe BeO-
KOCBIMLLIA 33ipey»

992

249

JKyman JKanust Epykadkpi3bl, Abpypaxman YKaHcasi BepikykaHKbI3bI

«[Ipumenenne ronocoBoro MHW-nomouHWKa B redMudUIMPOBaHHON
obpa3oBare/ibHOM cpejie»

1001

250

KapumoB Pycnan KacumHoBuu «3ddeKTUBHOCTb cylecTByroux WU-
pellieHU B OCHOBHBIX HarpaB/IeHUsIX TPAHCTIOPTHOM JIOTUCTUKH»

1007

251

KybueBa Cabuna TanraroBHa, Y TenbepreHoBa 3apuHa ApPMaHKbI3bI

«Pa3paboTka iot cucTembl 1o yxo[y 3a pacTeHUsIMU Ha 0a3e MCKyCCTBEHHOTO
VIHTeJI/IeKTa»

1012

252

Kynobaes [lanuan [dynatoBuu «Pa3paboTrka vH(OPMaIiMOHHON CUCTEMBI /ISt
aBTOMAaTH3aLuu CTOMAaTO/IOTUYeCKUX YCITyr»

1017

253

Mycuna HaHess TneyxanoBHa «/IHTenneKTyajbHble UHCTPYMEHTHI
aBTOMAaTH3UPOBAHHOM AMArHOCTUKHU HaZle)KHOCTU MH(POPMaI[MOHHBIX CUCTEM»»

1024

254

PoroBa Kcenust AnekcanipoBHa, Kabapioek Pusar [Jocvykanysbl, [)KymaaueBa
Torxan bekexaHOBHa «MOHWTOPUHI WH)KE€HEPHBIX KOHCTPYKLIMM Ha OCHOBe
HCKYCCTBEHHOI'O UHTeJIJIeKTa»

1030




255| CadonoBa Codbsi AnekcanipoBHa «CoBpeMeHHbIe acreKTbl MH(POPMAaI[MOHHOM 1034
6e30macHOCTH B 00/IaUHBIX BHIUUCIEHUSIX: MO/IE/TH, YTPO3bI U METO/IbI 3alI[UThI»

256 CmamioBa Ha3ryn Batbip6ekkpi3bl « TepeH OKbITY apKbl/ibl KiTal YChIHbICTAapbIH
asipney: collaborative filtering, content-based »oHe nlp agictepiniy | 1041
KOMOMHALUSAChI»

257| Taxibaii Apy>kaH Aimockei3bl, Kynybaesa Cayne AsbkaHoBHa «Kepy KabineTi
9JICi3 ajlaM/lapFa apHaJIFaH ai 1aybICThIK KOMEKIIIi: HaKThl yaKbITTa 00bekTiepai | 1046
aHBIKTAy >K9He KAIIbIKTBIKThI Oarasiay»

258| TaibkaHoB ~ A3zamat  JKaukengiyibl  «Python  Tiningme — gunbmaepiy 1051
HHTeJIJIeKTYasI/ibl YChIHBIC XKYWeCiH a3ipey»

259| Ymup3axoB Cynzeranu KabObuibekoBuu «CypaHbICTapAbl HHTEIEKTYalbl 1055
Tasifiay Heri3iH/e YIUBIMHBIH CAlThI YIITiH 4aT-00T Kypy»

260| aiixctan Mapryiadn «IOT CeHcopsapbl Heri3iHAe aya jacTaHy JAeHTeWiH | 1060

OomKay»

IMoacekuus 2.3

CoBpeMeHHbIe TeH/|eHIIUY B IPOrPaMMHOU MH)KeHEePHH U YIIPaB/IeHUH B YC/IOBHAX

1u¢poBoit HHAYCTPUH

261| Bekenova A.B. «Development of a registration panel for users and doctors with 1077
integration into the database»

262| Bolat A.Zh. «Data analysis methods and decision making using big data and 1081
machine learning tools»

263| Anraiyibl A. «Visual studio uHTerpan/ipl oprachiH/ja «kokiMa KbI3MeTKepriepiHe 1036
apHaJIFaH» MaJIiMeTTep KOPbIH yKobasay»

264] Apan A.K. «AKpIIbI CypeT calyiibl pOOOTTHI 33ipsiey» 1088

265, ApThIKOeKKbI3bI A. «AKBUIIBI yinepaeri 3arrap uHTepHeri(iot) MeH 1091
pPOOOTOTEXHUKAHBIH, 63apa apeKeTTecyi»

266, AxmetoBa A.Jl. «ToHA3BITKBIIITAaFbI OHIM/EPAi OaKblIayFa >K9He TaFaM 33ipJiey 1096
YCHIHBICHIH Oepyre apHa/IFaH MPOrpaMMaIbIK, KOChIMIIIA»

267} Oapibaii 1.[. «PoboToTeXHUKAHBI KOJIZAHY apKbLIbl KOWMa JTOTMCTUKACHIHAAFBI 1100
KOJIJAHbICTaFbl 6acKapy >KykesnepiH Taagay»

268| )KambynoB C.K. «bimiMm anymbuiapgbpl WHGOPMAaTHKa >kKoHe TMpOrpamMmaray 1102
O/IMMITHaZia/IapbiHa AalbIH/ay/la )KacaHAbl UHTEJIEKTTiH KOJI1aHbIChI»

269, Kaupxan P.C. «Development of system for recognition of emotional states of 1108
employees based on computer vision methods on Raspberry Pi»

270| KatipekeHoBa H.P. «OHepkacinTik poOOTTHI K6py YIIiH MallllHA/IBIK, OKBITY/IbIH 111

3aMaHay| TaCi/ifiepi: aficTep, AepeKTep KUbIHTBIFbI )K9He ONMTUMU3ALUsIIAY »




271, Kamwkad A.K. «Pa3paboTka cucTemMbl OMOMETpPUYECKOW ayTeHTU(UKAIUU C 1113
ripefotBpaiieHrieM deepfake aTak»

272| KacbinkacoBa K.H. «IIporpammHoe obecrieuenre smartmed g1s o6paboTku 1118
MeIULIMHCKUX JIaHHBIX U IUarHOCTUKU»

273| Kabpgemes O.E. «Ketengi Tanmay HeriziHze JeHCAy/IbIKThI JUArHOCTUKAIAY/IbIH 1120
VHTeJIIeKTYa/1/ibl IPOrpaMMachIH 33ipJiey»

274, Maxaee E.E. «Pa3paboTka 00/auHOrO TIPWIOXKEHHUSI [Jisi aBTOMAaTH3al[uu 123
JlesiTeIbHOCTU CETH arTek»

275/ MypatoB M.M. «3d¢ddekTuBHOCT eJuHON HWH(OPMALMOHHON CHUCTeMbI 1196
arporpoMBIILIJIEHHOTO KOMILIEKCa»

276 HypxaHoBa A.b. «CoBpemeHHble MeTOZbl KIaCCU(HUKALMU SMOLMNA: aHa/Iu3 1130
MO/ XO/|0B U MepPCHeKTUBbI Pa3BUTHSI»

277| Hypneucosa 3.P. «O630p 1 uccieoBaHie MeTO/|0B UCKYCCTBEHHOTO UHTeJ/IeKTa 1134
JU1sl aHa/lM3a pPbIHKA He/IBKUMOCTHU»

278| PakpiMbek A.C. «Kitarkymap/iapra apHa/iFaH ruiatdopma: Kitarrap/bl OKY KaHe 1138
Oemicy YIIIiH a/1eyMeTTiK »eJliHi )ko0asiay >koHe iCKe achIpy»

279| CarugynmmHa [I.C. «Visual studio wuHTerpanjpl OpTacbiHZA «KAPXKbUIBIK,
TpaH3aKLusAIapAbl Kajarajdy >KoHe Tajjayra apHaJFaH»MajliMeTTep KOpbIH | 1144
)1(06anay»

280 Teneybait /I.M. «Yolovl0 KoifaHy apKpibl PEHTreH CypeTTepiHe Cyhek 1147
CbIHYBIH aHbIKTay/lbl KeIlleH/i 3ePTTey»

281} YterenoBa [1.b. «Visual studio uHTerpanzbl opTachiHJa «(QUTHEC OPTaJbIK, 1152
KbI3MeTKepi YIIIiH» MaJliMeTTep KOPbIH >k00asiay »

282| IaiimypatoB A.)K. «[IpoekTHpoBaHHe arirapaTHO-TIPOrPaMMHOI0 KOMIIJIeKca 1154
JI71s1 aBTOMaTU3MPOBAaHHOTO yYeTa »KeJle3HO0POXKHOT0 MO/IBUYKHOTO COCTaBa»

ITopcexuus 2.4
HNudpopmanuoHHas 6e30macHOCTb

283 Akniyet N. «Smart home automation and security system using arduino uno r4 1158
and esp32 microcontrollers with telegram integration»

284] Askhatov A. «Analysis of social engineering methods and development of a 1165
defense strategy for corporate structures»

285| Bekturganov A.B. «Development of an early detection model for ddos attacks 1170
based on network traffic analysis»

286| Gabdullin A. «Analysis of modern wireless network security protocols and 1174

prospects for their development»




287} Garifullin A. «Modern information security management systems: construction 1179
and implementation in the digital era»

288| Igumenshev D.V. «Methods of embedding malicious code into pdf files» 1182

289 Issabay T.B. «Utilizing sandboxes for cybersecurity training: a hands-on 1187
approach»

290} Kalybayev S. «Overview of modern authentication methods in 1191
telecommunication systems: from passwords to biometrics»

291} Kerim A. «Owasp top 10 and alternative methods of its compilation» 1194

292| Yergazin A. «Analysis of a protection of hybrid intrusion detection and
prevention system (idps) for low-latency 5g networks with adaptive learning | 1199
using edge computing»

293| Yerzhanova Y.Y. «Key attacks in web forensics: xss, sql injection and rce» 1204

294} Zhakay A. «Fundamentals of modern cryptography: from encryption to digital 1209
signatures»

295| AtimapoBa A.A. «Visualvm kemerimeH cast-128 >kaHe kuznyechik OGIOKTBIK 1214
1M papbIHbIH KiJIT reHepalysChIH CabICTHIPY K9He CTaH/japTTapFa 1oy »

296, Akumbekoa [I.M., KaupykanoBa [I.)K. «Keprijmikri >kemiHiH Kayimnci3girin 1220
KaMTamachI3 eTeTiH Heri3ri mapameTpJiep»

297| AckapoB A.[l. «Paspabotka u wuccnemoBanve 3((GeKTUBHOCTH MeTofa | 1224
VMHCTPYMeHTa [J1s1 BbisiB/ieHUs1 ()eHiKOBBIX HOBOCTel B COLIMAIbHBIX CETSIX»

298| AyecxaH H. «AHOManusiiapZibl aHbIKTay 9/IiCTEPiH Taazay» 1299

299| EpbonatoB A. «AHanu3 BpeJOHOCHBIX TIPOrpaMM C TIOMOLIbI0 WU U 1332
Kpunrorpaduueckas 3aiura»

300, EpbosatoBa A.JK. «Neuvector >oHe kubernetes: KOHTeMHepJ/iK OpTaarbl 1336
KayiICi3JiKTi KaMTaMachI3 eTy TaCi/iepi»

301} >KanaraeB M.K. «Creranorpacdusi Ha ocHOBe Isb: peasnui3aiiyisi COKpBITUS JAHHBIX 1338
B Mefinadaiinax»

302| JKapacxan H.JK., KaitynioB E.K. «Crystals-kyber airoputmin pecypchbl 1mekTeyti 1343
KYPbUIFbUIapFa OHTaWIaHAbIPY »

303| JKonmacbaeB M.O. «3amaHayW OIEpALUS/IbIK JKYHETeperi >Kafibl AaMITbI 1348
KeCKIiHiH a/ly Kypa/JapblH Ta/ifiay )KoHe CaJbICTbIpy»

304} Konmmyparyiel  B., Maparos ©O.b., Xoppmabait H.A. «Eki dakropaer | 1353




ayTeHTU(PUKALUSHBIH, KaYirlCi3/iri >koHe OHbIH, KO/IaHbUTYbI»

305

Kazpunos [].M. «ABTOMaru3alysi BHeIpeHUs a/lbTepHAaTUBHOM Soar MaaThopMbl

. N 1357

Ha OCHOBe CPe/ICTB CO CBOOOJHOM /TULeH3Uei»

306| KaszbaranbetoBa M.A. «Wireshark O6aFgapiaMachklH TakiJanaHbIl  KeTUTIK 1361
Tpa(uKTi Tangay >KoHe aKnapaTThIK Kayirci3[ikTi KaMmTaMachi3 eTy»

307| Kakimbek O.K., Cepikbaii A.E., Haypsiz6aes [I.E. «MITM 11abybuibl Typasib» 1366

308] Kerremr b.H. «ELF TtangayblHAArbl capstone: CbISBIKTBIK >K9He PeKypCHUBTI 1370
nmu3accembsiepriey»

309 Kemkinbaera @.K. «Linux KoprayablH 3aMaHayHW JZiCTepiHe Tasifiay.openvas 1374
JK9He nmap KeMeTiMeH OocasIbIKTap/bl aHbIKTay»

310} Kageip H.E. «3amaHayu GUIIMHT Typ/iepi MeH o/ap/blH, YHBIM/bIK, aKIapaTThIK, 1379
JKyHenepre bIKIaabh»

311} Kaxxken E.E., Temupxan C.A. «Kayinci3gik WHIUTeHTTepiHe Kasai >kayarl 1384
bepyre 60aAbI?»

312| Kapr6aii E.F., Temap6ait H.M. «MITM mabybuibl (afiaMHBIH, OpTaZaFbl 1388
1a0ybUTBI)»
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CEeKTOpa — OT yueTa 3eMellb M CeIbXO3MPOM3BOAMUTENCH A0 aBTOMATHU3alMK MOJaud 3asBOK Ha
CyOCUIMH M aHATTUTHKHU ypokaiiHOCTH. OHA CIOCOOCTBYET MOBBIIICHHUIO TIPO3PAYHOCTH, CHIYKEHUIO
aMUHUCTPATUBHOM HArpy3ku U VYIYYIICHUIO B3aUMOICHCTBHS MEXIYy arpapusiMd U
rocyJapCTBEHHBIMH CTPYKTYpamH.

CpaBuenne EMC AIIK ¢ anbTepHaTHBHBIMU MpOrpaMMaMH IOKa3ajo, 4YTO, HECMOTpPS Ha
HAJIMYKME CICHUATM3UPOBAHHBIX PEIICHUM, Takux kak AgroStream, SmartFarming u 1C-Arpo,
nmenHo ENC AIIK o6Gnagaer HamOoJblIel CTENEHBbIO TOCYJApCTBEHHOW WHTErpalvi |
(YHKIITMOHATTBHOCTH B YacTH CYOCHUAMPOBAHUS M aJMUHHCTPATUBHOrO y4éra. Bmecte ¢ Tewm,
KOHKYPEHTBbI JEMOHCTPUPYIOT Oojiee BBICOKME IOKa3aTead B OO0JIACTH TOYHOTO 3eMIeNeius U
MIPOTHO3UPOBAHUS, YTO YKA3bIBACT HA BO3MOKHOCTH JIJIs1 COBEPILIEHCTBOBAHUS CAMOM CHCTEMBI.
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VIIK 004.83
COBPEMEHHBIE METO/IbI KJIACCU®UKALIMHA YMOILNI1: AHAJIN3 IMOIX0I0B
Y NNEPCIIEKTABBI PASBATHS

HypxanoBa Aiiskan baxTei0ekoBHA
nurzhanova_ab_3@enu.kz
EHY umenu JI.H.I'ymunesa, nokropant 1 kypca
OII «8D06104 BrruucnuTenbHas TEXHUKA U IPOrpaMMHoOe obecrieuenne», Actana, Kazaxcran
Hayunsiii pyxoBoaurens — A.K. XXymanninaesa

AHHoTanus. B craTthe paccMaTpuBaloTCs COBPEMEHHBIE METO/BI KilacCU(PUKAIIMN SMOIHH,
OCHOBAaHHBIE Ha aHaJM3€ BMJEOJAHHbIX, curHamoB DI, peun, Tekcta U u3oOpaxeHuid. Ocodoe
BHUMAaHUE YCISIETCS] HEUPOCETEBBIM MOAXO0aM, aJTOpUTMaM 00pabOoTKH M300pakKeHUH U aHAIU3Y
BPEMEHHBIX NAaTTEPHOB IMoOBeaeHUs. I[IpoBeneH CpaBHUTENBHBIM aHAIM3 TOYHOCTH Pa3IUYHBIX
METOJIOB, TIe HaWIy4lllhe pe3yibTaThl AOCTUTAIOT 93-97%. OOCyxkaat0TCs KII0UeBbIe MPOOIEMBI,
Takue Kak CyOBEKTUBHOCTH dMOIMH U HEOOXOAUMOCTh MHTETPALUU MHOTOMOJAIBHBIX JaHHBIX, a
TaK)Ke NEePCIIEKTUBBI Pa3BUTHUS JaHHOM 00IacTu.
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KioueBble ciioBa: pacriozHaBaHWE AMOIMH, MalIMHHOE OOyd4eHHe, TiyOokoe oOyueHue,
aHanm3 BUJeo, HelipoHHsle cetu, EEG, koMmbroTepHoe 3penHue, kinaccudukamms dYMOLUUN, aHaTH3
peun, 006paboTka H300paKEHUA.

BBenenne. PacrnoznaBanue sMoIMii sIBIsieTCS OAHOM W3 KIIOUEBBIX 3a/lad B o01acTu
B3aMMOJICHCTBUSI 4YEJIOBEKAa M KOMIIBIOTEpA, HaXOAs I[IMPOKOE NPUMEHEHHUE B MEIMIIMHE,
o0Opa3oBaHMM, TICHUXOJIOTUH, MapKeTuHre, OezomacHocTd U Jpyrux cdepax. CoBpeMeHHbIE
TEXHOJIOTUM MAIIMHHOTO OOydYeHHss W TIyOOKOro oOy4eHHs TO3BOJISIIOT —pa3padaThiBaTh
BBICOKOTOUYHBIE QJITOPUTMBbl aHaIM3a IMCHUXOIMOIMOHAIBHBIX COCTOSIHMM Ha OCHOBE Pa3JIMYHBIX
TUIIOB JIAHHBIX, BKITIOYAs BUJICO, AYAMO3AMUCH, TEKCT H CUTHAIIBI AJIeKTpodHIIeaorpammbl (331).

AKTYyalbHOCTh JaHHOM TeMbl OOYyCIIOBJIE€Ha pacTyLIMM HHTEPECOM K CO3/IaHHUIO
WHTEJUICKTyaJIbHBIX CHUCTEM, CIOCOOHBIX aBTOMATUYECKH HMHTEPIPETUPOBATH HSMOIMHU JIHOACH.
Pa3BuTHe TakMX CHCTEM OTKPBHIBAET HOBHIE BO3MOKHOCTH ISl TIEPCOHATU3UPOBAHHOTO OOYUEHHUS,
MOHUTOPUHTA TICUXOJIOTMYECKOTO COCTOSIHUS, YIYUIIICHUSI B3aUMOICHCTBUS YEIOBEKA U MAITUHBI, a
TaK)K€ PAHHETO BBISBJICHHSI ICUXOJIOTUYECKUX PACCTPOUCTB.

B nanHO#i craThe mpeacTaBieH 0030p COBPEMEHHBIX METOAOB KIIACCH(HKAIMK SMOIHNH,
BKJIIOUasi HeWpoceTeBble MOAXOMAbI, aJIrOPUTMbI 00pabOTKH U300paKEHMI, aHalu3 PEUYEBBIX
CUTHAJIOB, TeKCTOBOK mHpopMammu 1 D3I. Ocoboe BHUMAHHUE YJICIICHO CPABHUTEILHOMY aHAIU3Y
TOYHOCTH PA3IUYHBIX aITOPUTMOB W OOCYXJCHUIO TEPCIEKTUBHBIX HAMPABICHUI DPa3BUTHS B
JaHHOU 00J1acTH.

00630p MeTo10B KiIaccupuramumn amMonuii. Kinaccudukarys sMo1uii SBisieTcsl BaKHEHUIIEH
00JIaCThIO MCCIIEIOBAaHWI B3aMMOJACHUCTBUS YEJIOBEKa W KOMIBIOTEpa, HANPABICHHONW Ha TOYHOE
OTpe/ieNieHUEe W KaTeropu3alrio SMOIMMA U3 Pa3jIMYHbIX UCTOYHUKOB JAaHHBIX, TAKUX KaK CHTHAJbI
30I, peyb, TEKCT U HM300pakeHUs. DTa O0JIACTH HCHOJB3YeT IEepeJOBbIE METOIbl MAIIWHHOTO
oOydeHuss W TiIyOOoKoro oOydYeHHUs MJisg TOBBIIICHHS TOYHOCTH U IPPEKTUBHOCTH CHUCTEM
pacro3HaBaHus SMOLIHIA.

Knaccugpuxayus smoyuii na ocnoge I3I". CurHansl D01 u mupokas cucrtema oOyueHHs
(BLS): Pa3zpaboTaH HOBBIif METO/I C UCTIOIb30BaHHEM CUTHAIOB DD U MIMPOKOW CUCTEMBI 00yUYCHUS
(BLS) s xnaccudukaiy SMOIHIA C BHICOKOH TOYHOCTBIO. DTOT MOAXO/ UCTIONIB3YET HEMPEPHIBHOE
BeiiBiet-rpeobpazoBanue (CWT) mist u3BnedeHUs: MPU3HAKOB U IOCTUTAET NMpuOIu3uTeasHo 93,1%
tTouHOCTH B 6a3e manubsix DEAP u 94,4% B 6a3ze qanasix MAHNOB-HCI [1].

Spiking Neural Networks (SNN): [Ipyro#i nmoaxon ucnonb3yetr spiking Neural Networks
(SNN) ¢ manapiMu D91, UCTIONB3YS TaKUE aNTOPUTMBI, KaK TUCKPETHOE BEHBIET-TIpeoOpa3oBaHme
(DWT) u Obictpoe mnpeobpazoBanue @Pypre (FFT) nns oOpaboTku curHama. OTOT METOJ
o0ecreuynBaeT BBICOKYIO TOYHOCTh, 0CO0eHHO ¢ Habopom manHbix SEED, mocturas 96,67% [3].

PCA wu t-ctatucTuka i M3BJICUEHUS] MPU3HAKOB: METOJ, COUETAIOIIMN aHATN3 TIABHBIX
komrnoHeHT (PCA) u t-cTaTHUCTHUKY Al M3BJICUEHHUS NPU3HAKOB M3 curHaioB ODI', mokaszain
MHOT'000ETIAOIINE PEe3yJIbTAThl, IPU ITOM Takue KiaaccupuxaTopsl, kak SVM u ANN, nocturim
BBICOKOM TOYHOCTH B pacrio3HaBaHUU IMOIH [4].

Pacnosznasanue peuesvix smoyuii. 'mOpuHbIE aKyCTHYECKHME W TIIYOOKHE TPH3HAKH: OBLT
MpeNIoKeH THOPUIHBIA MOAXOMA, OOBENUHSIOMNN akycTudeckue npusHaku (Hampumep, MFCC,
RMS) u riybokue nmpusHaky, U3BJI€UEHHbIE U3 M300paKEHUH CIEKTPOrpaMM C HCIOJIb30BaHUEM
MpeBapuTeNIbHO 00yUeHHBIX ceTeil, Takux kak VGG16 u ResNet. DTOT MeTO] AOCTUTAET BHICOKUX
MoKa3aTeie TOYHOCTH Ha Takux Habopax naHHbIX, kak RAVDESS, EMO-DB u IEMOCAP,
MIPEBOCXOIS1 IPYTHE METOIBI B 3TOM 00actu [2].

Texcmosas knaccugpuxkayus smoyuti. MynbTudpakranbasle Meronsl U SVM: cucrema,
UCIOJB3YIOMIAast MyJIbTH(PPAKTATEHBIE METOIBI JUTSI U3BJICUEHUS MPU3HAKOB U3 TEKCTA B COYETAHUU C
SVM s knaccuukanuu, mokasana cBOK 3(PQPEKTUBHOCTh B Pa3IMUEHUU IMOJIOKHUTEIbHBIX U
OTPHIIATEIILHBIX SMOIIUI B TEKCTOBBIX Kopiycax [5].

ApanTanusi J0MEHa C HECKOJBKUMH HMCTOYHMKAMU: HOBBIA MMOAXOJ, HCHOJB3YIOLIUI
aJanTanyoo J0MeHa ¢ HEeCKOJIbKMMHU ucTouHukamu ¢ monensmMu BERT u Bi-LSTM, ynyumraer
MIPOU3BOIUTEILHOCTh TEKCTOBOM KJIaCCU(PHUKAIIMN SYMOIIMI 32 CUET 3aXBaTa JIOMEHHO-UHBAPUAHTHBIX
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IPU3HAKOB M HCIOJIb30BAHUS IIUPOKOro OOyueHMs [Uid 33Jad KiIacCU(PUKAUKM C HECKOJIBKHMU
metkamu [10].

Knaccugpuxayus smoyuii na uzoopasicenuu. MeToapl ¢ A3bIKOBBIM KOHTPOJIEM: TTapaiurmMa ¢
S3BIKOBBIM ~ KOHTPOJIEM  UIsI  KJIACCU(HUKAIMKA HSMOLMH Ha HM300paXKEHUSX  HCIOJIb3YeT
KpPYITHOMACIITaOHbIE  IPEIBAPUTEILHO OOYYEHHbIE S3BIKOBBIE MOJENM JJS  YJIy4dLIeHHUs
SMOLIMOHAIBHOIO  PA3JIMYEHUS] BU3YAJIbHBIX MoOJENEH. OTOT METOJ MPOAEMOHCTPUPOBAI
3HAYMTENIbHBIE YIyUIIeHUs B TOYHOCTH Ha TaKUX Habopax AaHHbIX, kKak EmotionROI [6].

Mertoas! TpanchepHOro oOy4eHus: CeTu TIyOOKOro oO0ydeHus: ¢ TpaHChepHbIM 00yYeHHEM
ObUIM IPUMEHEHbI JUIsl KJIAcCHU(UKALMK SMOLMI Ha M300pa’keHMsIX, T0Ka3aB MHOI000EIIAoLIHe
PE3yJbTaThl C TOUKU 3PEHHSI TOYHOCTH M TIPOU3BOIUTEIBHOCTH Ha OOJBIINX HA0OpaxX JaHHBIX [7].

Ilpobaemor u 0yoywue Hanpaeiexusl. CyOBEKTUBHOCTD u CJIO’)KHOCTh
OMOIMH: KJIacCU(PUKAIMA SMOLUI OCTAeTCs CIIOKHOW 3ajadell M3-3a CyOBbEKTHBHOW IPHPOJIBI
IMOLIMI U UX CIIO)KHON MHTEPIIPETA[MN B PA3HBIX KYJIBTYpax U y pa3HbIX jojei [9].

WuTerpanusi  MHOrOMOJAJbHBIX  JAHHBIX: OyAyLIME  HCCIEJOBaHUS  MOTYT  OBIThH
COCPEJOTOYCHBI HAa MHTErpallid MHOTOMOJAJIbHBIX MCTOYHUKOB JAHHbIX (Hampumep, I0I, peun,
TEKCTa U N300paKEHUH ) U HOBBIIICHHS HA/IC)KHOCTA M TOYHOCTH CUCTEM KIacCU(UKAITIH IMOLIHIA.

PeasibHble MPUIIOKEHMS: CYLIECTBYET HEOOXOAMMOCTh B pa3paboTke Oosee yCTOMYUBBIX
MOJIeJIeH, KOTOpble MOT'YT 00pa0aThiBaTh U3MEHEHUSI B pEalIbHbIX JAaHHBIX, HAllPUMEP, U3MEHEHUS
OCBelIeHUs UK (poHa Ha N300pakeHUsIX, YTOOB! YIyUIIUTh IPUMEHUMOCTb CUCTEM KIlacCU(UKALUU
IMOIMI B MPAKTUYECKUX crieHapusix [9].

OTH JOCTHXKEHHS B METOJlaX KJlacCU(UKaLUU SMOLUH OJYEPKUBAIOT OTEHIIMAI CO3/1aHUs
Oonee TOYHBIX W S()(HEKTUBHBIX CHUCTEM, MPOKJIAABIBasg IMYyTh K YIYYIIEHUIO B3aMMOICHCTBUS
YeJI0BEKA U KOMITBIOTEPA U IOHUMAHUIO YEI0BEYECKUX SMOLIUH.

CpaBHUTeIbHBINH aHAJM3 MeTOAOB KJaccupukanuu 3voumii. Kinaccupukauus smouunii
UrpaeT KJII0YEBYIO pPOJIb BO B3aUMO/ICHCTBUN YenoBeka U KoMibiotepa. Micnonb3yrores qanasie 901,
pedb, TEKCT U U300paKeHH s, a TAK)Ke MAIIMHHOE U TITyO0oKoe oOydueHue. B nanHoi paboTe npoBeaeH
CPaBHUTENbHBIN aHAJIU3 TOUHOCTH Pa3IMYHBIX METOJ0B (Tabnuual).

Tabauna 1. CpaBHUTENBHBIN aHATN3 METOAO0B KJIaCCU(UKALIMYA SYMOLIUH.

Meton \ Ha0op nannbIx \ Tounocts (%)
Kaaccnduxkanus smonuii Ha ocHoBe I
BLS + CWT DEAP, MAHNOB-HCI 93.1,94.4
SNN + DWT, FFT SEED 96.67
PCA + SVM/ANN Paznuunbie Boicokast
Pacno3sHaBanue pedyeBbIX IMOLMM
['ubpuHbIe TpU3HAKU
(MFCC, RMS, VGGI6, RAVDESS, EMO-DB, Bticokas
IEMOCAP
ResNet)
TekcroBas Kiaccu(puKanus IMOLMI
SVM + mynbTudpakTaibHbIIT .
TekcToBBIE KOpITyCa DddexTuBHBINA METOA
aHaJIu3
BERT + Bi-LSTM Paznuunble YnyunieHHasi TO4HOCTh
Kaaccnduxkanusi sMonuii Ha H300pakeHUsIX
S13BIKOBBIE MOZIEIIN EmotionROI Cy1iecTBEHHbIE YIIyULICHUS
Tpancdepnoe obydenue Kpynuabie Habopbl Bricokas

Ilpobnemvl u nepcnekmusbi.

-  CyOBEKTUBHOCTb SMOIMI: CI0KHOCTh HHTEPIPETAIIIH.

- MHoromoaabHbIE JaHHBIC: 00bETMHCHUE HCTOYHUKOB ITOBBICUT TOYHOCTD.

- ApjanTamnus K peajgbHbIM YCIOBHUSAM: TPEOYETCs MOBBIIICHUE YCTOMYMBOCTH MOJICTICH.

Obwas mounocme.

CoBpeMeHHbIe METOIbI JOCTUTAIOT 93—97% TOYHOCTH, C HAUBBICIIIMMU MOKa3aTeas MU y SNN
(96.67%) v THOPUIHBIX PEUEBBIX METOJIOB.
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Metoapsl TiyOOKOro 0O0y4eHHs] MOKa3blBAlOT HaWJIydllne pe3ynbTaThl. JlanbpHeilmue
WCCIICIOBAHMS JIOJDKHBI OBITH COCPEJOTOYCHBI HAa WHTETPAIli MHOTOMOJAIIBHBIX HaHHBIX U
MOBBILICHUH YCTOWYMBOCTH MOJIETICH.

3akaouyenue. CoBpeMEHHBIC METOJbI PACIIO3HABAHUS SMOIMKA JEMOHCTPUPYIOT BBICOKUN
YpPOBEHb TOYHOCTH, OCOOEHHO TMpPU HCIOJIb30BAHUM HEWPOCETEBBIX IOAXON0B U TIIyOOKOIrO
ob0yuenus. HauOGombmieit s¢ddexruBnoctn nocruraror Spiking Neural Networks (SNN) mns
o0paboTku curnaigoB O30 (96,67%) u rulOpuaHble METOABI aHAlIM3a pedeBbIX dMoluil. OnHaKO
KJIACCU(UKALIUSA IMOLMK OCTACTCSl CIOXKHOW 3a/laueid M3-3a CYOBEKTHMBHOCTH HMHTEPIPETAIUN U
pas3nuuuii MEXJy HUHIUBUAYalbHBIMU peakuusMmu. JlanmpHeiiliee pa3BUTHE B JaHHOW oOnacTu
CBSA3aHO C MHTErpalueil MHOTOMOAAIbHBIX HaHHBIX (D3I, peub, TEKCT, BUJEO) U MOBBIIICHUEM
YCTOWYMBOCTHU MOJIeJIed K peaIbHBIM YCIOBUSIM. DTO OTKPOET HOBbIE BO3MOKHOCTH JIJISl IPUMEHEHHUSI
TEXHOJIOTUH pPACIO3HABAHUS SMOIMH B MEIUIIMHE, TICUXOJIOTHH, OOpa30BaHUU U CHCTEMax
B3aMMO/ICIICTBHS UeI0BEKa U KOMITBIOTEPA.
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