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INEJAT'OI'NKA ) KI9HE IICUXOJIOI'UA FBIJIBIMJAAP — IIEJAT'OIT'HYECKHUE U
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90K 37.091.2
AobLnai I'yiaconim Hyprucakbi3bl
2-Kypc MarucTpaHTBhl,
Kazak yaTThIK KbI3/1ap N€JarorukajiblK YHUBEPCUTETI
(Anmartsl K., Kazakcran)

TarenoB Anamoexk MaKcyTYJIbI

¢b.-M.F.K, hu3nKa KadeapackIHBIH JOIEHTI,

Kazak YJITTBIK KbI3JIap MearorukKaiblK YHUBEPCUTETI
(AnMmartsl K., Kazakcran)

KA3IPI'I OPTA BLJIIM BEPY ) KYWECIHJIEI'I BAFAJIAY SJICTEMECIH
KETLLAIPY

AnHoTaumMs:0y1 makanana Kazakcrtan PecnmyOnukacwelHIarel opTa OumiMJl Oaranay
KYHECIHIH Ka3ipri Karaiibl MEH OHBIH KEMIIUTIKTEP1 KapacThIpblIraH. Makaniasia OutiM Oepy
YUBIMIAPBIHBIH Oaranay KpHUTEpUiJepi, OKy YAepiciHaeri Oaranay oJicTepl, COHJaM-ak,
KYHenl TecTUIeYAIH KoHe Oaranay IIKajlalapblHBIH OcCaj TYCTaphl TaikbpuUiaHansl. Kazipri
KyHene OKyIIbUIapAbIH OUTIMIH Oaranay oiCTepiHIH OOBEKTUBTUIIT, OpTYpial Oaranay
TYPJIEPiHIH MaHBI3ABUIBIFEI KOHE Oarayiapiibl €CenTey OMICIHIH QAUIIITT Typalibl Macemenep
korepinred. CoHJai-ak, OKyIIbUIapFa KOWBLIATHIH OaranapblH TEHJITH KaMTaMachl3 €Ty
YIIIH jKaHa, 97111 Oarayay ’KYHECIH eHT13y KaKeTTIr1 alThUIa bl

Kint ce3mep: opra OumimM, Oaranay jxyleci, TECTUIIK Oaranay, OKYy HOTHXKENepi,
Oaranay IIKaJachl, TCHJIIK MPUHIINIT, OKYIIBIIAPIbIH MOTHBAIMSACH], KOPBITHIH]IBI Oaraiap.

MakanaHbIH >KaHAJBIFBIH JoJenaey yiuiH anaeiMeH Kaszakcran PecryOnukachiHIaFsI
opta OuliMal eJmey KoHe Oarajnay JKYMECIHIH QJICI3 JKaKTapbhlH KOPCETYy KakKeT.
KonnanbicTarel opTa 011iM Oepy KpUTEpUIIEpiHIE KEIeCl HeT13T1 YFhIMAAp KOJITaHbLIaIbI:

binim Oepy yiibiMaapsin 0aranay kputrepuiljiepi — Oyi OutiM Oepy canachlHIAFrbl
HOPMATHUBTIK KYKBIKTBIK aKTUIEPMEH OEKITUINEH TalanTap XUBIHTBIFBI, oJlap OuliM Oepy
YHBIMIapBIH Oaranay/a KOJIaHbLIa b,

Kemenai Tecriley — Oyi OipHeme OKy IoHI OOWBIHINIA — aKHapaTThIK-
KOMMYHUKAITUSUTBIK TEXHOJIOTHSUTAPBI KOJAaHa OTHIPHIN, O1p YaKbITTa OTKI3UICTIH EMTHUXaH
TYPI;

Oky xocmapbl — Oyi THICTI OUTIM JAEHTeWiHIeri OUTIM alylmbUIAPABIH OKY
MIOHJEPIHIH, OKY JUCHIUTMHATIAPBIHBIH, MOAYIBACP/IIH, KOCION TOKIPUOCHIH JKOHE OacKa OKy
KBI3MET TYPJIEPIHIH Ti3iMi, PETi )KOHE KeJeMi, COHail-ak 0aKpuiay opManapbl KOPCETUIreH
KYoKarT.

byn >xeTi TapMmakThIH INIIHAE €H MaHBI3ILICH 4-TapMak OobI TaObLIaaAbI, cebedi
OKYIIBUTAP/IbIH 1IIK1 )KOHE CBIPTKBI Oaranaybl OKYIIbLIAp/Ibl Aa, MEKTENTEp/l Ae OaranayIbiH
Heri31 6okl TabbLIaAbl. COHBIMEH KaTap, OJ1 OKY OPBIHAAPBIH JIMLIEH3UsIAY, aTTecTalusIay
KOHE aKKpEIUTTEYy, COHAAN-aK OKYIIbUIApAbl aTTeCTalUsiaya MaHbI3[bl POJ aTKapajibl.
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Bapinbik Oaranay TypiepiHiH Heri3l peTiHAe OKYyIIbLIapAbIH 0acTamKbl TECTIICY HOTHXKENepi
KbI3MET €TeJll, ajlaifla OChl MPOIECTIH KEMIIIUIIT OHBIH TOJBIK €MECTIr >KOHe Olmmaep.i
OarayiayJarbl IMIEKTEYIUTIrT OOJbIN TaObuTaAbl. bi3diH yChIHFaH Oaraniay >KyHemi3ze OCHI
TECTUICYIIH 9JICI3 TYCTAphl KONBLIAIBI.

Onebuerti Tanmay [7,8] TecTiiey omicTepiH 3epTTEY/l KaMTHUJIbI, YXOHE TOMEH]IE
OJIapJIbIH KEMILILTIKTEP1 KOPCETUITeH:

— 2020 xputbl DKOHOMHKAJBIK BIHTBIMAKTACTBIK KOHE JaMy YUbIMbIHBIH (ObBIY)
MeKTel OuniM Oepy canachiHAarsl capanmbiiapsl "Ka3zakctanHbsiH Oi1iM Oepy MakcaTTapbiH
KOJIIANTHIH VIITTHIK Oaranay KyiHeciH o3ipiey" aTThl ecen JalbiHaaapl. by KykaTTa canaibl
O3ipJeHTEeH Oarajnay JKyHenepl OH HOTHXKENIepre KOJ JKETKi3yre KOMEKTECETIHIH, al AYPHIC
KocmapiaHOaFraH XKylelep Tepic caijapra oOKelyl MyMKIiH €KeHi aTam eTuireH. bykin anrax
OUTIM MeH Jarfpuiapbl OarallaMalThlH €MTHUXaHJap OKYIIbUIApAbl OoJialllakTa OKY MEH
eMipae KakeT OOJIaThIH MYMKIHJIKTEpACH aWblpybl MyMKiH. CoHpai-ak, MyfFaaiMIepaiH
HEeTi3r1 oKy OaFjgapiamMachblHAH aybITKBIN, EMTHUXaHJapFa JalbIHJIBIKKA KOHUT Oenyl
MyMKiHair: 6ap. Ocpuiaiiia, MEKTEN OKYIIBUIAPBIHBIH JalbIHIBIFBI TECTUIEPTE IYPHIC
KayanTapJpl JKaTTalm allyFa JeHiIH TOMEHJCHl, OyJ HOTIKeNnepal OypManaijbpl xKoHe
MEKTeNTe ajifaH OUTIMHIH HAKThI JICHICHIH KepceTneiai. O3 ke3erinae, Oyl TeK OKbITY MEH
OutiM Oepyjie FaHa eMec, €JIJIIH KaJIbl JaMybIHJA Jla YIATTHIK MakcaTTapFa KOJI JKETKI3yre
kenepri  kentipeal. KopbITbiHAbL:  OutliMal  OarajaylblH —JOCTYpPAl TECT  QIICTEpiH
KETUIIIPUITEH TOCUIIEPMEH aybICThIpy KaxkeT. Ocbl ko0ala y3/iKci3 Oaranay >KyHeciH
€HT13y VCHIHBUIAIBI, OFAH aybI3IIa jKayanrap MeH jkaz0alia >KyMbeIcTap, Oip TOKCaHma YII
Ke3eHre OeJIIHIeH TarchlpManap, COHAail-aK IIbIFapMalap MEH 3cceliep Kipeai. Op OKYIIbI
’KEKE TarchlpMaliap MEH SpTYPJl KypAEIUIIKTEr1 TEKCepy TanchlpMaaapbl OaHKIHIH HET131H1e
OarayaHanbl. bys1 o/1ic OKy MpONECiHIH 0apiblK Ke3eHIHAEC KOJMAaHbUIbII, 4-1111, 9-11bl )KoHE
11-m1i chIHBINTapJa MEMJIEKETTIK €MTUXaHAAp Ke3lHIEe KYPri3uieTiH Oip peTTiK aybI3iia
TECTIJICY 11 ATMACTHIPAIBI.

MyHaif sxaH-KaKThl %KoHE TEH KYKbLIbI Oaranay >KyHeciHIH Heri3iHae eHi OutiM Oepy
MEKEeMEeJIepIH JIMIEH3UsIAay, aTTeCTAlUsIAy JKOHE aKKPEAUTTEY, COHJai-aK OKYIIbLIApIbl
aTTecTarusiIay 00ObeKTUBTI TYpJe €CENnTeNyl MyMKIH.

Okcnieptel ODCP ybOexieHbl, YTO 3K3aMEHBI, KOTOpPhIe HE OXBATHIBAIOT IOJHBIM
CIEKTp MPUOOPETEHHBIX 3HAHWW M HABBIKOB, MOTYT JMINATh YYalIUXCsl BO3MOXKHOCTEM,
HEOOXOAMMBIX I JalbHEHIIEro OoOydeHWs W KU3HH. KpoMme TOro, 3TO BBIHYXIAeT
YUHTENICH OTKJIOHATBCA OT OCHOBHOTO Yy4YE€OHOTO IUIaHa, COCPEAOTAYyMBasCh JIMIIL Ha
MOJITOTOBKE K dK3amMeHaM [8,7].

¥nTTeIK uHTerpauusuianraH Oaranay xyiecinae (HMCO) imki »oHE CHIPTKBI
Oarayiaynap, CoHjaaii-ak OuliM Oepy MeKeMeNepiH JHIEeH3UsIay, aTTecTalusuiay >KOHE
aKKpeIUTTEY YILIH HET13 PETIHJIe KOMIIBIOTEPIIIK TECTUIeY KoJaaHbaasl. OKybuiapas: 4, 9
xoHe 11 ceiHBITapAa OacTankbl TECTICY KbUIbIHA O1p peT OTKI3UIe Nl XKoHe o1 OimiM Oepy
YUBIMIAPBIH 11TKI JKOHE CBHIPTKBI OarayiayAblH HET13T1 3JIEMEHTI 00bIn TaObutabl. Anaiina,
KOMITBIOTEPJIIK TECTIIEY MPOIEAYPACHIHBIH 0aCThl KEMIIIUTITT — OHBIH OKYIIBLIAPBIH O11iM
JICHT€H1H TOJIBIK JKOHE TEHIepiM/Il Oaranayra MyMKIHIIK OepMmeyi, SsFHH Oaraay HOTHXKelepi
KETKUTIKCI3 %KOHE THUIMCI3 00JIaIbI.

byn Makamana yCeHBIIFaH Oaranay TEXHOJOTHSACHI OKY MPOIECIH Y3MiKci3 Oaramay
KYHECIH KOJJaHy apKbLIbl TECTUICYIH aTaJfaH KeMIIUTIKTEPIH XKosaabl. by kyihe Taburu
KOHE TYMaHUTAPJBIK LUK TOHAEpl OOMBIHINIA TOKCaHIa OipHeIle Ke3eHJe OTKI3UICTIH
*az0ama Oakbulay >KYMBICTApbIH, COHJIali-aK HIbIFapMaliap, JCCENep KOHE 9p OKYUIBIHBIH
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KEKE TalChlpMalapblH KaMTUIbl. bapiiblK TancelpMaliap KypAENUIiK JopekeciHe Kapai
KJaccuuKanusiIaHFaH TEKCEPy TallChipMaliapbl OaHKIHAE Heri3aenreH. MyHan »aH-KaKThl
’KOHE TeH KYKBIKTHI Oarajay >kyheci OuTiM Oepy MEKeMeJIepiH JUIeH3UsIay, aTTecTalusiay
KOHE  aKKpeAuTTey,  COHAal-aKk  OKyWbUIapAbl  arrectauusuiayasl  Kazakcran
PecniyOnukaceIHBIH OapiblK ayMarblHAa OOBEKTHBTI TYpJAE €CEnTeyre MYMKIHAIK Oepei.
Y ChIHBUTFAH OJIICY OJICI MEH PEUTHHITIK Oaranay »Kyieci OuriM Oepy emmemuepi MeH
OaranayAblH QNEMAIK TOXKIpUOECiHAe anFamKksl 00JybIn TabbuTaabl, OyiI, O13/11H YMITIMI3IIE,
opTa OLTIMHIH 1aMybIHa TIPOTPECC JKENE/I.

byn xo6a OimiM Oepy TpOIECIHIH MapaMeTpiiepiH oJIIeyre apHajlfaH FhUIBIMU
3epTTeyJIep JEHTeHiHe ereysli ocep eTeli, COHBIH INNHAE OKYIIbUIAPABIH OLTIM JIeHTeHiH,
MYFATIMIEPAIH TIEAaroruKaiblK KBI3METIHIH JCHTEHIH >KOHE TEKCEPY TallChIpMallapbIHBIH
KYpAenuIik JnopexxeciH Oaramay. Ocbl xo00a HeriziHIe TopOueney MapaMeTpliepiH,
MHTEIJIEKTYaJIbl  KaOlJeTTepaAl JKOHE OKY-TopOue TMpoIleciHiH 0acka CHIlaTTaMaiapbliH
eJIIIICyre apHaJFaH IIKaJaJap/abl KOJJaHy apKbUIbl MEAarorvKaiblK acreKTiiep OOMbIHIIA
3epTTeysiepal KeHelTy xocnapianyaa. Kaszipri Oaranay kyiienepinae, MbIcaibl, S-0anbIK,
10-30-6anapIk xoHe 100-0anmaplK mKamanapaa op OauiiblH "caaMarbl" YFBIMBI JKOK. MYHBI
HeTi3/ey YIIiH 013 MeTeIIK 91cOneTKe ClITeMe Kacail ajaMbI3.

Conryctik Kunp, ¥Yneioputanusa, AKII xone Oacka engepaeri Ournm  Oepy
nporecTepin Oaranayra apHairaH Oipkatap 3eprreyiepae [11-20] Oaramay xyienepiHiH
TYpJl acHeKTiIepl oHE OJapiblH e3apa OalllaHbIChl KapacThIpbLIaibel. Anaiifa, oJiapbIH
KOIUIIriHae Oaranay o/iCHaMachl YCHIHBIC CHMNAaThIHAA OOJIBIN, OLTIM JEHIeHiH eiley
IIKaJajapblHa TEepeH Taljay »kacaiMaraH. baramay CyOBEKTHBTI CHMAaTKa He JKOHE op
OaranaypIH "canMarbl" YFBIMBI KapacThIPbUIMAFaH.

3eprreynep Oaranay xyienepin BepOanabl )KoHE YCHIHBICTBIK TYPAE KYpbUIbIMIAyFa
apHajFad. Anaina, ojapaa (pu3nKa, MaTeMaTHKa, XHUMUs, OMOJIOTHS JKOHE OacKa MoHIEP
OOWBIHIIIA CYpaKTap MEH TalChIpMalapAblH KYPJCTUTIK JCHreliHe KATBICThl KYPBUIBIM
KapacThIpbUIMaFaH, COHJIal-aK OapJIbIK MEKTEN MoHAepl OOMBIHIIA KYPACIUIIK JeHTeiiepiHe
OoJNiHTeH TeKcepy TalchipMayiapbl OaHKiHIH OoiMaybl Oaiikanaapl. Ocbuiaiiiia, Oy
3epTreysiep Oaraiiay YFBIMIAPBIHBIH aybI3lla HWHTEPIPETANUAChIHA JKenlenl. ©Oueduer
IIOJYBIH KOPBITBIHABUIAM KeJlle, IYHUEXKY3UNK TOXKIpUOEae OKy TanchpMalapbiHbIH
KYPACHUIITIH ©JIIeyre >KEeTKUNKTI Ha3zap ayJapblIMaraHbl >KOHE TOJBIKKAHIBI TEKCEpy
TancblpMayiappl OaHKIHIH JKOK €KEHl Typajbl KOPBITBIHIBI jkacayfa Oomanbl. Kemnreren
meTenAik Oaranay >kyhenepiHje Oarayniay CyObEKTHBTI CHIIATKa M€ JKOHE OJIIIeYy IIKAIacChl
KapacThIpbUiMaraH. bysl KeMIIUTKTEpAl KO0 YUIIH op OaranaynablH '"caJMarbl" YFBIMBIH
EHTI3Y KOHE TallChlpMajapAblH KYPIACTUIIK JIEHreliH eJIey >KyHeciH o3ipiey KaxkerT.
CoHpaii-aK 0apJIbIK MEKTeN MoHAepi OOMBbIHINA KYPACIUTIK JeHrenaepl OOWbIHIIA TEKCEpy
TarChIpMaJIapblHbIH OaHKIH KYpy KaXeT, Oy OKyWbUIapIblH, MYFAIIMIEPAIH KoHE
TarchIpMaJIapAblH KYPACTIIITIH peUTUHITeYyre MYMKIHIIK Oepemi. XKoba HOTIKENEpiHIH
Oocexere  KaOuterTuriri  JkoHe  osapasl  Kazakcran — PecryOnmkachlHIArbl — KoHE
JTYHHEKY31HET1 6ap aHAJIOTTapMEH CaJbICTBIPY Ka3ipri yaKbITTa JKOK, ce0e01 TYHHEKY31ITiK
ToXKIpuOene oceiHmad menrmaep TaObIMaraH. JKoOaHbI ICKe achlpy HOTIDKECIHJE,
KUBIHJBIKTAPHI KOFAPBI TAKBIPBINTAP OOWBIHINA OKY CamachlH apTTHIPY VIIH (UMK TOHI
OOMBIHIIA MEXaHWKA, MOJIEKYNANbIK (HU3UKA, KbUTy(DU3HKA, OBJCKTP MKOHE MAarHUTHU3M,
FEOMETPUSIIBIK KOHE TOJKBIHIBIK ONTHKA, COHJai-aKk Owuonorusi TmoHI OoifbIHIIA
XpoMocoMalibIK 3epTxaHanap (Mopran, MeHenb 3aHaaphl), MOJEKYIAIBIK OUOJIOTHUS HKOHE
TFEeHETUKAJbIK KOJ OOWBIHIIA BUPTYaJAbl-MHTEPAKTUBTI 3epTxaHanap o3ipieHedl. Ocbl
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ozipiemenepae JavaScript Heri3iHIeri KOMIBIOTEpNiK Oarjgapiama KoJIJIaHbLIaAbl. by
cajanap/iarbl Kas3ipri TEXHOJOTHSUIBIK JCHIeM JKETKUIIKTI »KOFaphbl, >KOHE OChI »oOara
CaJIbIHATBIH MHBECTUIMSIAp TUIMII, ce0edi KazakcTanaa >koHe oJeMe OHBbIH aHAJIOTTaphI
#OK. JKoOa OYpBIHFBI 3epTTEYIEP/IiH KaJFachl eMeC KoHe OYPBIH Kap KblIaHbIpbUIMAFaH.

Tangay KepceTKeHAeH, OapibIK PpEeUTHHITEPl 6OJIIey JKYHeciH Kypy Herisi
KypHajJarbl KOWbUIFaH Oaranap MEH OJIapAblH CaHbl OoJbil TaObuTabl. AJsaifa,
OOBEKTUBTUIIK TEH ASJAIK YIIiH Oaramap TeH OOoNybl KEepeK KoHE KYPACTUIIK AeHreinepi
OolbIHIIA KIacCU(UKALMATIAHFaH TEKCEPY KYMBICTaphIH KAMTHTBIH OaHKKE HET13/1eyl THIC.
Kazakcran PecnyOnukacsingarsl opTa OiiM Oepy skyieciHue Kas3ipri TaHaa OKYIIbUIapAbIH
OuriMiH Oaranmayna Oec OannmplK IIKala KeHIHEH KOJAAHbUIyAa, ajaiiia 3aMaHayu
MekTenTepae 10 OanmaplK IIkajga Ja KOJJAHBLIAABI, O ©3 Ke3eriHae om ae Oec OalabiK
Kyhere OailnanbICThl. baramapasl Kowo Kputepuitiepi OuriMm Oepy camackl OoiibIHIIIA
3aHHAMAaJIbIK CTaHJIapTTapFa COMKeC oIl aHbIKTAJIMaFaH XoHe TanjnanOarad. Meicansl, 1, 2, 3,
4 >xoHe 5 nereH Oaranap HAKThl HE YIIIH KOWbUIaTBHIHBI OenriienOereH. IlIpiH MoHiH[E,
Oaramay MyframiMHIH CyOBEKTUBTI KaObUIgayblHA OailIaHBICTBI, OUTKEHI TEKCepy
TarChIpMaJIapBIHBIH KYPACJUIIK JCHrell MaTeMaTHKaJIbIK JQJIIKICH CUIATTaJIMaraH »XoHE
OpTYpJL TYpAE TYCIHIIpiIeTiH Oomybsl MyMKiH. [lpaktmkama 1 meren Oara ic >Ky3iHAE
KOJITaHBUIMAN b, al Kehae MyfrajaiMaep oHbl "-1" peTiHae Kos amaapl, KEHiH OHBI KEHLI
Typae 4-ke aybicThipaabl. bysl opTta Ou1iM Oepy KyieciHae 1 Ky3iHAe TOPT OalabIK IIKaja
(2, 3, 4, 5) KongaHBLIATBIHBIHA OKETIS/I].

OKpITY HOTHDKENEPIH OHJCY, Tajljlay >KOHE Oarayiay Kazipri Kyieae Keyeci Typle
Ky3ere achlpbuiajibl. MbIcall: OKyIIbl XXypHanaa (2, 2, 4, 4) neren Oaranapsl aijabl JIEJiK.
byn karmaliia KOpBITBIHABI Oara, OpHBIKKAH ToXKipuOere coikec, OChl OarayiapJbIH
apu(METUKAJIBIK OpTallla MoHI PETIHJIe aHbIKTaIa Ibl.

242+4+4
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Erep "2" Garacel 6enruti Oip O611iM JeHTeliHe COlKec KeJice, OHJIa OKYIIIbl OyJ1 OaraHbI
aly YIIIH HaKThl KaHnai Oumimal meHrepyi tuic? Hemece erep "2" Garachl IIBIH MOHIHJIE
OUTIMHIH HeJJIK JIeHrediH Oulaipce, oHAa apu(pMETUKAIBIK opTama Oaranbl "3" peTiHze
€cernTey AYPhIC OOJIMAMIBI.

bipinmiigen, optama Oaranbl ecentey ¢opMmynackiHna Here "ekunik" Oaramap
eckepiyeni, erep onap OUTIMHIH KOKTBIFBIH Olmmipce? HerisiHme, ocbl 9IiCTI KOJIaHATHIH
MYFaJIIM OKYIIIBIHBIH €Ki "eKUTTiH" TONBIKKAHBI "TOPTTIKKE" aybICTHIPBINT KOWBII OTHIPFAHbI
nypeic emec. KopbIThIH Bl OaFaHbl IyPHIC €CENTEY Keeciie 00Tyl KEPEK.

0+0+4+4

; =2=07?? Oto0 abeypa!

KopwIThiHABI OaFaHbl JYPHIC €CEnTey OJICI OOBEKTUBTI JKOHE TN JKyHere Heri3aenyil
tuic. Oprama OaraHbl ecenrtereHie "ekurik" Oaramapapl (OUTIMHIH KOKTBIFBIH OULAIPETIH
Oarayiap) eckepy aypbic 6oaMaiiabl. OHBIH OpHBIHA OKYIIBIHBIH HaKThl O1TIMIH KOPCETETIH
o/liC KOJAaHBUTYbI Kepek. Mplcalbl, Oarajmapabpl CaaMaKThl €Tl €CenTey >KYHWECIH eHTi3yre
OoJazpl, OHJA TOMEHT1 Oauiaap (Mbicaibl, "2") sxanmbl opMyIIaiaH IbIFAPBUIBII, OJIAPIbIH
KOPBITBIHJIBI Oarara ocepi a3alThUIybl MYMKIH.
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ConbIMeH KaTap, Tepic Hemece "»xkamaH" Oaranap (Mbicaibl, "2") TEK opTalia MOHMEH
FaHa ecenTeJIMel, OKYIIBIHBIH MPOTPEecl €CKepulil, COFaH cail OaranaHybl THiCc. Mpbicalbl,
erep OKyIIbl OacTamnkbla TOMEH JAcHreiae Oojica, Oipak OUTIMIH »KakcapTca, OyJ OHBIH
KOPBITBIH/IBI OaFachIH/1a MIHACTTI TYPJI€ €CKepiIETIHEH KYyie eHT13y KaXKeT.
Byt Tocin OKyIIBIHBIH HAKTHl JKETICTIKTEPIH AYPHIC KOPCETY YIIIH OALT opl 197 O0JIajbl,
OUTKEHI TOMEH OaralapJblH KOPBITHIHIL HOTIIKEHI KacaHAbI TYpJE >KOFapbhlIaTyFa >KOJ
oepmeiii.

Tarp1 Oip o/1ic — OKYIIBIHBIH 9p ca0aKTarbl KETICTIKTEpiH yHeMi Oakpliam, Oaramay.
Oprtamra 6ara Tek O6ip peTKi TECTiey HEMece eMTHUXaHFa HeTi3eIMer, OapibIK Ke3eHAeperi
TarchIpMaliap MEH KYMBICTAphIHA HET13/1eTy1 THIC. MBICAJTbI, Op arnTa CailblH OKYIIBLIHBIH OKY
MPOLECIHACT] KETICTIKTEepI MEH KEeMIIUTIKTepi OoibIHIIA Oara KOWBUIBIN, OCHl Oarajap
KOPBITBIHBI OaFaMEH CaJIbICTBIPBUIABI. ByJl 9/ic OKYIIBIHBIH TOHAI MEHIepy MpOIeCiH
HaKTBIpaK KepceTel, ce0e01 0J1 OHBIH Y3/1KC13 TaMYbIH KOHE TYPaKThl IIPOTPECIH KOPCETe .

ConbiMeH KaTap, OapiblK Oarayiap >KyHeciHJe OKYIIbLIAPbIH JKEKEe KYII-XKIrepl MEH
KYMBICBIH ecKepim, "Kypaenitik koddduimenT" enrizy MyMKiHairi 6ap. byn koadduiiuent
OKYIIBIHBIH HAKThI TallChIpMaliap/bl OPBIHAY YIIIH KYMCaFaH YaKbIThl MEH KYIIH €CerKe
ananpl. Mpicasibl, Kypleni TarnchlpMaiap/ibl >KakChl OpBIHIAFaH OKYIIbIFa >KOFaphl Oara
KOMBUIAJIbI, all KaparaibIM TallChlpMaliap/bl OpbIHAAFaHbl YIIiH 0ara TeMeH Oomaibl. by
o/IiC OKYIIBLIAPABIH OaFachlH HAKTBI 9p1 oAUT TYpPAE €cenTeyre MyMKiHAIK Oepeai. by Tocin
OKYIIbUIAPIbIH KYMBICHIHA TOJIBIK Oaranay/bl KamMTaMachl3 eTelll, ce0edl o1 TeK Oip KYHHIH
eMec, 0apJbIK OKY MPOLIECIHIH HOTUXKECIH €CKEPE/Il.

Exinmnigen, MyHaail KOPBITBIHABI Oarajapbl €cenTey MpaKTUKAchl OKYIIbUIAPIBIH
MOTHBAIIMSACHIHA Tepic ocep eTeAi. MbIcayibl, HaKThl OMIpPJICH aJIbIHFAH MBICAN: CHIHBINTKA
OapbIK OKyIIbUIapFa "eKUTIKTEpiH" KaiTa TanchIpblll, HOTUKEJIEPIH KAKCAPTY MYMKIHIIT
Oepunai. Anaiina, eki OKyIIbl 03 XypHangapsiaaa (2, 2, 4, 4) 6aranapsl 6ap 6oica ma, Oy
MYMKIHIKTI TTaiianan0assl, ce0ed1 osap KOPHITHIHIIBI 6arackl 6api0ip "ymTik" OonaThIHBIHA
ceHiMIl enml. Anaija, OonapAblH TaHIAHBICHI KaHIaW OOJAbI, OWTKEHI ojap Olayre Koi
KETKI3TeHJIe, KOPBITHIHAL Oara "ekiumik" OojraHbIH, ajd "yIITIK" OOJIMaraHBIH TYCIHI.
OnapaplH  peakuuschl  OIp)KaKThl  OONABI:  KOCHIMINIA  JTAWBIHIABIKTaH KEHiH  ojap
TarchIpMajlapblH KaliTa TANChIPHIN, OaralapbliH "eTe KakKchl" Jem »)akcapTThl. HoTmxkecinme
KOPBITBIH/IBI OaFra KeJleciiel KopiHii:

5+5+4+4_4
4 - )

Kone ne, Garamapnbl JAOHTENEKTEY HOTIKeciHne, srHU (0,5 Kockim, Oesnek Oeirin
Tacrtar, KOpPBITBIHABI Oara "Oecke" mibIKTEI. bynm skarmadima  "OKymiblga —eKIJTIKTEp
OONFaHIBIKTaH, MyMKIH O0JIaTBIH KOPBITHIHABI Oaranapaad (4,5) 'TepTTi' TaHgaiiMbI3" HEMece
"OKyIIIBI COHBIH/IA KYII-KITEPiH KOPCETTI, )KaKChI JalbIHIAIbI, COHABIKTaH '0ecTi' deserves"
JIETeH CUSIKTHI MIKIpJep OpbIH anMmaybl TUic. MyHJail Oaranay Tocuiaepl CyObEeKTUBTIIIIKKE
aJBITT KeJieal. ¥ ChIHBIIFAH KOPBITBIHBI OaFaHbl IOHTCIICKTEY MPOIEAypachl dpKallaH HAKThI
opi Oip>KaKThl HOTHXKE Oepelll, KOPBITIHBIHBI KIM IIIbIFapca Ja: OKBITYIIbI, OKYIIBIHBIH 631
HeMece Oacka Oip agam.

5+O_25
2 - &~
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Erep OypblH alThUIFaH KOPBITBIHABI ~ OaraHbl JIOHTENEKTEY IMpoleaypachl
KoJaHbUIMaca, MyraiiMm "eki" Hemece "ym" KoWybl MYMKiH. byn karmaiina oxkymiel o3
arpIMJIaFbl Oarachkl Typasibl OeNrici3 Kaibll Kamaael: oa "Oec", "rept", "ym" Hemece "eki"
6osysl MyMkiH. Kemn skarmaiina, "CeHiH ekutirig He 0oapl?" mereH cypakka okyiibl "MeH
OHBI OECTIKKE ©3repTTiM" el xayan Oepeai, Oipak IIbIH MOHIHAC OyJI He MarblHa OEpeTiHIH
emkim Oinmmeiiai. [IpakTukaga Oy xaocka aifHaIa bl

Mynnait MoceneHiH Tarbl Oip acmekrici: Oip "ekimikTi" "OecTikke" aybICTBIPY YILIiH
kaHma "Oecti" amy kepek? bynm cypak Kasipri memarormkana TankeuianFaH 0a? Ken
Karmaiina Oyl MyMKIH eMmec ekeHiH kepeMis. Keitbip Myfamimaep KOPBITBIHIBI OaraHbl
HIBIFApFaH/ia, erep OKYIIBIHBIH aFbIMIaFbl OaranapbiHaa Oip "ekunik" Oosica, emkarian "oec"
KOMMAaIbl.

EHx mapamokcanapIChl, op MyFaliM KOPBITBIHIBI Oaranapiabl Koroja Oipaei epexernep
Oap Jen ceHell )KOHE OChI epexeiepre KaTaH OarbIHAbI e Oiaiibl. JlereHMeH, aFbIMIarbl
’KOHE KOPBITBIHIBI Oarajap/ibl aHbIKTAy YIIIH MYHAAll KpUTEpHUIlIepil Kacay KaKeT, COJ
apKbUIbI K€3 KEJIMeH ajlaM, COHBIH 1II1H/Ie OKYIIbI J1a, dKypHaJFa Kapal, OHail ecenTen, HaKThI
JKayar ajia ajajbl: OHBIH aFbIMJaFbl yirepiMmi Kauaai? Hemece kanmail KOpBITBIHIBI Oara
KyTiiemi?

Okymibl ©31HIH HaKThl arbIMJIaFbl OaFachblH OUIMETreH JKarjaija, OHBIH OKY
MOTHUBALMACHl aWTapybIKTaid TemeHAeial. OKylibulapra ©3/€piHiH  YIATepiMI  TypaJibl
YaKbITBIHA, 971 KOHE OOBEKTUBTI akmapar Oepy oTe MaHb3Abl, ce0edl Oy oKy
OEJICeHITITIH bIHTAJTaHABIPY YIIIH YIKEH pe3epB OOJIbIN Ta0bLIA kI,

Kipictipyre Tuic Heri3ri NpUHUUITEPAIH Oipl — OKYIUBIHBIH K€3 KEJIT€H TaKbIPHIITHI
KailiTa Tarcelpy KYKBIFBI, JKOFapbIpaK Oara aly MakcaTbiHAa. Auraiiia, OV TPUHITUITI
MPaKTUKA/IA JKY3€re achIpy YIIIH ChIHBII XKYPHAJBIH KYPri3y epexeepiHe e3repicTep eHrizy
kaxer. Tyseruiren "ekimk" KaHmai ga Oip *KoJMeH ">KOWBUTYBI" HEMECE CBI3bIN TaCTaTybl
THIC, COHJIa OJ1 KeHiH KOPBITBHIH/BI OaFaHbl €CeNTey/Ie eCKeplIMEH/Ii.

Kypnangarel Oaranap/pl KHHAKTay >KYHecl KoHE aFbIMIarbl JKyHheseri OaraiapIbiH
MaHBI3bI KalTa Kapay/sl Tajgan erel. Exi oKyIbIHbI KapacTeIpalbIK: Oipeyi (5, 5), exinmici
— (4, 4, 4, 4) neren Oaramapiabl alabl. AJFaIIKbl OKYIIBI ©31HIH "OecTiKTepiH'" aybI3iia
JKayanTap apKbUIbl, ajl €KiHIIICI — Oakbulay >KYMBICTapbIHAH XKUHAABI. JlereHMeH, OipiHIi
OKYIIBIHBIH KOPBITBHIHIBI OaFrachl EeKIHI OKYIIbIAaH >KOFaphl Oojanel. bym abeypa!
bipinmigeH, Oaranay >KYMBICTApbIHBIH OPTYPJl TYPJEPIHIH MaHbI3bl €CKepUIMEN/l,
€KIHILIJIEH, OPbIHAAJIFaH TarncblpMaiap/blH CAaHbl MEH KOJeMi eCKeplIMEen/Ii.

baranay JKyMBICTapbIHBIH  TYPJIEPIHIH  MaHBI3BIH eckepMmey "KyTKapblaimac'
YWITIKTEPAIH (PEHOMEHIH TybIHAAaTaaAbl. MyHIall OKyIIbLIAP/IbIH CTPATETUsICHI — aFbIMJIAaFbl
cypayiapaa "ceHiMIi" ekl YIITIK aily, KeiliH onap Oakbuiay >KYMBICTAphIH KaHaall ga Oip
cebenmneH OTKI3IN )Kidepyre MYMKIHIIK anajbl, Mbicaibl, "aypyra" OainaHbicThl. MyFaiim
OYJI TaKTUKaFa KOPBITBIHABI Oarazap bl KOWFaH/Ia 1¢ KY31HIe Kapchl TYpa aaMamIbl.

KopeITbiHabl OaranapibiH OOBEKTUBTUIIT Typajabl aiTy KHUBIH, erep Oip OKYIIBIHBIH
ToKcaH imiHae 8-10 Garacel 6osica, ajn eKiHII OKYIIBIHBIH TeK 1-2 Oarackl, Keiie TinTi Oip e
XKOK OoJica. by karmaiiia TeHIK MPUHIMII aliKbIH OY3bIIaabl: OapJibIK OKyIIbLUIap Oipaei
caH/IbI XKoHE Oip/iel MaFbIHAIaFbl Oaraapabl alybl THIC.

KopbITBIHIBI: OCBI 3epTTEY HOTHXKECIHAE, Kasipri OumiM Oepy xyiecinaeri Oaranay
o/licTepl MEH OJIapJbIH €CENTENyIH/Ie KONTEreH KeMIIUIIKTep 0ap eKeHl aHBIKTaJIbl. ATar
aliTkaHja, Oaranay >KYMbBICTAPBIHBIH TYPJEPIHIH MaHBI3bIH €cKepMey, Oarajap CaHbIHBIH
TEHCI3/IIT KoHE Oarajay IIKajadapblHbIH OOBEKTUBTLUIITIHIH OOJMaybl CHSKTBI MOceleep
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OpbIH anyna. MyraiiMmaep MEH OKyIIbUIap YIIiH OarajayablH alllbIK opl 9UT KYyHecl KaxKeT,
OHJIa OKYIIbUIAPIBIH OpKalChIChIHA Oipjel >karjaaijaap MEH MYMKIHAIK Oepinyl Tuic. by
ylIiH Oaranappl KaiTa Kapay, Oaranay oNICTepiH >KyHeley, COHJai-ak OKYy OapbIChIHJIA
OpBIHIAJIFaH >KYMBICTAp/IbIH MAHbBI3bIH €CKEPETIH jKaHa Oaraliay 9JIICTEPIH €HI'13y MaHbI3/IbI.
byn esrepicrep Tek OUIIM camachlH >KaKcapThlll KaHa KOWMail, OKYIIBUIAPABIH OKY
MOTHUBAIMSACHIH Ja apTTHIPYFa BIKITAJ €TE/i.
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9. binim OGepy camacelH apTTHIPY: XaJlbIKApAJbIK TIKIpuOe. — XalbIKapasbIK
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TarenoB Anamoexk MaKkcyTYJIbI

¢.-M.F.K, pu3uKa kadeapacblHbIH JOLEHTI,

Kazak yaTThIK KbI31ap MeJarorukaiblK YHUBEPCUTETI
(AnMmarsl K., Kazakcran)

CTYJAEHTTEPAIH OKY KETICTIKTEPIH BAFAJIAVJIA BUPTYAJIJIbI-
UHTEPAKTUBTI 3EPTXAHAJIAPIbI KOJJIAHYIBIH MHHOBAIIASIIIBIK
TOCLIJEPI

AnHoTaumusi: Makanana OuniM Oepy KyHeciHie OKyIIbUIAPbIH, MYFaTIMIEPIIH KOHE
OKy TalchlpMalapblHbIH KYpPACIUIIiH OOBEKTUBTI Oarajayra apHajraH jkaHa Kyie
yceiHbUTFaH. Kazipri ke3jeri TecTuiey 9MICIHIH IIEKTEeyJepl, MbICANbl, KE3IEUCOK IypbIC
JKayan TaHJay MYMKIHJITT MEH LIbIFapMallbUIbIK KaOlIeTTepal Oaranayaarbl KEMIIUIIKTEp
€CKeplie OTBIPBIN, Y3MIKCI3 Oaraiiay >KYMECIH €HrI3y Ka)XEeTTUIIr TajKbUIaHFaH. bys xyiie
OKYIIbUIAPBIH OUTIMIH FaHA eMec, OJIapAbIH JaFIbLIapbIH, CHIHU Oiay KaOlJeTTepiH »KoHE
MIOHIe JIETeH TEpeH TYCIHIKTepiH Oaranayra MyMKiHAIK Oepemi. OKBITY yHepiciHae
KOJIIaHBIIATRIH JKa30aia Oakbuiay KYMBICTAPBIH, ACCEIep MEH MIbIFapMaiapibl Oaranay
apKbpUIbI OLTIMHIH CamachlH apTThIpyFa Oojaapl. Makanana YChIHBUIFAH Oarajay oficTepi
OKYIIBIAPBLIH OLTIM JIEHIeliH J9JIipeK )KoHe 0OBbEKTUBTI Oaranayra, COHal-aK Oi1iM Oepy
YHABIMIAPBIHBIH THIMIUTITIH apTTRIPyFa bIKIAT CTSI1.

Kinr ce3gep: OKpITy camachl, CTyJIEHTTEpAiH Oaranay xKyieci, MeIarorukaibIK
KbI3MET, OlIiM Oepy mpoueci, BUPTYaINIbl-MHTEPAKTUBTI 3€pTXaHajap, KOMIIbIOTEPIIIK
TecTuIey, kaz0aia 0akpliay KYMbICTap

Makanaga BHUPTyalIbl-MHTEPAKTUBTI 3€pTXaHANAPAbl PEUTHUHT IKYHECiHE EeHTri3y
MAaceJiecl )KoHe opTa MeKTenTepe O11iM Oepy MPOLECIHIH MapaMeTpIIepiH eJley Kypaagapbl
MEH pEeUTHHITIK XYyWenepiH xobanay OOMbIHIIA KOHLENTYAIIbIK TYPFbIIAH LIENTy Tacliaepi
KapacTeipbulaabl. Kaszipri yakpiTra pecrnyOivKa asChblHAQ, >KOFapbl OKY OpbIHIAApbIHIAFbI
Oaranay KpuTepuiliepi OOMBbIHILIA, CTYACHTTEp MEH TYJIEKTEpre KOMIBIOTEPIIK TeCcTuIey
apKBUIBI OJIIICYJIED KYPTi3UIeI.

Tect HOTIOKENEP1 OUTIM amymIbLIap A6l OaraiayblH HETi31 OOMbIN TaObLIaAbl, COH/IAM-
aK OutiM Oepy VHBIMIApBIH JUICH3USIIAY, CEPTUPUKATTAY KOHE AKKPEIAUTTEY, COHJai-aK
OKYIIbUTApAbl cepTudUKaTTay YIIH Naifananeuiansl. byn mporecTeri Herisri macene —
OUTIMII TecTUIey OfiCl apKbUIbI Oarajay/blH KEeMIIUTIKTepl MEH JKETKUTIKCI3Airi. TecTiney
OMIC1 HETI3IHEH «HMo» HEMECE «KOK» THUMIHJET1 aybI3Ila jKayanTap/abl Oarajiayra Kapamibl,
Oipak 01 OKyWBUIAPABIH  Mocesenepal miemry, ¢GopMmylalapisl IIbIFapy  KOHE
IIBIFAPMAIIbUIBIK JKYMBICTAp JKa3y Ke31HJEerli KOTHUTUBTI KaOUIETTEpiH KepceTHnen/l.
Tectiney nypbic >kayanTaplbl TaHIaylla Ke3IEeWCOK TaHjaayFa ajblll Keayl MYMKIH, Oy
Karaaiaa oKylblUiap TEK IYpbIC JKayanTapbl xkaTtayra yhupeHeni. OKy *bUIbIHBIH €KIHII
KApPTBICBIHJIA TYJEKTep YIIiH OuriM Oepy mporeci Tek bipikkeH ¥aT1ThiK Tectineyre
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MadbIHATyFa JIeWiH KBICKAphIN, OV oJap/blH OWjiay KaOlIeTiHIH HallapiiayblHa OKeedi.
biznin yceiaran Oaranay >Kkydewmiszie aTajdraH TECTUICY KEMIIUIIKTepl JKOoWbUIFaH. bimim
Oepyal tMPIaHABIPYABIH JaMybIMEH, OChI KE3€HJe IIeHIyal Tajam €TETIH MaHBI3/IbI
Mocenenep Kanmai memieni?  TyciHaipy  ymiiH, OutiM - Oepy  NOPOIECIHIH  HETI3Ti
napamMeTpiepiH KapacThIpalbIK;

Heezizei napamemprnep 6inim 6epy npoyeciniy Kazipei mekemenepinoe, o1apovl oauey
KYPbLIbLIAPLIH J3IpJiey Ke3iHoe ecKepy Kaxicem.

CtyaeHTTiH TaOBICTHI €KEHIITIH Kajlaik aHbIKTalkMbI3? OKBITYIIBIHBIH T1€1aroTUKaJIbIK
KBI3METIHIH JICHIeiiH Kayail OaranaitMbi3? MexaHnka, MOJICKYJISIPIIBIK (hDU3HKA, SJIEKTP KOHE
MarHeTu3M, ONTHKA CHSIKTHI OKY TalChIpMajapbIHBIH KYPAEIUIIriH Kajail ejmeidMi3 >KoHe
OaranaliMbI3?

AJNBIMEH, HAaKThl MOHJIEP/I1 OJIIIEY YIIIH HIapajiapabl OeNriiey Kaxer.

KobGanbl xy3ere acblpy OapbICBIHIA SKYPIi3UIT€H XKYHENIK Taljay »MXoHE 3epTTey
oficTepl  CTYJICHTTEPJIH OKY VJArepiMiH, OKBITYIIBUIAPABIH KBI3METIH JKOHE OKY
TarchIpMaJIapbIHBIH KYPACIUITIH OJIIIey MYMKIHJITIH KepceTel, COHIah-aK ojap/blH
OaprbIFbIH O1p IIKasia OOMBIHINA CATBICTHIPYFa MYMKIHJIK Oepeni. Tannay GapbIChIHIA OCHI
eJIIEMJIEP/Il Kacay YIIIH Heri3 OOoJBIT TaObUIATHIH Oarayiap MEH OJIAPJbIH JKHBIHTHIFBI
eKCeHIT1 aHBIKTaAbl. bys1 Oaramap MEH oJlap/JbIH CaHbl OacTamKpl ITKajia OOJIBIN TaOBLIa kI,
OJ1 eHjenir, opOip OaraMeH HAKThl CajJMaK TarallblHAAay Kepek. OpOip OaraHbl HaKTbI
CaJIMarbIMEH CaJbICTBIPY — *OOAHBIH HET13I'1 MIH/ETI.

CryneHTTep/lH YJArepiMiH, OKBITYIIBUIAP/bIH MEAArOrUKaNIbIK KBI3METIH KOHE OKY
TarChIpMaJIapbIHbIH KYPAEIUIITIH 00ObEKTUBTI TYpP/I€ OJIIIEY YIIH, Oaraiayabl HEFYPIIbIM 1]
opi 9.l kKacayFa MYMKIHAIK O€peTiH I1apajgap MEeH mapaMmeTpiep/l alKbplHaay KaxeT. Ochl
KOOaHBIH asfCBhIHIIA JKYMENK Tanaay >KoHE 3epTTey oJICTepl Keliecl Toculaep MeEH
KOHIICTIITHSIIAPbI YCHIHYFa MYMKIH/IIK Oepei.

Heri3ri yFeiMIap MeH aHBIKTaMaJiap:

CryaentTiH yarepimi: CTyIeHTTIH YATEpPIMIH TeK ajFaH OaralapbIHBIH CaHbl aPKbLIbI
FaHa eMeC, COHBIMEH KaTap OJlapAblH camackl OOMBIHINA jJa ejmeyre Oomaasl. MyHaa
TCOPHUSJIBIK OlTIMIEep FaHa €MeC, COHAal-aK TNpPaKTUKaJIbIK JaFabliiap, CBHIHM Oiay,
TarchlpMaliapAbpl IIenry KaOuleTi, COHAai-aKk ajfaH OUTIMAEpIH CTaHIApPTThl eMec
Karaainapaa KojijaHa Oyl e eckepiryl kepek. Ochl YIIIIH Xylie KYpy KaKeT, oHJa apoip
Oara TarnChIpMaHbIH KYPJAEJIUIITIHE, MaTepuajibl MEHrepy JACHreiiHe >XoHE CTYIEHTTIH
OencenauIIrine OaIaHbICTBI HAKTHI CaJIMaKKa M€ O0JIabl.

OKBITYIIBIHBIH MEIAroruKaJbIK KbI3MeTiH Oarasay: OKBITYIIBIHBIH KbI3METIH
Oarasiay yIriH OipHenie ¢pakTopiapabl €CKEPETIH MIKaIa d31piiey KaxkeT:

OxkpbITy THiIMIALIr: OKBITYIIBIHBIH MaTEPUAIJIBI CTYACHTTEPTE KETKI3Yy KaOLIeTI.

OxkpbITy Jmictepi: OKpITyJa HWHHOBAUMSUIBIK TOCUIAEP MEH TEXHOJIOTHSIAPIbI
naianany.

Cryaenrrepain HaTH:Keaepi: OKBITYIIBI 0acKapaThblH CTYJAEHTTEP/IH KETICTIKTEPIH
Oararnay, OHBIH 1II1H/IE CBIHH OMJIay KOHE MPAKTUKAIIBIK JaFIbUIaparbl amy.

Kepi 6aiinanbic xoHe Oencenainik: CTyIeHTTEpAIH OKY MPOLIECIHE KAThICY ACHIreil
MEH OKBITYIIILIMEH ©3apa dPEKETTeCy JCHTEeHI.

OKy TanceIpMaJapbIHbIH KYPIAeJiJdirin Oaramay: MexaHuka, MOJEKYISAPIIBIK
(dbu3uKa, JIeKTP, MAarHUTU3M >KOHE OINTHKaFa KaThICThI TallChlpMajiapabl KYPASTIiK TeHr el
OoiibIHINIA KiTaccuUKanusIayFa 0oJiaibl. by yiiiH Kesecl nkaianbl KOJIaHy YChIHBLIabI:
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AOcTpakuus neHreiii: Kapanaiibim dopMynanapasl MeXaHUKAJIbIK TYP/AE KOJAAHY/IbI
Tajan eTETIH TalChlpMallap MEH OPTYpJl Teopusuiap MEH KOHIETIMsUIApbl TNaijanany
apKBUIBI MICHIIMIEP 931pJIey/Il Tajal eTeTiH TarcChipMaiap.

Ken mingerTisik: TancbipmaHbl STy YIIIH KaHIIA KagaM MEH 9pTYPJl OLIIM KaxerT.
Byn opTypai Tocinnep MEH TeXHUKalap/abl Maianany apKbUIbl TallChIpMaiapabl Myl e
KAMTHIBI.

TanceipManblH nparMaTtu3Mmi: TarncelpMaHBIH IIBIHAWEI ©OMIPre HEMece ajFaH
OuLTiMAep Al MPaKTUKAIBIK KOJIaHyFa KAHIIAJIBIKTHI JKaKbIH €KEHIIT1 (MbICAJIBI, WHKCHEPHSI,
OHEPKICII CaJIaChIH/IA).

Bbaranay xyiieci :xoHe 0aranapabiH caamarbl: CTyJeHTKE KONbLUIFaH opOip OaraMeH
HakKThl Oip cajaMakK TaFalblHAANaabl, OYJ OHBIH OKYy TPOIIECIHJErT MaHBI3IbI OPHBIH
KepceTeai. MbIcabl:

Tectrep MeH 0akbLIay KYMBICTaApbl koOanap, 3€pTXaHAJBIK XYMbICTap HEMece
Oacka Ja KypJell TalchipMaJapMEH CalbICThIpFaHlIa a3 cajJMakka He OOJIybl MYMKIiH,
COHJIali-aK CTYJICHT 631 MEHI'€pMECTEH TYPHIC jKayaObIH >KaTTall aTybl MYMKIH..

Tepen Tangayabl Tajan eTeTiH TanceipMmajap (axTiiep/l ecTe cakray OOMNBbIHIIA
TarchIpMaliapra KaparaHja YJIKeH caiMakKa ue 00Jybl MyMKIH.

Ouney xyiieciH 33ipJiey NpuHIMITEPi:

AMKBIHABIK KOHe 00beKTMBTINIK: JKylie OKbITylIbUIap MEH CTYIEHTTEp YILUIH
TYCIHIKTI ’oHE allbIK 00ybl Kepek. OpOip Oaranay 3J€MEHTI HaKThl CUMATTalbII, TYCIHIKTI
eJIeMepre ue 00Iybl KaKeT.

Uxemainik xkoHe Oeifimaenrimrik: JKyile opTypiii mHoHAEp MEH TalchipMmaiap
TypJiepiHe Oedimaenin, ukeMIi 00ysl kepek. baranay opTypii oKy TancbhlpMaliapblH €CKepe
OTBIPBIIN, TECTTEP/ICH JKEKE KoOanapra JAeiiH 00Iybl KepekK.

Kemenpginik: baranay noctypii omictepi (MbIcalbl, TECTTEP/I1) FaHA eMeC, COHBIMEH
Oipre >kaHa omicTepai 1€ KaMTybl KEpEeK, MbICAJbl, KOOAJIBIK KYMBIC, 3€pTXaHAJBIK
3epTTeyJiep, FHUIBIMU TEOPHSUIApAbl ChIHM TYPFbIA Taljay oHE OUTIMII MPaKTHKAJBIK
KOJIJIaHy.

Icke achIpy Ke3eHaepi:

IIkana J3ipaey: OpOip TamnceipMa Typi, MOH KOHE OKBITYIIBI YIIIH OaraiapablH
caJIMarbl MEH TarchipMasap IbIH KYp/IETIUTITH €CKEPETIH MIKala 931pJeHy1 KaxeT.

Kyiieni cpinay: JKylieHi NmpakTUKaaa CbIHAKTaH OTKI3IM, CTyACHTTEp, OKBITYIIbLIAp
MEH TamchlpMallap TypaJibl MOJIMETTEep JKWHAI, OChl Taljay HeriziHjae >KyHeHi
KEMIIUTIKTEP/I1 KO0 YIIIH KaiiTa oHJIey.

Icke acpipy :xkoHe OKbITY: JKylie O3ipJIeHTeHHEH KeWiH, OKBITYIIbUIAp MeEH
CTYJIEHTTEPTe *aHa >KYWEHIH KYMBICHIH TYCIHAIPETIH OKBITY XYPri3ulyl THIC.

KopbITbIHABLIAN Kesle, YChIHBUIFaH eJIey XKyieci Ou1iM Oepy MpoIeciH 0ObEKTUBTI,
O KOHE aImbIK Oaranmayra Heriz Oomap eai, Oyl CTYACHTTEpIiH YJATepiMiH,
OKBITYIITBUIIAPABIH KBI3METIH KOHE OKY TarChIpMaapbIHBIH KYPACHIUIIriH THIMAI Oaraiayra
KOMEKTECE/1.

PeiiTuHr — Oyn OaranmaHaThIH OOBEKTIHIH Oacka YKcac OOBEKTUIEp apachIHIAFbI
OpHBIH KOPCETETIH MHIWKATOp. BiTIM amymibiHBIH pENUTHHTT — OYJI OHBIH OapiibIK ayiFaH
OaranmapblHBIH KOCBIHJABICHI, OJl JKOCTApJiaHFaH »JKOHE IIEKTI PEUTHUHTTEp apachiHaa
OpHajacapl.

biniM aqymibIHBIH KOCHApPJIAHFAH pPelTHHII — OyJ1 OKyLIbl OapiiblK Oarayiapibl €H
JKOFaphl Oara ajFaH Jkarjaiiia ana anatblH OarajapblHbIH KOCHIH/IBICHI.
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BiniMm anymbIHBIH 1IEKTi peidTHHTI — OYJI OKYIIIbI OapJiblK Oarajap €H ToMeH Oara
0oJica, aJIbIHATHIH OarallapbIHBIH KOCHIH/IBICHI.

OKBITYIIBIHBIH, PEHUTHHT1 — OYJI MYFaJIiM KOMFaH OapJiblK OarajapablH KOCBIHABICHI, OJT
YKOCTIapJIaHFaH JKOHE IIEKTI PEUTUHTTEP apachblHa OpHaIacaibl.

OKBITYHIBIHBIH KOCTIAPJIAHFAH PeTHHII — Oy MyFainiM Oapiiblk Oaraiapibl €H
KOFaphl Oara KOWFaH KaF/1al/ia ana ajJaThlH OaFalapbIHBIH KOCHIH/IBICHI.

OKBITYIIBIHBIH IIEeKTiI pedATMHri — Oy myraniMm Oapiblk Oaramap eH TeMeH Oara
Kolca, albIHAThIH OaFaTapbIHBIH KOCHIHIBICHI.

TancblpMaHbIH peWTHHIT — OYJ OHBIH OpPBIHAANYBl YIIIH KOWBUIFAH OapibiK
OaranapIbIH KOCHIH/IBICHI.

Ocplnaitmia, Oi1iM 6epy MpoLEeCiHIH HET13T1 apaMeTpepi:

- OKYIIIBIHBIH KETICTIKTEP JACHIeH1 (OHBIH PEHTHHT),

- MYFaJIIMHIH TI€JJarOTUKaJIBIK KbI3METIHIH JICHT el (OHBIH PEHTHHT),

- OKY TaIlCBIPMACBIHBIH KYPJCIUIIK AeHTell (OHBIH PEUTHHT1).

Ocpunaiiina, aTaifaH PeUTHHITEpPre HETi3AeNreH 0ackapy >KyHeciH KYpy MYMKIHIIT1
TYBIHJIAWbI, OYJI OKY TMpPOIECIHIH TMapaMeTpliepiH KaKeTTI JIeHreiae ycTam TypyFa
MYMKIiHJIIK 6epeni. by 6iiM O6epy mporecin 6ackapyIblH MaHbI3IbI TTeIarOTUKaJIbIK KYPasIbl
OoJbIl  TaOBUIAJBI, OJI ayAaH, OOJIbIC, MHUHHUCTPJIK JEHTEHIIepiHe KY3ere achIpbUIajibl.
®uznka, XuMus, OMOJOrus KoHe 0acKa MOHAEPAEr KYPAEIl TaKbIPHIITAPAbl KOMIIBIOTEPIIIK
MOJIEIBCY apKbUIbl BU3yaIU3alMsIay aKIapaTThIK TEXHOJOTUSIIAPp HET131H/Ie O11iM carachiH
apTTBIpyJa MaHBI3ABI POJI  aTKApaabl, ajl BUPTYAIABI-MHTEPAKTHUBTI 3epTXaHaJap.bl
naiflamany  OKy  YIIIH  KaXeT  yakbITThl  1mamaMeH  60%-ra  KbICKapTajpbl.
XKorappina artanraH OapibIK Macelieliep OChbl FbUIBIMU jk00a asceiHma [1,2,3,4,6,7,8]
cuaTemernepl OOMbIHIIA IIEMIIE/I].

Ocpnaiina, aTajFaH PeUTHHITEpPre HETi3AeNreH O0acKapy KyHeciH KYpy MYMKIHIIT1
TYBIHJIAWJBI, OYJI OKY TMpPOIECIHIH TMapaMeTpliepiH KaKeTTi JeHreiae ycram TypyFa
MYMKIiHJIK 6epeni. by 6iim O6epy mporecin 6ackapyIblH MaHbI3IbI TTeIarOTUKAJIBIK KYPasIbl
OombpIm TaOBUIATBI, OJI ayAaH, OOJIbIC, MHUHHUCTPJIK JEHTEHIIepIHe JKYy3ere achIpbUIajibl.
®duznka, XuMus, OHOJOTUS KoHE 0acKa MOHAEPETT KYPAETi TaKbIPBIITAPIbl KOMITBIOTEPIIIK
MOJICIIbJICY apKbUIbI BU3YyaIH3allUsIIay aKapaTThIK TEXHOJIOTHsIIap HET131Hae OUTiM carachbiH
apTThIpyJla MaHBI3bl POJI aTKApajbl, ajl BUPTYaJAbI-MHTEPAKTUBTI 3epTXaHaJapbl
naiflaany  OKy  VIIIH KQKET  YakKbITTBl  I[IAMaMEH 60%-Fa  KbICKapTaJbl.
XKorappima atanraH OapibIK Maceleliep OChbl FhUIBIMU jk00a asceiHma [1,2,3,4,6,7,8]
ciaTeMesniepl OOMBIHINA TSI,

Koba  crygeHTTepAlH  YJIrepiMiH, MYFamIMAEPIIH  KYMBICBIH  KOHE  OKY
TaIrChIpMaJIapbIHBIH KYPJEIUITH CaHABIK TYPFbIIAH ©JIIey MYMKIHIITIH KOpCeTy YIIiH
KyHenl Taijay MEH OJiCHAMAJIBIK 3epTTeyJiepAl KaMTHAbL. OJIemMaep Heri3li peTiHjae
arpIMJIaFbl Oarajap aJbIHFaH, OJIAPABI XKETUIIIPY KOHE CTaHIapTTay KaxeT. baramay xyiieci
Ka3ipri yakeitTTa 100 x)oHe 10 OanmblK mkamamapabl KaMTHABI, OJap JCTYpiii O6ec OanabiK
KYWEMEH KOppessusIaHybl THIC, O0J Tek TepT Oammel (2,3,4,5) KoJmgaHambl.
OpOip moH OOMBIHIIIA KYPACIUIIK ASHTeiIepi OoMbIHINA cypakTap OaHKIHIH KacaTybl KaKeT,
OFaH JKBUIJIBIK, >KaPThDKBUIIBIK, TAKBIPHINTHIK XOHE TAaKBIPBIN IMIHACTI CYpakTap MeEH
TancelpmManap eckepiient [7,9,10]. Myngait TancelpManapra apHalFaH  KYpACNUIIK
JieHreiepl OOMbIHIIIA KOMIBIOTEPIIK JAEPEKTEp KOPbl YHEMI KaHAPTHUIBII, TOJBIKTHIPHLUIBII
oTeIpaabl. bys 6a3a TanceipmManapablH KYPACSIUTIK PEUTHUHTICIH, COHIai-aK MyFaIiMIep MeH
OKYIIbUIAPIbIH PEUTHHTH ©JIIIeyA1H Heri3i 0omaabl.
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Marematuka, ¢usnka, UHPOPMATUKA XKOHE T'yMaHUTAPJBIK MOHJEP CUSKTHI MOHIAEP
OOMBIHIIIA PEUTHUHITIK OJIIICYJIEP YIIIH MMai alaHbIIaThIH CypaKTap OaHKIH Kypy YIIIiH Keyeci
KaJlaMJIap OPBbIHIATYbl KepPeK:

bapnapik moHAep OoifbiHIIA OKY-KYHTI30€TiK »KocmapiapAbl FbUIBIMU  >KOHE
neJaroruKajiblK CTAaHAAPTTAP MEH MPUHIUIITEPTe COUKEC d3ipIiey.

Oxky-kyHTi30emik  JKocmapiapia — Keimeci  Oakplmay — cpe3iepiH  Oenriiey:

* XKp1apIK OakplIay cpesnepi;

* J)KapTeDKBUIABIK OaKblIay cpesniepi;

* TakpIpBINTHIK OaKbIIAY Cpe3nepi;

* [1IKi-TaKBIPBIMITHIK OaKbLIAYy Cpe3iepi;

* [IIKi-TaKBIPBINTHIK OKY CUTIATBIHIAFBI CPE3TIEP.

OpOip OakplIay cpesl YIIiH TEKCEPY KYMBICTApbIH OTKI3Y YIIIH KaKETTI TarchlpMaiap
CaHBIH aHBIKTAIl, KYPACJILUIIK JIeHreinepi OoibIHIIa TarchbipMaap OaHKiH KYpy.

Opbip Oakpulay cpe3l YIIH TarnchlpMaidapAsl TaHJAI, OJIApAbIH HETI31H]Ie
TarceipMaliap 6a3achliH JKacay, Kejecl eCKepTyJIepMeEH:

* AHBIMAJTBLIBIK;

» Kypaeniniik aeHreii;

* [Tapaynenpaik.

Kannel ¢usnka OoiblHIIA OapiibIK TaKbpIpbIITap OOMBIHILIA TarChlpMalapAblH
mamMaMmeH canbl 190 Oomanbl. Erep Oip tomra 30 CTyneHT OKUTBIH O0Jca, >Kajlibl
tanceipManap canbl 5700-re xetreni. by 0apibik gepekTep 0a3achIHbIH KOJEMIH KOPCETYTre
MYMKIHJIIK Oepei.

bapaplk Tekcepy TamnchlpMaiiappl MOTIHAEPIMEH JKayanTapbl JEpeKTep OaHKIHE
€HTi3UIeAl, ON ajAblH aja OarjapiaMallibulapMeH d3ipieHell. byn OaHK MbIHATapIbI
KAMTH/IBI:

* OKy-KYHTI30€eiK )ocmapiap 0aHki;

* Tekcepy TanceipMagapblHbIH OaHKI;

* bakpunay TanceipManapbIHbIH OaHKI;

* JKeke mipIrapManibuIbIK Y TarchblpMaiapblHbIH OaHKi;

 Cabakrappl cyiliemeniey YIiH diCTeMENK MaTepuaiiap OaHki.

OKpITY camachlH apTTHIPY YIIiH (PU3MKA, XUMUS, OMOJOTHs, UHPOpMaTHKa XKoHE OacKa
MOHJIEpJIETT KYp/ielll TaKbIPhINTapAbl aKMapaTThlK TEXHOJIOTHSIIAp HETI131H/I€ KOMIBIOTEPIIIK
MOJEIBACYMEH BHU3yalu3alusiay epexIie MaHBI3/Ibl 00JIBII TaObLIAbI.
OKymIsIapAblH OKY JKYKTEMECIH a3aiTy >KOHE OKBITY camachlH apTTHIPY MaKcaThIHAa
BUPTYJIJIbI-HHTCPAKTHBTI 3epTXaHAIApAbl KOJIJAaHy YCBIHBUIABI, Oy TOHACPII OKyFa
KYMCaJaTblH YakbITThl 1miamamMeH 60%-ra JaeiiH  KbICKapTyFa MYMKIHIIK —Oepel.
by Ky>XaTThIH Tangaybl Ka3ipri yakbpITTa 1MIKI )KOHE CHIPTKbI Oaralniay >KyHEeCIHIH araaiubl,
COHJIali-aK >KOFapbl OKY OpBIHAApbIHAA Oarajiay KpUTEpUisiepl Typasibl TYCIHIK aiyFa
MYMKiHAIK Oepeni. KonmanbicTarbl cTaHgapTTapFa Colikec, OKY HOTIDKENIEpiH Oaranay Kemeci
napameTpJiep HeT131H/e Ky3ere achIpbLIa Ibl:

OkymbUIapablH,  OKYy HOTHXKeNepiH Oaranmay KOMIBIOTEPIiK ¢dopmaTTa KemeH Il
TECTIJIEy TEXHOJOTUACHIH KOJJAaHy apKbUIBI JKy3ere achIpbuianbl (opl  Kapal —
KOMIIBIOTEPIIIK TECTLIeY), OyJ1 O11iM Oepy canachlHa YOKIIETTI YHBIMMEH 31pJICHIEH;

baranmay ke3iHje OKylIbUIapFa o3 OUIIMIEpiH, JaFabUIapblH JKOHE KaOuleTTepiH
KOpPCETY YIIIH TeH MYMKIHAIKTEp MEH JKaFAailnap skacanajbl.
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Korapbiaa aranraH TapMakTapbl Tajljail OTBIPHIN, OKY HOTHKEJEpiH OaranaybiH
HET13T1 9JiC1 PEeTiH/AC KEIISeH Il KOMIIBIOTEPIIIK TECTUICY CaKTaIaThIH IBIFBIH KOPBITHIHBLIAYFa
0Ooabl.

Kaszipri yakpITTa, KOMIBIOTEPJIIK TECTUICY KE31HJE KajIbl Ou1iM OepeTiH OacTaybIln
KOHE opTa OLIiM OarmapiaMaliapblH ©TETIH OKYIIbUIap YIIiH Oarajay IIKanachkl Keneciaei
MarbI3IBIK KOPCETKIIITEPMEH Oepiiemi:

- «Orte xakce» — 85%-100% apabIrsl;

- «XKakcey — 65%-84% apaibIFsr;

- «Kanararranapibiky — 40%-64% apanibirsr;

- «Kanararranapisikcesy — 40%-maH a3 Aypeic JKayamTap Kbl  ChIHAK
MaTepHUaIBIHIAFbl CYPaKTap/IbIH CAaHBIHAH.

KommbroTepilik  TecTiiey HOTHKelnepl Oec OanablK CaHIBIK IIKajga OOMBIHIIIA
OarajaHagpbl.

binim Oepy yibIMaapbiH Oarajay KpUTEpUHJIEpl Kejeci JEeHrensaepre cCoukec eJley
KypangapeiHa Herizaeneni: «yariy — 90-100, «wxkakcey — 70-89, <OKeTUAIpyal Kaxer
ereai» — 50-69, «toemen» — 0-49. [lerenmeH, CTyIeHTTEp MeH O11iM Oepy YibIMIaphl YIIIH
OCBIHJIa Oarajnay KpHUTEpHiliepi OOBEKTUBTI €MeC »KOHE OKYIIbUIAPILIH OUIIM JEeHreHiH,
COHJIali-aK YHUBEPCUTETTIH >KaJIbl JEHI€1H HAKThl KopceTneiai. Anaiiaa, Oy Oaranap omi
Jie JTUIECH3UsIIay, aTTeCTallUsIIAY KOHE aKKPEIUTTEY >KyHeNepiHiH Heri31 O0bIn Kaja oepen,
COHJIali-aK CTYJEHTTEPJIH aTTEeCTAalMsAChl YIIIH KOJIJaHbUIaAbl. bByn KyleHiH Herisri
npobsieMachl — TECTUICY apKbUIbl OUTIMAI OaraniayiblH AQJICI3JITT MEH TOJBIK €MECTITI.
TecTiney o/ici HETI31HEH «HMd» HEMECE «GKOK» KayanTap TYPIHAEr! KapanaibiM JaFabliap/bl
Oarayiay YIIIH KOJalibl, OipaKk oOJ CTYIEHTTIH KYpJAeJl Mocesesiep/l ey KaOuleTiH,
IIBIFAPMAIIBUIBIK YKYMBICTAPIBI a3y HEMece TeopeMalIap bl ISJICNICy CUSKTHI JaFablIapbiH
kepcetrneial. Tecrtinepne AYphIC KayanThl OeC YCHIHBUIFAH HYCKaJaH Ke3JeMCOK TaHIay
MyMKiHairi 6ap. Ocbliaiiiia, eH )KaKchl OKYIIBI Ja €H KOFapbl HOTHKEHI KOPCETIEeYl MYMKIH,
an oprtamia OUTIM JEHreWlHe We CTYJIEHT Kofapbl Oamn ana amanel. byn ocipece kociou
OUTIKTLTIKTI Oaranay Ke3iHe allKbIH OalKajaabl: TECTTEP/E KOFaphl HOTHIKE KOPCETKEH
OKyIIbUTIap KeOiHece OIpIHII KYMBIC OPHBIHAA KUBIHIBIKTApFa Tam 00Jiajbl, OYJI OJapIbiH
oimay KalOljaeTi MEH IIbIFapMaIllbUIBIK JaFAbIaPBIHBIH SKETKUTIKCI3AITiH Kepcereni. bis
YCBhIHFaH 0arasiay TEXHOJIOTHSCHIHIA OChI KEMITUTIKTEPAl KO0 MaKCaThIHIA Y3/IIKC3 Oaraay
KYyHecl eHTI3UIreH, OJ1 opTYypJil Ke3eHaepe ka30aiia 6akpuiay *KYMBICTapbl MEH TECTUIECP/,
COHJali-aKk TaOWFu >KOHE TYMaHUTAPJIBIK IIOHJEpP OOWBIHIIA TaKBIPHINTHIK TEKCEPYJIEp,
HIBIFapMaliap, dcceliep JKOHE KEKe TarlchipMaiapibl KaMTUJIBl. OpOip OKYIIBIHBIH Oarachl
OCBI JIepeKTepre Heri3zene/il, TeKCepy TarncblpManapbl OaHKiHIH KOMETIMEH.

KopbiThiHabl. Kanmbl, ycbiHbUIFAH Oaranay skyiheci Kasipri OiuaiM Oepy >KyHeciHiH
HETI3r KeMIIUTIKTEPIH €CKepe OTBIPBIN, OKYIIbUIAPABIH O111M JeHreiliH OOBEKTHBTI MKoHE
non Oaranayra OarpITTaifraH. TecTiiey 9MICIHIH IIEKTeyIepl MeH Ke3AeMCoK kayan OepyiH
MYMKIHJIIT], ocipece MIbIFApMAIIBUIBIK KaOUIeTTep MEH KypHAell Mocelenepal Ienry
JaFbUTaphIH Oaranay Ke3iHae aWkeiH KopiHeni. COHABIKTaH Y3/IKCI3 Oaranay >KyHeciH
€HTI3y apKbLIbl, aTam alTKaHga, >ka3bamia OakKbulay >KYMBICTApbIH, 3CCelep MEH
HmIpIFapMaiapasl  O0arajgay apKbpUTbl  OKYIIBUIAPABIH OUTIMIH  TOJBIKKAHABI Oaranayra
MYMKIHZIK TYBII OTBIP.

¥YChIHBUIFAaH OfIC OKYIIBUIAPABIH OUTIMIH FaHa eMec, OJiapAblH JaFIbUIapbIH,
IIBIFAPMAIIIBUIBIK OMJIay KaOlIeTTepIH >KOHE IOHTe JereH TepeH TYCIHIKTepiH Oaranayra
MYMKIiHIIK Oepeni. CoHbIMEH KaTap, Y3[1KCi3 Oarajiay »KyHhecl OKyIIbIIapAblH OKY YIepiCiHe
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YHEMI1 KaThICYBIH JKOHE ©3JIepiHIH OLTIMIH »KakKcapTyFa MYMKIHAIK Oepeni. by Tocin 61mim
0epy yYibIMIapbIHBIH )KYMBICBIH J1a XKaKcapTaabl, ©UTKEHI MyFallIMJIEpTe OKY MPOLIECIH YHEMI
KaJarajarl, KakeT OOJIFaH jkKaF/iaiiia Ty3eTyJiep eHIi3y MyMKIHIIT Oepiieni.

Ocpunaiimna, jxaHa Oaranmay »xydeci OuriM Oepy calachblHAAaFrbl OOBEKTUBTLIIKTI
apTTBIPBIN, OKYIIBLIAPABIH KOCIOM jKoHE IIbIFapMaIllbUIBIK KaOlJeTTepiH Oarayiayarsl
HIBIHANBI KOPCETKIITEPl KopceTeni. by o3 ke3erinae 6i1iM Oepy YHBIMAAPBIHBIH CanachlH
apTTBIPYFa, OKYIIBUTAPIBIH OUTIM JIEHIEHiH dKOFaphl Topexkeae Oaranayra xKoHE Kbl O11iM
Oepy yAepiCiHIH THIMAUTITIH apTThIpyFa bIKIAJ €TeIl.
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Axmer0exoBa AkmapaJj KaiipaToBna
MarucTpaHr 2 Kypca
KasHITY um.AGas
(r. Anmmarsl, KazaxcraH)
Hayunblii pyxkocBoaurennb: JKaapaesa Jlapuca YuraHoBHa

HOHATHUE HEITPEPBIBHOCTHU U ITPEJEJIA ®YHKIIUA B
IKOHOMMUKE, PU3UKE U UHX)KEHEPUN

AHHOTaumMs: MareMaTuueckue TMOHSTUS Tpelelia U HENPEPHIBHOCTH UTPAIOT
OOJBIITYI0 POJb B PA3IMYHBIX O0JACTSIX HAayKH M TeXHUKH. OHU TIOMOTAIOT OIMHUCHIBATH
MPOLIECCHI, MOAEIUPOBATH SBJICHUS U HAXOAUTh PEIICHUS CIOXKHBIX 331a4. B nanHO cTaThe
pPacCMOTPUM, KaK 3TU MOHATHUS TPUMEHSIOTCS B 9KOHOMUKE, (PU3UKE U UHKCHEPUH.

C MOHSATUSIMU HEMPEPBIBHOCTU U npenena  QyHKIUU ~ ydamuecs
o01e00pa3oBaTebHON IIKOJIBI 3HAKOMsTCS Ha crapued cryneHu (10 xmacc). OnHu
M3Yy4YaroTCs KaK B KJaccax ¢ €CTECTBEHHO-MAaTEMAaTUUYECKUM HaIIPaBIICHHEM, TaK U B KJIaccax
C OOIIECTBEHHO-TYMAaHUTAPHBIM YKIOHOM.

KiaroueBbie cjoBa: mpenen (QYHKIUH, HENPEPHIBHOCTh (GYHKIHU, KOHOMHUKA,
bu3uKa, HHKEHEPHUS.

IIpeaes u HenPepPBLIBHOCTL B JKOHOMHUKE

B okoHOMUKE mpenenbl UCHOJIB3YIOTCS JUIA aHAIW3a AUHAMHYECKUX IIPOLIECCOB.
Hanpumep, B MUKpOPKOHOMHKE C ITOMOLIBIO NPEAENA OLEHUBAKOT MPEACIBHYI0 CTOUMOCTD
WM TIPENENIbHYIO MOJE3HOCTh ToBapa. Ecnu ¢yHKUMS crnpoca Wiv MPEIoKEHUs SIBISIETCS
HEIPEPHIBHOM, 3TO MO3BOJISIET MPOTHO3UPOBATh M3MEHEHMs LIEH U 00BEeMOB Ipojax 0e3
PE3KHX CKAYKOB.

Taxke mpenensl UCHONB3YIOT NMPU U3YYEHUHM TOJTOCPOYHBIX TpeHIoB. Hampumep,
nmpu uccienoBann pocra BBII cTpanbl MOXKHO aHAIM3UPOBATh, K KAaKOMYy 3HAYEHUIO
CTPEMATCS OKOHOMHYECKHE II0KA3aTeId [PU HU3MEHEHHHM PA3JIUYHBIX [1apaMeTpOB
(Hanmpumep, UHBECTULIUHN).

Paccmorpum 3amady M3 Kypca IIKOJBHOM MAareéMaTHKH C OJKOHOMHUYECKHUM

COAEPKAHUEM:
[Tpou3BOANTENBHOCTE TPY/a HA MPEANPUATUN U3MepseTcsa PyHKITUEeH
100
P(t) =10+ ——
Q Tt

rae P(f) - xoauuecTBO €IUHMII MPOAYKIIMA HAa OJAHOTO pabOTHHKA B JEHb uepe3 t
MECSLIEB OCIIE 3aITyCKa MMPOU3BOJICTBA.

Haitgure npenen npou3BOAMTENBHOCTH IpU ¢t — 0. YTO 3TOT mpenesl 03HAa4daer C
AKOHOMHUYECKOW TOUYKH 3pECHUS?

Penrenue:
Haiinem npenen @yHkuuu npu t — oo:
!lirran(t) =10

- 3TO 03HAYaEeT, YTO CO BPEMEHEM MPOU3BOAUTEIHHOCTh CTAOMIN3UPYETCS HA YPOBHE
10 enuHUL TPOIYKUINH B ICHb.
IIpeaesa u HenpepbIBHOCTHL B (PM3UKeE
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B ¢usuke Takke MMPOKO UCIOIB3YIOTCS TTOHATHS TIpeena U HenpepblBHOCTU. OuH
U3 CIIOCOOOB OMpe/IeTeHUs] CKOPOCTH JBIKCHHUS B KMHEMATHKE MPEICTaBIAETCS KakK Mpee
OTHOIIICHUSI MPOUICHHOIO MYTH KO BPEMEHU IIPU CTPEMIICHUU IMOCJIEAHETO K HYyJ0. B
TepMOJUHAMHUKE (PYHKIIMM COCTOSHHS TEMIIEpAaTyphl M JIaBICHUS JOJDKHBI  OBITh
HEIPEPBIBHBIMU B paMKax (pa30BOro mepexo/ia mepBoro poja.

N3MeHEHHST 3JIEKTPUYECKOrO MOJISI B IMPOCTPAHCTBE OIHUCHIBAIOTCA C IMOMOIIBIO
HEMPEephIBHBIX ~ (QyHKIM. B  KBaHTOBOW MeXaHWKE BOJHOBBIE (DYHKIIMM  YaCTHIL
paccMaTpUBAIOTCS KaK HENPEPHIBHBIE, UTO BAYKHO I ONMCAHUA BEPOATHOCTHBIX aMIIUTY .

[TpuBenem mpumep GU3NYECKON 3a1a4H:

Kosm4ecTBoO paluOAKTUBHOTO BEIIECTBA U3MEHSETCS 10 3aKOHY:

N(t) = N[]BHM

rae Ny - HayajabHOE KOJIMYECTBO aTOMOB, A - TIOCTOSIHHAS pacinana, t - Bpems.

Haitnure npenen N(t) mpu t — oo. Kakoe ¢gusudeckoe 3HaYCHHE UMEET TOT Mpeaen?

Pewmenue:

Haiinem npenen N(t) npu t — oo:

lim N(t) = lim Nge M =0
i—oo t—00 )

OTO0 03HAYAET, YTO CO BPEMEHEM KOJIMYECTBO PATUOAKTHBHOTO BEIIECTBA CTPEMUTCS
K HYJIIO.

®du3nuecKuil cMbICI Ipeiesa: paauoakTUBHOE BEIIECTBO IOCTENIEHHO PaclagaeTcs, U
yepe3 OECKOHEUHO JI0JIT0€ BPEMsI €ro MPAaKTUYECKU HE OCTAHETCH.

IIpenes u HenpepbIBHOCTH B MH:KEHEPUHU

B wumxeHepun TIOHSATUS Tpefena W HENPEepPhIBHOCTH BaXXHBI TIPU  aHAIU3E
CTPYKTYPHBIX HArpy3okK, TEIUIOTIEpelayd M JJIEKTPOMAarHUTHBIX moJed. Hampumep, B
CTPOUTEIHLHOM MEXaHWKe pacyeT mporuda Oanku TpeOyeT HCIOIb30BaHUS HENPEPHIBHBIX
(GyHKLMIA, YTOOBI 00eceYnTh 0€30MACHOCTh KOHCTPYKIUU.

B oanekTpoTexHuke Tiepeqaya CUTHAJIOB Yepe3 CHCTEMBbI CBSI3W 3aBHCHT OT
HETPEPHIBHOCTH (DYHKIIMM, OMMCHIBAIOIINX W3MEHCHUE HANPSDKCHHS M TOKa BO BpeMeHU. B
ABTOMATUYECKOM YIPABICHWU TpeAel M HEMPEpHIBHOCTh MOMOTAalOT pa3padaThiBaTh
QJITOPUTMBI, 00ECTICYNBAIOIINE TUIABHOE PETYJIUPOBAHNE TPOIIECCOB.

[Tpumep 3a1aun U3 MHKEHEPUH, PEIIACMBbIi uepe3 mpeelt:

[Iporu6 ropuszoHTaIBLHOM OAJIKK, 3aKPETIEHHON HA OJHOM KOHIIE U HArpy>KeHHOH Ha
JPYTOM, OITUCHIBACTCS (DYHKIIHECH:

:

rae F - cuna narpysku (B H), k - koaddunment xxéctkoctu 6anku (B H/m),
X - pacCTOSsIHUE OT 3aKPEIUIEHHOTO KOHIIA (B METpax).
HaiimuTe yron HakiioHa OaKi B TOYKE X = 2 M, HCTIONB3YS MPEACI:
. y(z+ Az) —y(z)
f(z) = lim
( ) Ax—0 Az

Pemenue:
OrnpenenuM yroj HakJIoHa OajaKyd B TOUKE X = 2 M:
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or v Y24+ Az) —y(2)
)= A
[ToxcraBmsiem GyHKITHIO TpoTHOA:

E{04 Ae)P— £(2)°
9{2) - Ali‘nill 7:( l_ .;)I‘ k( )
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Takum 00pa3oM, pacCMOTPEHHE M HU3yUYCHHE TOHATHM Tpejena W HENpPEePhIBHOCTH
CTAHOBUTCA OYCHL Ba)XHBIMH JUII CTAQHOBJICHHS cIenHaiucToB. OHU  ABISIIOTCS
(dbyHIaMEHTAIPHBIMH B MaTeMaTHKE, HO TakXKe IPUMEHSIOTCS W B JAPYTHX 00JacTsX.
Hampumep, sxoHOMHKa, (PU3MKAa M HWHXKEHEPHS aKTUBHO HCIIONB3YIOT 3TH TOHATHS IS
aHajiu3a W pELICHUS pPa3IMYHBIX 3ajad. 3HAYUT, MpeJe] U HENPEPHIBHOCTH SIBISIOTCA

HEOTHhEMJIEMOI YaCThIO COBPCMCHHOI'O HAYYHOI'O U TCXHOJIOIT'HYCCKOT'O IIporpecca.
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Caxunos AiiBap AiTyapoBHY
HayuHb1li pyKOBOIUTETL IPOEKTA,
EHY wum. JI.H. I'ymunena
(r.Acrana, Ka3axcran)

PA3PABOTKA TPEBOBAHMI K COJIEP)KAHUIO U CTPYKTYPE
YUYEBHbBIX OBPA3OBATEJIBHBIX KYPCOB JJIS1 PASMEIEHUS HA
INJIAT®OPME IS CUCTEMbBI HOATOTOBKH U ITEPENTIOAI'OTOBKHA
HEJAT'OT'MYECKHUX KA/IPOB

AnHotaumusi: CraThsd TMOCBsIIEHA pa3pabOTKe TPeOOBAaHUN K COJEPKAHUIO U
CTPYKType 00pa3oBaTelbHBIX KYypCOB, MPETHA3HAYCHHBIX I pa3MEIICHHUS Ha IMHU(POBBIX
miaThopMax, € YIETOM OCOOCHHOCTEH CHCTEMBI TOJATOTOBKH M  IEPEHOATOTOBKH
MearoruIecKux KaapoB. B Hell akineHTUpyeTcs BHUMaHHE HAa aKTyaJdbHOCTH aanTaIldu
MEJarorOB K COBPEMEHHBIM  YCIIOBUSIM  NMPO(PECCHOHAIBHON  JCATEIBPHOCTH  4epe3
UCIIOJIb30BAaHWE WHHOBAIIMOHHBIX TEXHOJIOTWM. PaccMaTpuBaroTcss KITIOYEBBIE aCHEKThI
MPOCKTUPOBAHUSI KYypCOB, BKJIOUas HX MOAYJBHYIO CTPYKTYpy, HWHTEPAKTUBHOCTD,
MHOTOYPOBHEBOCTh M MPAKTUUYECKYIO HaIpaBiIeHHOCTh. OmuUCaHbl METOJbI HUCCIEIOBaHUS,
BKJIIOYAIONIME  aHAJIM3  HOPMATHUBHBIX  JIOKYMEHTOB,  KOMIIApaTUBHOE  HW3Yy4YCHUE
oOpa3oBaTeNbHBIX MPOrpaMM M ampodaiiuio MatepraioB Ha targopme Blockchainstudy kz.
[TnaTdopma mpenocTaBiseT YHUKAIbHbIE BO3MOXHOCTH JIJISi TIOBBIIICHUS MPO3PAYHOCTU U
JOCTOBEPHOCTH JIaHHBIX 00pa30BaTENLHOTO TMpollecca 3a CYeT MPUMEHEHHsS ONOKYeiH-
TexHoJoTuid. [IpuBeneHB pe3ynbTaThl anmpoOalyK, CBUACTEIBCTBYIOIIME O TIOBBIIICHUU
YPOBHSI BOBJICUCHHOCTH U YCHCIIHOCTH TEAaroroB MpHU OCBOCHUU KYpPCOB, a TaKXe O
MEePCIEKTUBAX WHTETPAIMH MOAOOHBIX PEIICHUA B CHCTEMBI TIOBBIIMICHUS KBaIupuKanuu. B
3aKJTIOYCHUE TIPEAJIOKEHBI PEKOMEHIAIMK 110 JATBbHEHUIIIEMY Pa3BUTHIO 00pa30BaTEIBHBIX
MIPOTpaMM C MCTIOJIB30BAHHEM IHU(PPOBBIX TEXHOJIOTHH.

JHannoe uccrnenoBanue (unancupyercs Komurerom Hayku MUHHCTEPCTBA HAyKU U
BhIciIero oOpa3zoBanus PecnyOnuku Kazaxcran (I'pant Ne AP19177277).

KiaroueBbie cjoBa: ydeOHble Kypchl, IudpoBas 1uiarpopma, MepenoaroToBKa
MeJIaroroB, CTPYKTypa Kypca, METOJIMKa O0y4eHHUs.

BBenenue. B ycrnoBuSX CTpPEeMHTENBHOTO pa3BUTHS ITUGPOBBIX TEXHOJOTUHA U
MEHSIOIUXCS 3alpOoCOB O0IIECTBAa K MENaroriyeckuM KajpaM 0co00 BakKHO pa3paboTaTh
KaueCTBCHHBbIC O0pa3oBaTebHBIC NporpaMmbl. llenmb maHHON cTaTbu — MPEACTaBUTH
KOHIICTIIIUIO TPEOOBAHUM K CTPYKTYPE U COACPIKAHUIO KyPCOB IS TIEAaroroB. AKTYalbHOCTh
TeMbl OOYCJIOBJIEHa HEOOXOAMMOCTHIO aJalTallMi TEeAaroroB K COBPEMEHHBIM YCIOBHUSIM
PabOTHI U MOBBIIEHUS UX MPOHECCUOHATBHBIX KOMIIETEHIIUM.

Jluteparypublii  0030p. CoBpeMeHHBIE UCCIEIOBAaHUS B 001acTH LU(PPOBOTO
00pa30BaHMsl YKa3bIBAIOT HA KIIFOUEBBIE ACMEKThl Pa3padO0TKHU YCIEUIHbIX 00pa30BaTEeIbHBIX
nporpamm. Tak, Anderson u Elloumi [1] moguepkuBaroT 3HaY€HUE TEOPETHUECKON Oa3bl U
MPaKTUYECKOM HampaBieHHOCTU KypcoB. Garrison U Vaughan [2] akIeHTUPYIOT BHUMaHUE
Ha HEOOXOJAMMOCTH WHTETPAIMM CMEIIAHHBIX (OPMATOB OOYyYEHHUS MJIS TIOBBITIICHUS
3¢ (HeKTUBHOCTH BOCIpUATHS MaTepuaina. B oTeuecTBeHHOI nuTeparype, Hanpumep, [lannna
u BaBunoBa [3], ocHOBHOE BHUMaHue yJensieTcss poiu HUpPOBbIX TEXHOJIOTHI B CO3/1aHUU
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MHTEPAKTUBHBIX 00pa30BaTeNbHBIX MporpaMm. JlaHHbBIE HCCIEAOBAHMS MOATBEPHKIAIOT
HEOOXOUMOCTh  CTPYKTYpPHOTO TMOAXOAa K MPOEKTUPOBAHUIO y4EeOHBIX KYpPCOB,
OpPUEHTHUPOBAHHBIX HA MIPAKTUYECKUE MOTPEOHOCTH ME1aroros.

Metoabl ucciaenoBanms. lccienoBanue OCHOBBIBAIOCh HA KOMIUIEKCHOM MOJXOJIE,
BKJIFOUAIOIIEM CJIETYIOIIUE METOIbI:

- AHaM3 HOPMAaTUBHBIX JIOKYMEHTOB MW  00Opa30BaTelIbHBIX CTaHIAPTOB,
PETYIUPYIOIMNX TOTOTOBKY IEIarOroB.

- KommapatuBHOEe wHccneoBaHUE CYIIECTBYIOIIMX OOpa30oBaTEIbHBIX KYpCOB IS
U (POBBIX MIATPOPM.

- lHTEpBBIO C 2KCIIepTamMu B 00JIaCTH NIEAArOTHKY U ITUGPOBOTO 00pa30BaHUS.

- AHKETHMpOBaHHWE TIEJJaTOTOB, YyYAaCTBYIOIIMX B TMPOrpaMMax TOBBIIICHUS
KBaJIU(DUKAIIAN.

B nonosHeHue, METOMOJOTHSI HCCIEAOBAHMS OCHOBBIBAETCS Ha KOMILIEKCHOM
MO/AXO0/€,  BKIIOUAIOIIEM  aHAJIM3  COBPEMEHHBIX  00pa3oBaTeNbHBIX  IUIATPOPM,
MIPOEKTUPOBAHUE TPEOOBAHUM K CTPYKTYpE U COJCPKAHHUIO YUYEOHBIX KypCOB, a TaKkKe
anpoOaiuio pa3paboTaHHBIX MaTepuayioB. JIJisi MNPOBEPKM U OLEHKH TMPEJIOKEHHBIX
TpeboBaHui OblIa wHcHoNdb30BaHa OnokuerH-maTpopma Blockchainstudy.kz, xotopas
BBICTYTMHJIa B KAUECTBE MHCTPYMEHTA JJI alipoOalii CO3/JaHHBIX Y4€OHBIX KYpPCOB.

51 https://blockchainstudy.kz & Al

@ BLOCKCHAIN STUDY MnasHas IOns meHTopos Bxog

O6pa3oBaTesibHas 6/I0KYEenH
nnatpopma
«Blockchain Study»

MonyunTe BoCTpeGOBaHHbIE 3HaHWA W HACTOAWWI UMppoBOn
CEpPTUPUKAT C TRAHCKPUNTOM Ballel yernepaemocTH
COBEpLEHHD GECnNaTHo.

Hal nopTtan nocTpoeH Ha Ba3e 6NoKYenH TEXHONOM MM,
No3ToMY BCE BaLUM AaHHLIE 38LUMUIEHBl M HUKTO HE CMOXET

BHECTW U3MEHEHWA B Bally akaleMWYECKYHD yCNeBaeMOoCTb

MogpotHee Pernctpauuna

Pucynox 1 — I'maBHas ctpanuia 010K4eiH miaaTdopmbl

[Tnatdpopma Blockchainstudy.kz mnpencraBiser co0oii MHHOBALIMOHHOE pEILIECHHUE,
WHTETPUPYIOIIEe TEXHOIOTHH paclpeieIEHHOTO peecTpa B oOpazoBarenbHbIN mporecc. OHa
pa3paboTaHa ¢ 1ebi0 00ecneYeHns MPo3pPavyHOCTH, JOCTOBEPHOCTH U COXPAaHHOCTH JaHHBIX,
CBS3aHHBIX C OOy4YeHueM, cepTuuKanuei u pa3BuTueM KomrereHuuid. [lmatdhopma
MOJJIEP)KUBAET OCHOBHbIE (DYHKIMM JJIs OpraHu3aluu 00pa3oBaTeIbHOrO IMpollecca,
BKJIIOYAsl pa3MelleHue y4eOHBIX MaTepUalIOB, MPOBEACHHE NUCTAHIIMOHHOTO OOYy4YEeHHsS U
TECTUPOBAHUS, a TakXKe BBIJAUYYy OJJIEKTPOHHBIX cepTuduxartoB. KiroueBas 0coOEHHOCTDH
Blockchainstudy.kz — wucnonp3oBanune TexHomoruu ONOKYeHH st (UKCAIMH  BCEX

21
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KJTFOUEBBIX COOBITHI y4eOHOTO Mpoiiecca. ITO 00ecrneuynBaeT HEM3MEHHOCTh U MOJIMHHOCTD
JAHHBIX, YTO OCOOEHHO BaXKHO MPH CePTUDUKAIIUU PE3YJIbTATOB 00yUYEHUSI.

B pamkax uccnenoBanusi Blockchainstudy.kz Ovbina ucmonb3oBaHa aJisi pa3MelieHUsI
NUJIOTHBIX 00pa3oBaTeNbHBIX KypCcOB, pa3pabOTaHHBIX C YYETOM MPEIBAPUTEIHHO
chopmynupoBaHHbIX TpeOoBaHui. [1naTdhopma mo3Bosmaa NpOTECTUPOBATH KaK COJIEP KaHHE
KypCOB, TaK M UX CTPYKTypy, BKIIOYas TMOCIEAOBATEILHOCTh MOMYJEH, CIOCOOBI
MpeACTaBICHUS] HTHGOPMAIIMH U OIECHOYHBIE MAaTePHANbl. Y YaCTHUKHU anipoOaIii, COCTOSIINE
U3 MEeIaroru4eckux pabOTHUKOB PA3IUYHBIX YPOBHEH MOJATOTOBKH, UMEIIU BO3MOKHOCTh HE
TOJBKO M3y4aTh MaTepHUabl, HO U MPOXOAUTH MIPOMEKYTOUHBIE U UTOTOBBIE TECTUPOBAHUSI.
Pesynmbrathl kaxkmoro aTtama oOy4eHHsS (UKCUPOBAIMCH B OJIOKUEHHE, YTO HMCKIIOYAIIO0
BO3MOXKHOCTh (pasibcpUKaMK JAHHBIX U 00ECIEYMBAIO MPO3PAYHOCTh 00pPa30BaATEIHLHOTO
mporecca.

Anamm3 npumenenuss Blockchainstudy.kz mokazan BeicOkyro 3h()EKTUBHOCTH
1aThOpMbl IJ1s 1Iee 00yUueHus: U MEePernoAroTOBKY MeJarornyeckux KaapoB. Bo-mepBbix,
TEXHOJIOTHsI OJIOKYEWH oOecrnednsia BHICOKUH YpPOBEHb JOBEpUS YYACTHHKOB K MPOIIECCY
¢bukcanu pe3ysnbTaToB. BoO-BTOpHIX, HHTErpaiusi IiaThOpMbl C HHCTPYMEHTAMU JIJIst
CO37IaHUsl M pa3MeIleHUs y4eOHBIX KYpCOB MO3BOJIMJIA MUHUMHU3HPOBATH TEXHUYECKUE U
OpraHu3allMOHHBIE Oapbepbl ISl TOJib3oBaTeliel. B-TpeTbux, HCMoiab30BaHUE MUPPOBBIX
cepTU(UKATOB, 3alUIIEHHBIX OT TMOAJCIKH, YKPENWJIO YBEPEHHOCTh CIyIIaTesnel B
3HAYMMOCTH TOJTyYEHHBIX 3HAaHUM.

Pe3ynbTaThl anmpoOanuu TakKe BBISIBUIIM ONpeAcsi€HHbIE orpaHuueHus. Hampumep,
MpolecC aJanTalyy MOJb30BaTeNel K HOBOMY MHTepdeiicy moTpeboBan JOMOJHUTENbHBIX
YCWIMM, YTO TOMYEPKHYJIO HEOOXOAMMOCTh pa3pabOTKU MOAPOOHBIX HWHCTPYKLIUH U
TEXHUUYECKOU noaiepxkku. Kpome Toro, HeCMOTpsI Ha MPEUMYIIECTBA TEXHOJIOTUU OJIOKYEHiH,
U1 obecrniedeHus e€ MacITabHOTO BHEAPEHUS TpeOyeTcst 0oJiee IMMPOKOE pacIpOCTPaHCHHE
3HAHUM O €€ BO3MOXKHOCTSIX CpEIW IMeJaroroB U aJIMUHHUCTPATOPOB OO0pa30BATEIbHBIX
YUPEKIACHUM.

Takum oOpaszom, mnatdopma Blockchainstudy.kz He Tonmpko moaTBepamia CBOIO
MPUTOIHOCTD IS 11eJIel arnpoOaiuu, HO U MPOJAEMOHCTPUPOBAJIA MEPCIIEKTUBBI PUMEHEHUS
OJIOKuelH-TeXHOJOTU B oOpa3oBaHuu. llomydeHHBbIE JaHHBIE JIETIX B OCHOBY
pPEKOMEHJAIMi 10 JaJbHEHIIIEMYy COBEPIIICHCTBOBAHUIO KakK caMod MIaTdOpMbl, TaKk U
MOAXOJ0OB K pa3paboTke oOpa3oBaTeIbHBIX KYpCOB MJIS CHUCTEMBbI TMOJATOTOBKH H
MEePEeToArOTOBKY MEIaroTMUYeCKUX KaJIpoB.

OcHoBHast yactb. OCHOBHBIE TPeOOBaHUS K COACPKAHUIO 00pa30BaTEIbHBIX KYPCOB
BKJTIOYAIOT:

- AKTyaJnbHOCTb U MpaKTHYECKasi HalmpaBiIeHHOCTh. Kypchl TOIKHBI COOTBETCTBOBATH
COBPEMEHHBIM O00pa3oBaTEIbHBIM CTAHAAPTAM U COJAEPKaTh MaTepHUalIbl, KOTOPHIE MOXKHO
MIPUMEHSTH Ha MPAKTUKE.

- MmuoroypoBHeBOCTh 00yueHUsi. Kypcbl JOMKHBI YUYUTBHIBATH pa3HbI YpPOBEHb
MOATOTOBKM CIyIIaTeNied W mpejaratb maTepuainbl g 0a30BOro, CpemIHero |
IIPOJABUHYTOTO YPOBHEM.

- NatepaktuBHOCTh. HEeo0X0auMO BKIIIOUATh WHTEPAKTUBHBIC AJIEMEHTHI, TaKUE Kak
TECTbI, OIPOCHI U UTPOBBIE MEXAHUKH, JIJIs1 TOBBIIIEHUS BOBJICYEHHOCTH YUYaCTHUKOB.

TpeGoBaHus K pa3MENIEHUIO KypCOB Ha MaaTdopMe pa3MelIeHbl Ha IIaBHOW CTpaHuULIe
caiiTa ¥ IOCTYIHBI IO CChUIKE:
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https://blockchainstudy.kz/static/files/requirements for_course_placement_on_the_pla
tformv2.pdf

Crpykrypa kypcoB. [l 3d@exkTBHOrO yCBOSHHs MaTepuUaaoB 00pa3zoBaTEIbHbIC
KyPCBhI JOJIKHBI UMETh CIEAYIONIYIO CTPYKTYPY:

- MoaynbHocTs. Kypc nomkeH ObITh pa3iefieH Ha MOAYJIH, KaXAbld W3 KOTOPBIX
OXBAaThIBAET OTAEIBHBIN aCTIEKT TEMBI.

- UeTkas oruka mojadyd MatepuanoB. Marepuaisl JOJDKHBI OBITh CTPYKTYPHUPOBAHBI
TakKUM 00pa3zoM, YTOOBI 00ECTICYUTH MOCIEI0BATEIFHOE U JTOTHUYHOE U3YyUYEHHE TEMBI.

- TectupoBanue u oOpaTHas CBsA3b. B Kak10M MOAYJIE JOIKHBI OBITH TIPETYCMOTPEHBI
MIPOMEKYTOYHBIE TECTHI U 33JJaHUS JIsI CAMOTIPOBEPKHU.

IIpumepsl peanuszanuu. B xome ncciaenoBanus ObUTH W3YUYEHBI YCIIEITHBIC TPUMEPHI
peanu3anuu KypcoB Ha mUGpoBbIX mmiargopmax. OIWH U3 HUX — KYypChl, JOCTYIHBIE Ha
mwiatpopme  Blockchainstudy.kz.  Ilnardopma  mpemmaraer  HIMPOKUM — CHEKTP
00pa3oBaTeNbHBIX MIPOrpamMM JJIs MI€JaroroB, BKITIOYAs:

- Kypc "OcHOBBI 05I0KUEHH-TEXHOJOTUN", TpeIHAa3HAYCHHBIA JII 3HAKOMCTBA C
MpUHIUIIAMU paOOThl PACTpPEEICHHBIX PEeCTPOB U WX MPUMEHEHUS B 00pa3oBaTesbHOMN
cpeze.

- Kypc "ludpomas Oe3omacHOCTh Jisi MEAaroroB', OXBaTHIBAIOUIUN TEMBbI
KrOepOE30NaCHOCTH, 3aIIUTHI JAHHBIX M YIIPABICHUS ITU(QPOBBIMH PECypPCaMH.

- Kypc "Hnrerpaumss uM@poBBIX TEXHOJOTHA B Yy4eOHBIM mpormecc”, rae
paccMaTpPUBAIOTCS MPAKTHUECKUE MPUMEPHI HCITOJIB30BAHUS COBPEMEHHBIX HHCTPYMEHTOB
JUTs TOBBIIEHUS 3((HEKTUBHOCTH MPENOAaBaHUs.

Kaxapiii kKypc BKIIOYACT BUIACOJICKIIMH, MPAKTHYCCKUE 3adaHus U (QOPYyMBI IS
00CyX/I€eHHI1, YTO CIIOCOOCTBYET 00JIee TITyOOKOMY TOHUMAHUIO U3YYaeMBbIX TEM.

Pe3yabTarbl. AHanu3 KypcoB, pa3pa0OTaHHBIX C Y4YE€TOM BBIINICYKAa3aHHBIX
TpeboBaHmii 1 pa3MmenieHHbIX Ha matdopme Blockchainstudy.kz, moka3zan:

- [loBblllieHUE YPOBHS BOBJICUEHHOCTH ME€IaroroB B 00pa3oBaTesibHbBIN Mpoiiecc. boree
/5% yYaCTHMKOB OTMETHJIM, YTO HWHTEPAKTUBHBIC HJIIEMEHTHl KYypPCOB CIIOCOOCTBOBAIH
Jy4IIeMy YCBOSHHUIO MaTepurara.

- YBeJIMUYEHHE CPEIHETO MOKA3aTeNsl YCIEITHOCTH TPOXOKIACHUS KypcoB 10 88%. D10
CBS3aHO C YETKOW CTPYKTYpOMl KypCOB M HaJMYMEM OOpaTHOM CBSI3M Ha KaXKIIOM JTarle
oOyueHus.

- TlomoxutenbHbIE OT3BIBBI YYACTHHKOB, OTMEUYANOIIMX YJAOOCTBO HCIOJb30BaHUS
mIaTGOpPMbI U aKTYaJIbHOCTh MatepuasioB. bosnee 85% pecrnoHAEHTOB OLIEHWIM KYpPChI Kak
MOJIE3HBIE JJIS1 X MPOPECCUOHATIBHOM ESITEIbHOCTH.

- Ilnarpopma Takke mNpeAOCTaBIAET THOKOCTH B BBIOOpE TEM, YTO IMO3BOJISIET
reJiaroraM CocpeIoTOYNTRCS Ha HanOO0JIee aKTyalIbHBIX JIJIsl HUX HAIPaBIICHUSX.

Oo6cyxaenne. IlomydeHHple  pe3ynbTaThl  MOATBEPXKAAIOT  A(D(PEKTUBHOCTH
MPEIOKEHHBIX TpeOoBaHuii. OTHAKO OCTAIOTCS OTKPBITHIMUA BOMPOCHI MACIITA0OUPYEMOCTH
pEIICHU W WHTETpallMd TaKUX KYpPCOB B CYIICCTBYIOIIME CHUCTEMBI TTOBBITIICHUS
KBATM(UKAIMK TIearoroB. BaxHbIM HampaBieHueM Uit OyAyIuX UCCIEIOBAHUMN SIBISETCS
ajanTaIys KypcoB IMOJ pa3Hble KaTerOpUHU MEJaroroB, BKIOYAs TeX, KTO 00JagacT HU3KUM
YpOBHEM IH(PPOBON TpaMOTHOCTH. Takxke HEOOXOJUMO YUYUTHIBATH BO3MOXKHOCTH
MHTErpallid HCKYCCTBEHHOTO WMHTEIJIEKTa [JIsi TEepCOHAIu3alud y4eOHOro mpoiiecca.
ITnarpopma Blockchainstudy.kz moxer crtaTe 0a3zoit s gandbHEWIIed pa3paOOTKH H
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TECTUPOBAHUS HOBBIX 00pa30BaTENIbHBIX MPOTPAMM, UTO MOJUYEPKUBAET €€ BAXKHYIO POJIb B
pa3BUTUHN LUPPOBOTO OOPA3OBAHMSL.

3akiarouyenue. PazpaboTka  TpeOOBaHMN K  COACpKAHMIO U CTPYKType
oOpa3oBaTeNbHBIX KypCOB JJIsi IIEAAaroroB SIBISIETCA Ba)XKHOM 3ajadeil B YCIOBHAX
muppoBu3anuu  obpasoBaHMs. B craTke  NpEASIOKEHBl  KIIOYEBBIE  MOJXOMBI,
CHOCOOCTBYIOIIME CO3AaHUI0 J(PGEKTUBHBIX M BOCTPEOOBAHHBIX KYPCOB, KOTOpBIE
00€eCreunBaOT BBICOKMN YpPOBEHb IMOArOTOBKH IMEAArormyeckux kaapoB. IIpakrthueckas
peayin3anys ONHUCAHHBIX MOIX0/I0B TPeOyeT NaabHEHIIero N3y4eHHs U anpoOaluu.

Cnmcok JuTepaTypsl:
1. Anderson, T. & Elloumi, F. (2004). Theory and Practice of Online Learning.
Athabasca University.
2. Garrison, D. R., & Vaughan, N. D. (2008). Blended Learning in Higher Education:
Framework, Principles, and Guidelines. Jossey-Bass.
3. Ilanuna, T. B., & Basunoga, JI. C. (2020). [ludbpoBbie TEXHOIOTHUH B 00pa30BaHUU.
Mockaa: IIpocemienue.
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OJIUMIINAZHBIE 3ATAYHU 10 MATEMATUKE JJIA 7-9 KJIACCOB:
METOAOJIOI'YA PEHHEHUA U ITIOATI'OTOBKA YUYAIIUXCA

AnHoTaumsi: OnuMnuaaHbie 3a7a4yd MO0 MaTEeMaTUKE SIBISIOTCS  BaXKHBIM
MHCTPYMEHTOM Pa3BUTHS JIOTMUECKOTO MBIIUICHUS], HECTAHIAPTHOTO MOJX0JIa K PELICHUI0
npobsieM ¥ (GOPMUPOBAHUS AHATUTUYECKUX HABBIKOB Y IIKOJBbHUKOB. B gaHHOUN cTarbe
paccMaTpUBaIOTCSl 0COOCHHOCTH OJIMMITMAIHBIX 3a/1au JiJisi 6—8 KJIacCoB, UX KiaccuduKaiusi,
OCHOBHBIE METObI PEUICHUS U CTPATETUH MMOJTOTOBKU YUaIIUXCSl.

[IpuBeneHbl MNpUMEPHI CIOXKHBIX 33ad C MEXKIYHAPOAHBIX M HAIHMOHAJIbHBIX
onumiuaj, Takux kak IMO (MexayHaponHas maTemaTHdeckas onummnuana), bankaHckas
MaremaTuyeckas oJimMmnuana, JKayTelkoBckas onummuana, l[Ipe3maeHTckas oJMMIuaja,
PecniyOnukanckast mnpenMerHas onumnuaga. OmnucaHbl KIIOYEBBIE METOIbl  PEIICHUS
OJIMMIIUAJHBIX 3a7a4, BKIOYas METOJl MAaTEMaTUYECKOW MHIYKIUU, METOJ SKCTPEMAJIBLHOIO
AJIEMEHTa, METOJI WMHBAPUAHTOB, KOMOHMHATOPHBIE METOAbI, METOJbl TEOPUU YHUCET,
r€OMETPUYECKUE MOIXO/IbI.

[Ipennoxensl peKOMEHAAIMH 10 MOATOTOBKE NIKOJLHUKOB K COPEBHOBAHUSIM, a TAKKE
MPOBEJICH aHAJU3 BJIMSHUS OJMMITMAIHON MaTeMAaTUKU Ha (JOPMUPOBAHHE MATEMATUUYECKOM
WHTYUILIHH.

KioueBble ci10Ba: MaTeMaTUYECKUE OJMMIIMAJIBI, OJIMMIHUAIHBIE 3aJ1aud, METOJIbI
pelIeHus, aHAJIUTUYECKOE MBIIUICHHEe, KOMOWHATOpWKAa, TEOpHUsS 4YHUCeN, IMOATOTOBKA
IIKOJIbHUKOB.

BBenenune. MareMaTnyeckue OJIMMITAABI — 3TO HE ITPOCTO COPEBHOBAHMS, @ MOIIIHBIN
WHCTPYMEHT  JJIS  BBISBICHUS  TAJAHTIMBBIX  IIKOJBHUKOB, (OPMHUPOBAHHS  UX
MaTeMaTUYECKOW MHTYUIMM W Pa3BUTUS JIOTUYECKOTO MbIIUICHUS. B oTiauume ot
CTaHJAPTHBIX  IIKOJBHBIX  3a7ad4, OJUMIIMAIHBIE TPEOYIOT TIIyOOKOTO  aHalu3a,
HECTAHJIAPTHBIX MOJAXOJ0B U TPUMEHEHUS PAa3TUYHBIX METOJIOB.

Bospact 12-14 ner sBasieTcs KPUTHYECKUM i1 (DOPMHUPOBAHUS MATEMATUYECKOTO
MBIIIUICHUSI. B 3TOT mepuoj ydaiiuecss OCBaMBalOT CIOKHBIE aOCTpAaKTHBIE TOHSTHUS U
HAYMHAIOT pPa3BUBATh CIOCOOHOCTh K JIOTMYECKOMY paccyxkacHuto. VIMeHHO mnosTtomy
OJIMMITUAJTHBIE 33]]a4l CTAHOBATCS BaXKHBIM 3JIEMEHTOM 00pa30BaTEIbHOTO MpoIlecca.

MaremaTudyeckre OJUMMMUAALI — 3TO HE TMPOCTO COPEBHOBAHMS, a MOIIHBIN
WHCTPYMEHT JIJIs BBISIBJICHUSI TAJTaHTIMBBIX IIIKOJIBHUKOB, PA3BUTHUS JIOTUYECKOTO MBIIIJICHHUS
U aHAIUTUYECKUX CIOcOOHOCTEH. OHM MO3BOJIAIOT YYallUMCS MPUMEHSITh HECTaHAApTHHIC
METONbl  pelieHus 3amgad, TpeOyromue TriayO0OKoro TOHUMAaHUS MaTeMaTHYECKUX
3aKoHOMepHOCTel. KoHIenmus MatreMaTHuecKuX OJIMMITHAN OepeT CBOE Hadajao ¢ KOHIA
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XIX Beka, korma B 1894 rony B BeHrpuum Obula mnpoBeeHa IepBas HallMOHAJIbHAS
MaTeMaTu4ecKkas oJiuMnuana. B manbHeleM ujaes NpoBeACHUS MOJOOHBIX COPEBHOBAHUIM
pacnpoctpanmwiach 1no Bced EBpome, a B 1959 romy Obuia opranu3oBaHa TiepBas
MexnayHnaponnas MareMatuueckas onumnuana (IMO), B KoTopoii yuacTBOBaJIM CEMb CTPaH.
B Cosetrckom Coro3e 0IMMIIMAIHOE ABUKEHHUE aKTUBHO pa3BuBaioch ¢ 1930-x roaos. beuiu
CO3/IaHbl CIEIHAIN3UPOBAHHBICE MAaTEMATUUECKUE IIKOJbI U KPYXKKH, a OJUMIHUAILl CTAJIH
BAKHOM 4YacThl0 MareMarhdeckoro ooOpaszoBanus. Ilocie pacnaga CCCP martematnueckue
TpaauluK MPOJOJKUAIU pa3BuBaThes B crpanax CHI', Bkimrouas KazaxcraH.

B Kazaxcrane onuMnuagHas MaTeEMAaTUKA CTAJIA aKTUBHO pa3BUBATHCA B 1990-€ ropbl.
Bbuti OTKPBITHL CHEIMATM3UPOBAHHBIC IIKOJBI U KPYKKH, B TOM 4ucie PecnyOnukaHckas
¢busuko-maTemaTudeckas mkosa (POMII), Hazapbaes Matemnexkryanpabie mkons (HUII)
u mkona-untepHat «bimiM-UunoBanusa» (panee — KTJI). Kazaxcranckue HIKOJIBHUKU
HEOJHOKPATHO CTAaHOBUJIMCh NIpu3epamMu MeXIyHapoAHOW MaTeMaTUYECKOW OJMMIIUAIbI
(IMO), Asuatcko-Tuxookeanckoit matematudeckoil onumnuasl (APMO), XKayTsikoBckoit
OJIMMITUA]IBI M APYTHUX MPECTHXKHBIX COPEBHOBaHMM. B 3TOM ycnexe OoJbITyI0 poJib ChIrpau
BBIJAIOIIMECS TpeHepbl, Takue Kak Hypcynran XamkumyparoB, MNOATOTOBUBIIHIA
HeCcKOoJbKUX OpoH30BbIX pu3epoB IMO, Kanat CartbuixanoB — TpeHep coopHoit Kazaxcrana,
a Ttakke Ackap Amamwxkon u Myxtap Kabak, paboratomue B lleHTpe onummuiickoit
MoAroToBKU «annb-Dapadbu». Cpeau BBIJAIOMMXCS Ka3aXCTAaHCKUX OJIUMITMATHUKOB MOMXHO
orMeTUTh Altbexka Mebip3aTas, 3aBoeBaBiiero 3070to Ha IMO 2021, Amupiiana AMaHXoJ0Ba
— cepedpsinoro npusepa IMO 2024, [lapena Maprynana — Broporo npuzepa IMO 2024, a
takke Makcuma [los u Illepxana JKakcbUiblKa, OTIIMUMBIIMXCS Ha MEXKIYHApOIHBIX
COPEBHOBAHMUSIX.

Ecnu cpaBHUBaTH ypoBEHb MOJATOTOBKH OJUMIIMAIHUKOB B Kazaxcrane ¢ apyrumu
CTpaHaMH, MOKHO BBIJEIUTh HECKOJIBKO KIIFOUEBBIX acneKkToB. Kurtail siBisieTcs OIHOU U3
BEIyIIMX CTPaH MO TMOJATOTOBKE MAaTEMaTHUKOB Oyarojaps CHUCTEME PAHHErO BBISBICHUS
TaJaHTOB, CHEIUAIM3UPOBAHHBIM YYEOHBIM 3aBEJEHUSM M TOCYJIaPCTBEHHON TMOIIEPIKKE
ommmnuagHukoB. B CIIIA onuMmnuiickas MoAroToBKa BEAETCA B BEAYLIUX YHUBEPCHUTETAX,
takux kak MIT u Princeton, a mIkKOIbHUKM aKTUBHO TPEHHUPYIOTCA B paMKax MporpamMm
MATHCOUNTS u AMC (American Mathematics Competitions). B Poccuu coxpanunuch
TPAJAUIIMM COBETCKOM MaTeMaTHYEeCKOM IKOJbI, pabOTAIOT CIENUaTU3UPOBAHHBIC JIUIIEU U
kpyxkku npu MI'Y u CIIOI'Y. B crpanax EBpomnbl, Takux kak Benrpusi, PymbiHus u
®paHiysa, CWIbHBI TPaaulldd  OJUMIIMAJHOTO JIBHUKEHHUS, OCOOCHHO B 00JIacTH
KOMOMHATOpPUKKM M TreoMeTpuu. KaszaxcTaH NpoOJIOKAaeT aKTUBHO pPa3BUBATH CHUCTEMY
MOATOTOBKHU IIKOJBHUKOB K OJIMMITHAJaM, OJHAKO JJis1 BhIXoja Ha ypoBeHb Kurtas u CIIA
TpeOyeTcsi NalibHeHIee pacluidpeHrue CHelUaTU3UPOBAHHBIX TPOTpaMM, MOJJAEpPKKa
y4uuTesaeh U ycuieHue paboThl C TaTaHTIMBBIMU YYCHUKAMU HA PAaHHUX dTanax oOy4eHHUsI.

Takum o0pa3om, MaTeMaTHYECKHWE OJIMMIHAABI SBISIOTCS BaXXHBIM JJIEMEHTOM
oOpasoBarenbHON cuctembl KaszaxcraHna, crmocoOCTBYsl pPa3BUTHIO HMHTEIIEKTYaJIbHOTO
noTeHIana moinoaexku. CoBpeMEHHBIE OJIMMITMANBI TPEOYIOT HE TOJIBKO 3HAHHWM, HO M
yMEHHUs OBICTPO aHAIM3UPOBATh YCJIOBUS 3a/iad, HAXOJWTh HECTAHIAPTHHIE TMOIXOIbI U
UCIIONIb30BaTh A(PPEKTUBHBICE METOMbI pEIIeHUs. B aHHOW cTaThe paccMaTpPUBAIOTCS
KJIIOUEBBIC METOJBI PENICHUS OJUMIIMAIHBIX 3a/ad, WX OCOOCHHOCTH U CTpaTerus
NOATOTOBKHU K COPEBHOBAHUSIM.
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Heas wuccaegoBanusi: Omnpenenutb OCOOEHHOCTH OJUMMIIMAIHBIX 3adad ais 7-9
KJIAcCOB, M3y4uTh H(P(PEKTUBHBIE METOJbl HX PEIICHUS U TMPEJIOKUTh CTPATETUIO
NOATOTOBKH YYaIlIUXCS K MATEMAaTHUYECKUM COPEBHOBAHUSIM.

3ajgauu uccJIe10BaHUA:

1. KnaccuduuupoBaTh OJIMMITMAIHBIE 33]Ja41 110 OCHOBHBIM pa3jieiiaM MaTeMaTHKU.

2. PaccMOTpeTh OCHOBHBIE METOIBI PEIIIEHUS 3a/1a4 TTOBBIIIIEHHOMN CII0KHOCTH.

3. [IpuBecTu mpuUMepsI CIOKHBIX 3a7a4 C pa300pOM pEIICHHIA.

4. TIlpoananu3upoBaTh BIUSHUE OJMMIIMAIHBIX 3a7a4 HA Pa3BUTHE MAaTEMaTUYECKOTO
MBIIICHUS.

5. Pa3zpaboTaTh pekOMEHAAIMYU IO NOJATOTOBKE YUAIUXCHI.

O:xunaemble pe3yabTaTbl: B Xxome wuccnenoBaHuWs — BBISBICHBI  HanOoliee
3¢ (PeKTUBHBIE METOJbl PEIICHUS OJUMIIMATHBIX 3a7ad. Pa3paboTaHbl MPUHIIUIBI
MOATOTOBKH, MO3BOJISIOIIME YYalIUMCS YCICIIHO CHPABJIATHCS C 3aJa4aMi MOBBIIICHHOM
CJIOKHOCTH.

Kuaccudgukanusi 0JIMMINaaHbIX 32124

OnuMnuaaHbie 3a0a4M IEJIATCS HA HECKOJIBKO KaTerOpHil:
1. Anre6panueckue  3amgaun  (ypaBHEHHs, HEpPABEHCTBA,  (DYHKIIMOHAJIbHbBIE
3aBHCUMOCTH).
2. 'eomerpuyeckue 3a1aun (JJ0Ka3aTeIbCTBA, TOCTPOCHUS, BEIYUCICHUS).
3. KomOuHatopuble 3a1auu (MepecTaHOBKY, COYCTaHMS, MPUHIAT J{upuxiie).
4. 3agaun Ha TEOPUIO YUCEN (IETMMOCTh, MPOCTHIE YUCIA, CPABHEHHUS 10 MOIYJIIO).
5. Jlornyeckue 3aauu (aHAJIU3 CTPATETUl, pacCyKICHHUS ).

Orta knaccupUKalMs TOMOTaeT CTPYKTYpUpOBaTh MOATOTOBKY M pa3pabaTbiBaTh
METOJIUKH PEIICHMUS.

AnreOpanyeckue 3aladyd B OJMMIIMAJHOW MAaTEMAaTUKE CBS3aHBI C YPaBHEHUSIMH,
HEpPaBEHCTBAMH,  TOXKJCCTBEHHBIMH  MpPeoOpa3oBaHUSIMU W (DYHKIIMOHAIBHBIMU
ypaBHeHUsiMU. OHHM TpeOyIOT TIyOOKOr0 TOHMMAaHHUS CBOWMCTB YHCEN, alreOpanyecKux
BBIDOKEHU M METOJOB TipeoOpazoBanusi (opmyn. Yacro Takue 3alayd  BKIIOYAIOT
napameTpbl, 4TO JeNIaeT uX 00Jiee CI0KHBIMU ISl CTAaHIAPTHOTO MOX0/1a.

[Ipumep: Haiith Bce MAEUCTBUTENBHBIE 3HAYCHHUS MapamMerpa a, IIPU KOTOPBIX
ypasHenue x* — (2a + 3)x? + a® + a = 0 uMeeT x0Ts ObI JBAa PA3IUYHBIX BEIECTBEHHBIX
KOPHSI.

KombOunaTopubie 3aaun. OTH 3a1a4u TpeOYyIOT YMEHHUSI aHAJIU3UPOBATh CTPYKTYPHI,
HaXOJUTh 3aKOHOMEPHOCTH, CYUTATh KOJUYECTBO BO3MOXKHBIX KOH(DUTYpalluii U IPUMEHSATh
KOMOMHATOpPHBIC MPUHIIUIMBI, TAKUE KaK MPABUIIO CJIOXKEHHS, MPABUIO YMHOXKECHHS, METOJ
BKJIIOUYCHUN-UCKITIOUEHU W npuHIUNGL Jupuxie. OHM 4acTO BCTpEYaroTCs B 3ajadyax Io
Teopur rpadoB, pa3MENICHUSIM U TIEPECTaHOBKAM.

[Ipumep: B TypHupe mo maxmatam y4acTBYIOT 10 urpokoB. Kaxnplii urpaer c
KaXIbIM POBHO OAWH pa3. Jlokaxxute, 4TO BCErga HaWIETCA UIPOK, CHITPABIIMN HE MEHEE
MapTHil, B KOTOPBIX KOJIMYECTBO €ro MoOe1 paBHO KOJIMUECTBY €ro MOPaKeHUM.

['eomeTpusi B OJUMMIIMAAHBIX 3aJa4aX BKJIIOYAET HCCIEAOBAHUE TPEYTOJIbHUKOB,
OKPY>KHOCTEH, BMHCAHHBIX M OMUCAHHBIX (UTYp, HWCIOJIB30BAHHE CHUMMETPUHU, a TaKXKe
OPUMEHEHUE TPUTOHOMETPUU. OCHOBHBIMU METOJAMHU PEIIECHUS TaKUX 3a1ad SBIIIOTCA
npuMeHeHue TeopeM (Hanpumep, [Itonemes, Menenas, Yessl), apdunubie mpeoOpa3oBaHuUs
Y KOOPJAMHATHBINA METO/.
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[Tpumep: Hanwsr Touku A, B, C, D Ha okpyxHocTu. Jlokaxure, uto ecau AB u CD
nepecekatorest B Touke P, a AD u BC B Touke Q, To npsamas PQ mpoxomuT depe3 LIEHTP
OKPY>KHOCTH.

Uucnoseie 3anaun (Teopus uyucen). Ty 3agaur TpeOYIOT pabOTHI C JEIUMOCTHIO,
OPOCTHIMU  YMCIIaMU, OCTaTKaMH, CpaBHEHUAMH H apuMeTHdyecKuMu (YHKIHSIMHU.
KiroueBbie MeTOnbI BKIIOYAIOT MpHHIMI JlMpuxiie, KUTANCKyl0 TeopeMmy 00 ocTaTkax,
OLICHOYHBIE METO/BI K TeOpeMy DepMma.

[Tpumep: Haiigure BCe 1ieible Yncia n, I KOTOPBIX n%+ 2™ nenurcs Ha 5.

OyHKIMOHAJIBHBIE ypaBHEHUs. JlaHHAs kaTeropusl 3ajay IOCBSIICHA HAXOXICHUIO
BCEX BO3MOXKHBIX (YHKIWN, YIOBJICTBOPSIOMIUX ONpEneIeHHOMY YypaBHEHHI0. OOBIYHO
TpeOyeTcs  HccleoBaTh  HMHBEKTUBHOCTh, CIOPBEKTUBHOCTh U (YHKIMOHAJIBHYIO
CUMMETPHIO.

[Tpumep: Haiinure Bce ¢pynkuuu f:R—R1, Takue yto ansa Bcex x, y €ER BbInonHgeTcs
fx+f(¥) = f(x) +yf(2x).

HepaBeHncTBa wurparmoT BaXHYI0 pOJIb B OJHMMIHAAAX WU TPEOYIOT HCIIOIb30BAHUS
METO/IOB OIICHKH, CUMMETPUU U (DYHKIIMOHAIBLHOTO aHaiu3a. Yaine BCEro MPUMEHSIOTCS
Metoabl Komm-IlIBapia, HepaBeHctBo AM-I'M u meton Jlarpanxa.

Jlornyeckue 3ajayd B OJNMMIUAIHOW MaTeMaThKe TPeOYIOT MPUMEHEHUs
HECTaHJAPTHOTO MBIIUICHUS, YMEHUS aHAJIU3UpOBaTh MHGOPMAIIMIO, JENaTh BHIBOABI U
CTPOHUTH JIOTMUYECKUE LEMOYKH. OTH 3aJlayd 4YacTO CBSI3aHbl C aHAJU30M YCJIOBHIA,
JNEIyKTUBHBIMU PACCYKICHUSAMH, IMOMCKOM MPOTUBOPEYMHA U NPUMEHEHHUEM IPUHIUIIOB
OyneBoil Jsioruku. Jlornueckue 3ajayd HEPEIKO BCTPEYAIOTCS Ha MEXIYHAPOIHBIX
OJINMITUAJAX, MOCKOJIbKY OHHM MPOBEPSAIOT CHOCOOHOCTh YYaCTHUKOB MBICIUTh THOKO H
OBICTPO AN TUPOBATHCS K HOBBIM YCIIOBHUSIM.

[Ipumep: B xomHare HaxonmsTcs Tpu apyra: Anuxad, baypxkan u Janusp. OnvH u3
HHUX BCErJa TrOBOPUT MpaBay, APYrod BCEraa JDKET, a TPETUM MOXKET Kak JiIraTb, TaK M
roBOpuTh mpapay. OHU Aanu Cleayronme OTBEThl Ha Bompoc «KTo u3 Bac Bcerma roBOPUT
npaBy 7»:

* AnnxaH: «5 He JKey.
 baypxaH: «/lanusip Bcerga roBOpUT IIPaBIy».
* [lanusp: «baypxaH KET.

Onpenenute, KTO U3 HUX TOBOPUT MPaBAY, KTO JDKET, & KTO MOXKET MEHSATh CBOU
OTBETBHI.

Jlornyeckue 3amgaun TpPeOYIOT YETKOW (GopMau3aliii yCIOBUA M CIOCOOHOCTH
BBICTPaUBaTh JIOTMYECKUE 3aBUCHUMOCTH, YTO JACJNACT WX IOJIE3HBIM HHCTPYMEHTOM IS
Pa3BUTHS MATEMATUYECKOTO MBIIILJICHHUS.

Kaxmas u3 atux kareropuii TpeOyeT He TOJbKO 3HAHUM CTaHAAPTHBIX METOJOB, HO U
HECTAaHJAPTHOTO JIOTUYECKOTO MBIIUIEHUS, KOTOPOE SBISIETCA KIIOYOM K YCHEHIHOMY
PEIICHUIO OJIUMITUAIHBIX 3a/a4.

MeTomosi0rusi perieHusi OJIUMITMATHBIX 3a/1a4

1 MeTton MaTemMaTUYECKOM HHAYKIIUU

HNcnonb3yercs 1 10KA3aTeNbCTBA YTBEPKICHUM, 3aBUCAIIUX OT HATYPAIBHOTO
4yuCIa.

[Ipumep

JIOKaskeM, 4TO CyMMa HEPBBIX N HEUETHBIX YKCEs PaBHA N2
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R
14+3+5+...4(2n—1) = n?
JloKa3aTenbCTBO:
1.  Basza: mpu n=1 umeem 1=12,
2. [Tpenmonoxxum, 4To BEpHO A h=k:
1+3+5+...42k—1) = k?
3. JlokaxeMm it n=K+1:

k? + 2k + 1) = (k + 1)?

Takum 00pa3oMm, yTBEpKICHHUE TOKA3aHO.

2 MeTtoa UHBapUaHTOB

Hcnone3yercs, Koraa B 3aj1ady€ €CTb HEM3MEHHBIE BEJTUYUHBI.

[Tpumep

Ha nocke nanucansl yucna 1, 2, 3, ..., 100. Pa3pemnieno 3ameHsTh 1Ba uKcia a, b Ha |a-
b|. Bo3amoxHo 1 nomyuuts 07

Pewmenue:

YeTHOCTH CyMMBI 4mMcell ocTaeTcsi HenmdMeHHoW. CymMma wm3HadanbHO paBHa 5050
(uetHOE uKCI0). 0 — HEYETHOE YUCIIO, CIEI0BATENBHO, IOJYYUTh €r0 HEBO3MOKHO.

3 MeTrop 3KCTpEMAIIBHOTO JIEMEHTA

Hcnonb3yeTcs 11 MOMCKa MUHUMAJIBHOTO WM MaKCHMAJIBHOTO 3HAYEHHS.

[Tpumep

Jloka3aTh, 4TO B JIIOOOM Habope M3 N Pa3jIMUYHBIX LEJNbIX YUCEJl MOKHO HAWTU JBa
YlClla, pa3HOCTh KOTOPBIX JEIUTCS Ha n-1.

Pewenue:

PaccmarpuBaem octatku oT nenenus Ha n-1. [lo mpunnumny Jupuxiie xots Obl 1Ba
qrclia UMEIOT OJJUHAKOBBIA OCTATOK, CJIEIOBATEIbHO, UX PA3HOCTb JENUTCA Ha n-1.

IIpakTHyeckas 4acThb: pa30o0p CJIOKHBIX OJIUMIIHAAHBIX 32124

3anaua 1 (OKayThikoBCcKasi oaumnuaga, KOMOMHATOPUKA)

Ycnosue: B typaupe 10 urpokoB. Kaxaplii Chirpall ¢ KaXIbIM MO OAHOM MapTHHU.
Jlokazath, YTO MOKHO BBIOPATh 4 UTPOKOB, MEXAY KOTOPHIMU ChITPAHO HE MEHee 6 mapTHid.

Pewenue: ['padoBas untepnperamnus + teopema Pamces.

3agaua 2 (IMO, Teopus uucen)

VYcnosue: Jokaxure, yTo 11000€ HaTypaJlbHOE YHUCIIO MPEACTABUMO B BUJE CYMMBI HE
Oonee 4 KBaApPaTOB.

Pewenne: Cnencrsue Teopemsl Jlarpanxa:

n=a*+ b*+ c? + d*

3agaua 3 ([Ipe3uaeHTckas onummnuazaa, aredpa)
Ycnosue: Pemnre ypaBHEHUE B LEJIBIX YACHAX:
x3—y3=2xy+8

Pemienue: Paznoxkenue no gpopmysie pazHOCTU KyOOB.

IMoaroroBka yyammxcsi K MAaTEMATHYECKUM OJIUMIINAIAM

VYcnenHoe ydactue B MaTEMaTHYECKUX OJIMMITHANIAX TPEOyeT He TONBKO TIIyOOKHX
3HaHWM, HO U CTPATETMYECKOro MOJX0Jla K TMOJATOTOBKE. JTOT MPOIECC BKIIOYACT B CeOs
HECKOJIbKO  KJTIOUEBBIX  AaCMEeKTOB: CHCTEMATHYECKOE W3Y4YEHUE TEOPUH, pa3BUTHE
MaTeMaTUYeCKOW WHTYWIIMH, DPEIICHHE 3a/lad Pa3IMdyHOTO YPOBHS CIIOKHOCTH, aHAJIHU3
OIHUOOK U TICUXOJOTUYECKYIO MTOATOTOBKY.
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®opMmupoBaHue 0a30BbIX HaBBIKOB. [lolroroBka HayumHAETCSs C  U3YYCHUS
(byHIaMEHTAIbHBIX MAaTEeMaTHUYECKUX KOHLEMIIUMA, KOTOpbIE 4Yallle BCEro BCTPEUYAIOTCS B
OJIMMITHAJIaX: KOMOMHATOpPUKA, TEOPUS YUCEN, T€OMETpHsi, HepaBeHCTBA. BaxkHO He mpocTo
3HATh TEOPEMBI, HO U IOHUMATh UX IPUMEHEHUE.

[TpakTika Ha peanpHBIX 3amadax. Hambonee 3¢ ¢dekTuBHBIN COCOO MOATOTOBKH —
pa300p 3amad OpOUUIBIX JIET M3 MEXAYHAPOJHBIX M HAaMOHAJIBHBIX COPEBHOBAHMM. IJTO
MMOMOTAeT ydJaluMCs MPUBBIKHYTh K (popMmaTy 3agaHuii, OCBOUTh HECTAaHIAPTHHIC METOJbBI
pEILICHUS U Pa3BUTh AHAIUTUYECKOE MBIIIIJICHUE.

PaGota ¢ HacTaBHMKaMuU W ydYacTHe B KpykkKax. JlOTMONHHUTENbHBIC 3aHATHS B
MaTeMaTUYECKUX KPYKKaX M y4aCTUE B TPEHUPOBOUHBIX COOpaX MO3BOJISIIOT YYalAMCS
0OMEHMBATKCS OIBITOM C 00Jie€ CUIBHBIMU OJIMMITMAIHUKAMHU, MOTy4YaTh OOpAaTHYIO CBSA3b U
COBEPIICHCTBOBATh TEXHUKY PELICHUS 3a/1a4.

AHanu3 pemeHuit U pazdop omumbok. HeoOxoaumo yaenaT BHUMaHHE HE TOJIBKO
MpaBUJIBHBIM OTBETaM, HO M pPa30opy OMMOOK. AHAIM3UPYs PEIICHUS, YYCHHK YUYUTCS
BBISIBIIATH CJa0ble MeCTa, HaXOJUTh albTEPHATUBHBIC MOAXOJbI M YJIYyYIIaTh JIOTUYECKOE
000CHOBaHUE CBOMX BBIBOJIOB.

Metoasl pa3BUTHS MaTEMAaTHUYECKON MHTYHIMU. MaTeMatudeckass UHTYULUS — 3TO
CIIOCOOHOCTH OBICTPO HAXOJWUTh KIIOUEBBIC HJACH NPHU PEIICHUU CIOXKHBIX 3aaad. OHa
Pa3BUBAETCS C TIOMOIIBIO:

® pCIICHUSI HECTAHAAPTHBIX 33J1a4u, KOTOPbI€ TPEOYIOT HECTAaHAAPTHOTO MBIIIICHHUS;

® U3YUCHUsI Pa3IMYHBIX CIOCOOOB JOKA3aTeNbCTB (MHAYKIUS, WHBApPUAHTBI, METO]I
AKCTPEMAJILHOTO JJIEMEHTA);

® TIOCTPOCHMS aHAJIOTUM MEXKIY Pa3HBIMU O00JACTAMHU MAaTEMATHUKHU.

OnuMnuanHble 3aa4dl  MOMOTAlOT IIKOJIbHUKAM HAyYUThCA BHUJAETh CKPBITHIC
3aKOHOMEPHOCTH Y MPUMEHSITh THOKHE CTPATETUH PEIICHHUS.

IIcuxosornueckas noAroroBka. Kpome MareMatMdyeckux 3HAHUM, BaXKHYK pOJb
UTPAET MCUXOJIOTHYECKas] YCTONYMBOCTh. BO BpeMs omuMIIuabpl y4aCTHUKY HEOOXO0IUMO:

® TPaMOTHO pacHpenessiTh BpeMs MEXKIy 3aJauaMu, HauuHas ¢ 00Jee MpOCTHIX;

® COXPaHATH KOHIIEHTPALIMIO U HE ITAHUKOBATh IIPU BCTPEUE C TPYAHOU 3aJa4eH;

® YMETh IIEPEKII0YATHC MEXKIY 3a/1a4aMU, €CIIA PELICHUE HE HAaXOIUTCS Cpasy.

Jnst pa3BUTHS YBEPEHHOCTH PEKOMEHAYETCS MPOBOAUTH MPOOHBIC OJUMIIMAABI B
YCJIOBUSAX, TPUOIMIKEHHBIX K PEAJIbHBIM.

CucteMHBIi TOAXOJ K TOATOTOBKE, BKIIOYAIONIMNA  TEOpPETHYECKYyr0  0asy,
MPaAKTUYECKYI0 padOoTy, pa3BUTHE UHTYUIIUU U NICUXOJIOTUUECKYI0 TPEHUPOBKY, 3HAUUTEIHHO
MOBBIIIAET IIAHCHI IKOJbHUKOB Ha YCIENIHOE BBICTYIUICHUE B OJIUMIIMAAax. Pa3Butue sTux
HaBBIKOB HE TOJBKO CIIOCOOCTBYET MoOeaM B COPEBHOBAHUSIX, HO U (POpMHUpyeT yMEHHE
JIOTUYECKU MBICIIATh W AHAJU3UPOBATHh CIIOKHBIE 3aJla4yd, YTO IIOJIE3HO B JaJbHEUIIEM
oOy4eHnH 1 MPopheCCUuOHATBHON JAESTETHHOCTH.

3akioueHue. MaremaTHdecKue OJIMMITMANBI TPEACTABISIOT COOOW HE MPOCTO
WHTEIJIEKTYaJIbHbIE COPEBHOBAHUSA, a BAXHbI WHCTPYMEHT pPa3BUTUS aHAJTUTUYECKOTO
MBIIICHHUS, JJOTUKHA U KPEaTUBHOTO MOJX0/a K PEIIeHUI0 3a7a4. B xoae uccnenoBanus ObIIu
PACCMOTPEHBI KJIFOYEBBIE METOJIBI PEIICHUS OJMMITHAIHBIX 33/1a4, UX OCOOCHHOCTH, a TaAKKE
CTpaTerus MOJAroTOBKM K COPEBHOBAHUSIM. MeTooNOrusl U KilacCU(pUKALMS OJUMITHAIHBIX
3a/lay UTPalOT PElIAIONIYI0 pOJib B OpraHu3aiu 3PQPEeKTUBHON MOATOTOBKU HIKOJIBHHUKOB,
MO3BOJISISI CUCTEMATU3UPOBAaTh MOJIX0J K OOYYEHHIO, BBISIBISATH HanbOosee pe3yibTaTUBHBIC
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METOAbl M aHAJU3UPOBaTh OIIMOKK JJIs JajdbHEWIero COBEPIICHCTBOBAHUS IMpolecca
o0yueHus.

Knaccuduxkanys 3agad 1moMoraeT rnejaaroraM M ydyeHUKaM CTPYKTYypHpOBaTh 3HAHMS,
BBIJICJIITh TUIOBBIC METOJbI PEUICHUS M KOHIEHTPUPOBATHCS HA KIIFOUEBBIX KOHIICIIIMSX.
DTO 0COOCHHO Ba)KHO B YCJIOBHUSAX HapacTarollell KOHKYPEHIIMH Ha MEXIyHapOJHOU apeHe,
IJIe OT YYaCTHUKOB TPEOYyeTCsl HE TOJIBKO OTIWYHOE BJIAJICHUE TEOPUEH, HO M YMEHHE OBICTPO
aJanTUPOBATHbCS K HOBBIM YCJIOBHUSIM W HaxoOJWTh HECTaHJApPTHBIE peiieHus. [mybokoe
MMOHMMAaHUE KJIacCU(UKAIMK OJMMITUAIHBIX 3aJ/lay MO3BOJISIET YYaCTHUKAM MPOTHO3UPOBATH
BO3MOJKHBIE BapUAHTHI 3aJAHUM, YTO CYHIECTBEHHO MOBBIIAECT MX IIAHCHI HA YCIECIIHOE
BBICTYIUICHUE.

JInsi TOBBIIEHHUS KOHKYPEHTOCIIOCOOHOCTHM  Ka3aXCTaHCKUX  IIKOJbHUKOB Ha
MEXKIYHAPOJIHBIX OJIMMIIHAaX HEOOXOJAMMO OOpaTUTh BHHMMaHHWE Ha HECKOJIBKO acCIEeKTOB.
Bo-miepBbIX, cieayer yCWINTh PAHHIOK MAaTEMAaTUYECKYIO MOJTOTOBKY, HAUMHAS C MJIAIINX
KJIacCOB, (hOpPMHUPYS MHTEPEC K MaTeMaTHUKE Yepe3 UTPOBBIC U HUCCIICIOBATEILCKUE METO/IbI.
Bo-BTOpBIX, HECOOXOAMMO PACIIMPATH JOCTYII K CIISIUAIM3UPOBAHHBIM KypcaM M Kpy>KKaMm, a
TAK)KE BHEAPSITH CAUCTEMY HACTABHUYECTBA, KOTJA YCICIIHBIE OJWMITMAAHUKHA W OMBITHHIC
MPENOJABATENIM TIEPEAAOT CBOW ONBIT HOBBIM IIOKOJIEHHUSIM. B-TpeThHUX, BaXKHO YCHJIUTH
paboTy MO aHaau3y MEXIAYHAPOJIHBIX OJIMMIIHATHBIX 33Jlad M METOIUK ITOJATOTOBKH,
aJanTyupys JydlIue MUPOBbIE TPAKTUKU B 00pa3zoBaTesbHyo cuctemy Kazaxcrana.

CoBpeMeHHbIE TEXHOJOTMH U UU(POBBIE pecCypchbl TakXe MOTLYT ChITpaTh
3HAYUTEIIBHYI0 pOJb B MOBBIIIEHHWH YPOBHSA MOJATOTOBKU. (CO3/1aHUME HWHTEPAKTUBHBIX
OHJIAMH-TUIaTdOPM C 3a7a4aMu Pa3HOTO YPOBHS CJIOKHOCTH, MPOBEACHUE NTUCTAHIIMOHHBIX
TPEHUPOBOYHBIX JIar€pell W MCIOJIb30BAHUE MCKYCCTBEHHOTO WHTEIUICKTa ISl aHajiu3a
CUJIBHBIX M CJa0bIX CTOPOH YYEHUKOB IOMOTYT cJlieJlaTh Tpoliecc oOydeHus Ooiiee
3 PEKTUBHBIM.

Jlns memaroroB pa3pabOTKa YETKOH METOJIOJIOTHH M HCIIOJIb30BaHUE KiacCU(PUKAIIU
OJIMMIIMAJHBIX 3a7ay I[MO3BOJIMT ONTUMH3UPOBATH IMPOILECC MOATOTOBKH, OMNPEIACIUTH
HanOosiee pe3yJbTaTUBHBIC CTpAaTeTdd OOYYCHHUS M IIOBBICUTH YPOBEHB IIpEIOJaBaHMS.
OcHanienue yuyuTesaeid COBpEMEHHBIMHA METOAMYECKUMH MaTepuaiaMu, MPOBEACHUE KypCOB
MOBBIIIIEHNS KBAJM(UKAIIMK W TIPUBIICUCHHE MEXKTYHAPOIHBIX SKCIEPTOB TakkKe OymayT
CIIOCOOCTBOBATh YJIYUIICHUIO PE3yJIbTATOB Ka3aXCTAaHCKUX IIMKOJILHUKOB Ha MHPOBBIX
COPEBHOBAHHUSIX.

Takum 00pa3oM, CUCTEMHBINA TOAXO0/ K MOATOTOBKE OJUMITMAJHUKOB, OCHOBAaHHBIN Ha
YETKOW  METOJOJOTUM,  KjIaccUPUKaMu  3a7a4 M HUCIOJIb30BaHUU  MEPEIOBBIX
00pa3oBaTeIbHBIX TEXHOJIOTUH, MO3BOIUT KazaxcraHy He TOJBKO YKPENUTh CBOW MO3UIIUU
Ha MEXIYHApPOJIHON OJMMIUAIHONW apeHe, HO U CO3/1aTh MOIIHYIO IIKOJy MaT€MaTUYE€CKOTro
o0Opa3oBaHusl, KOTOpasi OyJIeT 1aBaTh CTAOUIIbHBIC PE3yJIbTaThl U TOTOBUTH HOBOE MOKOJICHHUE
TaJaHTIUBBIX MAaTEMATHUKOB.
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KOC TIJIAI OKBITY: BAJIAHBIH KOTHUTUBTIK JAMYBIHA 9CEPI

Anaarna: byn makanmaga KOC TUIAI OKBITYABIH OajaHBIH KOTHHUTHUBTIK JaMybIHA
TUTI3eTiH acepl KapacTeippuiaabl. Koc Ttimai Oumim  Oepy KyHeciHiH KOTHUTHUBTIK
MpOLIECTEPre, COHBIH 1IIIHJIE €CTe caKTay, 3€iiH, Oillay MKeMJIIIT] KoHe MIenIiM KaObuiaay
KaOuteTTepiHe bIKNaiabl TangaHaibel. CoHmai-ak, €Kl Tl MEHTepyAlH apThIKIIBUIBIKTaphI
MEH BIKTUMaJI KHUBIHJBIKTApbl CHIATTalbIN, OJIApALIH Oaja JaMyblHA ocepl FBUIBIMU-
MeJIarOTUKAJIBIK JKOHE IICHUXOJOTHSUIBIK TYPFBIIAH TyciHAipiireH. Koc Tiiaal OKBITYIBIH
THIMZ1 9JIiCTepl MEH OoJIalrakTa OHBIH kahaHABIK O11IM Oepy *KyHeciHIeT1 OpHBI Typajbl Ja
OasHaabl.

Tyitinai ce3mep: eki TUIAI OKBITY, KOTHUTHUBTIK JaMy, 3€HiH, €CTe cakTay, omnjay
AKEMILTITI.

Kazipri Tanma KOCTUIAUIIK OJNEeMJIK JCHIeHAe MaHbI3Abl KYOBLIBICKA aiHaJIJIbI.
Ocipece, KONMYITTH MeMJIEKeTTepie Oananap/plH €Ki HeMece OfaH Jla Kem TUIAl MEHrepyil
ONIapAbIH HWHTEJUICKTYAJJBIK JKOHE KOTHHUTHBTIK JaMyblHAa YJKCH BIKHAT  eTei.
[TcuxXoMMHTBUCTHKA MEH HEHPOOMOJIOTHSI CalTaCHIHAAFEI 3ePTTEYJIEp KOPCETKEHACH, KOC TUII1
OKBITY KOTHUTUBTIK MKEMIUIIKTI, €CT€ caKTay KaOUIETIH, 3€HiH TYpaKThUIBIFBIH apTTHIPHI,
OanaHbIH TaHBIMJBIK MpolecTepiH Oencenaipeni. byn Mmakanaga KOCTUIALIIKTIH OalaHbIH
KOTHUTHUBTIK JJaMyblHA TUT13€TIH OH JKQHE Tepic acepiiepi, COHai-aK THUIM/I1 OKBITY 9/1iCcTepl
KapacThIPbLIA b,

Kocrinaimik 6amaHblH KOTHUTHBTIK JaMybIHA €peKIle bIKIAaJl eTeai. balanplH eKi T
MEHIrepyl MU KbI3METIH O€JICEHIIIPE 1, aKNapaTThl OHACY KaOUIETIH apTThIPaJbl, €CTE CaKkTay
KYHECIH KylenTeal skoHe oinay mkeMmaunrin nameitansl [1]. Koctinm 6amanap OipaeH exi
TUIZIE COWJIeM, €Ki TYpJii TpaMMaTHUKAJIBIK KYPBUIBIM MEH CO3JIK KOpJbl HUrepyl Kepek
OONFaHNIBIKTAaH, OJIAPJBIH MHBI YHEMI JKATTBIFY >Kacalapl. 3epTTeyiiep KOpCETKEHICH,
KOCTUIAI aJaMaapiblH MU KYPBUIBIMBIHIAFBI CYp 3aTThIH (gray matter) ThIFBI3IBIFBI
KOFapbIpakK OoJazpl. by Mu skacymanapsl apachlHIarbl OalIaHBICTHIH KYIICHETIHIH KOHE
aKnapaTThl OHJEY KbUIIaM/IBIFBIHBIH apTa TYCETIHIH KepceTeal [2].

TaHBIMIBIK WKEMIUTIK KOCTULAI OanamaplblH HEri3rl apThIKIIBUIBIKTAPBIHBIH Oipi
6osbin TabbUTaAEI. Onap SpTYpJil TUIIK XKYHeNiep apachlHAa aybIChIN, Ke3 KEJreH Karaaiira
KpuiiaMm Oedimaenyre yipeHeal. byn kaOuteT onapra JOTUKAIBIK TarchbipMaiapiabl Te3
mienryre, Typii Macenenepre 0anama memimaep Tabyra MyMkiHaik Oepesi. CoHbIMEH KaTap,
KoCTUIIl Oananap e37epiHiH €Kl TUIH CaJbICTBIPBIN, TPAMMATHKAJIBIK JKOHE JICKCUKAJIBIK
alBIPMAITBUTBIKTAPABI TAJIA OTBIPHIN, A0CTPAKTILII OWJIay NaFAblIapbiH JaMBITAbI [3].

Kocrinaimik ecre cakray KaOuleTiH »akcapraiel. bipHemie 3eprreynep eki Tl
OuteTiH OamamapablH JKYMBIC JKaIbICBIHBIH (Working memory) >KakChl JaMbIFaHbIH
kepceTkeH. OmapablH Mubl YHeMi €Ki Tuial Oip-OipiMeH OalIaHBICTBIPHIN, KaKET eMec
aKmapaTThl Cy3yre YHPEHTeHIIKTeH, OoJjap Vy3aK MOTIHIEpPAl OHAall ecTe CaKTalIbl,
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MaTeMaTUKAJIBIK €CerTep/i Te3 MIeIe Il )KOHe KoIl TarnchipMaiibl (multitasking) skyMbIcTapibl
TUIMJ1 OpBIHAANEI [4].

3eliiH MIOFBIPJIAHABIPY JMAFABICHI Ja KOCTUIAI Oananapaa epekie gamMubl. Omap Oip
TUIIGH €KIHIII TUINe aybICKaH Ke3jae, Oenrial Oip TULMIK KyHeHi OeliceHipyl »*oHe Oacka
TUIZIET1 aKnmapaTThl yakbITIa OJ0KTay KaxeT. bys1 KaOijaeT KaKeTci3 aKkmapaTThl CYy3yTe KoHe
Hazap ayJapy KaOiJleTiH jkakcapTyra kemekreceai. OcblFan OaillaHBICTBI, KOCTUIII Oananap
Hazap ayJaapylbl KaKeT eTEeTiH TarchlpMaiapabl OpbIHAaFaHIa (MbBICATbl, MEKTEINTeTl
cabakTapa) MOHOTUII Oastamapra KaparaHaa >KOFapbl HOTIKeEp kepcereni [5].

ConbIMeH KaTap, KOCTUIII Oananap/a menriM Kadbuiiay JaFabuiapbl KaKChl JaMUIbL.
Omap TtuImiK opTaga €Ki HYCKaHbl (Ka3akiia Ma, OJIJIe aFpUIIBIHINA Ma?) TaHJaayFa
YHpEHTeHIIKTeH, eMIp/IiH Oacka calajapblHIa Ja IIenIiM Kaobliaayaa CeHIMIIpeK 0omaibl.
byn nmarnpl onmapra Ke3 KeNreH >KaFjaiiia KbpUgaMm oWjam, JYphIC MIenIiM KaObUigayFra
MYMKIHJIIK Oepe/i.

KocTinaumikTiH Tarsel 01p MaHBI3IbI apTHIKIIBLIIBIFEI — KOTHUTUBTIK PE3EPBTIH apTyHl.
3eprTeyiiep KopceTKeHAeH, KOCTUIII ajJaMiapjia KOTHUTUBTIK KaOlIeTTep KapTalFaH IIaKTa
Ja OKOFapbl JeHreiae cakrtamanel. Onap AnbureiiMep JKoHE JEMEHIUS  CHUSKTHI
HEHpOJIEreHEPATUBTI aypyJiapFa MOHOTUI/I aJamMIapra KaparaHja Keuripek yibipanasl. by
KOCTUIAUTIKTIH MUJIBIH KYMBICBIH OCJICEH/II TYp/Ie CaKTayFa KOMEKTECETIHIH aaienaei [6].

Kocrinautik OananapibslH KONMMOJEHUETTI TYJIFa OOJBIN KaJIbIITACyblHA Ja BIKHAT
ereal. Onap €Ki TUT apKbUIbl €Kl TYypJll MOACHHUETTIH KYHJBUIBIKTAPBIH MEHIepel, apTypil
Ke3KapacTap/ibl TYCiHyTe OeiimMeNne/Il KOHe dJIeMIe alllblK Ko3KapacleH Kapaiapl. MyHaait
Oanayiap oJeyMeTTIK OpTajia ©31H CEHIM/II CE31HII, )KaHa aJlaMJapMeH Te3 TUT Ta0bIca anapbl.

Koctinai okpITy THIMII OOJyBI YILIH apHaWbl 9AICTEp MEH CTpaTerusyiapbl KOJJaHy
KakeT. KocTUAUTIKTI JaMbITyJaFbl 0aCcThl MaKcaT — €K1 TUI1 A€ KOFapbl JEHIeile MEHIepTy
KOHE oJlapAbpl emipae OejCeHIl KOoJJlaHyFa YHpeTry. AJIbIMEH, UMMEpCHUs omici (TUIIIK
opTara TOJBIK €HY) — KOCTUIAUIIKTI JaMBITYJABIH €H THIMAI TocuAepiHiH Oipi. byn omic
OotipiHIIa 0ana KYHIENIKTI eMipae ekl Tial ae Oencenal Konmananasl. Erep Oana mekrente
Ka3akK TUIHJIE OKbICa, Yine Oacka TuUIIl (MbICaNbl, aFbUIIIBIH, OPBIC HeMece (hpaHIly3 TiJiH)
KOJIaHy YChIHbUTanbl. MiMmepcus onici Oanara Tial TaOWFU opTaja YHpeHyre MYMKIHIIK
Oeperi, coilsiey KOHE ThIHAAY JaFIbUIAPbIH 1aMbITabI [7].

Kereci MaupI311b1 9f1ic — OomtinreH TiIAiK okbITY (One Person — One Language, OPOL).
byn omicre opOip ara-aHa Hemece MyfaiiM OajnaMmeH Oenriai Oip TuAe FaHa ceecel.
Mpeicanbl, aHaChl Ka3akilla coisiece, dKecCl aFbUIIIbIHINA KapbhIM-KaTbIHAC JKacaapl. MyHai
TOCUIT €K1 TUIMI JIe TeH Jopexesie JaMbITyFa KoMeKTece Il xKoHe Oanara op TULIIH KYPbUIBIMbIH
maTacTeipMai yiipenyre MyMKiHaiIK Oepei [8].

Koctinautik OananapiaplH KOTHUTHUBTIK KaOUIETTEpIH apTTHIPBIN KaHa KoWMai,
oNapAbIH  3€HiHIH  IIOFBIPIAHABIPY, ©CTE€  CaKray, JIOTHKAJBIK  OWjlay  JKOHE
KOITAICHIPMAIBUTBIK JAFIbUTAPbIH JTaMBITYFa BIKHAT eTefdl. [ICMXOIMHTBUCTUKANBIK KOHE
HEHUPOOUONIOTHSIIBIK 3EPTTEYJIEp €Kl TUIAI KaTap MEHIrepyaiH OajJaHbIH MU KYPBUIBIMBIHA OH
ocep ereriHiH monenaeiai. Exi timmi OineTiH amammapiaa MU KYPBUIBIMBIHIAFBI HEHPOHIBIK
OaitmanpicTap OEJICEH I 1aMBbITl, aKIapaTThl OHJACY KbUIIaMIBIFEI apTasl [9].

KocTinaiumkTi THIMAI JaMBITY VIIIH KEMICH1 OKBITY OMICTePIH KOJJIaHy KaKerT.
Mymnnait amictepaiy 6ipi — CLIL (Content and Language Integrated Learning), siFHu Ma3MyH
MEH TUI1 KaTap MEHIepTy Tocui. byt oficte oKybuiap moHAEp/ Il €Ki TIIAE OKBIM, IMIeT TUTIH
KYHJIETIKTI OUTIM aiyJibIH axbipamac Oediri petinae kadvuiaaiael. CLIL omici Tinai okiiay
IIOH peTIHJIE eMec, Herisri OurM Oepy OarmapiiamMachlHBIH Oip Oeiri peTiHAE OKBITYbI
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ke3aeial. OChl TOCULIIH apKachliHAa OKYIIbLIAp IIET TUNH TEK I'PaMMAaTHUKAJBIK epexernep
apKbUIbI €MeC, MOH/IK TePMHUHOJIOTHS MEH HAKThl OMIpPIIIK KOHTEKCTe MeHrepeai. Meicalsbl,
’KapaTbUIBICTaHy FBUIBIMAAPHl HEMece Tapux cabarbl Oenruii Oip OesiKTepjie arbLIIIbIH
TUTIHAE OKYpri3ijice, OKYIIbUIAp IIeT TUIIHJET! FBUIBIMH YVFBIMIAAPMEH J>KOHE KOciOu
TEPMUHJEPMEH €pTe ’KacTaH TaHbIcaabl. by TOCL onapaplH MOHAL 1€, TUIAL A€ TepeHIpeK
TYCiHyiHE KOMEKTECe/1 KoHE OJap/IbIH TUIIIK KY3bIPETTUIITIH apTThIPaIbl.

CoHbIMEH KaTap, MHTEPAKTHUBTI OKBITY oficTepl KOCTUIAL OimiM OepyaiH MaHbBI3IbI
Kypamzaac Oeutiri 0ombinn TaObuTanbl. HTEpakTUBTI omicTep OamanmapabiH cabakka OenceHai
KATBHICYBIH KaMTaMachI3 €Til, OJap/blH COMJICY MaFIbUIaphIH JTaMbITaabl. MyHIal omicTepre
penaik OWbIHAAp, aedaTTap, IUAJOTTIK OKBITY, TOMTHIK JKYMBIC, MYJbTUMEIUSIIBIK
Kypanaapasl aiganany, )o0aablK 9/1iC KOHE MPOOIEeMaNIbIK OKBITY TOCUIAEP1 JKaTabl.

Pennix o#biHmap (role-playing) oKymbuiapAblH KOMMYHUKATUBTIK —JaFdbUIapbIH
JAMBITHIT, TUIJIIK KeAEeprijep/ieH apbUlyFa KeMektecenl. Muicaibl, «JlyKeHae caThIl amyIibl
MEH CcaTyllb» HeMece «Oyexahuaarbl >KOJaylIbl MEH KbI3METKEP» CHSKTBI POJIIK
CIIEHapHillIep OKyIIbIIapFa IMIBIHANBI OMIPIIIK JKaFAaiiapaa MeT TUIH KOJIJIaHy JaFIbUIapbiH
KETUINIPYTe MyMKIHIIK Oepe/l.

Hebarrap (debate) okymibutapabiH Oiiay KaOIJIETIH JAMBITBIN, OJapJbIH €Kl TiIIe
EpKiH ceilyieyiH BIHTaJaHIbIpasbl. [lebaTrap OGapbIChiHIa OKYyIIbLIAp OEiTuIl O1p TaKbIPHIM
TOHIPETIHJE 63 Koe3KapacTapblH JQJIeNJeyre, Kapchl MIKIpAEpAl ThIHAAyFa >KOHE
apryMEeHTTEp/Il JIOTUKANBIK TYPFbIIAH Herizaeyre yhpeHeni. bys omic TUIAIK JaFabliapbl
JTaMBITYFa FaHa eMeC, COH/Tali-aK aKaJeMUSIIBIK CayaTTBUIBIKTHI apTThIPyFa 1a KOMEKTECE/I].

TonTeik xkyMbIC (collaborative learning) — oxkymbiiapasl OipJecin >KYMBIC 1CTEyre
XKoHe Olip-OipiHeH YilpeHyre uTepMeNeuTiH omic. TOoNnThIK TamncelpManap OKYILIbLIAPIbI
OeJiCeHIl ThIHAAyFa, MIKIp adMacyFa *oHe TUINIK JaF/bUIapblH ©3apa KOJIJAHBICKA EHTI3yre
yiperei.

MynbTUMENUSIIBIK  Kypaigapabl mnaigaitady (multimedia learning) okymibuiapabiH
KBI3BIFYIIBUIBIFBIH aPTTHIPBIIN, BU3YAJJIbI KOHE ayIUalAbl MaTepHaliap apKbLIbl aKmapaTThl
KaKChIpaK KaOblgayra keMekTeceai. by omicke exi tinae Guibmaep MeH OeiHexaz0amap
Kapay, MOJKAcTTap ThIHJAAYy, WHTEPAKTUBTI OHJIANH OWBIHAAp OWHAY JKOHE TUI YHpEHyTre
apHaJIFaH MOOMJIbJII KOCBIMIIAJIAP/IbI Al aaHy >KaTabl.

Kobanbik omic (project-based learning) oKymbuIapAbIH MIBIFAPMAIIBIIBIK KaOlIETTEPIH
JAMBITBII, TUII KOJAAHY JaFIbUIapbIH KeTuiAipyre OarbpiTTanFad. OKyubuiap Oenrut Oip
TaKbIpbIl OOWBIHINIA kK00a JMalbIHIAI, OHBI €Kl TUIJE KOpFay apKbUIbl ©3[CpIHIH TUIIIK
KY3BIPETTUIITH HbIFAUTAIbI.

[IpoGnemanbik OKbITY Tacull (problem-based learning) okymibuiapabsl HAaKThl ©MIpIIIK
MocelieNiepl melyre AaFabuianabipaabl. by oaic OOMbIHIIIA OKYLIBUIAp €K1 TUIIE 3epTTey
KYpri3im, aknapart *UHaIM, OHbl OHJIECH I )KOHE 63 KOPBITHIHIBUIAPBIH €K1 TUIJI€ YChIHABI.

Ocwl omictepAiH OapibIFbl OKYMIBUTAPABIH €K1 TIAE€ €pKiH KapbIM-KaTbIHAC Kacay
KaOUTeTIH apTTHIPHIT, OJAPJbIH KOMMYHUKATHBTIK KY3BIPETTUIINH HbIFaiTaapl. Koctimmai
okpiTy xyiecinae CLIL onmiciH MHTEpaKTHBTI OKBITY TOCUIACPIMEH VIITACTHIPY ApPKBLIBI
OKYIIBUTAPJBIH TUIMIK JAaFAbUIAPBIH TEPEHACTYTE KOHE OJIApAbIH aKaJIeMUSUIBIK YIATepIMiH
xakcaptyra 6omazsi [10].

3epTTeynep KopceTKeH e, eKl TUIIlI MEHIepreH Oanajap akaJeMUsUIBIK TYPFbIAAH 1a
JKOFapbl HOTIDKENEpre KoJ skeTkizeai. Onap MOTIHAEp/l Tajaay, aKmaparThl KypbUIbIMIAY
KOHE JIOTUKAJBIK OaillaHbICTap OpHATY CHUSKTHI AaribuiapAbl Te3 MeHrepeai. CoHbIMEH
KaTtap, KOCTUIAUNIK OJE€YMETTIK »OHE SMOILMOHAIIBIK WHTEIUICKTIHI J1€ JambITajabl. Exi
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MOJICHUET apachlHAa YiieciM TaOy apKbUIbl Oajanap/blH SMMATHSACHl KYIICHIN, opTypii
Ke3KapacTap bl KaObuiiayFa OeriMiesne .

Koctinai 611iM 6epy/ii THIMIIL KYy3€re achlpy YIIIH apHalbl OKBITY 9ICTEPIH KOJIAaHy
KakeT. TuIal MEHrepTyIiH THIMAI OMICTepiHiH Oipi — KOCTiALIiKKe Heri3aeareH
HHTErpalUsiIAaHFAH OKBITY. bys onicTe mMoHIEpAl €Ki TUIIE OKBITY JKYy3€re achIpblLiajibl,
SFHU 0aja FhUIBIM, MaTEeMAaTHKa HEMECE TapUX CUSKTHI IIOHEP/l aHa TUTIHIE FaHa eMec, IIeT
TUTIHAE e MeHrepeai. by Tocin 6anansiH eki Tiae Oipaei oiinay KaOiaeTiH JaMbITaIbl.

Kac epekmenikrepiHe coiikec TiJ1 yiipeTy cTpaTerusuiapbl Ja MaHbI3Ibl PeoJ
aTkapaabl. MeKkTen >kacklHa JeiiHri Oananap YIIiH OWBIH apKbUIbl OKBITY THiIMJL Oouica,
MEKTEN OKYIIbIJIaphl YIIIH WHTEPAKTHUBTI TEXHOJOTHSIAPIALI TaWganaHy — €H HOTIDKEIl
omictepain Oipi. Kazipri Tanma Tinmi yHApeHyre KOMEKTECETiH MOOWIIBII KOCHIMIIajap,
OHJIaliH maTdopMayiap *KoHE BUPTYaJJbl TUIAIK OpTa KYPY AapKbLIbI OKBITY TokipuOeci
KEHIHEH KOJIJIaHbLTy/A.

KocTunimikTi gaMbITyaarbl Tarel Oip MaHbI3ABI omic — "'ZKacanawl Tijgaik opra'
KAJbINTACTBIPY. bys oic OoMbIHIIA OKyIIBIIAP MIET TUIIH KYHJETIKTI KapbIM-KaThIHACTA
KOJIZIaHa OTBIPBIN, TAOUFH KOJIMEH MEeHrepeail. Mpicaibl, TULIK JIarepbjiep, MOJICHH aaMacy
OarjmapiiamManapbl JKOHE MIETENIIK OKBITYIIBIJIAPMEH >KYMBIC jKacay OanaiapAblH TIIal
YUPEHYIH KeJenIeTe/.

KopbIThiHABIIANH K€€, KOCTUIAlI OKBITYIbIH KOTHUTHUBTIK, OJIEYMETTIK >KOHE
aKaJIEMUSIIBIK apTHIKIIBUIBIKTApbl aKbIH. EK1 Tl MeHrepy OananapAblH oiiay KaOlleTiH
apTTBIPHITN, MIBIFAPMAIIBUIBIK JKOHE aHAIWTHKANBIK JaFAbUIaphlH  JaMbITaabl. OKBITY
QAICTEPIH YPhIC TaHAAY apKbUIbI KOCTLUI1 OLTIM OepyAiH THIMAUIITIH apTThIpyFa O0JIabl.
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Due to the expedited advancement in both education and technology, the nascent
penchant has emerged as duly and the most tenable approach to enshrine the knowledge in
any spheres. It serves as refinement that assuages the path to the goals and it depicts the
development from concept of entertainment to the feasible and exemplary impetus
throughout manifold areas. The gamification is juxtaposed with other contemporary methods
and it stipulates a new era.

This new emblazoned direction has a unique ability to pique an intrinsic motivation,
creating an immersive, effectual environment. Its rewarding mechanisms, progress
indicators, leaderboards, consummations of the game and others have instituted it as a pillar
of modern novelty. It fosters a great ambience, influence the psychology, and makes it
conducive to learn a language.

Gamification development isn’t absolutely a new term, the concept of this method had
been exploited long ago beforem,it was primitive, but the peak prevalence is noticed in XXI
century, especially with development of IT field. K.Kapp and M.Porenski are the first
teachers or adepts of teaching, who established the term publicly, revealing the fundamental
educational information abreast the concept of gamification. He ruminates “Gamification is
the introduction of gaming technologies into non-gaming processes, including education™ [1],
He observes the mechanics of the game and its “game-alike” approach integrated in
education succours to afford providing efficient ways to solve the tasks, it proposes less
vapid and more effervescent way to dive into atmosphere of the issue. BY, p. 151,” [2]

The proliferation of gamification’s involvement have differed the types of
gamification. The language acquisition can be seen manifold ways. For instance, the Reward-
Based Gamification is a method which increases individual engagement via gamified
elements of the game, such as Points, Badges, or Level.

In the research of Gamification Reward System from the journal, the potential benefits
of this methodology are clearly exposed and described. The concept of “Points” incorporates
gaining points upon completing the tasks, intentionally luring people to take responsibility
for new tasks, commonly increasing their motivation.

Digital badges is a component for attaining some height, which epitomizes the
consummation of the level or title. It takes the form of trophies.
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The concept of Level is implied as hierarchical system to specify the stages of
difficulties or achievements. Accomplishing the outcome from interweaving components
emboldens the workers to labor more scrupulously.

Returning to the questions of motivation through rewards, we must remember that all
gamified educational systems must be ensconced upon the balance between intrinsic private
encouragement and extrinsic outward incentives. Whereas the reward system keeps learners
on track to acquiring bonuses and dividends, they are driven by emotions, feelings of ardor,
and gambling. It might cause some convoluted repercussions, such as various performances
becoming tenuous runnings for rewards. The arousal for remuneration may betide every
participant with stress, as there is a need to abide by the system. Therefore, it must pass via
regulations to retain a delicate equipoise with motivation control. [3]

Within the report conducted by Somer, the observation is that gamification possesses
an ambiguous disposition of theoretical deficiency. Indeed, it leads to the conclusion that the
lack of theoretical foundation develops the detour route to create a new one. Reply is defined
as a relationship between components: instructional content, behaviors and attitudes, game
characteristics, and learning outcomes. It infers that the interaction of each serves as a
prerequisite to influence the outcome.

Therefore, the final preposition of results can be predicted by understanding the nature
of people's attitudes. However, we mustn't forget that the theory about the mechanisms of
gamification is yet to be uncovered. [4]

Confirmations of the classification and accurate definition of gamification regulations
are seen in the work of Hera. It provides a clear exposition of challenges, such as the unity of
denoting the fundamental core knowledge and integrity. Also, they attempted to constitute
the factors or categories that should be perused resulting in the arrangement of gamification
grasp concepts. Hence, these attributes play a -driver's role in capturing students' attention.

[5].

In the gamification procedure rivalry is the locomotion behind people's achievements,
pushing everyone to excel and transcend the outcomes. With proper balance, it enhances the
learning process, results, and most important left to be inducted.

First, competitiveness drives forth and increases persistence as competition emboldens
one to outperform oneself or others by dedicating more effort. Beyond that, due to the
competition ambiance, people strive to be more productive as it forces them to think
critically and pushes them out of their comfort zone. Such trial and contention likely bring
more of everyone's involvement, allowing them to be more gregarious. Furthermore,
determination and devotion enable the speed of obtaining knowledge. It expedites the growth
of knowledge. However, competitions must be arranged with accuracy, not permitting to
provoke intense rivalry and counterproductive running for rewards. [6]

Gamification is universal and testimonial of the multifarious implementation of
functions in the learning process. As a tool, it incorporates various operations and actions.
Specifically, Al integration pledges excellent payoff by leveraging these technologies. Al
efficacy is exemplified by compelling Pattern recognition. This profound identification and
grasping deliver successful and more engaged education since pattern recognition algorithms
inculcate a more tailored and personalized learning process. Proprietary speech and image
recognition make learning far more enjoyable and easygoing. Gamification with this toolkit
panders more involvement and continuous progress. For instance, a manifold of applications
possesses a gamified tailored to Al systems, such as Duolingo, Kahoot, and others. From my
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experience, Hanzii and Laoshi applications, which | use for my Chinese education, are also
perfect interpretations of Al as a gamified tool. Those applications use superb tone
recognition, which makes my journey more felicitous. As for image recognition, Yomiwa, a
Japanese app, exemplifies the best optical features to percept glyphs and symbols of Japanese
texts. [7][8][9]

As a result, the combination of pattern recognition technologies with gamified learning
platforms maintains a high level of induction and enjoyable experience.

This work purported to analyze the powerful influence of Gamification in many
aspects. This approach incorporates game elements in non-game-context, transforming
traditional education into an interactive experience. Such components as rewards and
challenges provide an immersive gamified environment, making learning more
comprehensive and enjoyable. This work also discussed numerous limitations in many
aspects. Stress, unnecessarily exaggerated gamification, social animus, classification
problems, and Al integration will emerge as consequences because of embedded gamified
concepts. Therefore, it is obligatory to preserve the balance between gamified components
and theory, seek advancements, and attend to the needs only when required.
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Abstract: This article explores various teaching strategies designed to minimize
mistakes in English grammar. It discusses the importance of understanding common sources
of errors, the role of active learning, and the implementation of specific methods such as
scaffolding, feedback, and practice. The article aims to provide educators with practical tools
to enhance grammar instruction and help students gain proficiency in English grammar while
reducing common errors.
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Introduction

Grammar is a fundamental component of language learning. It is the structure that
governs how words combine to form meaningful sentences. In the context of English, a
language with complex tenses, modals, articles, and word order rules, students often struggle
with accuracy in grammar. Common errors in English grammar arise from various factors,
such as interference from the first language, misunderstanding of grammatical rules, and lack
of practice. As such, minimizing these mistakes is a key concern for educators aiming to
improve their students' language skills.

Effective grammar instruction is crucial, not only for developing language accuracy
but also for ensuring that students can communicate with confidence. While some errors are
inevitable in the learning process, teachers can implement strategies that reduce their
frequency and impact. In this article, we will examine several teaching strategies that help
students master English grammar and minimize errors, ensuring they are better prepared for
both written and spoken communication.

The Causes of Grammar Errors.

Before developing effective teaching strategies, it is essential to understand why
students make errors in grammar. These errors can be categorized into several types, and
each type requires a different instructional approach.

One of the most common reasons for grammar errors is the interference from the
student’s first language (L1). When learners apply L1 structures to English, they may
produce incorrect sentences, as the grammatical rules of their native language may not align
with those of English. For example, in some languages, word order can be flexible, while
English has a stricter Subject-Verb-Object (SVO) word order. Teachers can address this issue
by raising students’ awareness of differences between languages and encouraging them to
practice English structures that are different from their native grammar.

Another cause of mistakes is overgeneralization, where learners apply a grammatical
rule too broadly. For example, students may incorrectly use the regular past tense ending “-
ed” for irregular verbs (e.g., “comed” instead of “came”). This occurs because learners try to
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simplify grammar by applying patterns they have learned. Teachers can help prevent this by
emphasizing the exceptions to the rule and providing ample opportunities for practice in
context.

Some students make mistakes because they do not fully understand specific
grammatical rules or nuances. Incomplete or unclear instruction can lead to confusion about
when to use certain structures, such as articles, prepositions, or tenses. A strategy for
overcoming this is providing clear explanations, visual aids, and plenty of contextual
examples.

Finally, errors may occur simply because students do not practice grammar frequently
enough. Grammar is best learned through repetition and practical application. Teachers
should integrate grammar practice into daily lessons and encourage students to use the
language actively in both speaking and writing.

Effective Strategies for Teaching Grammar:

1. Scaffolding and Gradual Release of Responsibility.

Scaffolding is an instructional approach in which the teacher provides structured
support that gradually diminishes as the student becomes more independent. This strategy is
particularly effective in grammar instruction. Initially, teachers can provide clear
explanations, guided practice, and corrective feedback. Over time, students are given more
opportunities to apply the rules on their own, starting with controlled exercises and
progressing to freer practice, such as role plays or creative writing. The gradual release of
responsibility helps students internalize grammar rules while minimizing errors.

2. Error Correction Techniques.

Feedback is crucial in helping students recognize and correct their mistakes. However,
the way in which feedback is provided plays an important role in reducing errors. Teachers
can use various techniques, such as: explicit correction, recasting, peer correction.

The key to effective error correction is to balance accuracy and fluency practice. While
students should focus on accuracy in some tasks, they also need opportunities to practice
fluency without constant correction to avoid inhibiting their communication.

Certain grammatical structures tend to be more problematic for learners, particularly
those that are inconsistent in English or have multiple exceptions. These may include:

. Tenses, especially present perfect, past perfect, and future tenses;

. Articles (a, an, the);

. Word order, especially in complex sentences;

. Prepositions, which vary greatly between languages:

. Modality (using can, could, should, etc.).

Teachers should design targeted lessons that address these challenging areas, using
contextualized practice to help students become more comfortable with these forms. For
example, when teaching tenses, teachers can use time markers or timelines to visually
demonstrate how and when each tense is used.

3. Use of Technology and Interactive Tools.

Incorporating technology into grammar lessons can be highly effective. Interactive
platforms, such as language learning apps, grammar quizzes, and digital games, engage
students in a fun and dynamic way. These tools provide instant feedback, allowing students
to correct errors in real time and reinforcing their understanding of grammar rules.
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For example, platforms like Duolingo, Quizlet, and Grammarly offer personalized
feedback on grammar errors and help students practice at their own pace. These tools also
enable teachers to track progress and identify areas where students need additional support.

4. Encouraging Self-Assessment and Reflection.

Encouraging students to self-assess and reflect on their grammar usage can help them
become more aware of their mistakes. Self-correction fosters independence and promotes
lifelong learning. Teachers can guide students to keep grammar journals, where they track
common mistakes and note the rules they have learned. Periodically reviewing these journals
helps reinforce correct usage and identify persistent errors.

Grammar is best learned through active use, which is why speaking and writing
activities should form an essential part of grammar instruction. Speaking practice, such as
discussions, presentations, or debates, allows students to apply grammar structures in a
natural setting. Writing tasks, such as essays or creative writing exercises, provide an
opportunity for students to practice grammar in a more formal context.

During speaking and writing activities, teachers can monitor students' performance,
providing immediate feedback on grammar mistakes. Encouraging students to focus on both
accuracy and fluency ensures that they gain the confidence to use grammar correctly while
communicating effectively.

Conclusion

Minimizing errors in English grammar requires a multifaceted approach that addresses
the underlying causes of mistakes and implements effective teaching strategies.
Understanding the sources of grammatical errors, such as interference from the first
language, overgeneralization, lack of knowledge, and insufficient practice, allows educators
to tailor their instruction to the needs of their students. Using scaffolding, providing targeted
feedback, focusing on common problem areas, and integrating grammar practice into real-life
contexts supports learners in mastering English grammar. The use of technology and
interactive tools, combined with opportunities for self-assessment and reflection, enhances
students' ability to reduce mistakes. A combination of consistent, well-planned instruction
and active practice enables learners to use grammar more accurately in both written and
spoken communication.
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Abstract: Authentic video materials have become an indispensable tool in the field of
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videos provide linguistic and cultural insights that contribute to more effective
communication skills. This article examines the role of authentic video materials in language
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The process of learning a foreign language is most effective when it mimics natural
acquisition methods, particularly through exposure to real-life communication scenarios.
Traditional teaching methods, which often emphasize grammar rules and vocabulary
memorization, do not adequately prepare students for real conversations. The integration of
authentic video materials, such as films, TV shows, interviews, and vlogs, provides learners
with practical language exposure that aligns more closely with native speaker usage. These
materials offer a dynamic alternative to conventional textbooks, allowing students to hear
authentic accents, intonations, and speech patterns, all of which contribute to the
development of spoken language proficiency.

The word "authentic" means "authentic, coming from the original source™ [1].

The concept of "authenticity” has become part of the methodology of teaching a
foreign language with the spread of a communicative approach in order to maximize the
learning process to natural communication in a foreign language.

Russian methodologists understand authentic materials as those materials that "native
speakers create for native speakers, i.e. original texts created for real conditions" [2].

In modern literature, the term "authentic material” is used to describe the material that
Is created for speakers of a given language, the so-called "real texts" [3].

Thus, authentic materials include original materials and fragments of real
communication between native speakers. These are authentic episodes of reality. For more
effective use of authentic video materials in a foreign language lesson, the teacher's
preliminary work on the preparation of didactic material is necessary.

The use of authentic video materials in English language teaching has gained
popularity due to the increased accessibility of digital resources. Unlike scripted dialogues in
language textbooks, authentic videos present English as it is naturally spoken, providing
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learners with exposure to various dialects, colloquial expressions, and cultural nuances [4].
Research indicates that students who engage with authentic video content demonstrate
significant improvement in their listening and speaking abilities compared to those who rely
solely on traditional methods. This improvement is attributed to the ability of video materials
to present language in context, reinforcing the connection between words, gestures, and
cultural settings.

Authentic video materials can be used in teaching all types of speech activity,
especially in teaching listening comprehension and speaking.

Authentic video materials contribute to the formation and improvement of auditory-
speaking skills, both while watching educational video material, which uses phonetics and
exercises, and while watching any other kind of video.

When viewing an authentic type of mathematical material, the phonetic norms are
memorized at the subconscious level, and attention is focused on the differences in
pronunciation norms of various language variants, regional components, and dialects [5].
When watching video clips, students see how and how words are pronounced, see
articulation and learn it unconsciously. This happens because the viewer not only hears, but
also sees how a word is pronounced by a native speaker. The visual part also helps to
develop language guesswork. The vocabulary that a person can learn while watching a video
Is also important .

One of the key benefits of authentic video materials is their ability to enhance listening
comprehension. When students are exposed to real conversations, they develop better skills
in understanding different accents, speech speeds, and informal expressions. This exposure is
crucial in preparing them for real-world communication, where speakers may not always use
textbook grammar or pronunciation. Moreover, videos provide visual cues such as facial
expressions and body language, which aid comprehension and help learners infer meaning
even when they encounter unfamiliar words or phrases.

Another significant advantage of using authentic video materials is their impact on
pronunciation and fluency. By listening to native speakers, students can mimic accurate
pronunciation, intonation, and stress patterns, which are essential for effective spoken
communication. Many students struggle with fluency due to a lack of confidence or
insufficient practice with natural speech rhythms. Authentic videos serve as a model for
correct pronunciation and encourage students to practice speaking through repetition and
imitation, which gradually improves their spoken proficiency.

Beyond linguistic benefits, authentic video materials also offer cultural enrichment.
Language learning is inseparable from cultural understanding, and videos provide insights
into the customs, traditions, and social norms of English-speaking countries. By watching
films, documentaries, or even YouTube videos, students gain a broader perspective on how
language is used in different social settings. This cultural awareness not only enhances their
ability to communicate effectively but also fosters appreciation and respect for diverse
perspectives, an essential skill in today’s globalized world.

The implementation of authentic video materials in school curricula requires a
structured approach to maximize their effectiveness [6]. One solution is to incorporate videos
into lesson plans in a way that complements existing learning objectives. Teachers can select
video materials based on themes relevant to the students’ level and interests, ensuring that the
content is comprehensible yet challenging enough to promote language development. Pre-
watching activities, such as vocabulary previewing or discussion questions, can prepare
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students for what they are about to watch, making comprehension easier and more
purposeful.

During viewing, teachers can employ active listening techniques, encouraging students
to take notes on key phrases, observe intonation patterns, or summarize what they hear.
Interactive exercises such as fill-in-the-blank subtitles, comprehension quizzes, and group
discussions can reinforce language retention and encourage students to practice speaking in a
supportive environment. Additionally, post-viewing activities, such as role-playing scenes
from the video or creating their own dialogues based on what they watched, can further
enhance speaking skills.

The use of authentic video materials as a means of forming foreign-language
communicative competence of schoolchildren contributes to an increase in the proportion of
independent work of students when choosing video materials, channels of their receipt, the
sequence of reproduction and ways of presenting the results of educational activities.
However, the independence of learning the material does not mean a decrease in quality,
since multimedia learning tools provide simultaneous information through the visual and
auditory channels of perception, which contributes to complex verbal and figurative
memorization, creates more comfortable cognitive and emotional conditions for
understanding the material being studied [7].

Another practical approach to using authentic video materials is the integration of
technology-based learning tools. Platforms like YouTube, Netflix, and educational apps offer
a vast collection of authentic English videos tailored for language learners. These resources
provide subtitles, interactive transcripts, and language exercises that help students engage
more deeply with the content. Moreover, virtual language exchanges or online discussion
forums can encourage students to discuss video content with peers, creating opportunities for
spontaneous spoken interaction and reinforcing language use outside the classroom.

To address potential challenges in using authentic videos, teachers can adapt materials
to suit different proficiency levels. Some students may find native-speed speech difficult to
understand, so incorporating slowed-down versions of videos or using tools that allow
playback speed adjustments can be beneficial. Additionally, selecting age-appropriate and
culturally sensitive content is essential to ensure that students remain engaged and motivated
to learn.

Conclusion

The use of authentic video materials in English language education offers a powerful and
engaging way to develop spoken language skills among schoolchildren. By providing real-
life linguistic exposure, enhancing listening comprehension, improving pronunciation, and
fostering cultural awareness, these materials contribute significantly to the overall
effectiveness of language learning. While challenges exist in their implementation, structured
lesson planning, interactive activities, and technology integration can ensure their successful
incorporation into school curricula. As digital resources continue to evolve, the use of
authentic video materials will remain a vital component in modern language education,
preparing students for meaningful and effective communication in the global community.
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Self-confidence is widely recognized as a critical factor in the success of learners
across various domains, and language learning is no exception. The process of acquiring a
new language is inherently challenging, often involving overcoming communication barriers,
mastering complex grammar rules, and developing an extensive vocabulary. These tasks can
be intimidating, particularly for adult learners or those who are exposed to a new language
and culture for the first time. In such contexts, self-confidence—defined as an individual’s
belief in their ability to perform tasks or achieve goals—can have a profound impact on a
learner’s approach to language acquisition. Learners with high self-confidence are more
likely to engage in language practices, experiment with new structures, and persevere in the
face of setbacks, while those with low self-confidence may experience anxiety, hesitation,
and avoidance of language use.

S. Coopersmith defines self-esteem as follows: "a personal assessment of the value of
oneself as a person is expressed in a person's attitude to himself and shows to what extent he
believes in his abilities and how he determines his significance and value for others" [1]. The
influence of self-esteem, according to a number of foreign researchers, is manifested in all
aspects of human behavior [2]. Any activity cannot be successful without a certain level of
self-esteem, self-confidence, sufficient knowledge about oneself, the world around, and faith
in one's abilities. According to the Maslow hierarchical pyramid, one of the most important
human needs is the need for self-actualization, which is satisfied through achieving high self-
esteem, meaning students with low self-esteem will not be able to progress and develop to
achieve self-actualization. Self-esteem is considered as the most significant affective factor
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both for the academic performance of students in general and for the successful learning of a
foreign language. Students' self-assessment in foreign language classes is interrelated with
their perception and assessment of themselves in certain situations, as well as their language
abilities.

Self-confidence, also defined by Brown as the "I can do it" principle, is based on the
student's faith in their ability to complete a task [3]. Krashen points out that self-confidence
encourages student absorption. Using simpler methods at the beginning of a class session
increases students' self-confidence, as a sense of accomplishment helps students in the next,
more difficult task. Self—efficacy, self-esteem, risk-taking, and lack of anxiety are self-
confidence traits that are also associated with learning a second foreign language.

D. Brown identifies three types of self-assessment: global, situational, and task-related
self-assessment [3]. Global self-esteem encompasses the entire personality and is a stable
characteristic that relates to the emotional and value level and changes with difficulty.
Situational self-esteem is manifested depending on changing circumstances, such as social
interaction in different areas of life, for example, at work, in the learning environment or in
the family. This type of self-esteem is reflected in qualities such as intelligence, sociability,
empathy, flexibility and adaptability in various situations, as well as stress tolerance. The
third type of self-assessment is manifested in the process of completing a specific task or
learning a new skill. This type is of particular importance in the context of spontaneous
speech in a foreign language. In this case, two main problems can be identified: fear of
mistakes and self-esteem through comparison with others. A student often evaluates himself
on the basis of mistakes made in an unprepared utterance, as well as on the basis of how
much his answer differs from other students in terms of content, grammar and duration. It is
important that the student understands the role of mistakes as an integral part of the
development of language skills. Many students are afraid of losing credibility in the group
due to mistakes in speech, which causes them fear and leads to a refusal to actively
participate. Such students avoid tasks that require spontaneous speaking. Those who perceive
testing their skills as a threat tend to avoid speaking tasks, viewing them more as tests rather
than as an opportunity to practice communication skills. It is important to help such students
understand that mistakes are part of the learning process, and that by correcting them, they
continue to develop. It is necessary to teach students to perceive mistakes as the norm, and
attempts to speak a foreign language as a step towards progress. This approach helps to
prevent a decrease in self-esteem.

The concept of self-confidence has been a central theme in educational psychology for
decades, and its relevance to language learning has gained considerable attention. Self-
confidence can be understood as a belief in one’s capabilities to perform a task successfully.
In the context of language learning, self-confidence is critical because it directly influences
learners’ willingness to engage in communication, attempt language tasks, and persist despite
challenges. High levels of self-confidence are associated with increased motivation, greater
participation in classroom activities, and a more positive attitude toward learning.
Conversely, low self-confidence can create barriers to effective communication, leading to
feelings of anxiety, self-doubt, and avoidance of speaking or writing in the target language.
These emotional responses can hinder progress and prevent learners from reaching their full
potential.

A prominent theory that addresses self-confidence in language learning is Bandura’s
social cognitive theory, which posits that self-efficacy—the belief in one’s ability to
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accomplish specific tasks—directly influences motivation and behavior [4]. In language
learning, self-efficacy is linked to a learner’s perception of their language skills and the belief
that they can successfully complete language-related tasks. Learners with high self-efficacy
are more likely to take risks, engage in conversations, and persist through difficulties. On the
other hand, learners with low self-efficacy may avoid situations where they might need to use
the language, resulting in fewer opportunities for practice and slower progress. Bandura’s
theory also emphasizes the role of social modeling and feedback, suggesting that observing
others who succeed in language use and receiving constructive feedback can enhance self-
confidence and motivate learners to improve.

Furthermore, self-confidence is closely tied to the concept of self-esteem—the broader
perception of oneself as a person of worth and value. Learners who have high self-esteem are
more likely to view themselves as capable and capable of overcoming challenges, including
those related to language learning. In contrast, learners with low self-esteem may be more
susceptible to negative self-judgment and feelings of inadequacy, which can affect their
willingness to participate and take risks in language learning activities. The relationship
between self-esteem and self-confidence is particularly important for language learners, as it
helps to shape their emotional and cognitive responses to the learning process [5].

The impact of self-confidence on language learning extends beyond emotional factors
and also involves cognitive processes. Self-confidence influences how learners process and
retain new information, which is essential for language acquisition. Learners who are
confident in their ability to learn and use a new language tend to engage more actively with
the material, practice language skills more frequently, and approach language tasks with a
sense of purpose. They are also more likely to embrace mistakes as part of the learning
process rather than viewing them as failures. In contrast, learners with low self-confidence
may have a more negative mindset toward errors, perceiving them as indications of
inadequacy rather than as opportunities for growth. This mindset can limit their engagement
with language tasks and result in slower progress.

In addition to cognitive and emotional factors, self-confidence in language learning is
shaped by external influences, such as the classroom environment, teacher support, and peer
interactions. A positive learning environment where learners feel encouraged, supported, and
safe to make mistakes is essential for building self-confidence. Teachers can play a pivotal
role in fostering self-confidence by providing constructive feedback, offering praise for effort
and progress, and creating a classroom atmosphere that celebrates diversity and risk-taking.
Furthermore, social interactions with peers can enhance self-confidence by offering
opportunities for collaboration, practice, and mutual support. Learners who feel part of a
supportive language community are more likely to engage in language use and develop
greater confidence in their abilities.

One of the key aspects of self-confidence in language learning is its connection to risk-
taking behavior. Language acquisition is inherently tied to taking risks—whether speaking in
front of others, attempting to understand unfamiliar accents, or making guesses about
unknown vocabulary. Learners with high self-confidence are more willing to take these risks,
understanding that mistakes are a natural part of the learning process. In contrast, learners
with low self-confidence may avoid these risks due to fear of judgment or failure. Risk-
taking is an essential component of language development, as it provides learners with the
opportunities to test their skills, gain feedback, and improve their proficiency.
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To foster self-confidence in language learners, educators can implement a variety of
strategies. One of the most effective methods is to create a supportive and non-threatening
learning environment. Encouraging a classroom culture where mistakes are viewed as
valuable learning opportunities rather than failures can help to reduce anxiety and promote
risk-taking. Teachers can model positive behaviors by demonstrating that errors are part of
the learning process and should not be feared or avoided. Providing regular positive
reinforcement and feedback is also essential for building learners’ self-confidence, as it helps
them to recognize their progress and feel validated in their efforts.

Additionally, educators can encourage learners to set achievable goals that align with
their personal motivations for learning the language. Goal-setting provides learners with a
sense of purpose and direction, which can enhance their confidence in their ability to
succeed. Small, incremental goals—such as mastering specific vocabulary, participating in
conversations, or completing language tasks—can provide learners with a sense of
accomplishment and boost their self-esteem. Furthermore, incorporating activities that
promote collaborative learning, such as group discussions and peer teaching, can provide
learners with opportunities to practice their skills in a supportive environment and receive
constructive feedback from their peers.

Technology can also play a role in building self-confidence in language learners.
Online language learning platforms, apps, and virtual environments can offer learners
opportunities to practice their skills in a low-pressure setting. These tools allow learners to
receive immediate feedback, track their progress, and access a wide variety of materials to
enhance their language proficiency. Additionally, online communities and forums provide
learners with a space to engage with others who share similar language learning goals,
further fostering a sense of belonging and confidence.

Conclusion
Self-confidence is a crucial determinant of success in language learning. It influences
learners’ willingness to engage with the language, take risks, and persevere through
challenges. High self-confidence promotes greater motivation, participation, and a positive
attitude toward learning, while low self-confidence can create emotional barriers that hinder
progress. Educators have a vital role in fostering self-confidence by creating supportive
learning environments, providing constructive feedback, and encouraging goal-setting and
risk-taking behavior. By understanding the significance of self-confidence and implementing
strategies to enhance it, educators can help learners overcome barriers, build resilience, and
achieve success in their language learning journey.
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Education is continuously changing, as new approaches emerge to meet the needs of
diverse students. One newer approach is game-based learning. Game-based learning is
defined as the use of games as a main lesson or the enhancement of a lesson, while keeping
learning as the main, desired outcome (Denham, Mayben, & Boman, 2016). There have been
studies about gamebased learning in the classroom, different types of game-based learning,
and how games affect the academic growth of students. For students who have individualized
educational plans (IEP), gamebased learning is a must to help guide instruction, create a
positive environment, and generate academic success. Whyte, Smyth, and Scherff (2015)
found students with autism to be more successful and motivated when using computerized
games for academic lessons. Students who receive specialized instruction are receiving this
instruction due to lack of success with a traditional approach. Jong (2015) used game-based
learning through VISOLE (Virtual Interactive StudentOriented Learning Environment),
which positively affected students who are both low and moderate academic learners. Jong
(2015) also discussed high-achieving students were not impacted by this non-traditional
approach. This statement shows how important a different approach to academics is vital for
students who receive specialized education or students who struggle to succeed with a
traditional approach.

For students with disabilities to be successful in school, educators need to focus on
how a nontraditional approach, such as game-based learning, can create an environment
which drives students to work hard and lead students to higher academic success within
school. According to author Tamara R. Meredith, the use of games for learning increased
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student engagement and fostered a “rewarding, fun, and memorable experience” (Meredith,
2016, pg. 496). The purpose of this literature review is to analyze research focused on the
implementation of game-based learning in a special education classroom, the positive and
negative impacts of game-based learning on student achievement, and what impact both high
and low tech have on student engagement.

Traditional vs. Nontraditional Approaches

With the availability of new technology and research, the field of education is
constantly shifting approaches. Few classrooms use only traditional approaches, as students
learn in a variety of ways. Administrators and educators are constantly looking for new ways
to meet the student academic needs. One recent approach involves the use of games. There
are two approaches to game use in education today: Game-based learning and gamification.
It is important to note the difference between the two approaches. Gamification focuses on
rewarding students for completion of work, while game-based learning enhances the lessons
using conflict and play to make academics more engaging and fun for students (Plass et al.,
2015). The focus of this review is game-based learning.

Game-based learning uses games, electronic and non-electronic, to enhance instruction
in a contemporary way in hopes of engaging more students. Research states students drop out
of school because of a lack motivation and engagement in learning (Khan et al., 2017).
Another reason behind new approaches being relatable to students now is due to students
wanting and needing to know the ‘why’ behind content, not just for a test (Al Azzawi et al.,
2016). Further along in Al-Azzawi, Al-Felita, and Al-Blushi’s (2016) research, the team
discusses the importance of using technology and games to go past academics and prepare
for twenty-first century skills, which a student may not get with a traditional approach.
Researchers are requesting educators to move away from teaching for a test and toward an
approach which focuses on student success beyond an exam.

New teaching strategies not only include framework from past approaches but take old
approaches, mix them with new technologies and findings to continue to grow the education
system and motivate students. Khan, Farzana, and Malik (2017) found students at a
secondary level were more engaged and motivated in school with a nontraditional approach,
specifically females even more than males were engaged in learning through this new
approach. Rather than focusing on a textbook or teaching from a test, educators are moving
toward a game-based approach. Game-based learning has been around for a couple decades.
It was a hot topic in the early 2000s but has been on a rollercoaster since becoming a
trending subject in education (Holmes & Gee, 2016). However, some researchers are
uncertain as to why educational practitioners have not taken advantage of game-based
learning. Denham, Mayben, and Boman (2016) found the characteristics of games are ideal
for students to learn, due to being actively engaged with their learning. Denham, Mayben,
and Boman (2016) continued to report even though research continues to point to positive
effects for students, concerns from educators are due to the lack of preparation and coaching
needed before implementing a game-based learning experience.

There has been growth in the area of implementation of game-based learning in the
classroom, especially with young adults. According to Education and Information
Technologies, the use of game-based learning goes beyond an elementary level, but the
number of educators who use game-based learning with older students is nearly one-third of
elementary educators. Khan, Farzana, and Malik (2017) focused on the outcomes of game-
based learning with young adults at the secondary level, which revealed only 25.2% of
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teachers use game-based learning in highschool with 60.6% of teachers at the elementary
level using game-based learning (pg. 2769). This discrepancy between these two statistics
shows the different levels in education prioritize different approaches with their students.
Game-based learning, however, has broken into education with high recommendations, so
much even collegiate level professors in support of game-based learning use it with their
students.

Types of Game-Based Learning

Before research about different types of game-based learning, it is important to know
what definition of game-based learning is being used. For this section, the definition of
game-based learning is any game which is being used for a specific learning outcome (Plass
etal., 2015).

Game-based learning is evolving every day, which is why it is important to note the
different types of gaming platforms, which includes, but not limited to: computer games,
board or card games, games played with cards, or movement games. Game-based learning
has many categories, but this section will focus on three specific types of games: Kinetic,
electronic, and analog games.

Kinetic educational games use movement, where traditional games are more
stationary.

Some types of kinetic-educational games may be played on a SMART board, which
detects the movement of students. Research on kinetic-based games is slim, but the findings
are notable, especially for students who have a disability. Kosmas, loane, and Retails (2018)
studied the effects of game-based learning on students diagnosed with attention deficit
hyperactivity disorder.

Research shows multiple positive outcomes from game-based learning within a
classroom.

The two main findings from research involve attention and adaptability. Plass, Homer,
and Kinzer (2015) discussed the importance of adaptable games. Adaptable games adjusted
to learner’s knowledge, emotions, and other variables to enhance their learning experience
(Plass et al., 2015).

Game-based learning has a way to draw students into their learning and keep their
attention. Not only have researchers seen an increase in the amount of time students stay
focused on their work (Denham et al., 2016; Wajiuhullah et al., 2018; Al Azzawi et al.,
2016), but students are also showing a positive attitude in class (Khan et al., 2017). One
reason a student was staying actively engaged in their work is due to the adaptability of
games during game-based learning (Denham et al., 2016; Craig et al., 2016; Shi & Shih,
2015; Plass et al., 2015). Game-based learning continues to prove, through research, how
beneficial it can be when appropriately used within a classroom. Game-based learning
endorses a positive outlook on school, helps students become independent learners, and
promotes critical thinking, all while working on social skills (Khan et al., 2017). Beyond
adaptability and attention catching, game-based learning fosters positive social interactions,
develops 21st century skills, and improves academic scores.

Promoting positive social interactions happen two ways through game-based learning:
from social or behavioral lessons and through play. First, educators are able to use game-
based learning to create games for students to participate in focusing on social skills training.

Craig, Brown, Upright, and DE Rosier (2016) focused on the introduction of ZooU, an
online, social skills game which can be used across the world. It is important to note this
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specific study focused on social skills training online, so the researchers could reach out to
several students.

Social interactions are not the only skills occurring when using game-based learning
within the classroom. There is a direct correlation to academic scores heightening through
game-based learning, especially for struggling students. Students with disabilities have a
more difficult time connecting with traditional approaches, as discussed before, which is why
game-based learning can help alleviate some of the labor students feel from academics
(Rominus, 2019). Researchers found another direct correlation between higher academic
outcomes using game-based learning. In the area of mathematics, specifically division and
multiplication, students who were in the experimental group played games focused on
multiplication and division while the control group was taught with a traditional approach. At
the end of the experiment, the experimental group had higher assessment scores than those of
the control group .

Overall, the positives of game-based learning are apparent. When using game-based
learning, educators are able to hold the attention of students, create an interest in the task at
hand, and improve student’s confidence, especially students with disabilities, as Wajiuhullah,
Ashraf, and Majad (2018) found during their study about students with intellectual
disabilities and number sense. This team of researchers found a direct, positive correlation
between the use of games for learning and academic achievement in the area of number sense
for students with disabilities. The direct correlation between students achieving higher scores
in academic areas and learning how to become respectable employees through social skills
learned shows the importance of an engaging, adaptable teaching approach, such as game-
based learning.

In a study about students with dyslexia, researchers examined how game-based
learning affected these specific students. Throughout the trial, researchers were hopeful and
correct about students with dyslexia showing gains in reading skills but were unable to prove
students were able to transfer their new reading skills to other parts of their education, such
as spelling and writing (Ronimus, et al., 2019). Overall, these skills relate back to lack of
knowledge in game design or improper use of game-based learning. Whatever the reason for
implications of game-based learning, it is important to recognize game-based learning is not
a magic solution for all learning difficulties (Holmes & Gee, 2016).

Before teachers are able to appropriately begin using game-based learning within their
classroom, they need to begin by understanding how and why game-based learning works.

Meredith (2018) points out how teachers cannot be expected to have open arms about
game-based learning if they are not confident in their own technology or gaming abilities for
the enhancement of learning. Not only do teachers have to work on understanding what a
game is and how it is best used, which has differing definitions and blueprints from various
researchers, but educators also need to be able to learn how to incorporate their current
lessons with games. Teachers work hard to plan lessons for their students; adding technology
along with the learning materials can add extra stress and difficulty for teachers. Using game-
based learning is not going to be an easy feat for educators, but the impact on students makes
the difficulty of creating game-based learning worth it. Higher levels of engagement and
increased levels of challenge during games proved another study to come out with a positive
correlation of game-based learning and student outcomes.

Students are now able to go to school, know they are going to find joy from learning
through interactive games, and increase their academia. Game-based learning does not just
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happen in the basic subjects of math and reading, but it can be used throughout every subject.
This example from a research study by ElI Mawas, Bratz, Caravan, and Munteanu (2019)
discusses how students were able to improve their test scores in science while having fun
playing games through a game about the solar system. Other key findings have found the
skills learned through game-based learning go above and beyond school itself, such as
Spires’ (2015) researched. Spires (2015) is a mother who researched the importance of
digital games to decide if game-based learning truly taught her son, which she found her
child not only learned academics through game-based learning, but game-based learning also
enhanced his problem-solving skills and adaptation to change.

Another implication needing to be resolved is the lack of studies for diverse students.
Little research exists about the impact of game-based learning on people of a variety of
genders, racial groups, and learners. One study about gender found that game-based learning
powerfully engages female players more than males, but there was a lack of correlation
between game-based learning and academic achievement regarding gender. As for racial
groups, researchers found the perception of games can affect the outcome of game-based
learning.

Hammer and Davison researched the effects of game-based learning on different
racial groups and found 52% of Hispanic Americans believed video games cause violence
and 19% of African Americans be games promote teamwork and problem-solving skills, but
this is just one small study about game-based learning and racial groups. Students of different
learning levels also are impacted by game-based learning in different ways. One study stated
students who were higher learners got less from game-based learning than students who are
moderate or struggling learners

There is basic information available about game-based learning and the impact, but
more needs to be done. As far as implications within a school setting, some items need to be
taken care of first. Prior to using game-based learning, educators should be taught how to use
certain game design framework to help form games creating positive learning outcomes.
Educators should also play these games prior to having students play the games to have a
better understanding of what the students are doing and why. Two other important concepts
prior to using game-based learning in a classroom include preaching students with
disabilities how to appropriately use technology for digital games and training for the
teachers on technology and digital gaming. There are teachers who are using game-based
learning already. However, more teachers can continue to get on board with a new approach
to reach all students, especially those who do not learn as well from a traditional approach.

All students are being provided with an education, but with differing learning styles,
students are not always getting the instruction fits best. One way to enhance instruction for
all learners is through the use of game-based learning. Game-based learning has shown
multiple positive outcomes, such as academic success, social and behavioral growth, and
acquiring 21st century skills. Game-based learning also has some implications needing to be
addressed, such as transferability of skills and lack of knowledge with game-design. Overall,
the success of students speaks for itself about proper implementation of game-based learning.
Games have the adaptability to scaffold learning while engaging students in their academics
for a long period of time.

Students with disabilities or struggling learners have had the most success with game-
based learning. For examples, students with intellectual disabilities used digital games to
enhance their knowledge of number concepts within one study (Wajiuhullah et al., 2018).
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The use of technology with game-based learning has been a major factor in the enhancement
of game-based learning in the classroom. Technology can be a tool to enhance academics,
especially for those with learning disabilities (EI Mawas et al., 2019). Students with
disabilities need repetition and succeed from new learning approaches rather than traditional
approaches. Students who struggle in school also need more motivation to keep going and
working hard, which can be difficult if the topic is already hard for students. One way to help
motivate students is through game-based learning. Saraiki and Morula’s (2013) say it best:
“The need of generating new motivational strategies and learning methods in special
education is constant and digital games provide a motivational tool with a potential to enrich
the learning process” (pg. 11). Every student has a specific learning style and one way we
can meet a greater number of students is through game-based learning.

Conclusion

Game-based learning has proven to be an effective and engaging tool for enhancing
the educational experience, particularly for students with disabilities and those who struggle
with traditional learning methods. The adaptability of games allows for personalized learning
experiences that foster academic growth, social skills, and problem-solving abilities.
However, the successful integration of game-based learning in classrooms requires educators
to have proper training, access to suitable technology, and a clear understanding of game
design and its implementation. While there are challenges to overcome, such as the
transferability of skills and the need for additional research, the overall impact on student
outcomes is positive. Game-based learning can significantly improve motivation,
engagement, and academic achievement for diverse learners, providing a valuable tool for
educators seeking to meet the varied needs of their students.
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Abstract: The advancement of online learning platforms has transformed the
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skills in English. This article explores the role of online learning platforms in fostering the
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The development of spoken language skills in English has long been a challenge for
language learners around the world. Traditional classroom settings, while effective in many
aspects of language instruction, often lack sufficient opportunities for students to practice
speaking in real-time, especially with native speakers or in authentic communicative
situations. However, the emergence of online learning platforms has significantly
transformed this dynamic by offering students the ability to practice spoken English in a
flexible, interactive, and immersive environment. These platforms provide learners with new
opportunities to engage with the language in ways that were previously difficult or
impossible.

In the past few decades, the integration of digital technologies in education has
expanded the range of tools available for language learners, especially in the realm of spoken
language development. Platforms like Duolingo, Babbel, and iTalki have revolutionized how
students interact with the English language, providing them with access to both instructional
content and native speakers from across the globe. This shift toward digital education has
opened new avenues for language learners to hone their oral communication skills, whether
through speaking exercises, live conversations, or audio-visual lessons that emphasize
pronunciation, fluency, and comprehension.

The growing demand for English as a global lingua franca has further emphasized the
need for effective command of the spoken language. Online platforms meet this demand by
offering an accessible and personalized approach to language learning.

Currently, there are a huge number of definitions of an educational online platform:

1. An online educational platform is a web space or portal for educational content and
resources that offers students everything they need in one place: lectures, assignments,
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quizzes, educational interactions, graduation certificates, social head start or chats, and much
more [1].

2. An online educational platform is a digital service that allows interaction between
two or more remote but interconnected groups of users who communicate using a specific
resource via the Internet [2].

The main goal of online platforms is to provide students with tools for learning foreign
languages. At the moment, online services have huge functionality, provide a wide range of
features, simplicity and accessibility, and are constantly evolving, adding new features for
learning.

Speaking in a foreign language is a form of oral communication through which
information is exchanged by means of language, contact and mutual understanding are
established, and the interlocutor is influenced in accordance with the speaker's
communicative intention [3].

The role of online learning platforms in developing spoken language skills is
multifaceted and can be examined through several key areas: interactive learning
environments, real-time communication with native speakers, individualized feedback, and
the incorporation of multimedia resources.

One of the most significant advantages of online learning platforms is their ability to
provide interactive learning environments [4]. These platforms often feature dynamic
speaking exercises that engage learners in active dialogue, which is crucial for the
development of spoken language. Interactive modules, such as those found on Duolingo or
Babbel, allow learners to practice their speaking skills in simulated contexts, ranging from
ordering food at a restaurant to participating in a job interview. These exercises are designed
to mimic real-life communication situations, offering students an opportunity to practice their
speech in a low-pressure environment. The interactive nature of these platforms encourages
students to speak in English regularly, helping them to build confidence in their ability to
communicate effectively.

Moreover, online learning platforms often facilitate real-time communication with
native speakers. Platforms like iTalki and Preply connect learners with language tutors for
one-on-one lessons, allowing students to engage in authentic conversations with native
speakers. These conversations are invaluable for the development of spoken language skills,
as they expose learners to colloquial expressions, idiomatic language, and the nuances of
pronunciation that are often absent in traditional textbooks. By conversing with native
speakers, learners can also receive immediate feedback on their grammar, vocabulary usage,
and pronunciation, which helps them to fine-tune their spoken language skills. Additionally,
such interactions allow learners to adapt to different accents and speech patterns, which is
essential for understanding English in real-world contexts.

In addition to live conversations, many online platforms offer individualized feedback
that plays a critical role in the development of spoken language. Feedback is an essential
component of language learning, as it helps students identify areas for improvement and
encourages them to correct mistakes. On platforms like Rosetta Stone or Babbel, speech
recognition technology is often used to assess learners' pronunciation and speaking accuracy.
This technology analyzes the learner's speech, comparing it to a native speaker’s
pronunciation and providing corrective suggestions in real-time. The ability to receive
Immediate, personalized feedback enables learners to make rapid progress in their spoken
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language abilities, as they can focus on specific aspects of pronunciation or grammar that
need attention.

The use of multimedia resources, such as videos, podcasts, and audio clips, is another
feature of online learning platforms that significantly contributes to the development of
spoken language skills [5]. These resources expose learners to a wide range of accents,
speaking speeds, and conversational contexts. For example, a student learning English might
listen to a podcast on a particular topic, watch a video that demonstrates correct
pronunciation, or engage in a listening comprehension exercise that emphasizes spoken
English in various dialects. This exposure to diverse forms of spoken English helps learners
become more flexible and adaptable in their language use, as they learn to understand and
produce English across different contexts.

Furthermore, the convenience and flexibility offered by online platforms allow
learners to practice their spoken English anytime and anywhere, without the constraints of a
traditional classroom schedule. This accessibility is particularly beneficial for students with
busy lifestyles or those who do not have access to English-speaking environments. The
ability to practice at one's own pace and on one's own time is a key factor in motivating
learners to consistently improve their spoken language skills. Whether through short, daily
practice sessions or extended lessons, learners are able to incorporate spoken English into
their daily routines, which accelerates their learning progress.

Despite the many advantages, there are certain limitations to using online learning
platforms for developing spoken language skills. One notable challenge is the lack of face-to-
face interaction, which can be crucial for fostering natural conversational skills. While online
platforms offer real-time conversations with native speakers, the virtual nature of these
interactions can sometimes hinder the development of non-verbal communication skills, such
as body language and facial expressions, which are essential components of effective
communication. Additionally, some learners may find it difficult to stay motivated without
the physical presence of a teacher or fellow students, as online learning requires a higher
level of self-discipline and personal accountability.

Another limitation is the potential for technological issues, such as poor internet
connections or issues with speech recognition software. These problems can interrupt the
learning process and make it more difficult for students to receive accurate feedback or
engage in uninterrupted conversations. Moreover, not all learners have equal access to the
technological resources required to fully benefit from online learning platforms. In regions
where internet access is limited or unreliable, students may struggle to access the resources
and support they need to develop their spoken language skills.

To address these limitations, several solutions can be implemented to enhance the
effectiveness of online learning platforms for spoken language development. First, hybrid
learning models that combine online platforms with in-person instruction can provide a more
comprehensive language learning experience. This approach allows learners to engage in
real-time conversation practice while also benefiting from the personalized feedback and
interaction that comes with face-to-face learning. For example, students can use online
platforms to practice speaking and receive immediate feedback, while also participating in
occasional in-person classes or conversation clubs to strengthen their non-verbal
communication skills.

Online platforms can incorporate more interactive and immersive features that mimic
real-world communication environments. Virtual reality (VR) and augmented reality (AR)
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technologies hold promise for creating more engaging and lifelike language learning
experiences. Through VR and AR, learners could participate in virtual conversations with
avatars or native speakers, navigating realistic scenarios such as shopping in an English-
speaking country or attending a business meeting. This type of immersive technology would
allow students to practice their spoken language skills in dynamic, context-rich settings,
enhancing their ability to communicate naturally.

Furthermore, it is essential for online platforms to continue refining their speech
recognition technologies to ensure that learners receive accurate and useful feedback.
Improvements in artificial intelligence (Al) and natural language processing could lead to
more sophisticated systems that better understand the nuances of non-native speech and
provide more targeted corrections. Ensuring that learners have access to reliable, high-quality
resources will increase their confidence and proficiency in speaking English.

Increasing access to technology is crucial to ensuring that all learners can take
advantage of online language learning platforms. Efforts to improve internet infrastructure
and provide affordable devices can help bridge the digital divide, allowing learners in
underserved regions to access language learning tools and enhance their spoken language
skills.

Conclusion
Online learning platforms have revolutionized the way in which learners develop their
spoken language skills, offering new opportunities for English language learners to practice
speaking, receive real-time feedback, and interact with native speakers. The integration of
interactive exercises, multimedia resources, and personalized feedback helps learners
improve their pronunciation, fluency, and comprehension. While there are challenges
associated with online language learning, such as the lack of face-to-face interaction and
technological limitations, solutions such as hybrid learning models, immersive technologies,
and improved accessibility can address these issues. As technology continues to evolve,
online learning platforms will play an increasingly important role in the development of
spoken language skills, empowering learners to achieve fluency and communicate effectively
in English.
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Abstract: Multimodal learning, which incorporates multiple sensory channels—such
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In the field of foreign language education, one of the most challenging skills for
learners to acquire is listening comprehension. The ability to understand spoken language
involves not only the decoding of sounds and words but also the interpretation of meaning,
which can be influenced by context, intonation, and cultural cues. Traditionally, foreign
language listening skills were taught using auditory-based methods, where students were
exposed to spoken language through direct listening exercises such as audio recordings,
podcasts, or dialogues. However, with advancements in technology and research on learning
theories, multimodality has emerged as a key concept in language education, suggesting that
integrating multiple sensory modes—uvisual, auditory, and even tactile—can enhance the
learning experience.

Multimodality refers to the use of more than one mode of communication or
representation to convey meaning. In language learning, this might include combining
spoken language with visual cues (e.g., subtitles, pictures, or gestures) to provide a richer,
more comprehensive input for learners. This method leverages the fact that humans can
process information through various sensory channels, and using multiple modes together
can support deeper cognitive engagement [1]. The role of multimodality in developing
auditory skills specifically is a vital area of research. Through the integration of various
sensory modes, learners are better equipped to improve their listening skills, as they have
access to diverse forms of contextualized language input.

The full name of multimodal learning is audiovisual, kinesthetic and tactile multimodal
learning (Audio—visual multi modal teaching method), that is, people perceive the world
through five senses: sight, hearing, touch, smell and taste and interact with the external
environment through different senses. In the learning process, students' different feelings are
activated through various channels by one means or another to work together to achieve the
goal of enhancing impressions and strengthening memory.
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Multimodality in teaching foreign languages consists in using a set of modes of
information reception, such as sound, image, taste, smell and touch. The learning process
based on the principle of multimodality relies on various channels of perception to increase
efficiency and accelerate the learning process.

Since multimodality is a distinctive feature of human communication, such methods
bring the learning process closer to reproducing ordinary life experiences. This also
contributes to the formation of communicative and socio-cultural competence, the use of
multimodal methods and digital technologies in teaching foreign languages can increase the
motivation of students through a more interactive and exciting process [2].

According to A. A. Kibrik's definition, the term multimodal "is based on the
understanding of modality accepted in psychology, neurophysiology and computer science:
modality is a type of external stimulus perceived by one of the human senses, primarily by
sight and hearing™ [3].

Multimedia has many characteristics, including diversity, integration, and interaction
[4]. Among them, interaction is the most important for effective English language teaching.
With the help of multimedia materials, audio and video equipment is used together with
images. This helps to respond more successfully to the auditory and visual demands of the
student.

Learning through audio recordings and video clips is an effective way of multimodal
learning. This issue was revealed in the research of local Kazakhstani scientists: the use of
visual and auditory means is important for the development of communication skills when
learning a foreign language. Researchers are discussing the use of several methods for
integrating video and audio materials in teaching a foreign language. Guan pointed out three
special advantages of English classes with multimedia support: the first is to easily perceive
knowledge, the second is to receive a large amount of information in a limited time, and the
third is to stimulate students' interest in learning [4].

The development of auditory skills in foreign language learning is inherently complex.
It requires the learner to process sounds, words, intonation patterns, accents, and other
nuances of spoken language. The auditory skill set, which includes listening comprehension,
auditory discrimination, and phonological awareness, is critical for language fluency and
communication. However, relying solely on auditory input for learning may limit a learner’s
ability to understand and retain language. Integrating other sensory modalities into language
education offers a more holistic approach that can enhance the way auditory information is
processed and understood.

One of the key aspects of multimodal learning is the use of visual aids alongside
auditory input. Visual elements such as facial expressions, body language, gestures, and
written text can serve as supplementary cues that help learners interpret spoken language
more effectively. For example, research by Kress (2003) suggests that the visual dimension
of communication, including images and gestures, can provide contextual clues that make the
meaning of spoken language more accessible to learners [5]. By incorporating visuals with
auditory stimuli, learners have a more complete set of cues, which can help them decipher
meaning, especially when the spoken input is complex or ambiguous. This is particularly
important for learners who may struggle with various accents or dialects in their target
language. Visual support can bridge the gap between what is heard and what is understood,
fostering a deeper comprehension of spoken discourse.
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Another critical component of multimodal learning is the use of written text, such as
subtitles, transcriptions, and captions, which can significantly improve auditory
comprehension. Research by Firmansyah shows that using subtitles in language learning
helps learners improve their listening skills by providing a textual representation of spoken
language [6]. Subtitles, particularly when synchronized with audio, allow learners to match
spoken words with their written counterparts, helping them better retain vocabulary,
understand the syntactic structure of sentences, and enhance auditory discrimination. The
combination of auditory and visual input also aids in distinguishing phonemes, words, and
phrases that may be difficult to catch through listening alone, such as when words are spoken
quickly or with a strong accent.

Furthermore, multimodal resources can support auditory skills development by
providing opportunities for interactive learning. Interactive exercises that integrate both
auditory and visual components, such as listening to a story while viewing accompanying
Images or participating in language games that involve both speaking and listening, help
reinforce auditory processing. According to Mayer's cognitive theory of multimedia learning
(2009), learners tend to engage more deeply with content when multiple modes of
representation are employed [7]. This interaction between auditory and visual inputs leads to
stronger memory retention, as learners process information through both auditory and visual
channels simultaneously, which reduces cognitive load and enhances comprehension.

An important aspect of developing auditory skills in a foreign language is the need to
expose learners to varied accents and speech patterns. Listening to a wide range of speakers
helps learners become more adept at recognizing different pronunciations, rhythms, and
intonations. Multimodal approaches are particularly effective in this regard, as they can
provide learners with access to diverse forms of spoken language. For instance, language
apps and platforms often feature audio recordings by native speakers from different regions,
accompanied by visual aids like transcriptions or interactive exercises that focus on specific
aspects of pronunciation or phonetic features. These multimodal tools offer a more dynamic
learning experience and give learners the chance to engage with authentic, real-world
language use.

Additionally, multimodal learning can support learners in the development of auditory
discrimination—the ability to distinguish between sounds, words, and phrases that may be
similar in pronunciation. Techniques such as dictation exercises, phonetic training, and
minimal pair practice can be enhanced through multimodal methods. For example,
combining auditory exercises with visual representations, such as showing written words
alongside their spoken counterparts, allows learners to visualize the difference between
similar-sounding words and reinforces their ability to discern subtle differences in
pronunciation. This type of practice helps learners fine-tune their auditory skills, making
them more sensitive to variations in spoken language.

Despite the clear benefits, there are also challenges associated with implementing
multimodal approaches in language learning. One significant challenge is the accessibility
and availability of resources. Not all learners have access to the necessary technology or
platforms that offer multimodal learning materials. In addition, the effectiveness of
multimodal learning depends on the quality of the resources used and the extent to which
they are integrated into the curriculum. It is essential for educators to carefully select
materials that are relevant to the learner’s level, as poorly designed multimodal exercises can
result in confusion rather than learning. Moreover, teachers need to be adequately trained in
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using multimodal resources effectively, as the integration of visual, auditory, and interactive
elements requires careful planning and consideration of learning outcomes.

To address the challenges of multimodal language learning, it is crucial for language
educators to be proactive in selecting and integrating resources that support auditory skills
development. First and foremost, schools and language institutions should invest in digital
tools and platforms that offer interactive, multimodal resources. These tools can provide a
wide range of auditory input, such as audio recordings, videos, and podcasts, while also
integrating visual elements such as subtitles, transcriptions, and visual aids. Platforms like
Duolingo, Babbel, and Memrise already offer multimodal learning tools that combine
listening with visual elements, enabling learners to engage in a holistic language learning
experience.

In addition to digital resources, teachers can incorporate real-world materials into their
lessons, such as films, documentaries, and podcasts, which feature authentic language use
and diverse accents. By pairing these auditory materials with written or visual cues, such as
comprehension questions, transcripts, or vocabulary lists, teachers can help students develop
better listening comprehension and auditory discrimination. For instance, students could
listen to a podcast episode and then engage in a follow-up discussion, allowing them to
practice both their listening and speaking skills.

Educators should also create collaborative learning environments where students can
practice listening and speaking in interactive settings. Peer interactions, group discussions,
and role-playing exercises allow students to engage in authentic conversations, receiving
immediate feedback on their auditory skills and pronunciation. These types of exercises can
be supported by visual cues, such as charts or interactive apps, to further reinforce
comprehension and auditory discrimination.

In conclusion, multimodal approaches play an essential role in the development of
auditory skills in foreign language learning. By combining auditory, visual, and kinesthetic
elements, learners can engage with the language in a more comprehensive and dynamic way,
leading to improved listening comprehension, phonological awareness, and auditory
discrimination. Although challenges exist in the implementation of multimodal resources,
with careful planning and access to quality materials, educators can create effective learning
environments that foster the development of auditory skills. Ultimately, the integration of
multimodal resources offers a powerful means of enhancing language acquisition, enabling
learners to interact with spoken language in authentic, meaningful contexts.
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In the digital age, new technologies have become indispensable in shaping educational
practices worldwide. Over the past few decades, advancements in technology, such as the
proliferation of smartphones, tablets, cloud computing, virtual reality (VR), and artificial
intelligence (Al), have transformed how education is delivered and received. The use of these
technologies in educational settings has led to enhanced access to learning materials, real-
time collaboration, and opportunities for personalized learning experiences. With digital
platforms and tools, students can now engage with content at their own pace, access diverse
resources, and even connect with peers and educators across the globe. For educators, these
technologies offer innovative teaching methods and resources that go beyond traditional
textbooks and classroom interactions.

As E.Y.Levina notes, digitalization is becoming a continuation of informatization.
Digitalization of many pedagogical processes expands the interaction of students and
teachers, it becomes possible to consolidate information and communication using mobile
technologies and global information resources [1].

The following elements of digitalization are distinguished:

- Online learning;

- Constant teacher support in the process of students' learning;

- The use of electronic educational content;

- Interactive methods of developing students' competencies and skills formation; -
digital technologies for knowledge assessment;

- Digital technologies for monitoring and managing an educational organization
(management and training systems, network organizers, testing systems, etc.);

- Network horizontal communications (both between subjects of the educational space
and between organizations);

- Virtual learning environment and social networks, as well as robotics [2].

One of the most significant advantages of using new technologies in education is the
accessibility and availability of learning materials. Digital tools allow educators to make
content widely accessible to students, regardless of their geographical location. With online
platforms, students can access course materials, textbooks, videos, and interactive content
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anytime and anywhere, provided they have internet access. This has democratized learning,
especially in regions where traditional education infrastructure may be lacking. Students in
rural or remote areas, for example, can access the same educational resources as those in
urban centers, helping to bridge the gap in educational inequality [3].

Additionally, new technologies facilitate more personalized learning experiences.
Digital tools allow for the customization of educational content based on individual learning
styles, preferences, and progress. Adaptive learning technologies, for instance, track a
student’s performance and adjust the difficulty of tasks accordingly, ensuring that each
learner is appropriately challenged. Learning platforms like Khan Academy, Coursera, and
Duolingo use algorithms to offer tailored learning paths that match the student’s level of
understanding, promoting self-directed learning. This personalized approach enhances
student engagement, as it helps them progress at their own pace, encouraging a more active
and self-motivated learning environment [4].

Furthermore, the integration of multimedia resources in teaching and learning
significantly enhances the educational experience. Videos, animations, infographics, and
simulations make complex concepts easier to understand and more engaging. Virtual labs,
for instance, allow students to conduct experiments in a controlled, digital environment,
fostering hands-on learning without the need for physical resources or equipment. Moreover,
technologies like augmented reality (AR) and virtual reality (VR) provide immersive
learning experiences that bring abstract or distant concepts to life. A VR history lesson, for
example, could allow students to virtually walk through ancient Rome or witness historical
events firsthand, creating a more impactful and memorable learning experience [5].

Collaboration is another area where new technologies shine. Online platforms such as
Google Classroom, Microsoft Teams, and Slack enable students and teachers to
communicate and collaborate seamlessly, both inside and outside the classroom. Students can
participate in discussions, share documents, work on group projects, and receive instant
feedback. Moreover, technology facilitates global collaboration. Students can now connect
with peers from different parts of the world, broadening their perspectives and enhancing
cross-cultural understanding. These collaborative experiences are essential for developing
skills such as teamwork, problem-solving, and digital literacy, all of which are highly valued
in today’s globalized workforce [4].

However, despite the numerous advantages, the integration of new technologies in
education comes with several limitations. One of the most significant concerns is the digital
divide, which refers to the gap between individuals who have access to modern technologies
and those who do not. While many students in developed countries benefit from the
availability of smartphones, laptops, and high-speed internet, a large number of students in
developing regions or low-income households may lack these resources. This disparity in
access creates a situation where only a portion of the student population can fully benefit
from the advantages of new technologies, leaving others at a disadvantage. Moreover, in
many educational institutions, the infrastructure required to support the use of advanced
technologies is often inadequate, hindering their effective integration [5].

Another limitation of using new technologies in education is the challenge of ensuring
data privacy and security. The digital nature of educational platforms means that vast
amounts of personal and academic data are stored online. While many educational
technologies are designed to protect users' privacy, there is always the risk of data breaches
or unauthorized access to sensitive information. This concern is particularly important when
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it comes to young students, who may not fully understand the risks associated with sharing
personal information online. As educational institutions increasingly rely on digital tools for
teaching, the responsibility to safeguard student data becomes a critical issue for educators,
administrators, and policymakers [6].

Furthermore, the reliance on technology in the classroom may reduce face-to-face
interactions between teachers and students. While digital tools can enhance collaboration and
engagement, they can also lead to a decrease in traditional social learning experiences.
Teachers may find themselves spending more time managing online platforms and
troubleshooting technical issues rather than engaging directly with students. This shift could
also affect the teacher-student relationship, as the personal connection that is often fostered
through in-person interactions may be diluted. Additionally, students who rely too heavily on
digital resources may miss out on the social and emotional benefits of in-person education,
such as the development of communication skills and emotional intelligence [7].

The overuse of technology in education also raises concerns about students' attention
spans and overall cognitive development. With the constant availability of digital
distractions, students may find it difficult to focus on their studies. The use of smartphones,
social media, and entertainment apps during lessons can negatively affect concentration and
academic performance. Furthermore, excessive screen time has been linked to a range of
physical and mental health issues, including eye strain, poor posture, and sleep disruption.
These concerns highlight the importance of finding a balance between traditional educational
methods and the use of new technologies, ensuring that technology is used in ways that
complement, rather than replace, traditional learning approaches.

Lastly, the rapid pace of technological change presents a challenge for educators. As
new technologies emerge at an unprecedented rate, educators must constantly update their
skills and knowledge to keep up. This can be both time-consuming and costly, especially for
teachers in underfunded schools or institutions. Professional development programs and
training in new technologies are essential to ensure that educators are adequately prepared to
integrate these tools into their teaching practices effectively. However, not all educational
institutions have the resources to provide such training, further exacerbating the issue.

Conclusion

The advantages and limitations of using new technologies in education are both
significant and multifaceted. On the one hand, technology has the potential to enhance
accessibility, personalize learning experiences, foster collaboration, and make learning more
engaging through multimedia resources. It opens up new possibilities for students and
educators alike, providing more flexible and innovative methods for teaching and learning.
However, the limitations, such as the digital divide, data privacy concerns, reduced face-to-
face interaction, and the challenges of keeping up with rapidly changing technologies, cannot
be ignored. To maximize the benefits of technology while minimizing its drawbacks,
educational institutions must ensure equitable access to digital tools, invest in data security,
and maintain a balance between technology and traditional teaching methods. With careful
consideration and strategic planning, the integration of new technologies can enhance the
educational experience and prepare students for the demands of the future workforce.
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FUTURE PROSPECTS OF Al IN LANGUAGE EDUCATION AND ITS
POTENTIAL IMPACT ON THE FOUR LANGUAGE SKILLS

Abstract: Artificial Intelligence (Al) has rapidly become a transformative force in
education, and its impact on language education is no exception. Al offers the potential to
revolutionize the way languages are taught and learned, especially through its influence on
the four fundamental language skills: listening, speaking, reading, and writing. This paper
examines the future prospects of Al in language education, discussing how its integration
could reshape these four skills and the broader language learning experience. It explores the
current applications of Al in language learning, highlights the challenges and opportunities
Al presents, and suggests solutions for effectively integrating Al technologies. Ultimately,
the paper concludes by emphasizing the transformative potential of Al in language education,
while addressing the need for a balanced approach to its implementation.

Key words: Artificial Intelligence, language education, language skills, future
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The landscape of language education is undergoing significant changes as technology
advances at an unprecedented rate. Among the most promising technological developments
is Artificial Intelligence (Al), which has the potential to significantly enhance the way
languages are taught and learned. Al, defined as the simulation of human intelligence
processes by machines, especially computer systems, is already making a noticeable impact
in various fields, including education. In the context of language education, Al can be
leveraged to support and develop the four essential language skills: listening, speaking,
reading, and writing. By providing personalized learning experiences, immediate feedback,
and adaptive learning paths, Al can help overcome some of the limitations of traditional
language learning methods.

The importance of mastering these four language skills cannot be overstated. They
form the foundation for effective communication in any language, and the development of
each skill is integral to becoming fluent in that language. While traditional methods of
language instruction have focused on teacher-led classroom environments, Al introduces new
possibilities for individualized learning that can cater to diverse learner needs. Through Al-
powered applications and tools, learners are able to practice language skills in a more
engaging, interactive, and efficient manner, breaking down barriers to language acquisition
that were previously difficult to address.

The methodology of teaching foreign languages using artificial intelligence
technologies involves taking into account a set of methods and approaches:

1. The student-centered approach is aimed at taking into account the personal
characteristics, abilities, interests, needs of each individual student, as well as the use of tutor
support in the process of teaching a foreign language and the culture of the language being
studied, while The student can study the language material at a comfortable pace;
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2. The lifelong learning method assumes continuity and diversity of learning using
artificial intelligence technologies;

3. The open learning approach implies the availability of digital technologies and
resources in the process of independent learning, as well as the possibility of virtual
academic mobility of students;

4. The "work-based learning” method is implemented jointly by enterprises and
universities in order to create a variety of learning opportunities in the workplace through the
integration of educational resources and artificial intelligence technologies for the formation
of linguistic, cultural competencies, etc. [1].

As noted by A.A. Rolgeizer, today the most in-demand artificial intelligence tools used
in the study of foreign languages are text recognition and analysis services (voice assistants,
chatbots, online translators, services for checking spelling, punctuation, grammar and
stylistics of text) [2].

The integration of Al in language education is not a far-off reality but is already
making tangible progress in classrooms and online learning environments. In terms of
listening, Al-powered applications can process and analyze speech with remarkable
accuracy. Voice recognition technologies such as automatic speech recognition (ASR)
systems allow learners to interact with language learning platforms in real-time. These
platforms provide instant feedback on pronunciation, intonation, and speech clarity,
mimicking a conversation with a native speaker. For example, tools like Duolingo and
Rosetta Stone use Al to evaluate speech patterns and guide learners in correcting
pronunciation errors, providing personalized feedback that helps learners improve their
listening and speaking abilities [3].

One of the key benefits of Al in listening skills development is the ability to offer
tailored content based on the learner’s proficiency level. Traditional listening practice
materials may not always align with an individual's needs or interests, but Al-powered tools
can analyze the learner's progress and offer content that is challenging enough to stimulate
improvement, yet not overwhelming. Additionally, Al can adapt in real-time, adjusting the
difficulty of the listening material as learners demonstrate progress or struggle with particular
concepts. This adaptability fosters a more engaging and dynamic learning environment for
students [4].

When it comes to speaking skills, Al-driven conversational agents have become
essential in enhancing language practice outside of the classroom. These virtual agents
provide students with the opportunity to practice their speaking skills through interactive
dialogues, simulating real-world conversations. This helps learners practice speaking without
the pressure of interacting with a human instructor, which is especially useful for shy or
introverted learners who may feel self-conscious. Furthermore, speech recognition
technologies have advanced to a point where they can detect subtle nuances in spoken
language, offering corrective feedback on pronunciation, grammar, and fluency. For
example, Al-powered platforms like Google Assistant, Amazon Alexa, and Apple's Siri
allow learners to practice speaking in a conversational context, improving their confidence
and proficiency [4].

Al also offers great potential in reading and writing skills development. In terms of
reading, Al can analyze a learner’s reading habits and suggest personalized reading materials
that suit their level of comprehension and interests. Platforms like Al-powered e-readers or
apps with adaptive learning systems can track a learner’s reading progress and suggest books
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or articles that increase in difficulty as the learner improves. This approach ensures that the
learner remains engaged and continues to challenge themselves in a manageable way.
Additionally, Al systems can evaluate reading comprehension through quizzes or prompts,
offering feedback and tracking long-term progress [5].

For writing skills, Al technologies like grammar and spelling checkers (e.g.,
Grammarly) have become indispensable tools for learners. These tools not only correct
grammatical errors but also provide suggestions on improving writing style, structure, and
clarity. More advanced Al systems, such as those used in automated essay grading, are
capable of assessing a learner's writing for content, coherence, and even creativity. Such Al
systems are capable of offering detailed feedback, which helps students refine their writing
abilities, develop critical thinking skills, and better organize their thoughts. These
technologies also allow for immediate feedback, which is crucial for promoting learning and
skill development [6].

Despite the clear advantages of Al in language education, its implementation also
presents challenges. One of the primary concerns is the risk of over-reliance on Al at the
expense of human interaction, which is essential for the development of communicative
competence. While Al can simulate conversation and provide immediate feedback, it cannot
fully replicate the nuanced, dynamic nature of human interactions. Language is not only
about the rules and structures but also about understanding cultural context, emotion, and
social cues. Thus, while Al can enhance language learning, it should be seen as a
complement to, rather than a replacement for, real-life practice with human speakers [7].

Another challenge lies in the accessibility and inclusivity of Al tools. Although Al-
powered language learning applications are becoming more common, they may not be
equally accessible to all students, particularly those in under-resourced educational settings.
The cost of implementing Al tools and the digital divide between students with access to
high-tech devices and those without could exacerbate existing educational inequalities.
Ensuring that all students have access to these tools, regardless of their socio-economic
status, is a crucial issue that must be addressed for Al to fulfill its potential in language
education [7].

Solutions:

To maximize the potential of Al in language education, it is essential to approach its
integration with a balanced perspective. First, educators must receive proper training in Al
technologies to ensure they are equipped to use these tools effectively in the classroom. This
involves not only understanding the functionalities of Al-powered language learning
platforms but also how to integrate them into a holistic curriculum that incorporates human
interaction and experiential learning. Additionally, there should be collaboration between Al
developers and educators to design tools that are specifically tailored to the needs of
language learners. This collaboration can help ensure that the Al tools are pedagogically
sound and aligned with language learning goals [5].

Another important solution is to promote accessibility and inclusivity in Al-based
language learning. Governments and educational institutions should work together to provide
affordable access to Al-powered learning tools, ensuring that all students have an equal
opportunity to benefit from these advancements. Public-private partnerships and subsidies for
underprivileged schools could play a crucial role in bridging the digital divide. Furthermore,
Al developers should focus on creating platforms that are adaptable to different learning
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environments and that can cater to diverse linguistic, cultural, and socio-economic
backgrounds [8].

Finally, it is crucial to maintain a balance between Al-driven learning and traditional
forms of language instruction. While Al can offer personalized, adaptive, and immediate
feedback, it cannot replace the rich, complex experiences that come from interacting with
native speakers and participating in immersive cultural exchanges. Language education
programs should integrate Al technologies alongside traditional classroom methods, such as
face-to-face communication, group work, and cultural immersion, to provide a well-rounded
learning experience [8].

Conclusion:

The future prospects of Al in language education are both exciting and transformative.
As Al technologies continue to advance, they offer the potential to revolutionize the way
language skills are developed and practiced. From enhancing listening and speaking abilities
through conversational agents to improving reading and writing skills through personalized
feedback, Al has the capacity to make language learning more engaging, efficient, and
accessible. However, for Al to fulfill its full potential, challenges related to accessibility,
over-reliance on technology, and the need for proper teacher training must be addressed. By
embracing Al as a complementary tool to traditional methods, educators can harness the
power of this technology to create more personalized, inclusive, and effective language
learning environments for all students.
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Abstract: The communicative method is a widely recognized approach to teaching
foreign languages, emphasizing interaction and real-life communication. This article explores
the effectiveness of the communicative method in developing dialogical speech skills among
foreign language learners, focusing on its impact on fluency, pronunciation, and conversation
strategies. Through various pedagogical practices, the communicative method fosters an
immersive learning environment that enhances students' ability to use a foreign language in
authentic dialogues.
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The ability to engage in meaningful and effective communication in a foreign language
Is one of the main goals of language acquisition. Among the various skills that learners need
to develop, dialogical speech plays a crucial role in enabling them to participate in real-life
conversations. The communicative method, a widely adopted pedagogical approach,
provides a framework for language teaching that prioritizes interaction as a means of
acquiring language skills. This method focuses on equipping learners with the tools to
engage in meaningful conversations, offering them opportunities to practice real-world
communication within the classroom. The communicative method is built on the premise that
language learning is most effective when students are actively involved in authentic,
purposeful dialogue.

Speaking is an extremely multifaceted and complex phenomenon. It performs the
function of a means of communication in human life. For speaking as a means of
communication, the method is the communicative method [1]. The purpose of
communication is to solve problems related to relationships. Changed relationships are the
result of communication. The means of communication by which the goal of oral
communication is achieved are speaking and listening, plus paralinguistics (gestures, facial
expressions) and praxemics (movement, postures) [2].

Speaking training includes the development of monological and dialogical speech
skills, which have their own psycholinguistic features. In our dissertation research, we will
focus on dialogic speech, exercises that promote the development of teenagers'
communication skills in German classes at an ethnocultural language camp, since, as we
identified earlier, the leading activity of a teenager is communication with peers. The
effectiveness of teaching foreign-language dialogic speech depends on the orientation of
approaches and methods to the age characteristics of students.
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Dialogic speech is the process of conversational interaction between two or more
participants in communication. Therefore, within the limits of the spoken act, each of the
participants acts in turn as a listener and as a broadcaster [3].

Dialogue is characterized by emotionality and expressivity, which are manifested most
often in the subjective-evaluative coloring of speech, in imagery, in the widespread use of
non-verbal means, ready-made phrases and colloquial formulas [4].

A dialogue presupposes the presence of two or more participants in communication.
The topic of dialogues can be various aspects of a person's life. In a dialogue, a person
expresses his opinion, asks about any events, and shares his impressions.

T. B. Trosheva also defines dialogue as "a form of speech characterized by the
alternation of utterances (replicas) of two or more (polylogues) speakers and the direct
connection of utterances with the situation™ [5].

According to L. V. Shcherba [6], "dialogue is a form of speech communication, it is an
exchange of phrases that have a specific linguistic composition, formed on the basis of
perception of someone else's speech. Groups of replicas are connected by semantic unity,
while each of them depends on the previous one. They are expressed to exchange
information and points of view."

The communicative method has evolved from earlier language teaching approaches
that focused on grammar and vocabulary memorization. Instead of emphasizing rote
learning, it integrates real-life communication into the learning process, allowing students to
develop language skills through interaction and meaningful use. One of the key features of
this method is its focus on conversation and the production of dialogical speech in various
contexts. According to Richards and Rodgers (2001), the communicative method involves
the use of authentic materials, tasks, and activities that simulate real-life situations, enabling
students to practice the language in a dynamic, communicative context [7].

In terms of dialogical speech, the communicative method fosters an environment
where learners can practice producing spoken language in real-time exchanges. For example,
pair work, role plays, debates, and simulations are commonly used in communicative
classrooms to allow students to interact with each other in ways that mirror authentic
conversations. The use of real-world scenarios helps students to engage in dialogues that
require them to employ practical communication strategies, such as requesting, responding,
negotiating meaning, and clarifying. These tasks help improve not only fluency but also
accuracy, as students gradually develop the confidence to use the language in various social
contexts.

Fluency, an essential component of effective dialogical speech, is directly supported
by the communicative method. The emphasis on frequent, spontaneous interaction gives
students the chance to practice speaking without the pressure of formal grammatical
structures. By providing students with the opportunity to experiment with language, the
communicative method enables learners to develop a more natural flow in their speech. As
students become more comfortable with producing sentences, phrases, and responses on the
spot, their ability to engage in real-time conversations increases. Furthermore, the use of
communicative tasks allows students to experience both speaking and listening in an
integrated manner, which enhances their overall language processing skills.

Pronunciation is another crucial aspect of dialogical speech that the communicative
method addresses. While earlier language teaching methods tended to focus on explicit
pronunciation drills and mechanical repetition, the communicative method integrates
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pronunciation practice within communicative activities. This allows learners to improve their
pronunciation in context, using the language in authentic communicative exchanges.
According to Harmer (2007), pronunciation practice should not be isolated from
communication but should take place as part of the overall learning process. By engaging in
dialogues that include both listening and speaking, students are better able to adjust their
pronunciation to the natural rhythm and intonation patterns of the language [8].

Moreover, the communicative method emphasizes the development of conversation
strategies, which are essential for effective dialogical speech. Conversation strategies, such
as turn-taking, repairing communication breakdowns, and using fillers to maintain the flow
of conversation, are fundamental for participating in meaningful dialogues. In a
communicative classroom, learners are encouraged to use these strategies to manage
interactions, ensuring that their speech is both coherent and responsive. For instance, in role-
playing activities, students may be asked to navigate a customer service conversation or
negotiate a solution to a problem, which helps them develop the necessary conversation skills
for everyday communication.

In addition to improving individual dialogical speech skills, the communicative
method also promotes collaborative learning. By interacting with peers, students are exposed
to a variety of accents, speech patterns, and conversational strategies, which further enrich
their communicative competence. Collaborative learning activities, such as group discussions
and peer feedback sessions, provide students with opportunities to practice their dialogical
skills in a supportive environment, encouraging them to take risks and experiment with the
language. As Swain (2000) points out, interaction with peers is a critical factor in language
acquisition, as it allows learners to negotiate meaning and reinforce their understanding of
language structures in context [9].

Despite its many advantages, the communicative method also presents certain
challenges for both teachers and learners. One of the primary challenges is the need for a
learner-centered classroom, where the teacher's role shifts from a traditional instructor to a
facilitator of communication. This requires teachers to be skilled in managing classroom
dynamics and ensuring that all students are actively engaged in the learning process.
Additionally, while the communicative method emphasizes authentic language use, students
may still encounter difficulties in producing language that is both grammatically accurate and
contextually appropriate. Teachers must balance fluency with accuracy, providing sufficient
guidance and feedback without stifling the learners' confidence.

Another limitation of the communicative method is the need for sufficient resources
and technological support. Communicative language activities often rely on multimedia
tools, such as videos, audio recordings, and interactive software, to simulate real-world
scenarios. In classrooms with limited resources, it may be difficult to implement these
activities effectively. Furthermore, the communicative method requires a substantial amount
of time for students to engage in repeated practice, which may not always be feasible in time-
constrained educational settings.

In conclusion, the communicative method plays a significant role in the development
of foreign language learners' dialogical speech skills. By prioritizing authentic
communication, fluency, and conversation strategies, this approach fosters a dynamic
learning environment that encourages students to use the language in real-world contexts.
The integration of pronunciation practice and collaborative learning further enhances the
development of dialogical speech, equipping learners with the skills they need to engage in
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effective conversations. While the communicative method has proven to be an effective tool
in foreign language instruction, it also presents challenges related to classroom management,
resource availability, and balancing fluency with accuracy. Nevertheless, the communicative
method remains a valuable approach for fostering dialogical competence, preparing learners
to participate in meaningful, spontaneous conversations in the target language.
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Abstract: The rapid advancement of mobile technology has significantly transformed
various sectors, with education being one of the most affected fields. Mobile educational
resources and applications have revolutionized the teaching of foreign languages, offering
students and teachers opportunities to enhance language skills in ways that were previously
unimaginable. This article explores the growing role of mobile applications in foreign
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In recent years, the ubiquity of smartphones and other mobile devices has reshaped
many aspects of our daily lives, including the way we learn. Mobile technologies have
gradually integrated into educational systems worldwide, providing new opportunities for
both teachers and learners. In particular, mobile applications and resources are becoming
increasingly popular in the teaching and learning of foreign languages. With their widespread
accessibility, affordability, and adaptability, mobile devices have made language learning
more interactive, personalized, and flexible. Students can practice language skills anywhere
and anytime, removing the limitations imposed by traditional classroom settings. Moreover,
mobile applications provide immediate access to a vast array of language learning materials,
ranging from vocabulary drills to interactive exercises, enabling learners to reinforce their
skills outside of formal classroom settings.

Mobile learning is the use of convenient portable mobile devices and wireless
technologies that are always available to facilitate, support, optimize and expand learning
and learning processes [1].

Mobile learning is an activity that is carried out regularly through compact, portable
mobile devices and technologies and allows students to become more productive by
communicating, receiving or creating information [2].

In general, most researchers [3], [4], [5] come to conclusion that the uniqueness of
mobile learning in comparison with traditional teaching methods and modern methods such
as e-learning and blended learning lies in the fact that students are primarily not tied to a
specific time and place, having access to the training material at any time, at any convenient
time.
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The rise of mobile educational resources has fundamentally shifted the way languages
are learned. Language apps, such as Duolingo, Babbel, Memrise, and Busuu, are prime
examples of how mobile technology can facilitate language learning. These apps offer
interactive features such as quizzes, flashcards, gamified lessons, and spaced repetition
systems, making the process of learning a foreign language engaging and more efficient.
Many of these platforms employ techniques that allow learners to progress at their own pace,
catering to diverse learning styles. For instance, Duolingo uses a gamified approach that
rewards learners with points and badges for completing lessons and tests. This method of
positive reinforcement has proven to enhance motivation and learner engagement, making
language learning a more enjoyable experience [6] .

Sections for developing lexical skills are also included in many other applications,
such as Johnny Grammar's Word Challenge, Learning English for BBC, Puzzle English, and
many others), and are also a necessary element of the so-called universal mobile language
learning applications.

One of the most significant advantages of mobile applications in language education is
their accessibility. In contrast to traditional classroom-based instruction, mobile learning
enables students to learn a new language anywhere and at any time. Whether commuting,
waiting in line, or relaxing at home, learners can utilize their mobile devices to engage with
the content. This accessibility allows for the practice of language skills in real-world
contexts, promoting continuous learning. Furthermore, mobile apps can be used to reinforce
classroom learning, offering students a supplementary resource to practice new vocabulary,
grammar, and pronunciation. This has led to a greater degree of flexibility for both learners
and educators, with language practice extending beyond the classroom walls [2].

Mobile apps also offer the potential for personalized learning. Many mobile learning
platforms use algorithms to adapt the content to the learner's individual progress. For
example, Memrise personalizes lessons based on the learner’s previous performance,
adjusting the difficulty level of exercises to suit the learner’s evolving proficiency. This
adaptive learning helps address the needs of learners at various levels, from beginners to
advanced speakers, and offers an individualized approach to language acquisition.
Additionally, some apps are designed to improve specific language skills, such as
pronunciation or listening comprehension. Speech recognition technology, integrated into
apps like Rosetta Stone and HelloTalk, can help learners improve their pronunciation by
providing real-time feedback and corrections, simulating a more immersive language
experience [3].

Moreover, the interactive nature of mobile applications enhances the social aspect of
language learning. Many language apps offer features that allow users to communicate with
native speakers. For example, HelloTalk connects language learners with native speakers
from around the world, allowing for text, voice, and video chats. This interaction fosters real-
world language practice, providing an authentic communication experience. Furthermore,
mobile apps with social elements such as language exchange, discussion boards, and learner
communities create a space where users can share experiences, exchange knowledge, and
provide encouragement. Such interactions foster a sense of belonging and support, making
the language learning journey more social and communal.

The use of Internet resources in modern methods of teaching a foreign language is
associated with "solving the problems of individualization of learning, its intensification and
optimization™" [7].
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Individualization in the methodology refers to an approach to learning that takes into
account the types of perception, thinking and memory of students. The educational process is
intensified due to the organization of favorable conditions for language acquisition, increased
interest in work, individualization of classes, motivation. Optimizing learning means saving
time, creating conditions close to the language environment, which is a favorable factor for
achieving the learning goal.

Applications for learning English grammar are the most in demand among students:

1. English Grammar in Use. An important feature of this application is that it stores all
statistical information. It can be useful for teachers, as the program independently highlights
the mistakes made by the student, the teacher only needs to look at the mobile device and
understand what difficulties the student is facing.

2. British Council — Learn English Grammar. The application offers two types of
work: "Practice” and "Test". In the practical part, the student chooses the right topic and
performs exercises. After that, the program develops a test, after passing which the user will
be able to see the mistakes he has made.

3. Practice English Grammar. This application contains more than 500 questions,
which are divided into 16 different topics. The main feature of the program is that it offers
the opportunity to prepare for a number of international exams: TOEFL, IELTS, FCE, CAE.

Kahoot! — an application that allows you to conduct interviews, surveys, and
discussions in a group work mode using a game format. The website "Kahoot!" has a catalog
of quizzes with a large selection, and it is also possible to create your own quiz. This service
is available both in a web browser and in a smartphone app. The advantage is that students
do not need to register to participate in the quiz, therefore, students' attention is not focused
on off-topic victories. The essence of the service is that each student answers questions on
their device, receiving points for the correct answer.

ED Words is a modern mobile application that allows you to expand your vocabulary
and learn new words. In teaching a foreign language, Adwords will become an indispensable
assistant when working with students who demonstrate an elementary (beginner) and pre-
intermediate level (pre-intermediate) proficiency in a foreign language.

The application contains more than 350 topics within which you can learn new words.
Each topic has different types of exercises for memorizing new words. The variety of
exercises contributes to the effective memorization of new vocabulary and the successful
application of newly learned lexical units in practice (when composing sentences, retelling
text, in monologues, dialogues, interrogative dialogues, etc.).

BBC Learning English, a world—renowned British broadcasting company, has
recently established an English language learning facility. The application can be used for
teaching in groups of students with at least pre-intermediate English proficiency.

Mobile educational resources and applications have undoubtedly transformed the
teaching and learning of foreign languages. These tools offer unique opportunities for
personalized, flexible, and interactive language practice. Through applications that engage
learners with vocabulary, grammar, pronunciation, and social interaction, mobile learning
has made foreign language education more accessible and enjoyable. However, challenges
such as the lack of cultural immersion, distractions, and issues of accessibility remain. By
addressing these challenges through innovative solutions, such as integrating cultural
content, using immersive technologies, and improving access, the full potential of mobile
resources in language education can be realized. Mobile learning is not a replacement for
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traditional methods but rather a powerful complement that can enhance and enrich the
language learning experience. As technology continues to advance, the future of mobile
educational resources in language teaching is promising, with greater opportunities for global
language acquisition and communication.
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In the modern world, the role of foreign language teaching extends beyond merely
imparting vocabulary, grammar, and pronunciation. It also encompasses the formation of
linguistic consciousness, a complex process that involves not only the acquisition of
language skills but also the development of an individual's cognitive, emotional, and social
faculties. The formation of linguistic consciousness can shape an individual’s worldview,
values, and personal identity. It can also contribute significantly to the learner's ability to
navigate intercultural interactions, understand different perspectives, and engage in critical
thinking.

The notion of linguistic consciousness can be understood as an awareness of language
as a tool for communication, thought, and cultural expression. It goes beyond basic linguistic
skills to include an understanding of language’s role in shaping identity, perceptions, and
social interactions. In the context of foreign language learning, linguistic consciousness not
only influences how learners use the language but also affects how they view the world,
other cultures, and themselves.

Perception has long been studied in the framework of natural sciences and humanities.
Back in the nineteenth century, the topic of mindfulness was actively studied. For example,
the founder of German scientific psychology, W. Wundt, created a theory of perception [1];
the American functionalist psychologist W. James defined such a phenomenon as the "flow
of awareness" [2]; the German philosopher F. Brentano described "intentional behavior” [3].
Russian scientists S.L. Rubinstein, L.S. Vygotsky and A.N. Leontiev actively investigated
perception. Developing the ideas of K. According to Marx on the problem of consciousness
in its relation to human activity, S.L. Rubinstein [4] for the first time put forward the
principle of the unity of consciousness and activity, emphasizing that awareness and
perception are varieties of psychological activity and can be externalized through the main
activity and its products. L.S. Vygotsky [5] was the first to define consciousness as a high-
level manifestation of psychological phenomena. He also noted that consciousness is an
integral system of dynamic development, and its research should be conducted within the
framework of the theory of activity. He insisted that consciousness be studied through
activity rather than introspection. A.N. Leontiev [6] examined in detail the generation of
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speech and the structure of consciousness, pointing out that consciousness in its immediacy
Is a detailed picture of the subject's world, which also includes the subject himself, his
actions and states.

The concept of "linguistic consciousness™ was introduced into scientific use in the
1960s, when the Soviet scientist P. Galperin [7] considered the concept of linguistic
consciousness from the point of view of teaching a foreign language.

Consciousness and linguistic consciousness are closely related, and when we talk
about linguistic consciousness, we mean consciousness associated with individual speech
activity. Some scientists combine the concepts of "linguistic consciousness™ and "image of
the world." For example, N.V. Ufimtseva [8] believes that linguistic consciousness is a
picture of the world that is indirectly reflected through language, and the perception, concept,
and procedural cognition of cultural media objects in the real world. Some researchers make
a distinction between the concepts of "linguistic consciousness” and "cognitive
consciousness.” Gudkov [9] notes that linguistic consciousness is the mental ability to
express oneself in the form of language for the purpose of communication, while cognitive
consciousness is closely related to people's perception of the objective world, social,
individual consciousness and group consciousness.

Language consciousness is an important aspect of learning a foreign language that
affects the overall cognitive development of students. It refers to a person's ability to
perceive language as a system of communication and realize its inherent connection with
culture, identity, and thought processes. This awareness is crucial for understanding that
language is not just a set of rules, but also a means of expressing and shaping ideas,
emotions, and cultural norms. In teaching foreign languages, linguistic awareness plays a
central role in promoting not only language acquisition, but also broader cognitive and
personal growth.

The process of forming linguistic consciousness is closely related to theories of
cognitive development, which emphasize the importance of language in shaping thinking.
Piaget's theory of cognitive development, for example, emphasizes that language acquisition
promotes the development of abstract thinking and logical abilities. As students become
familiar with a foreign language, they expand their cognitive framework, learning to perceive
the world from various linguistic and cultural points of view. Through language, students
learn new ways to categorize, organize, and interpret their experiences. This, in turn,
promotes the development of critical thinking skills, problem solving skills, and a more
flexible approach to understanding complex concepts.

In addition, Vygotsky's sociocultural theory emphasizes the importance of social
interaction in cognitive development [5]. According to Vygotsky, language serves as the
main tool for cognitive growth, since it is through communication with other students that
they can develop higher mental functions. In the context of teaching a foreign language,
linguistic consciousness is formed through interaction with native speakers, teachers and
other students. This interaction allows students to internalize linguistic and cultural norms
while developing a deeper understanding of how language reflects and shapes the social and
cultural context in which it is used.

Language learning also plays an important role in emotional and social development.
As students master a foreign language, they learn not only to communicate, but also to
express emotions, ideas, and values within a new cultural framework. This emotional aspect
of language learning is especially important than learning a language that represents a culture
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other than the student's own. Language serves as a bridge to understanding and expressing
complex emotions and social relationships, allowing students to develop their emotional
intelligence and empathy. Thus, language awareness is closely linked to the development of
social and emotional competence, helping students build stronger relationships with people
from different cultural backgrounds.

In the classroom, teacher can use several pedagogical strategies that contribute to the
formation of linguistic consciousness. One of the most effective approaches is task-based
language teaching, which focuses on real-world communication tasks and encourages
students to use language in authentic contexts. This approach is consistent with the idea that
language is best learned through interaction and problem solving, rather than through
mechanical memorization of grammatical rules. Task-based learning encourages students to
learn the language in a meaningful way, thereby contributing to the development of both
linguistic skills and cognitive awareness.

Another key strategy for developing language awareness is the integration of cultural
content into language teaching. Using literature, films, music, and other cultural materials
from the countries of the language being studied, teachers can introduce students to different
worldviews and cultural norms. This helps students gain a deeper understanding of the role
of language in shaping cultural identity and values. In addition, it allows students to assess
the complexities of communication, including how language reflects historical, social, and
political contexts.

In addition, the development of intercultural communication and awareness in the
classroom is essential for the development of language awareness. In the context of
globalization, the ability to navigate intercultural interactions is crucial for personal and
professional success. Foreign language teachers can develop intercultural competence by
encouraging students to communicate with speakers of different cultures, either through face-
to-face communication or through virtual exchanges. This experience not only develops
language skills, but also contributes to a better understanding of cultural diversity and the
complexities of global communication.

Several solutions can be implemented in educational institutions to effectively promote
the formation of language awareness in the context of teaching foreign languages. One of the
most important solutions is the integration of collaborative learning methods. By including
group discussions, working in pairs, and feedback from colleagues in language lessons,
teachers can create an environment where students learn from each other and develop a
collective understanding of the language. Collaborative learning promotes the exchange of
ideas, values, and perspectives, allowing students to expand their linguistic and cultural
knowledge.

Another important solution is to include reflective practices in the language learning
process. Encouraging students to reflect on their language learning path—through diaries,
self-assessments, or organized discussions-can help them become more aware of their
language awareness. Reflective practices allow students to identify their strengths and
weaknesses, track their progress, and adjust their learning strategies accordingly. This
process promotes metacognition, or the ability to reflect on one's own thinking, which is
necessary in order to become a more effective and independent language learner.

Finally, the use of technology can significantly enhance the development of linguistic
consciousness. Digital tools, such as language learning apps, online language exchanges, and
multimedia resources, provide students with opportunities to practice language in diverse
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contexts. Technology also allows for personalized learning experiences, where students can
engage with content that aligns with their interests and learning styles. Additionally, online
platforms offer access to authentic materials, such as news articles, podcasts, and videos,
which expose learners to real-world language use and cultural contexts.

Conclusion

The formation of linguistic consciousness in the course of learning a foreign language
Is a multifaceted process that includes cognitive, emotional and social development. As
students master a new language, they not only develop language skills, but also gain a deeper
understanding of themselves, other people, and the world around them. Language awareness
helps students develop their critical thinking abilities, emotional intelligence, and
intercultural competence, which are essential for personal growth and success in a globalized
world.

By integrating pedagogical strategies that emphasize authentic communication,
cultural awareness, and collaborative learning, foreign language teachers can promote
language awareness. In addition, by encouraging reflective practices and using technology,
teachers can create an environment conducive to independent learning and deeper familiarity
with the language. Ultimately, the development of language awareness is not just learning a
language; it is the formation of a more informed, empathetic and world-aware person.
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CHHAMHAH KOPFAY YIIIH AEPEKTEP KAYHICI3AITI'T AJITOPUTMAEPIH
3EPTTEY

AHHOTauMsi: 3epTTEYAIH HETI3r MakcaThl ClaM JJICKTPOHJBIK IMOIITACHIH JKIKTEY
YUIIH €H TUIMJ1 alrOpUTMJII aHbIKTay OoJjbIll TaObuTaabl. Makanaga TepT TaHbIMAJ KIKTEY
ANTOPUTMJIEPIHIH cajbICThIpMalbl Tangaysl 0epiired: Random Forest, J48, Decision Stump
xoHe Random Tree. DkcrnepuMeHT BIEKTPOHIBIK MOMITA MOTIHAEPIHEH —aJbIHFaH
mymMmkigaikrepai  KamtutblH  UCI  penosurtopuitingeri Spambase gepekTep >KUHAFbIH
naijanaHaabl KOHE aIThl KE3€HJl KAMTHIBL: JEPEeKTep/l >KUHAY IKOHE OHJIEY,
EPEKIICTIKTEP/Il TaHAY JKOHE CalMaKTay, KIKTEy 9/IICTEpPIH EHTI3y KOoHE NQIIIKTI Oaranay.
3epTTey HOTIKECIHAE CcHamjbl aHBIKTAy aJITOPUTMJIEpIHE IOy >KYPri3ulil, OJapbIH
Kiaccuukanuacel YChIHBUIABL. Cramabl aHBIKTay CalachlH KAKCApTy YIIH 3epTTEYIiH
MEPCIICKTUBANIBIK OAaFBITTAphl aHBIKTANIbI. HoTrkenep KapacThIpbUIFaH OMICTEPJIiH IIIIHIC
Random Forest eH »orapbl JAJIIIKKE He CKEHIH KopcerTTi, aa Decision Stump eH KbUigam,
O1pak JoJ1r1 TOMEH IIBIKTHI.

Kiar ce3mep: cnam, random forest, j48, decision stump, random tree, mammHajIbIK
OKBITY.

Kipicme. Ka3zipri TaHma, HMHTEpHETTIH KE€H TapalybIMEH >JIEKTPOHAbI OalaHbIC
0achIMIBUTBIKKA M€ OO0MbI OTBIp. OCBI TYCTa, JJICKTPOHIBIK OaiIaHBICTBIH MAaHBI3/IbI
KYpaJgapbIHbIH O1pi — 3JEKTPOHBI XabapiaMayiap, IoJIpeK alTKaHJa JIEKTPOH/IbI MOIITa.
Byrinri KyHi jkeke TyJFajnap/AblH HeMece YilbIMIapAblH Oip Hemece OlpHelle 3JIEKTPOHABIK
nomrra Tipkenriiepi 6ap. Jlesmik xabapimamaHbl KETKi3y, ap3aH Oara KoHE MaianaHyIbIH
KaparnaibIMbLUTBIFBI JIEKTPOHIBIK MOMTAHBIH MaHBI3ABUIBIFBI MEH TapalybiH apTThipyaa [1].
Cratucra 3epTTey AEMapTaMEHTIHIH MOJIIMETTepi OOMWbIHIIA, OCJICeH[l MaianaHbUIaThIH
AIEKTPOHBIK TOIITa Tipkenriaepi cansl 2020 xbutel 4 MUwIIHapaATaH ackad. by can 2025
KbUTHI 4,6 MUIITHApIKA AeiiH eceni aen 6omkanyaa. 2020 bkl KyH caiibiH 306 Mumrap;y
AJIEKTPOH/IBI XaT K10EpINTeH kKoHe KaObunanraH, ai Oy cad 2025 xbiiel 376 MuuMapATa
acazpl Jen KyTimyne [2]. DIeKTpoHABIK MOINTaHBI MaiiaiaHy MNPaKTHUKAJIbIK FaHAa €Mec,
COHBIMEGH KaTap OpTYpJli oOcalibIKTapra wue. JKapHamMaHbl OackKaH Ke3Ze KOMIIBIOTEpre
OarmapjaaMalibIK KypaJiJibl OpHATY apKblUIbl KOMIIBIOTEP 11 OACHIN ally YIIIiH KOHE OpHATHUIFaH
OarapiiaMalibIK Kypai OaiaaHbICThI Y3iM1, KeHIe 6TKI3y KaOUIeTiH TOATBIPHIN Ki0epyl yIIiH,
ANIEKTPOHBIK TMOIITA TIPKEITICIH SPTYpJil KojaaapMmeH Oy3yra Oosanbl. MyHaal Kaxercis
xaTTap «cnam» petinae cunarraiagbl. 2020 xpUiasiH Kazanbl MeH 2021 KbULIBIH KbIPKYHeETi
apalbIfbIHAA FATaMIBIK KYHAENIKTI cnam kejiemi 2021 >KbULABIH IIUIAECIHJE IIapbIKTay
HIerine kerTi xoHe 336,41 muwimuap 37JeKTPOHBIK MOIITaHbIH aMaMeH 283 MUJUIHapabl
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cnaMm. 2021 >XpUIABIH TaMbI3bIHIAa Oyn caH 65,50 mumnmapnaka neiin Temennaeni. bipak
KBIPKYHEK aiiblHa Kapail cnaMHBIH opTaila KejieMi KaiTagaH 36 mailbi3ra apThIl, OYKUT aJieM
OoiipiHIA x10epinren 105,67 Mummuapa 3JIEKTPOHIBIK XaTThiH 88,88 MuILIHApbIHA JKETTI
[3]. KanudopHus yHUBEpPCUTETIHIH 3epTTeyiHle KepceruireHaen 12,5% mnaiinananyiibl
criaMJIbIK xabapiamanapiaarbl cintemenepre etemi [4], an Kazakctanga Oyl KepceTKill
9,69%-ra Ten [5]. Kasipri yakpiTTa 0i3re craMMeH Kypecyae TUIMIIPEK >KOHE HKEeM/Il
MIENTM KaXET XOHE KONTEreH OpTypJll cajaiapia KOJIAHBUIATHIH MAITUHAIBIK OKBITY
omicTepi cmaM D3JIEKTPOHABIK MOIITANAPBIH CY3TUICYyAiH Oanama MmenmiMAepiH onaeKaiiaa
COTT1 YCHIHA/IBI.

3eprTey MakcaTbl MeH MiHaerTepi. Jonmik mMeH OHIMIUTIKTI €cKepe OTBIPHII,
MOTIHAIK AEPEKTEP/l KIKTEY I1H €H >KaKChl AITOPUTMIH aHBIKTAY.

3eprTey amicTepi. 3epTTEy ANTHI HETI3r KaJamIbl KAMTHUIBL: IEPEKTEP/Il )KUHAY KOHE
eHjaey, kykar xuimirin (TF) mnaipgamaneim Mymkiazaikti Tapnay, TF-IDF kemerimen
MYMKIHIKTI ~caJMakKTay, Kpocc-BaujanusMen J48 oficiH eHri3y JKOHE opTypdl
KOPCETKIIITEP 11 Maif1ajaHa OTHIPHINT HOTHXKENEP/ i Oaraay KoHE CalbICThIPY.

DNEKTPOHBIK XaTTap bl CllaM HEMECE CIlaM eMecC e JKIKTEy MaIlMHAJIBIK OKBITY1aFbl
KJIACCUKAJIBIK Moceleep/iiH Oipi Oonbiln TaObUiafbpl. byn MoceneHi mienty yuIH pTypdi
KIKTEY oficTepl KoyiaHblIaael, cCoOHbIH immiHae Random Forest, J48, Decision Stump »xoHe
Random Tree. byn anroputrmuepAiH opKaWCBICBIHBIH ©31HIIK cUOaTTamManapbl 0ap »oHe
OpTYpal XKardailnapna koJsimaHbuiaabl. KeitOip 3epTreynepie KIKTEy QJICYMETTIK KeJiaep
apKbUIBI JK10eplIreH XabapiaamManapMeH ky3ere acbipbuianbsl. Hotmwxkecinae 1383 tButrepai
xiktey ke3inae RF monmirt 92,95% kyparan [6].

Random Forest anroputmi *ymbIC iICTEHTIH perpeccuss MeH KIKTey YUIIH OKY SJICIH
OIpIKTIpe/al *KOHE OKBITY KE31HJI€ IICIIIM aralllTapbIHbIH >KUbIHBIHAA XKOHE KiIacCU(pUKaLMs
pexuMi OOJIBITT TaOBUIATHIH CBHIHBINITHI MIBIFAPAbI [7]. APTHIKIIBUIBIKTAPBI: MYMKIHIIKTED
MEH JIepEKTepIiH Ke3JeHCOK >KUBIHTHIKTapbl OOWMBIHINA KONTEeTreH aramTapibl YHpery
apKbBUIbI IIaMaJlaH ThIC OPHATYIbl aMTApJBIKTall a3aWTaThIH KyaTTbl aHcamOyb ofici. O
YJIKEH S>KOHE KypHAenl JepeKTepll ©Te >KaKChl OHIEHII >KOHE >KOFapbl JIJJIKKE Ue.
KemmrinikTepi: aramtapabiH KONTITIHE OailIaHbICThI JKATTHIFY Ke3eHIHE e, 00IDKay Ke31HIe
ne Oasy Ooiybl MyMKiH. Mopenbai TYCiHAIpY KHBIH, cebebi oy aramrap aHcaMOJiH
Tnaii1ananajbl, OyJ1 HOTHXKEIepai TYCIHAIPY/Il KUbIH/IaTa/Ibl.

J48 (C4.5) anroput™mi - TOYENAUTIKTI aHBIKTAUTHIH OOJKaMIbl MAIIUHAJIBIK OKBITY
MoOJiei, allHbIMabl (MakcaTThl MOH) Kojja Oap JepekTepre HerizaeinreH [8]. Oprtypu
aTpuOyTTap 1MKI TYHIHMEH OenriieHell. ApPTHIKIIBUIBIKTAPBI: akKmapaT aidylbl OapblHIIA
apTTBIpa OTHIPHIN, OKBLIATHIH IISHIIMICD aFaliblH Kypaabl. byl KiacCHpUKAIUSIBIK
€CenTep/iiH KOMIIUIriHe KOJAlabl eH TaHbIMaJl JKOHE TYCIHIIPUIETIH alropuTMIEpAiH Oipi.
Kemuinmikrepi: aepekTep HaKThl KYpPbUIBIMBI OoJMaca, Kypleial HeMece IIyJbl JAepeKTepre
mamajziaH ThIC OpHATy mpobiieManapbl O00Mybl MyMKiH. JlereHMeH, OHBI PeTTey oiCTepiH
KOJIZIaHy apKbUIHI 1IITiHApa Ty3eTyre 00Iaibl.

Decision Stump anroputmi - Oyi Oip JAeHTewsl MennMaep arambl 0ap MallMHAIBIK
OKBITY KJIACCHU(DUKAIUSACHIHBIH MOAEII [9]. ApTHIKIIBUIBIKTApHI: Oy Kiaccuukaius yIrH
Olp FaHa MYMKIHAIKTI maiifanaHaThIH €H KapamaibiM jkKoHE KbpurgaMm anroputMm. On erte
KBUIAM JKOHE JIEPEKTEP ChI3BIKTHI OOJIFaH/Ia HEMECE epeKIle cunaTramaiapra ue OonraHaa
KaKChl >KyMmbIc icTeiai. Kemmmimikrepi: Kypaemi AepeKTeple TOMEH IOJIIKKE He OOy
MYMKiH. bys1 61p mapaMeTpiii MOJIeb KoHE OHbIH MYMKIHAIKTEPI IIEKTEYIi.
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Random tree anroputmi KaTeTOpPHUSJIBLIK HeEMece Y3MIKCI3 MakcaTTap YIIiH
OakplIaHATHIH OKBITYABIH KYPACHl 3aMaHayd TOCUI OOJBIN TaObUIaAbl. APTHIKIIBUIBIKTAPHI:
Random forest anroputmine ykcac, 6ipak Tek Oip arall caJblHFaHJBIKTaH KYpJACNUIIri as.
by perre o1 ke3meicOK MYMKIHIKTI TaHIayabl aiganaHaabl, OJ1 MaMagaH ThIC OPHATYIbI
a3alTy yIIH mnaigansl OOdybl MYMKIH J>KOHE MOJACHBAIH OEPIKTITiH  apTThIPabI.
Kemmrimikrepi: OHBIH JoNIITT K€3AEMCOK OpMaHFa KaparaHja TOMEH 00Jybl MyMKiH, ce0e0i
o Tek Oip aramTel maigamaHaabl. MonenpAiH AANIITT a3pipak OoJybl MYMKIH, ocipece
JEpEeKTEPIC KYPACIi TOyeNIuUIIKTep OoJica.

[emrim  aramTapbl  JepeKTepAl IIAFbIH 1MIKI OJKUBIHAApFa Oy JKOHE IIelIiM
TYHIHAEPIHIH JKUBIHBIH MailadaHbIl OCHI 1K1 KUBIHIAPAFbl AEPEKTEP HYKTEICPIH KIKTEY
apkpuTbl kyMbIc ictedai. [10]. Random Forest, J48, Decision Stump sxoHe Random Tree
YJITLIEpiHIH cnambl aHBIKTAy YIIH NaijaliaHy TYPFBICEIHAH CaNIBICTRIPY Kecteci (1-kecte).
Kecrene cnmamipl aHbIKTay TUIMAUIITIHE dce€p €Tyl MYMKIH opOip MOJENbAiH CUnlaTTaMmaiapbl
KOpCeTUIreH

1-kecte — Cnamabl aHBIKTAY YUIIH AJrOPUTM/AEP/i CAIBICTBHIPY KecTeci

Kpurepuii Random Forest J48 Decision Stump Random Tree

Anroput™m TYpi [emrim arambiaa | C4.5 HeriziHgeri Bip nenreiii Kesnecok mernrim
HET13]1eJIreH LIELIIM aFalibl KaparnaibiM arariibl
aHcaMOI1b ITOPUTMI IICIIIM aFamibl ITOPUTMI
AITOPUTMI AITOPUTMI

Jonaik Korapsl Oprama Temen Oprama

MyMKiHAIK Kenreren Mywmkinaikrepai | bip MyMKiHAIKTEp1
MYMKIHJIIKTEPMEH | IYPbIC OHAEY i MYMKIHJIIKIIEH KE3/1€COK
JKYMBIC 1CTEyTE YKOHE TaHAAY bl HIEKTEIreH oHeml
Kapam/ibl TaJlan eTeal

KpurramMabIK Oprama AKpuriam OTe xpuLIam Oprama

CanbIcThIpynbIH HOTHKeci: Random Forest mamamaH ThIC OpHAaTyFa €H >KOFapbl
KApChUIBIKKA >KOHE JKaKChI IQJIKKE He, dcipece YIIKEH JiepekTep kuHakTtapbiHaa. J48 (C4.5)
IIaFBIH KOHE OpTallia JEpEeKTep KUBIHAAPBIHIA JKaKChl )KYMBIC 1CTei 1, Oipak mapamerpiiep
pEeTTENIMEreH JKaraaiijla apThlK CoOlKeCTeHIpiTyl MyMKiH. Decision Stump - eH KapamaiibiM
YJIT1 5KQHE KbUIIAM TEKCepyre kapambl, Olpak OHbIH KypJell TarcblpManap YUIiH AT
(MBICaNbl, crmamibl aHbIKTay) TeMeH O0oiybl MyMKkiH. Random Tree ke3geiicok ipikTey
apKBIIbl JKAKChl HOTIDKENEp Oepe anmaipl KoHEe Oip aralika KaparaHAa apThIK OpHaTyFa
ce3iMTall eMec.

gjaicreme. by Genimae 3epTTeyaiH OEATUICHIeH MaKcaThlHA JKETY YIIIH YCHIHBUIFaH
omicTeMe anThl KaJlaMHaH TYpabl: AEPEKTep/il )KUHAY, IEPEKTEP/Il a/IbIH ajla OHJLY, KyKaT
KUUTITIH Taiianana OTBIPBIN MYMKIHAIKTI TaHnmay, TF-IDF keMmeriMeH MyMKIHAIKTI
calMakTay, crpaTudUKaIusIaHFaH Kpocc-BamuaanusiMer J48 omicTeMeciH eHri3y, TaKbIPhIT
MeH Heri3ri Oaranay »oHe Oacka JKIKTEy 9ICIMEH cajbIcThlpy. byn kamammap 1-cyperre
KOPCETUITEH.
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mmmm  /lepexrepai sxuHay

mmmm  /lepekTepni anpH ana eHjaey

s MYMKIHJTIKTI TaHIQY

mmm | F-IDF xonpanarein canmak kodhduinenTrepi

CrparudukanusiaHFaH KpoCC-BaIUJAIUSIHbBI KOJTaHY
apKbUIbI LIENIIMAEP aFalllbIHbIH AITOPUTMIEPIH €HI13Y

TakpIpbI IIEeH HETi3r1 Oaranay jkoHe 0acKa JKIKTey
9/IiciMeH CaJIBICTBIPY

1-cyper - Onicreme Kagamaapbl

CraMibl aHBIKTAY TAICHIPMAcChI YITiH MYyHBI Python kemeriMeH Kamait JKy3ere acelpyra
OOJaTBIHBIH KapacThIpalbIK. bi3 MammHanmbeIK OKbITY yiriH Scikit-learn kiTamxaHachlH,
JepeKTepai oxAey yiriH Pandas malimananamsiz.

Hepektep xuHakTapbl. TaHanFaH »dJIEKTPOHIBIK XaTTaplblH VJTICIHIEC KaXKeTTl
OPTYPJILUTIKKE KOJ KETKi3y YIIH KaKeTTi 013 AJEKTPOHIBIK MOINTAa MOTIHACPIHCH albIHFaH
mymkigaikrepai kamtutblH UCI Machine Learning penosurtopuitingeri «Crnamba3zay
JIEpEeKTep >KUHAFbIH TMaiinanaHamei3: Kypambinga Oenrinmi Oip cesmep MeH TaHOaIap.biH
KUUTITT CUSIKTBI CaHIIBIK MYMKiHAIKTEep Oap. CoHFbl OaraH AJEKTPOHJIBIK MOIITAHBIH CIIaM
€KEHIH KepceTe/Ii.

Spambase nepextep KUHAFBl JKYKTEIAl. AJIBIH aja OHICYHl S>KCHUIACTY VIIiH
MYMKIHIIKTEP CaHJIbIK MOHJIEP PETIH/E YCHIHBUI/IBI.

Jepexrepai annpiH ana eHuey. Kenmeci opekeT KeTICeUTIH MOHIEPAl TeKCepy >KoHE
oJIapJibl OHJACY OOJIbIN TaObLIaAbl. ANTOPUTMIEPAIH >KYMBICBIH JKaKcapTy YIIIH CaHJIbIK
MYMKIHJIKTEPA1 HOpMaiay Kepek. OpOip KOpIyc YIIH Ce3/ep KalTaMachIHBIH KOpPIHICI
Nai1anadbUIIbL (CIIaM JKOHE 3aHJIbI DJIEKTPOHBIK MmoinTa). Ce3 KaaTachlHbIH MOJIE «TaOUFu
TUII1 eHJeY koHe akmapaTThl 137ey (IR) ke3iHae KonmaHbIIaThIH KEHUIAETETIH OCHHENIey».
On moTiHal (MBICAJIbI, COMIIEM HEMEece KY)KaT) rpaMMaThKa MEH TINTI ¢o3 TOPTIOIH eleMeid,
KOITIKTI CaKTall OTBIPBIN, OHBIH CO3J/IEPIHIH KaMNIIbIFbl (KOmTiri) perinae kepcereai. Coman
KEWIH JIepeKTep KOPITyCTaH JKEeKe Co3Iepl ally apKbUIbl oHaeneal. by kagaM exi Kopmycka
OoMHTeH XKEKe CO3ACp/iH YIKeH KOPITYChIH >Xacaijsl (OIpIHIIICIHIAE ClaM XaTTapblHaH
anpiarad 9841 ce3, an eKiHIICIHAE 3aHbl JICKTPOHIBIK MolTanapaan aneiarad 11438 ces
6ap). ComaH KeifiH KOPIyCTaH TOKTAy CO3JEPIH aJbIll TacTaiMbI3. bi3 crmam 3IeKTpOHIBIK
nomranapeiHan 2316 MYMKIHIIKTI JKOHE 3aHIbl BJCKTPOHABIK MomTanapaaH 2824
MYMKIHAIKTI TIbIFapabik. O TOKTAy Ce3Aepil KO TPOIECiHe JeHiH KOHE OJIaH KeHiH
MYMKIHIKTEp CaHBIHBIH KYpT ©CyiH Kepcereni. JlereHMeH, KajdfaH MYMKIHAIKTep oMl Jie

90
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KiaccuduKausa dNiCiHAe NakganaHy YIIH ThiM YJikeH. Hotwkecinae 613 keneci Oenimje
CUNIATTAJIFaH SICTI MaiJalaHbIll MYMKIHJIIKTEP CaHbIH a3alTybIMbI3 KEPEK.

KericnelitinH MoHzep Oap 6osica eHaenl xxoHe StandardScaler kemeriMeH aepexTepal
KaJIBITIKA KEJTIPY >KYPIi3UIIl.

MymMkiHaik TaHaay. MyMKIHOIKTepAl TaHaay KeOlHece OKYy alfOpUTMIH KojjaaHOac
OYpBIH JIepeKTepAl OHJACYAIH MaHBI3Abl Kajaambl OOJIBIT TaObLIaabl. MaHBI3BI €MeC JKOHE
apTBIK AaKMapaTrThl >KOI0 KeOiHece MallMHAIBIK OKBITY aJTOpPUTMICPIHIH OHIMAUIITH
xakcaptaasl. COHBIMEH KaTap, MYMKIHIIKTEpAl TaHJay KiIacCU(PHUKAIMSUIBIK MOACIbIACPIl
KYPY KE€31H]Ie MaHBI3/IbI MOcee OOJIBIT TaObIIaAbl dKOHE MYMKIH/IIKTI TaHAAy THIMI, OUTKEH1
013 xakchl OODKaMAbl JKOHE a3 ecemTeyll KaKeT eTeTIH Mojeibre ue 0oy YIIiH
KJacCUpUKATOpJaFrbl Kipic MYMKIHAIKTEp CaHBbIH IIeKTed anambi3. KyxkaT Kuidiria
naiananbll MYMKIHIIKTI TaHAay YIIIH KyKaT-TepMuHIIK Matpuiiansl (DTM) Typaenaipy
KOJIaHbLIaAbI, Olpak Oyl >karjaaiga MyMKIHIIKTED QJIJIEKAlllaH CAHJBIK TYPJE YCHIHBLUIFaH.
OyHKIUsIapapl TaHaay yuriH 613 kyxat kuuniri (DF) omicin Konmannabik, Oy op Kopmyc
yIIiH OeJeK:

bi3 op06ip ce3 ymin DF ymaiibin ecentenik, Kyxat sxuiniri (DF) «Oyn TepMun Ky>karra
KAHIIIa PET Ke3/IECETIHD) PETIH/AC aHBIKTAJIA IbI.

OyHKUMIApAbl TaHJIayJda €Ki KOPIyCThl TeHecTipy yiIiH opOip koprycran (DF eH
KOFaphl yraiibl 6apnap) y3aik 100 ce3ni Tanaaabik. JKikTey ChIHBIOBIH KOCKAaHHAH KEHIH €Ki
KOPIYCTBIH MYMKIHIKTEPIH (CIaM >koHE 3aHAbl xabapiap) OIpIKTIpAiK: cram YIIiH 1 jkoHe
3aHAbl  MyMKiHAikTep yunH 0. Bi3 oKikTey YIIIH OpTYpil IICMIIMJEp arallblHbIH
ANrOPUTMJIEPIH KOJIIaHAMBI3.

TF-IDF konpmanaTeiH canMak kKod3pduuuentrepi. TepMHH KUUIIN — Kepl Kyxar
xuiniri (TF-IDF) — «oknHaKTaFbl HEMeCe KOPIYCTaFbl KYXKAT YIIiH CO3JiH MaHbI3bLIBIFBIH
KOpCETEeTIH caHAblK crtatuctuka. O MOTIHII TajjayJa CaJIMaKThIK (DaKTOp pPETIHIE Kul
konmmanbutaael. TF-IDF MoHI ce3niH KyKaTrTa Ke3/IeCeTiH CaHbIHA MPOTOPIMOHAIILI TYPAeC
aprane». Herizinge TF-IDF 6ip kyxaTTarbl ce3nepiAiH CadbICTHIPMANbl SKUAUTITIH OYKIJI
KY)KaT KOPIYCHIHAAFbl Oip CO3IH Kepi MPOMOPIHUACHIMEH CalbICThIpanbl. by ecenrey
oenrim Oip KykaTTa OeplireH Co3/iH KaHIIMAJIBIKTHI OPBIHILI CKEHIH aHBIKTal amanbl. by
Karmgaiiga Oy KamaMm  eTki3umn kioepimeni, cedebi Spambase >xuHaFrbl OypHIHHAH
IIBIFAPBUTFAH JKUUTIKTEP1 KAMTHIBI.

CrpaTudukarnusianFal KpoCcC-BaTUIANSHBI KOJIAHy apKbUTBI MIEHTIMACD aFallbIHbIH
aNroOpuTMJIEpiH eHTri3y. bi3 kpocc-BaMmanusHbl MaigaiaHaMbl3 HEMEce KelJie alfHaaIMallbl
Oarayiay jaen aranajbl, Oyji Kypaemni omic «erep 013 KaTmapiap CaHbl n KOPCETUITeH e
ecenrecek. Jlepekrep >KUHAFbl KE3[EWCOK PETTENreH, CoJaH KeliH Oipaed esmemieri n
Karnapra OesiHeni. OpOip utepauusana Oip Oykreme TecCTijey YIUIH NaijanaHbuIaibl, aj
KasFaH nl Katmapiapel  KiaacCHUKATOPABl YHPETy YIIiH mnaiganadeiiaapl.  ChIHAK
HOTHXKENepl KUHANAAbl JKOHE OapJiblK KaTmapiap OoWbIHINA opTamaiaHaabl. byn kpocc-
TEeKCepy JoNirin Oaramayapl KamTamachkid erefi. COHFBI JKaFaaiia Kpocc-BaldIaIus
cTpatuduKanus aen aranaasl. Opoip 10 ecemik Kpocc-TeKcepy KYMBICH YIIIiH Oaraapiama
ChIHAK JKUBIHBIHIAFBI IQJIIKTI koHEe COHBbIHAA 10 sKyTipicTeri opraiia JJIIKTI ITbIFapabl.

byn xympicta 013 eki Kopmyc (AeHe XoHe OOBEKT) OOWBIHINA >KIKTEYITEPIH
OHIMJIUIITIH canpICThIpy yHIiH 10 ecenmik Kpocc-BaluAAlUsSHBI KOJAAHIBIK. OpOip yiri
TYPaKTBUIBIKTHI Oaranay yurH 10 eceneHreH crpaTUUKaIMsIAHFaH KPOCC-BalUIallUsIMEH
OKBITBUIA Ibl. baranay ChIHAK YATICIHAE XKYPri3iiel.
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[lenriM aranibIHBIH AITOPUTMAEPIH Oip-OipiMeH canbIcThIpy. bi3 opOip Moaens yIuiH
TONAIKTI, ecke Tycipyal koHe F1 emmemin Oaramaiimbid. bi3z opTypai anropuTmaepaiy
HOTWIKEJIEPIH CaJbICThIpAMBbI3. DJIEKTPOHJBIK XaTTapbl 3aHIbI KOHE CIIaM PETIHJE KIKTEY
YIIIH KaHJad IIenIiM arallblHBIH aJIrOpUTMI €H JKaKChl €KeHIH Ouly YImH 013 OChI
ANTOPUTMIEPIIH JOIAIK HOTHXKEIEpiH Oip-OipiMeH calbICThipaMbl3. backaia aiTkanaa, 013
oyn omictepai UUM opinTik KopiychiHa KoimaHaslK. Coman Keiin 613 omapasl ONIIK, €CKe
Tycipy koHe F-emmiey ymaimapel VIoiH opTaiia eOJIIeHreH MOHII TaigalaHbIn
CaJBICTRIPAMbI3. OPINTEPAl JKIKTEyAC €H JKaKChl HOTI)KE OEpeTiH €H JKaKChl IIEeIIM
aFaIIbIHBIH AITOPUTMICPIH aHBIKTAY OOJIBINT TAOBUIATHIH OCHI 3¢PTTEY/IIH MaKCaThIHA KETY.

ANTOPUTMIEP/II CANBICTBIPY VIIIH JANIIK, ecke Tycipy >koHe Fl-emmemmepi OGachim
ITBIFAPBUIIBL.

[llenriM aFamIbIHBIH, AATOPUTMJICPIH Oarayiay. DJICKTPOHABIK MOIITa (YyHKIUSCHI
KOPITYChIHa IIEIIIM aFalllbIHBIH aJITOPUTMICPIH EHTI3TeHHEH KeiiH 013 €H JKaKChICHIH
TaHJay YIIiH HOTIKeNepl OaranadplK. bamin ymr opraiia eJIIeHTeH YIlaiFa HETi3JereH:
TOIAIK, ecKe Tycipy xkoHe F-emmemi. JIonmik «ajablHFaH THICTI 3JIEMEHTTED CAHBIHBIH
aJIbIHFAH JJICMEHTTEPAIH JKaJIlbl CaHbIHA KAaThIHACBIMEH OJIIICHETIH THICTI 3JIEMEHTTEPIIH
yieci». Ecke Tycipy — «aJbIHFaH THICTI DJEMEHTTEP CaHBIHBIH >KMHAKTaFbl THICTI
AJIEMEHTTEP/IIH JKaJllbl CaHbIHA KAThIHACBIMEH OJIIICHETIH, aJblHFaH COMKEC 3aTTapiIbIH
yieci». F-emmemi — «2 * Precision * Recall/(Precision + Recall), nonnik nex ecke TycipyaiH
OIPIKTIPUITEH OJIIIEeMI», aJl YIIIHII — €CKE TYCIPY KbUIAaMIbIFbI.

Algorithm Precision (spam) (%) Recall (spam) (%) Fl-score (spam) (%)

Random Forest
148 (C4.5)
Decision Stump

Random Tree

2-cypet - Hotmxenepi canbiCThIpy

e Random Forest: ancaMOabaik TOCUIAIH apKackiHAa AJIIK MeH F1 ynalbiHAarsl €H
XKakCchl HOTHXKE. J48: TyCIHIIPIIETIH MIemIMIep YIIH KOJIAMIbl TEHIECTIPUITEH dJIIC.
Decision Stump: Xeuinam, Oipak aiiTapiblKTail o)1 eMec 9Jic.
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3-cypert - J48 (C4.5) ymrin MbIcall HOTHXKE

4-cypert - Ke3nelicok opMaH YIIIiH MbICall HOTHXKE

5-cypert - Decision Stump MbIcaIbl HOTHXKEC]
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6-cypert - Ke3zaeiicok aral yIiiH MbICal HOTHXKECI

KopsbiThiaabsl. Random Forest exi canat yinis ae («ham» koHE «crmiam») JAIAIK TeH
€CKe TYCIPYy apachIHAarbl €H JKOFaphl JANIIKTI JKOHE €H JKaKChl TEHrepiMmji kepceremi. J48
(C4.5) - xakchl HOTHIKE OCpETiH »KakChl anroputm, Oipak Random Forest-ten com TemeH.
Kesneiicok aramn ke3JaeHCOK OpMaHFa YKCac HOTIDKENIEPAl KepceTrenl, Oipak Moimiri con
Hamap. Decision Stump "cnam" caHaThl YIIIH J9JIK MEH KalTa MAKbIPYAbIH alTapibIKTail
TOMEHJICYIH KepceTeli, Oy OHbl OChI TarchlpMara >kapaMmchi3 eteai. Ockutaitiia, Random
Forest ocel anropuTmaep apachlHIa CHaM >KIKTE€y TalChpMachl YIIIH €H >KaKChl TaHJay
00JIBIIT TaObLIABI.
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AxmeroBa Aiinana MOpaiimmMraiiueBHa
Kubepkayirci3aik, aknapaTThl OHJICY XKoHE caKTay KadeapachblHbIH MaruCTPaHTHI,
K.W. CorbaeB aTeiamarbl Kazak YITTHIK TEXHUKAJIBIK 3€PTTEY YHUBEPCUTETI,
Fouabivu sxerekini: AiaumcentoBa K. K.
Ph.D.,Ara OKBITYIIIBI
(AnMmarsl K., Kazakcran)

KYXKAT AMHAJIBIMBI )KYWUECIHAET'T KOIT ®AKTOPJIbI
AYTEHTUOUKAINUAHBIH TUIMAIJIITT

AHHOTamusi: Makanaga KyKaT adHaJIbIMbl JKYHECIHAEr:T Kell  (aKkTOpJibl
ayTEeHTH(PUKALMUSIHBIH MAaHBI3ABUIBIFBI MEH THIMIUIII KapacThlpbuiafbl. Kykar ailHaJIbIMBI
JKYHeciHe TOHETIH HETi3r1 KayinTep, COHBIH 1MIH/IE TYTACThIK, KYIHSIIBUIBIK, KOJ )KETIMILIIIK,
KYUEHIH JKYMBIC KaOIJIETTUIr1, aBTOPJBIK KYKBIKTBI JQJIEACYre KaTbhICThl KaylilnTep
cunattanrad. bys kayinTep/iiH aJiblH aly MaKcaTbIHAAa KyXaT alHaJbIMbl >KyHECiHJE Kol
(bakTopibl ayTeHTU(MUKAIUSHBI EHTI3YIH KaKETTUIIN HEeTi3AeNreH. AyTeHTH(pUKAIMS
omicTepiHiH Heri3ri Typiaepi (Oip dakTopiabl, ekl (aKTOpabl KOHE Kol (PaKTOpIIbI)
CUTIATTANBIT, OJIAPJBIH KAyIMNCI3MIK JCHIeWl, BIHFANUIBUIBIFEl JKOHE €HT13y E€peKIIeNIKTepi
CaJIBICTBIPMAJIBI TYP/I€ TaJAaH/IbI.

KyxaTr ailHanmbIMbl KyWeciHJerl Kem (hakToOpyibl ayTEHTU(HUKAUUSHBIH aKIapaTThIK
KAYINCI3AIKTI KYLIEHTYAerl peil capalaHblll, OHBIH AapTHIKIIBUIBIKTaphl MEH HEeri3ri
acnekTuiepli  KapacTelppuigpl.  KyxkaT — ailHanbIMbl  KylleciHe  kenm  (haKTOPJIbI
ayTeHTU(QUKALMSIHBl  €HTI3y CTpaTerusyiapbl, ToXipuOenepi, COHJal-aK, eHri3yeri
Moceenep JKOHE OJIapAbIH MIemiMaepi Kapacteipbuirad. COHBIMEH Kartap, Kem (aKTOpIIbl
ayTCHTH(PUKAIUSIHBIH KYKaT aifHAIBIMBI )KYHECIH/Ie KOJIMaHyIbIH MBICAIaphl CUITATTaJIFaH.

Ken daxtopmsl ayTeHTHhUKaIMS 1a0ybUIIAYIIBUIAPABIH KYTHUS CO3/1 OY3ybl HEMece
KOJIFa TYCIpyl >KaFJaibIH/Ia KOChIMIIIA KOPFay Ka0aThIH KaMTaMachl3 eTe/ll. bys akmapaTThiK
KAYINCI3AIKTIH ICHTeH1H apTThIPYyFa >KOHE JIEPEKTEePAIH KYIUSIbUIBIFBIH CaKTayFa MYMKIHJIIK
oepeni. ConbiMeH Katap, Ko (aKTOpJbl ayTeHTH(PUKAIMS KYHETIEPIH eHr13y YHbIMAApIbIH
XaJbIKapaiblK CTaHAAPTTapbhIHA COMKECTITTH KaMTaMachl3 €Te/Il.

Tyiiinai ce3nep: Ken dakropnbl ayreHTrdukanus, malybliaap, KYKaT aiHaIbIMbI
XKyiecl, Mocelenep, MenrnMaep, CTpaTerus, MaHbI3IbUIBIK, THIMILTIK.

Kipicnme. Ka3ipri 3amanfbl KyKaT alHaJIbIMBl JKYHelepl aBTOMATTaHABIPY >KOHE
OM3HeC-IpoLecCTeP/ll  OHTAWIAHIBIPYIBIH HETI3r1 KypalaapAblH OipiHe aiHanael. Omap
JEPEKTEeP/Il  OPTAIBIKTAHABIPYFa, KYXKaTTapJbl Kypy, ©HJey, OarbITTay JKOHE 137y
MPOIIECTEPIH  JKEHIJIETyTe, COHAAl-aK KbI3METKEpJep apachlHAaFrbl THIMAI  e3apa
OpeKeTTeCy/ll KamMTaMachl3 eTyre MyMKiHIik Oepeai [1]. Mynpait skydenepaiH eHriziinyi
KOCIMOpBIHAApFa aKMapaTIeH XKYMBIC ICTey YIIiH OipblHFal HU(PIBIK OpTa KYpyFa >Karjaai
’Kacarl, TarnchbIpMaiap/bl OpPbIHAAQY KbUIJAMJIBIFBIH  apPTTBIPHITN, JKAJIIMbl  OHIMIUTIKTI
KaKCcapTabl.

AKNapatThIK Kaylirnci3ik — Ky)KaT alHaIBIMBI KYHelepiHiH axbipamac Oemiri. Kyxar
allHANIBIMBI KYHENepiHiH KypaMbIHIa KYMHs MOJIIMETTEp, COHBIH IMNHJIE 1Kl KyKaTTap,
KOMMEPLUMSIIBIK KYIUSATIAP KOHE KbI3METKEPIIEpAiH KeKe aAepekTepi cakranaabl. COHABIKTaH
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KY)KaT aWHaJIbIMBl KYHECIH eHri3yJe J>KOHE KOJjaHyJa akMaparThlH Kayirnci3airiH
KaMTaMachl3 €Ty 0acThl MiHJIET OOJIBITI CaHaJIa Ibl.

AKNapaTThlH 3aHCHI3 Tapaliblll KETyl HEeMece AEPEKTEpIiH OypMajaHybl KOCIMOPBIH
YIIIH Kap>KbUIBIK IIBIFBIHAPFa, OC/IENHIH TOMEHJEyiHEe KOHE 3aHJbl Macelesiepre oKemyi
MYMKiH [2].

Kyxar aliHanpIMbl >KyHelepiHiH KayilCi3firiH  apTTeipyda Kem  (aKTOpJbI
ayTeHTU(UKaUAd MaHbI3ABl pen aTkapanasl. Kem dakropnsl ayTeHTHUKanus OipHele
ayreHTudukanusa ¢akropiaapbiH (maponb, SMS-kox, Ouomerpusi) KOJAaHy apKbUIbl, Oip
(dakTop OY3BIIFaH JKaFaai1a 1a )KYHeHiH KayirncCi3airiH cakTayra MyMKiHAIK Oepeni. by omic
KYIAsE CO3MiH OY3bUTyhl HEMECE YpJaHybl >KaFaalblHIa KOCHIMINIA KOPFAHBIC JEHTCHIH
KaMmTaMachl3 erefi. Ken ¢akTopibl ayTeHTH(PHUKAIUS XaIbIKapalblK aKMapaTThIK Kayinci3aiK
CTaHAApTTAphlHA COMKECTIKTI KaMTaMachl3 €Til, KOCIMOPBIHAAPABIH PYKCATChI3 Kipy
OpeKeTTEPiHE KAPChl TYPY KaOIIETTEPiH apTThIPAIbI.

Kyxart ailinanbIMbl KyiieciHe ToHeTiH KayinTep. Ka3ipri 3amManfbl xyhenep Kyxar
aJIMacyJibl )KYy3€re acbIpyMEH Katap opTypiil Kayll-KaTepiepre YIbIpaipl. ATan aiTKaH/a,
ayTeHTUQUKanusIra madybuigap, (QUIIUHT, AEPEeKTEepiH >KeJl apKbUIbl YpJIaHybl >KOHE
OarjmapiiaMaliblK  JKacaKTaMaHbIH OcCal TYCTapblH TMaljganaHy CHSKTBI KaTepiiep OKHi
ke3zeceni. Trustwave KOMIAHMSCBIHBIH JEpeKTepl OOMWBIHINA, aKmapaTThIK KayilcCi3IiK
canacelHIarbl  MHOUACHTTEPAIH  80%-bl  JKETKUIIKCI3  KOpFalFaH ayTeHTU(UKaIMs
oaicTepiMeH OailslaHbICTHI [3].

JlocTypai Kopray oJicTepl, MbICalbl, TEK KYIUs CO3A1 KOJIJAHy, dOFaphbl JEHIEWl
KAYINCI3AIKTI KaMTaMachl3 €Te alMaiabl. ONci3 Kynus ce3laep 1pl KoHEe IIaFblH
KociNopbIHAapAa madybuiayiibuiap Kul NaialaHaThiH OCAABIKTApAbIH O1pl OOJBIN Kaja
oepeni [3].

KocinopeiHnapaa KykaT ailHaJIBIMBIH OHTaWJAHABIPY, aKmapaTrThl OacKapy >KOHE
JEPEKTEP/Il TONBIK OaKplIay KaXKETTUTIr apTein keneni. Kykar alHaimbIMbl Kyienepl ocChl
KOKCETTUIIKTEP/Il KaMTaMachl3 €TIM, KOCIMOPBIHAAPABIH THIMIUIITIH apTThIpansl. Amaiija,
JEPEKTEP/IIH KayITNCI3AIriHEe KETKUTIKTI IeHrel e KoH1T OeiHOeTeH KarFaaiina, Oy xyienep
aKIMapaTThIK KAylM-KayllnTepre YIbipaybl MyMKiH [4].

Kyxar aitHanbIMbI >KyHeciHIH opOip KOMIIOHEHTI TypJi Kayinrepre Oeitim, am Oy
Kayilnrep >KYWEHIH TYPaKThUIBIFBIHA >KOHE KOCIMOPBIH KbI3METIHE TIKENeH ocep eTel.
CoHppIKTaH, KayInTepiH 9pTYpJil TYPJEPIH aHbIKTAI, OJap/blH BIKTUMAaJI ACHIelIH Oaranay
MaHbI31bI [4].

Kyxar aliHanbIMbl KYWECIHIH KOpPFajdybl aKMapaTThIK KayINCi3OiKTI KaMTaMachl3
€TeTIH OaraapjaMalibIK KoHE TEXHUKAJIBIK Kypajjap KEeIIeHiH, COHIai-aK pyKcaT eTiIMereH
naiilaaHybuIapal Kopray MeXaHUu3MIEPiH KOJIIaHy apKbUIbI )KY3€re achlpbuiaibl [4].

Kocinopeinaa KykaT alHaibIM >KYHMECIHIH TYpPaKThl 9pi Kayilci3 KYMbIC 1CTEYIH
KaMTaMachl3 €Ty VIIIH aKnaparThl OHJAeY MEH CAaKTayJbIH CEHIM/II JKOHE Kayirci3 MporieciH
YUBIMIACTBIPY KaKeT. byl HEri3ri ToyeKenaep/i aHbIKTayAbl KOHE OJIAPABIH aJJIbIH-aTy
TOCUIZICPIH HAKTHI alKBIHIAY bl Tayam eTel [5].

KyxaTr aifHalbIMBbl KYHECIHE TOHETIH HETI3T1 KayinmTepAiH >KikTemyl 1 — kectene
kepcerinreH. Kecre [6] nepekke3iHe HET13/eITeH.

Kecrte 1 — Ky:kar aifHaabIMBbI JKyleciHe TOHeTiH KayinTep (lepexkeos: [6])

\ Kayinrtep \ Cunarrama \ Makcart \
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TyracTpikKa Jepexrepaig Oyminyi, Kacakana Hemece KacakaHa
Kayin YKOMBLTYBI HEMece OypManaHybl eMec Typlae JepeKTepre 3usH
THUTI3Y
KynusuibuibIKK Kynus aKnaparTapAbig Kacakana Typae  ypibIK,
a Kayin PYKCATChI3 KOJI JKETIMIILIIT, | aKmapaTThl ypiay, KYITHSI
TapaThUTYBI JEPeKTepil JKapusiiay
Kyienin Kyiienin  Oy3bUTyBI  HEMece Kacakana mabybuiIap
KYMBIC TOKTATBLTYbI xKacay, anmnaparsbik,
KaOleTTinirine OarapiiaMalIbIK JkKacaKTamMasapIbl
Kayin oy3y
ABTOPJIBIK Kyxar alnHaneiMbinga DK Kyxat ailHaabIMBIHBIH 3aH]1bI
KYKBIKTHI KOJIJIaHbJIMAFaH JKarnaija, HAKThl | TYPFBIIAFbl MAHBI3IBLUIBIFBIH 0Y3Y
nmonenjaeyre Kayin | Oip maiizanaHylIbIHBIH OChI KY>KaTThI
JKacaraHblH JIQJIEJJICH aIMaybl
Kon Jlepekkopra KOJ  JKETKi3yiH AKmnapartka, JIepeKKOpFa
KETIMIILTIKKE HIEKTEYJIIr1 Hemece MYMKIH | HEMece JKyHere KON JKeTKi3yhi
Kayir OoJMaybI 0y3y, TOKTaTy HEMECE IICKTEY

MyHpail Kayin-KaTepjepre Ke3 KelreH KyXKaT alHalbIMbl JKylecl TeTen Oepe amybl
KakeT. OJ TeK 1IHE CaKTalaThIH JIEPEKTEPl FaHA eMEC, COHbIMEH Oipre KYWeHiH ©31H Je
KOpFail OTBIPBIN, MMalJaIaHyIIbUIAPBIH, OHIMIUIINT MEH KOJ JKEeTIMAUTITIH KOJIJIAy/Ibl
KamMTamachi3 etyl Tuic. COHJIBIKTaH Ka3ipri 3aMaHFbl KY)KaT alHajIbIMbl JKYHECIH KOpFay
Kypajiapsl KayinTeH Oip KajgaM anjaa O0oybl YIIH YHEMI KbUIJaM opi KapKbIHIBI JaMybl
MIHAETTI [5].

Kayin-katep ke3aepi petinae Oacekenectep, KbUIMBICKEpPIIEp, Cchl0aiiac >keMKopiap
xoHe Oacka da cyOwektuiepal atayra 6omanpl. Onap KOpFajJaThIH MOIIMETTEPMEH TaHBICY,
oJlap/bl MalIaKYHEM/IIK MAaKCaTTa ©3repTy JKOHE TIKeNel MaTepualblK 3ajlaj KeJITipy YIIiH
KOO OpEKeTTEepIH Ke3lneyl MyMmKkiH [2]. Kyxar ailHanbIMbl JKyHeCiHAE aKmapaTThiH
KAYINCI3AIriH KAMTaMachl3 €Ty oHE PYKCATChI3 dPEKETTEPACH KOpFay MaKcaTblHJa apHaibl
MEXaHM3MEp KOJAaHbUIaAbl. bys KayinTepleH KOpFayabl Ke3 KelIreH KY)KaT aifHaIbIMbI
Kyihect Oenrun Oip aeHreiae xKys3ere acelpybl THIC [1].

JKy¥ieHiH ceHIMIl >KYMBICBIH KamMTamachl3 €Ty VIUIH OipHele MIHAETTI TajanTap
OpbIHAATYBI KaxkeT. Ochl KayinTep/il )KeHY YIIH KY)KaT aifHAJIBIMBI )KYHECIHI€ KOJIIaHbLTYBI
KEepeK MeXaHU3MJIep:

—  Kydene aWHaIBIMIAFbl DJEKTPOHABIK KY)KATTapAblH Ma3MYHBIH  YIIIHIII
TYJIFajapiblH PYKCATChI3 KapayblHaH Kopray. KykaT aifHaIbIMBI KyHeciHAe aiHaIbIM/IaFbl
ANEKTPOHBIK KY)KATTapJbIH Ma3MYHBIH VIIHIIN TYJIFaJap/blH PYKCATChI3 KapayblHaH
Kopray KaxeT. byn nepexrepaiH KYMUSIIBUIBIFBIH CaKTayAblH HETI3T1 IapThl  OOJIBITT
TaObLIA b,

—  DIJIEKTPOHJBIK Ky KaTTapJbIH K10epylIiiepid O1pKaKThl coikecTeHaipy. XKyitene
ANEKTPOHABI KYXKaTTapAbl >KiOepyiiaepal OipKaKThl aHBIKTAIl, OJapJblH 3aHIbUIBIFBIH
TeKcepy MaHbI3Ibl. bys mporiecc opOip KaThICYIIBIHBIH JKEKE COMKECTEHAIPY MasiMeTTepi
apKBLIIBI KY3€Te acapbl.

—  DJEKTPOHABIK KYKaTTapJbl PYKCATChI3 e3repicTepAcH Kopray. KykarrapibiH
TYTACTBIFBIH CaKTay >KOHE OJIapJlbl PYKCATChI3 ©3repTyJIepAeH KOopray *KYHEeHIH CeHIMAUIITH
apTTeipaZbl. by makcarTa aepekTepl mm@pay *KoHe 3JICKTPOHABIK HUMPIBIK KodaTaHOa
KOJIIaHBLIAbI.
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—  KAKTBIFBIC >KarJalylapplH JYpbIC IIenry. OJEKTPOHMABIK KYXKaT ailHaJIbIMbI
KYHECIHIH KaThICYLIbUIAPhl apachlHa TYbIHAAUTHIH KAKTBIFBIC JKaFJalaapblH peTTey YIIH
apHaibl perjJaMeHTTep MEH epekenep OenruieHyl KaxkeT. by Kyxar aaMacyabslH TOpTiOiH
HaKThLJIAI, TYCIHICICYIIUTIKTEPAl OO IpIpMayFa KOMEKTECE 1.

AJFallIKpl YII MOCEJNIe aKmapaTThl KPUOTOrpagUsIIbIK KOpFay KypajajapblH KOJIaHy
apKbUIbl IIEMIJICEe, COHFBI MOCENe JJICKTPOHABIK KYKaTTapMEH alMacy TOpTIOiH Kyie
KATBICYIIBIIAPHI apAaChIHA PETIIAMEHTTEY apKbUTBI IS,

Kyxar aifHampIMbl >KyHeNepiH/e akmapaTKa PYKCATChI3 KOJ JKETKI3yAeH KOopray
TajanTapblHa COWKECTIK YVIIiH, KpUOTOrpaduUsiIbIK KOPFay Kypailaapbl KOJJIAaHBUIFaH
KarJaiiia, akmapaTThl CakTay JKOHE OHJACY Ke3IHIEe KeNeci HEri3ri Kopray MeXaHu3Mmaepi
KapacTBIPBLIYHI THIC:

—  TmaijaNaHyuibiap MEH KOJ KETIMIUIIK CYyOBEKTUIEpIH COMKECTEHIIPY >KOHE
ayTeHTHQUKanusiay. Opoip nmaijaiaHymibl sKyldere KipreH Ke3zie, OHBIH >KeKe JepeKTepi
(JtoruH, KYIusi ce3, OMOMETPUSIIBIK MOJIIMETTED) apKbUIbl TEKCEPIIEIL.

—  KOoJ KeTiMaumKTi Oackapy. KyxkaTrapra Tek OeNriIeHreH pykcaTTapbl Oap
Mai1alaHyIIbUIApAbIH, FaHAa KOJI JKETKI3ylH KaMTamachl3 eTy. Koi KeTIMIUIIKTI IIeKTey
KYUEHIH KayilcCi3IriH KylenTe .

—  gepekTepal mudpray Kypaigapbl MEH AJIEKTPOHIBIK HUQPPIBIK KOJITaHOAHBI
KOJIaHy.

[udprnay Kypamgapbl KyXKaTTapAblH KYIUSUIBUIBIFRIH KaMTaMachl3 eTefi, all
ANEKTPOHABIK HUGPIBIK KOJTaHOA ACPEKTEPIIH TYTACTBHIFBIH CAaKTaWbl KOHE KIOEpYIiiHi
pactaiibl. byn Kputepuiiiep 3MeKTPOHIIBIK KYXKaT ailHaJIbIMBI KyHenepl YIIIH aKnapaTThl
KOpFay/IblH HET13r1 Oaranay Kputepuiisiepi 00JibIn Tadbutaasl [1].

ATanFaH KaylnTep/l a3alTy MaKCaTbIHAA KOCIMOPBIHAAP KY>KaT ailHaJIbIMBI JKyHeCiHe
OipkaTap ajAblH aiy ImapanapbiH eHrizefl. EH anmpiMeH, skyiere Kipyai Oakpuiay >KoHE
PYKCATChI3 OPEKETTEeP/iH aJJbIH ajly YIIIH Kem (akTopiibl ayTeHTHU(HUKAIMS MEXaHU3MIH
€HT13y KOKETTUIIr TybIHAaWIbl. byt Tocin Oip FaHa KyIus Ce3/iH OpHbIHA OlIpHEIe TEKCepy
CaTBICHIH KaMThIM, KY)KaT alfHaIBIMBI JKYHECIHE KIpy MYMKIHIITIH €I9yip KypAeleHaipei.
CoHBIH HOTWIKECIHJE, oNeyeTTI Mmadybulmayibliapra >KyhdeHl Oy3y oujeKaiiia KublHFa
COFaJIbl.

Heri3ri kayin-kaTepiiep MEH oJIap/blH ajjiblH ajly IIapajapbliH KapacThIpFaHHAH KeHiH,
KeJlecl KaJiaM — OChl KayilcCi3/liK IIapajapblHbIH 1I1HAE KoM (aKkTopJibl Ay TeHTU(DUKAIUSIHBIH
OpHBI MCH MaHbBI3ABLIBIFBIH TAJIAY.

Marepuangap men Jgicrep. KuOepkayinTepaiH apTyblHa OailJIaHBICTBI CEHIMJ1
ayTeHTHU(PUKALIUS 9IICTEPIH €HI13Y KYIUS IEpEKTEepAl KOpFay sKoHe >KyHesIep/liH TYTaCThIFbIH
KaMTaMachl3 €TYJ1H MaHbI3/Ibl (haKTOpbl OOJBIN TaObLIa/bl. PyKcaTchi3 KOJ JKETKI3y MEH
KHOepIIaOybuIIapAblH  aJbIH ajdy YIIH aKnapaTThIK KayilncCi3[IiK cajlachlHIa OpTypii
ayTeHTH(PUKAINS 9/IICTEePl KOJIMaHbLIaab! [ 7].

Kazipri Tanna keHiHEH KOJJAAHBIIATBIH ayTeHTU(PUKALUS omicTepiHe Oip (haKTOpJbI |,
ekl (pakTOpIBl KoHE KOm (PaKTOPJbl ayTeHTHU(hUKAIUsS OmicTepl *,aTadbl. byn omicTepmi
OPKaNCBHICHIHBIH, ©31HE TOH apPTHIKIIBUIBIKTAPHl MEH KEMIIUTIKTEp1, epekmenikTepi 6ap. Ockl
OemiMIe OCHI aTalFaH ayTeHTU(UKAIMS OMICTEPIH CAJBICTBIPBIN, OJIAPABIH KayIMNCI3IiK
JCHrei1, bIHFAMIBUTBIFBI )KOHE €HT13y e€peKIIeTIKTePl KapacThIPhLUIAIbI.

bip daktopnel ayreHTHdUKALMUSI — KEKE TYJIFaHbI TEKCEpPYIiH OIpbIHFaill oJiCiHE
Heri3fgenred. byn ozperre maipanaHylibl aThl MEH KYMNHUS CO3 TIPKECIMIH MaiganaHy/ bl
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oinmipeni. [aiigananymbliap e3AepiHiH TIPKEIT IepeKTepiH YChIHABI, €rep oJlap CaKTalFaH
aKmnapaTka CoMkec KeJyce, KoJI )KeTiIMAUTK Oepineni [8].

APTBIKIIBITBIKTAPbI:

—  KapamaubIM,

—  KOJJIaHYUIbI YIIIH bIHFANIIbI,

—  KpUIAaM Oamray xoHe Oackapy.

KemmrimikTepi:

—  KYIIUA co37ep dJIci3, 00IpKayFa OHall HEeMece COMKECTIK MadybUTbiHA OeHiM

00JTybl MYMKIH,

—  Kynug ce3aepi GUIIMHITIK MadybUiiap HeMece EpHeTaKTa apKbLIbl ypiayFa

Oomazsl,

—  KYIIUA ce3Tre KOJI JKeTKi3€ OTBIPHII, MadybUIIayIibl ©31H MaijalaHyIbl pEeTiH/E

KOPCETE allaJibl )KOHE alTapIIbIKTal 3UsTH KEATIPYyl MyMKIH.

Exi daxropnel ayTteHTHGUKAIMSA — MalJalaHylIblIaH KeKe OachlH TEKCEepYydiH €Ki
ToyeIci3 (pakTOpPbIH KaMTaMachl3 €Tyl Tajaln eTeTiH ayTeHTudukanus aaici. by nereimis,
Kipy HeMece omepaius acay YIIIH KYIHUS Ce3 FaHa eMec, COHbIMEH Katap SMS xkog,
ayTeHTU(HUKATOP KOCBHIMIIIACHI HEeMece OMOMETpUsl CHSAKTBHI KOCHIMINA KAyINCi3IiK KaOaThl
Kaxer [9].

APTBHIKITBITBIKTAPHI:

—  TmaijanaHyulbl YIIH bIHFAIIbI,

—  0ackapbUIaThIH MPOIIECC,

—  CEeHIM/I JKOHE TUIMIII.

Kemminikrepi:

—  TaiganaHyuibl YIIiH Kipy NPOLIECIHIH KUbIHAAYBI,

—  exiHm (pakTopFa KO KETIMIUTIK Maceenepi,

—  CBIPTKBI (haKTOpIIapra TOyeIALIIK.

bip daxTopael ayTeHTU(DUKAIMSHBIH KEMIIUTIKTEPIH KO0 VIIIH Kol (HaKTOpJIbl
ayrentudukanus eHrizuigl. Kem dakropnbl ayTeHTHdUKAIUS MaianaHymibUIapJaH JKeKe
0achlH pacTay YIIH OIpHEIIe COMKECTEHIIPY HbICAaHAAPBIH YChIHYIBI Tanamn ereai. On eki
HEMece OJlaH Jia Kell ayTeHTudukanus GaxTopiapblH OIPIKTIPETIH AICTYPJIl MaiaamaHyIIbl
aThl MEH KyIusi Ce3 TIpKeCiMiHEH 0acka KOCBhIMINA Kaylrci3Aik KaOaThlH Kocanbl. byn
(bakTopiap apTypii KaTeropusiapra OesiHel: OLTIM, MEHILIK, Myparepiik KoHe OpHaJacy.
bipuene gakropiapabl KakeT eTeTiH Kol (GaKTopibl ayTeHTU(DUKAIMS KayINCI3AIKTI e1dyip
XKaKcapTabl XKoHE Ma0ybUIIayIIbIIapFa PYKCATChI3 KOJI )KETKI3y A1 KUbIHIATa kI [§].

APTBIKITBITBIKTAPHI:

—  JKOFapbl KayInci3ikK,

—  KayimnTepzi azauTy,

—  caJaJIbIK TaJanTapra COMKECTIK.

KemmrinmikTepi:

—  1CK€ achIpy KUBIHJIBIFHI,

—  TalJaNaHylIbl KApChUIBIFI,

—  CBIPTKBI (haKTOpIIapra TOYEIALTIK.

AyreHTH(uKanuA PaKTOPbI 00HBIHIIA

bip daxropibl ayrenTudukamnus — 1 (MbICajIbl KYITHS CO3)

Exi dakropiibl ayTeHTHGUKAIMS — 2 (MBICAJIBI KYITHS CO3 JKOHE caycak i31)

Ken ¢akropisl ayreHTHdUKALNAI — 2 HEMece ofiaH Ja ke (kymus ce3 + SMS)
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Kayinci3aik geHreiti 00ibIHIIIA

bip daktopisl ayTreHTUDUKAIUS — TOMEH

Exi dakTopibl ayTeHTUhUKAIIAS — dKOFaph

Kern dakTopisl ayTeHTHGUKALMS — AKOFAPHI

bInraijabplLIbIK 00MBIHIIA

bip dakropmasl ayTeHTH(UKALINS — KOFaPBI

Exi aktopiibl ayTeHTUDUKAIIS — KOFaphI

Ken ¢akropnsl ayTeHTH(UKALINA — OpTalia

Icke acbIpy KMBIHABIFBI 0OMBIHIIA

bip dakropmsl ayTeHTH(UKALINA — TOMEH

Exi ¢aktopinsl ayTeHTUDUKAIS — TOMEH

Ker dhakTopisl ayTeHTHUKALIMS — OpTalia

Koananbuiybl 00iibIHIIA

bip daxTopmbl ayTeHTHhUKAINSA — KOPIIOPATUBTIK OpTa, OYITTHI CEPBUCTED

Exi dakropinsl ayTeHTHUKAINS — OHJIaH-OaHKUHT, OaFnapiamaiap

Ken dakropinsl ayrenTudukanus — 6aHKTep Kyieci, KOPIOPAaTUBTIK KeJIep OHJIaliH-
OaHKuUHT, OaFgapiamMaiap

Korapbia Kypri3uireH cajabICThIpMallbl TANAYIapAblH HOTHUXKECT OOMBIHIIIA:

—  Oip dakTopsbl ayTeHTU(UKAIUS bIHFAlIbl OOJIFAHBIMEH, KAYIMNCI3MIK JACHIel
TOMEH.

— ekl ¢akTopiabl ayreHTH(PUKANUA KYHEH] KOpPFaylIblH CEHIMAl 9Jici OOJIbIN
Tabbutafpl, Olpak KeWOlp Karnainapia MNaijanaHylibl YIIIH BIHFAUCHI3ABIK TYABIPYbI
MYMKIH.

— ken (axrTopJibl ayTeHTH(UKaNUsl KayllCi3AiK  JIeHrediH  OapblHIIA
apTTBHIPFAaHBIMEH, OHBI €HTI3y JKOHE MaWjanaHy Oenriii Oip KHUBIHIBIKTAD TYBIHAATYHI
MYMKIH.

Kemn dakropnel ayTeHTHQUKANUSIHBIH OMiCTepiHIH OipHemie Typi Oap, oJapAblH
OPKaNCBHICHIHBIH MBIKTBI aKTapbl MEH KOJAaHy xkarmanmapsl kesgeceni [10]. byn omictep
Mai1alaHyIIBIHBIH BIHFAUJIBUIBIFBI, KAyITCI3AIK JICHTeMl MEH KOCITOPBIHHBIH KaylIl-KaTep
npodutine OaimanbICThl TaHAanaabl. Keitdip omictep KeHIHEH KOJaHbUIAbI, ajl OacKatapbl
JKOFaphl KayINCi3iK TajJanTapbl 0ap xKyienep YiiH apHaibl OeHiM/IIeTeH.

—  Ouomerpus

buoMeTpusiibik ayTeHTUPUKaUa — Kol (hakTopibl ayTeHTU(DUKALMSIHBIH €H KaylIci3
KOHE BIHFalIbl TypJiepiHiH Oipi. On maljganaHylIbIHBIH KeKe OachlH pacTay YIIiH caycak
131epi, OET epeKIemKTepl HeMece TINTI Jayblc YATUIepl CHUAKTHI aJaMHbIH Olperei
(bU3HKAIBIK CUTIaTTaMaJIapbIH MMaiJamaHabl.

Mpicaiibl, maiinananyibiFa xxyiere Kipy yIIiH KYIus Co3/1 €Hr13y, CoOJAaH KeHlH caycak
131H CKaHepJiey KaxkeT 00irybl MyMKiH. OchUTaiia «oJ OUIeTIH Hopce» (KYMHS CO3) )KOHE «OJ
031 OOJBIM TAOBUTATBHIH HOpce» (caycak 131) YINTACHIM, KAyITMCI3AIKTI KaMTamachl3 €TETiH
CEHIM/II TOCKAayblI Ty3utemi. MyHBI aliHanbIl Ty aWTapibikraii KublH. COHBIMEH KaTap,
3aMaHayd >KyHelep Ke3 TOpPhIH CKaHEepJiey >KOHE >KYpPIC-TYpPhIC OHMOMETPHUSCHI CHUSKTHI
TEeXHOJIOTHSUIAPbI JAMBITHIT, KAYITICI3AIKTI OJIaH 9p1 KYIISHTIN KeIei.

—  push xabapnaHasIpybl

Push-xabapiama kem  (akTopibl  ayTeHTH(UKALUS  KOJJAHYIIbIFA  BIHFANIIBI
CUNIATHIHBIH apKachlHJla TaHbIMall Oonnbl. [laliananyiisl xKyilere Kipyre opekeT >kacaraHja,
OHBIH TIPKEJreH MOOWIbAI KYpPBUIFbICBIHA XaOapiauaelpy ki0eputeni. ComaH KeliH
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naigananyuisl xadapiama apKbUIbl KIpy 9pEKeTIH MakyJiaybl HeMece KaObuiiaMaybl KEpek.
byn omic ocipece THimal, OWTKEHI mNaijanaHylIbLIapFa Ke3 KEIreH pYKCATChi3 KIpy
OpPEKETTEepIH JKbUIJaM aHBIKTayFa jKOHE Xabapiiayra MYMKIHIIK OEpeTiH Kipy opeKeTTepi
TypaJibl HAKTHI YaKbITTaFbl €CKEPTYJIEPl KaMTaMachl3 €TE/Il.

—  yakbITKa HeT13/IeJIreH O1p PETTIK KYIus co31ep

VYakpITKa HeETi3fenreH Oip PeTTIK Kymusl Cco37ep — NaigalaHyIIBIHBIH MOOWIIBII
KYPBUIFBICHIHAAFBI ayTEHTU(UKAIMS KOJJAHOAChl apKbUIbI KACaJlFaH YaKbITIIA KOMTap.
VYakpITKa HETi3eNreH Oip PeTTIK KYMHs ce3laep MaijanaHy YIIH MaiJaiaHyIibl ©31HiH
naijanaHymsl  aThl MEH KYIUS Ce31H €Hri3edl, CoJaH KeiH ayTeHTH(HUKaIUsI
KOJ/1aHOachlHAa KOPCETUITeH arbIMIarbl KOATHI €HTi3edl. by ofic KemnTereH OHIIAWH
KbI3METTEP/ICe KECHIHCH KOJIJIAHBUTAMbI JKOHE KAyiNCi3MIK TEeH BIHFAIIBUIBIK apachiHIaFbl
KaKChl TEHIepIM/Il KAMTaMachl3 €Te/Il.

—  anmapatTblK TOKEHJIEP

AmNmapaTTelK TOKEHJEp — OIp PETTIK KYMHs CO3JepJii HEMece KOITap.ibl KACaWThIH
¢busukansik Kypeuirsuiap. Omap USB kinrrepi, cMmapr-kapraigap HeMece KUITTep TYpPiHJIe
6omysl MyMmKiH. [laligananymisl Kyiere Kipyre opekeT kacaraHja, ojap oACTTeri TipKemTi
JIEpEKTEPIHE KOCHIMIIIA ©31HIH aIllapaTThIK KOChIMINAa KOPCETUINeH KOATHI EHT13y1 KepeK.

AMNMapaTTelK TOKEHAEP KAYINCI3MIKTIH KOFaphbl JCHTEWIH KamMTaMachl3 €TKEHIMEH,
oJiap MmaiganaHymbIapiaH KOChIMIIA KYPBUTFBIHBI aJIbITl )KYPYl Tajan etesi. Jlereamen, aca
KYIMs aKnapatiieH ailHalbICaThlH YHBIMAAP YIIIH KOCBIMINA KAyINCI3AIK BIHFAHCBHI3IbIKTaH
anjieKaiiia xxorapel 00ybl MyMKiH [10].

Ken d¢akropasl ayreHTH(UKANUS MAaHBI3ABLIBIFBI. KuOepkayinTepaiH KoHE
aKmapaTrTap/blH Oy3blUly CaHJIapbIHBIH apTyblHA OAWIAHBICTBI KQCIOPBIHIAAD YILIH ©3/CpPIHIH
KYIUS JIEPEKTEPiH KOpFay YIUIH KYIITI ayTeHTU(UKAIUSA SAICTEPiHIH OO0IYybl ©6T€ MAHbBI3IbI.
bip dakropnsl ayrenTrdukaius (MbIcayibl, TEK MapoJib/l KOJIAaHY) 9JICi3 KOPFaHBIC IEHTCHiH
KamTamace3 eteni. CebeOi, mabypuinaymbuiap kKeOiHece (UIIUHT, MapoJibaepal OoJpkay
HeMece JepekTepll Oy3y apKbLIbl OHBI aiHanmbil oTe amaapl. COHABIKTAH KaylICi3aik
JICHT€HiH apTThIPYy MaKcaThIHAA KoM (paKTOPIIbl ayTeHTU(UKAIUS KeHIHEH KOJITaHbLTyAa.

Opbip ayreHTudukanus  (QaKTOPJAPBIHBIH ~ O31HIIK  apPTHIKIIBUIBIKTAPEl ~ MEH
kemiutikTepi 6ap. Kynus ce3 KonmaHyra BIHFaWIbl OOJFAHBIMEH, OJApIbl OOJDKAy MKoHE
ypiay oHail. TokeHaep >koHE cMapT-KapTajap endyip Kayirnci3, Oipak Kofaldybl HeMece
ypJiaHybl MYMKIH. BuomMeTpusuiblK (pakTopiap >Kofapbl KayilCi3IKKe ue, OlpaK KopllaraH
opta (hakTopiapbiHa OailnaHbICThl 00Tybl MYMKIH. COHBIMEH KaTap, KONTEreH KICIOPbIHIAP
KAYINCI3AIKTI KaMTaMmachl3 €Ty YIIIH OlpHelle ayTeHTU(PUKAUus OMICTepiH OIpiKTIpin
KOJITaHY /bl YCHIH]IBI.

AnnbpIHFBL O6JTIMIE KOPCETUITeHIeH, Ky>KaT alHaJIbIMbI KYHECIHE TOHETIH KayinTep
can anmyaH. Kayinrep ChIpTKbI maldybuiiapjaH Oactam 1IKiI Kayinrepre JAeHiH KaMThUIBIII,
JEPEKTEP/IIH KYMUSUTBUTBIFBI MEH TYTACTBIFBIH OY3ybl MYMKiH. MpIcanbl, (GUITUHTTIK
madybuiiap  apKbUlbl  MAOybUIIAYIIBIIAP  KBI3METKEPJEPIiH  ayTeHTHU(DHUKAIUSIIBIK
JIEPEKTEPIH KOJIFA TYCIpIN, KOPHMOPATUBTIK >KYHEIEepre 3aHChI3 KOJ KETKi3yl MYMKIH.
CoHbIMeH KaTap, MHCAlAEPIIK KayllTep /Ie MaHbI3Abl PO aTKapajsl, cebedl YilbIM iImiHaer1
KBI3METKEPJIEP/IIH 63 JIePEKTEepIHE 3aHCHhI3 KOJ JKETKI3y OpeKeTTepl KaylICi3AIKKe KaTep
TOH/IIPY1 MYMKIH.

Mynnait sxaraainapaa KykaT alHaJIbIMbI )KYHECIHIH Kayirnci3AiK ASHI€iH apTThIpyaa
ken  (axkTopabl  ayTeHTU(UKAIUs  MaHbI3ABI  ped  aTkapaabsl. Kem  Qakropiisl
ayTeHTU(UKAIMSHBIH HET13r1 Olbl — OlpHele keke ¢dakTopiapAblH KEMIIUTIKTEpIH e3apa
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TOJBIKTBIPY. OPTYPIi oaicTepai OipikTipyre 06oJaabl, Mpicalbl Kynus ce3, myik (USB-kinr,
CMapT-KapTa) >KoHE OMOMETPHUSIIBIK oiicTep (caycak 131, OeT QNMETTI TaHy, KO3IH TOp
KaOBIFBIH cKaHepiiey) [11]. byn Tocim pykcarchl3 KOd JKETKI3yAl OapblHINA KUBIHAATHII,
Ky)KaT  alHadbIMbl  JKYHECIHIH  aKmapaTThIK  KayIlCi3MiK  JCHTeHiH  alTapJbIKTaii
KOFapbLIaTaIbl.

Ken ¢akropinsl ayTeHTHQHUKAIIUS TaliAaTaHyIIbUIapAaH Kyiere Kipy YIIiH eKi HeMece
OJIaH Ja Kem TeKcepy (hakTopiapblH KaMTaMachl3 €Tyl TaJam €TeTiH KOChIMIIA Kayimnci3miK
Ka0aTeiH Kocanbl. Kem ¢akTopisl ayTeHTHUKALMSA MYMKIHAIKTEPT 0ap KyKaT ailHaTIbIMbI
KyHeci KHOepKayinci3aik ToyeKeIaepiH 0acKapyapl alTapiIbIKTal KaKcapTaabl KOHE KYITHUS
ce3 Oy3puTFaH Oojica 1a, PYKCATChI3 Kipy MYMKIHAITIH as3aiWtansl [12]. Byn Tocin
naianaHyIIbIHBIH KYMHSI CO31H KOJbIHA TYCIPreH Xarjgaija na, ayTeHTH(QHUKAIUS YIIiH
KQKETTI KOChIMIIA (haKTOpJIapAbl KAMTaMachl3 €Te alIMalThIH MpUHIUIKE Heri3aenreH [10].

Kyxar aifHaabIMBbI YIIIH €H aKChl )KOHE THIMJ1 HYCKAa — TeIe-TeHIIKTI KaMTaMachl3
€Te alaThlH ayTeHTUUKAIMA (aKkTOpiIapbIHBIH KOMOMHAIMACHIH naiaanany [10]. Meicaisl,
KOCIMOpBIHAAp K60iHece TOKEHAEep MEH KYIUusl ce3aepii OIpiKTipin KoJgaHaabl, ce0edl Oy
o/liC KAYINCI3MIK TIeH KOJAWIBIKTHIH OHTaIbl YHIeciMiH KaMTamachl3 erel. COHBIMEH
Karap, kemn (akTopJibl ayTeHTU(PUKALUS XaTbIKapalbIK KAyINCI3AIK CTaHAapTTaphlHA COMKEC
KEJIETIH KOCIMOphIHAapFa HOPMATUBTIK TaJIallTap bl OpbIHAAyFa MYMKIHJIIK Oepe/i.

Ken ¢aktopibl ayTeHTUPUKAUUSAHBI €HT13y YHBIMAAP YILIIH aKNapaTThIK KaylCI3AiK
KYHMECIHIH MaHBI3/Ibl AIEMEHT1 00JIbIN TaObLIaAbl. ByJl ToclT KyKaT alHAIBIMBI KYHETIEpiHIH
KOPFAHBICHIH apTTHIPHIN, KHOEpIIa0ybUIIapFa KapCchl TYPY MYMKIH/ITIH KOFapblLIaTaibl.

Hoctypni  ayreHTUPUKauMs  9MICTEpIMEH  CaJbICTBIpFaHAa  Kemll  (haKTopIbl
ayTCHTH(PUKAIUSIHBIH  apTHIKIIBUIBIKTApEl MOJ. Kem dakTopibl  ayTeHTH(UKAITUSTHBIH
apTHIKIIBUIBIKTAphI [14] nepekke3iHe HET13AeNTreH 1 — CypeTTe KOpCeTUIreH.

KOCHIMIIIA KayIICI3IIK JeHTeHiH KOcaabl

4 ™

aKmaparTapJbIH OY3bLTY KayIliH jKoHe KeKe Ky/KarTap/IbIH
YpIaHybIH TOMEHIETEl

BIHFAILTBI TO)KIPHOEHI KaMTaMachl3 eTe/Il

Cypet 1 — Kem akTopmbl ayTeHTHGUKAIUSHBIH apTHIKIIBLTBIKTaph! (Jlepexkes: [14],
aBTOP/IBIH d31pJIeMeci)

Kerm dakTopisl ayTeHTHDUKAIMSHBI €HT13Y KOCIOPhIHAapFa KYIUs CO3IEPIiH JKarlan
arplll KeTyiHeH, (pumuHr mabybUlbIHAH JKOHE Oacka Ja KeH TapairaH IadybuiiapaaH
KOprayra KeMeKkTecelli. AyTeHTH(UKAIMSHBIH KeM Jererae Oip ¢akTtopsl Oy3buica [a,
OapJIbIK (paKTOpIap KOPFAHBICTHIH KOFAPhI JICHTCHIH CaKTalIbl.

Kemn ¢aktopnsl ayreHTHduKamms KuOepmaOybuliapra Kapchl HETI3r1 KOpPFaHBIC
mapajapblHblH Oipi  pEeTIHJE€ TaHBUIBIN, KOCIIOPBIHAAPBIH AaKMapaTThlK Kayilci3ik
CTaHJapTTapblHa COMKECTITH KamTaMachl3 ere/li. Microsoft OyITTBIK cepBUCTEpl KYH CalbIH
300 MUJUTMOHFA KYBIK KaJIFaH TIPKEIT1 Kipy KYpbUIFbLIapbiH Tipkeial [13]. Ken daktopis
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ayTeHTU(DUKAIMA €CenTIK Ka30amap/ bl maldybll TYpJAEpiHEH KOpFay apKbLIbl KayirlcCi3miKTI
alTapybIKTal skakcapTa anaabl. Microsoft MaMaHIapbIHBIH ATyl OOMBIHIIIA KO (PaKTOPIIbI
ayTeHTU(PUKALMUSIHBI 1CKEe KOCKAH MaiJaiaHyllbliap aBTOMATThI a0ysuiaapabiy 99,9%-bu
oyrarrtaiinsl [13].

byn xkepcerkimtep kemn (akTOpabl ayTEHTU(MUKALMSIHBIH TEK TEXHUKAJIBIK
KayiNCi3AIKTI apTTHIPHIN KaHa KOWMail, COHBIMEH KaTap YUBIMAApIbIH KYMNHs JepeKTepiH
KOpFay CTpaTeTHUsSCHhIHIA MaHBI3bI OPBIH aJaThIHBIH JANENACiHl. Ocipece, KOPIMOPATUBTIK
KEIep, MEMJICKETTIK MEKeMeJep JKOHE KapKbl YHBIMIApPHl YIIH Kem (haKTOPJIbI
ayTeHTH(PUKAIMUSIHBI KOJIJAaHy — aKMapaTThIK KayllCI3MIKTI KamMTaMachl3 €TYAiH MIiHIETTI
AJIEMEHTIHE aifHAJIBIN OTHIP.

Kem ¢aktopnpl ayTeHTU(DHUKAIMSAHBIH, MaHBI3ABUIBIFBIH  AWKBIHIAWTBIH  HETI3T1
acCIIeKTIJIep HEMece apTHIKIIBUIBIKTAP Aecek Te O0omasl, 2 — kecteae kepcetiared. Kecre [10]
JEPEKKO31HE HET13/IeTCH.

Kecre 2 — Ken ¢axkropiabl ayreHTH(PMKANUAHBIH MAHBI3ABLIBIK acHeKTLIepi
(Hepekkeo3: [10])

Herisri acnexrisiep Cunarrama Kospany mbicasbl APTBIKIIBLIBIK
Tap
Kanmwl Ken KubepkplambIckep Ayrentudukanu
KayiNnci3miKTi apTThIpy (dakTopJIbl (UIIHHTTIK m1a0ybuT | STHBIH OipHerie
ayTeHTU(UKaLUs | apKbUIbl  KbI3METKEPJH | HbICAHJAPbIH  TaJjlal
HKAITITBI Kylusi CO3iH aja ajica, | €T€  OTBIPBI, Ol
Kayinci3aik OFaH KOJI JKeTKI3y YIIIH | Ma0ybUIAayIbLIiap
JKaF1abIH KOCBIMIIIA eHcepyi KaKeT
aifTapibIKTai ayTeHTH(UKanus KONTereH
JKaKcapTazpbl. (dakTopiapblH alHAJBIN | KeAepriiepl
OTy KaXkeT 00J1a/ibl. xKacalapl.
Kubepmabysuiaapa Ken KubepmraGybuiibt byn mabysiinap
aH KOPFaHbIC (bakTopIbl ¢$ummHr apKpUIbl | KMl HaiAanaHylIbl
ayTeHTHU(UKaLUs | KYNUsACe3/l asica, | KYIus Co3/IepiH alyFa
(UIIMHTTIK KochIMIIa  (haKTOPCHI3 | HEMece Oomkayra
malysLaap, Kipe alnManibl. Heri3aenesni, oJiap
TipKeNri KOCBIMIIIA
JEPEKTEPIH ayTeHTU(UKaLMs
TONTBIPY ~ CHSIKTHI dakTopiapbl  Kaxer
JKaJIITBI OosraHga THIMILTITI
KubepKayinrepieH onjeKanaa a3
KOprayJa THIM/I . OoJ1aIbl.
Hopwmamnapra Kenreren Ken (bakTopIbI Ken  daxrop:st
COMKeCTIK camanap  Kynus | ayreHtudukamus  PCI | ayreHTHdUKanusHbI
JepeKTepai DSS, HIPAA cusKTHI | €HT13y
KOopray YILIiH | CTaHAapTTapFa KOCIOpBIHAAPFA OCHI
ceHiMl COMKECTIKTI KaMTaMachI3 | COHKECTIK
Kayimnci3iik erenl TajJanTapbiH
HIapajapblH Tajar OpBIHJAYFa
eTeTiH KOMEKTECE/].
epexenepre
OarnIHabL.
Tk Kayinrep/ii Kacakana Hapa3zbl KbI3METKEp Kenm daxTopmsr
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o
azalTy HeMece Ke3/1eMCOK | KaJIbIMThI KYMBIC | ayTeHTUUKALUS
00JICBIH yaKbITbIHaH TBIC/ | pyKcar eTiIMereH
WHCaNIePITiK OciTaHbIC )KEPACH KYIUs | TYJIFajlapra, TINTI
Kayinrep JepeKTepre KOJI | Kapamabl  TIpKenri
KOCIOPBIHAAPFA | KETKI3yre OpeKeTTeHCE, | IepeKTEepiH ayFaH
alTapIIbIKTal Kol ¢dakrTopnel | Gonca  ga,  Kymus
KayiI TeHIIpel. ayTeHTH(UKAIIS Kyienepre,
KOCBIMIIIA TOCKAYBLI | IepeKTepre KOJI
KOSIIBL. KETKI3Y Il
KUBIHIATAIbL.

XKorappimarbl KecTeneH OaiikaraHbIMBI3[Al, Kem  (haKTOpibl  ayTeHTHU(UKALUS
KOCIMOPBIHIApAaFhl aKIapaTThIK KAyINCI31KTI KAMTaMachl3 €Ty iH MaHbI3/Ibl Kypajbl OOJIbII
tabbutagel. On pyKCcaTChi3 Kipy MYMKIHJITIH a3aiTajbl, KuOepimaldybligapaaH KOpFanbl,
3aHHAMAaJIbIK TaJlallTapFa COMKECTIKTI KaMTaMachl3 €T/, COHIai-aK 1K1 KayinTep IiH aJIJIbIH
anmyra kemekrteceni [10].

Ken ¢akTopibl ayTeHTH(PUKAIMUSIHBIH 0acThl apTHIKIIBUIBIFBl —ali aIaHyIIBIHBIH O1p
FaHa KYIHUSl CO3Te CEHYIH IIEKTer, OipHelle KOPFaHbIC JCHICHIH €Hr13y apKbUIbl KYHEHIH
KAyICI3AIriH ~ alTapiblKTail — Kymenty. bByin  omic  KocimOphIHIApFa  aKHapaTThiH
KYNUSIBUIBIFBIH, TYTACTBIFBIH dKOHE KOJI )KETIMIUIITH KaMTaMachl3 €Tyre MyMKIHAIK Oepe/l.

Kazipri 3amanfbl KOpFaHBIC »Kylelepl Kol JeHreiai KopraHbicKa HerizaenreH. Kes
KeJITeH VHWBbIM ©3 KYHECIHIH OCAIJIBIKTapblH KEHIEHJl TYpA€ 3€pTTeyl, BbIKTUMAaJ
madybuTIapaApl  TAJAAI, oJapibl OOJIIBIpMAy IMapajapblH KaOBUIAAYbl KaXeT. OWUTKeHi
krOepadybul 9[IicTepl KYHHEH KYHIe Kyp/AeJeHIl, Iadybuliaymibliap GUILIHHT, dJI€YMETTIK
WHKEHEPHS KoHE ocayl OardapiaMajblK KaMTamachl3 €TyJi TMaimaiaHy apKbUIbl JKyHere
eHyAiH Oanmama Tociaaepid Tadya.

Ocpiran OailylaHBICTBI, Keleci Oerimae KYKaT alHaJIbIMBI KyileciHe Koem (HaKTOpJibl
ayTeHTU(PUKALUSHBI €HT13y CTPaTeTUsIIapbIH KapacThIPaAMBbI3.

Ken d¢akropabl ayreHTHQUKANUSAHBI KYKAT AaWHAJIBIMBI JKYHeCiHe eHri3y
crparterusiiapbl. Ka3zipri 3amanfbl KuOepKayinTepiH KapKbIHABI ocyiHe OalIaHBICTHI,
KOCIMOPBIHAAP aKNapaTThIK KAYINCI3AIK MapaiapbiH KymenTyre Mox0yp. Kyxkar altHaabIMbl
Kyienepl KOCIMOPBIHHBIH €H MaHbI3Ibl JE€PEKTEPIH CaKTalbl, COHIBIKTaH OYJ KyHenepre
PYKCATChI3 KOJI KETIMJIUTIKTI OOJAbIpMAy — aKMapaTThIK KayilCi3AiKTI KaMTaMachl3 e€TYIiH
OacTel mapTel [14].

bip faHa Kynusi ce3re HeEri3fenreH ayTeHTU(UKanus >Kyhenepi Kazipri yakbITTa
KETKUTIKCI3 KOpPFaHBIC JACHTEHIH KaMTaMmachl3 eTefl, elTkeHi osap ¢umuHr, Brute Force
xoHe Credential Stuffing cusiktel madysiigapra ocai. COHABIKTAH, KY)KAT alHaJIbIMBI
Kyuenepinae Kem (akTopiibl ayTEeHTHU(PUKANUSHBI EHTI3Yy — aKMapaTThlK aKTUBTEPII
KOpPFayJblH TUIMII TOCUIAEpiHiH Oipi. by Kymusi KyKaTtTapiblH PYKCATChI3 alllbUTybIHAH
KOpFayFa, KOPIIOPATUBTIK ACPEKTEP/IH KAYINCI3AITIH apTThIpyFa >KOHE KOCITIOPBIHIAAFbHI
Kayin-KaTepiaepi azaityra MyMKiHAik O6epeni. Ken dakTopnbsl ayTeHTU(DUKAIMSHBI €HTI3Y
KE31H/Ie OHBIH THIMJI1 €KeHIHE KO3 JKEeTKI3y YIIIH €H KaKChl TOXKIpUOenepal YCTaHy MaHbI3IbI
[14]. Onapra MbpIHaNap >KaTabl:

— TmalamaHymbUiapra Kem (akTopisl ayTeHTU(MUKAIUSHBIH MaHBI3ABUIBIFEl JKOHE OHBI
KaJlail IyphIC Maigaiany KEPEKTIri Typaisl O11iM Oepy,

— KOCIMOPBIHHBIH, KAXKETTIIIKTEPl MEH pecypcTapblHa HETI3ACITeH THICTI Kom (haKTOPJIbI
ayTeHTU(UKALMS OICIH TaHaY,
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— OapiplK MaljalaHylIbUIapFa, COHBIH IIIHAE OKIMIIUJIepre »>KOHE YIIHINI Taparl
KETKI3ylIIepine koI (pakTopibl ayTeHTU(PUKAITUSHBI KAMTaMachl3 €Ty,

— K€3 KeJTeH BIKTUMaJ Maceleep/il HEMece OCaAbIKTap/Ibl aHBIKTAY YIIIH Kor (aKTOpJIbI
ayTeHTU(PUKALUSIHBI TalJanany sl OakbLIay.

Kenm daktopiasl ayTeHTHUKAIMSIHBI €HT13y Ke3lHae Oyl KajgaMJapibl —cakray
KOCIMOPBIHHBIH KY)KaT alfHAIBIMBI KYHETEPiHiH KAyINCI3ITIH e19yip apTThIpabl.

Ken ¢akTopabl ayreHTHGUKANMAHBI eHTI3y/deri KaInbl MaceJsieJiep MeH meuriMmaep.
Ken dakropnsl ayreHTHdUKamMs pyKcaTTapAarbl TaHbIMal KayilCI3OiK IIapachklHa
aitHanmyna. On maiiianaHylIbIHBIH JKeKe OacblH OipHerne Toyenci3 (akTtopiap apKbLIbl
pacTayzbl Tajual eTe/li, OCbUIaiIia pyKCaTChl3 Kipy MeH KHOepIadybulIapAblH alIbIH alafbl.

Ken ¢akropnbel ayreHTHUKaLMs KYIUsS aKmapaTka pYKCATChI3 KIpyJeH KOpFay YIIiH
KOChIMIIIA ~ Kayinci3mik KabaTblH KamTamachkid eredl. JlereHmMeHn kem  (aKTOPJIbI
ayTeHTU(PUKALUSIHBL €HT13y Keullp Mocenenepl TyIOslpybl MYMKIH. byn wmacenenep
TEXHUKAJIBIK, YKOHOMHKAJIBIK JKOHE KOJIJJaHyIIbUIapFa OalIaHbICThl MOCETIeNep Il KaMTU/IbI.

Kern ¢aktopiibl ayTeHTU(DUKALMSIHBI €HT13y OapbIChIHA TYBIHIANTBIH HET13T1 Maceenep
3 — kecrene kepcetinred. Kecre [14] nepekkesine Heri3/aeNreH.

Kecre 3 — Keon ¢akropibl ayreHTUPUKANUAHBI eHrizy macesesepi (depexkes:
[14])

Maceae Cunarrama Caanapsl I emimi

Konnanym Konnanymbuiap ken Kayinciznik Kacinopeiagapra
BIHBIH (baxTopIIbI casicaTblHa Kell (akTopIbI
KapChUIBIFBI ayTeHTU(UKALUSHBI Oellimaenmey, Kell | ayTeHTH(PUKALUSIHBIH

KYpJEITi JKOHE BIHFAWCHI3 | (GaKTOPIIBI MaHBI3BUTBIFBI TYpPaTbl
aern caHairl, OHBI | AayTEHTU(UKALUSIHBI | OKBITY, TPEHUHITEP
nan1ajnany/1aH Oac | aifHambII eTy | OTKI3y.

TapTybl MYMKIH. opekerTepi.

Konpansict Ecki  akmaparTThIK Koceimmia Ecxi  xyienepai
arbl TEXHOJIOTUsLIAp HIBIFBIHJAP, )KYHEHIH | &KaHapTy, YILiHII
KylenepMeH xKyhenepi ken QakTopIbl | 0call TYCTapbl TapanTblH  YHIeCIMIl
UHTETpanus ayTeHTU(UKALUSHBI HIeHIiMIepiH

KoJilaMaybl MYMKIH, OYJI naiiiajiany.
€HT13y/li KMbIHIAaTaIbl.

KyHb1 Ken (bakTopIbl [[TareiH  xoHE BynTTBIK Kol

ayTeHTU(DUKALIUSHBI opTa Ou3Hec VIIiH | (haKTOPIbI

€Hri3y YLIH KaOJbIK, | Kap>KbUIbIK ayTeHTU(UKALINS
OarapaamanbIK KHUBIHJIBIKTAP, HISHTIMIEPIH  KOJI/IaHy,
Kacakrama, €HTI3y/IeH 0ac TapTy. | MIBIFBIHIAP/IBI a3aKTY.
KBI3METKEpJEPAl  OKBITY

KaXeT

ITalinanany Ken (baxTopIbl Kymeic bInrainsl Kol

ITBI TOKIPUOECT | ayTeHTH(UKAIIHS MPOIIECTEPIHIH (bakTopIBI
Kynere Kipyai | 6asynaysl, ayTeHTU(UKanus
KHUBIHIATHIT, KOJJaHYIIBUIAPIIBIH | MICMIIMACPIH  TaHIay,
naiananymsIapabH Hapa3bUIbIFbI, Kipy MPOIIECiH
BIHFANCBI3IBIFBIH OHIMIITIKTIH aBTOMATTaHIBIPY,
apTTBIPYBl MYMKIH. TOMEH/ICYI. TEeXHUKAJBIK  KOJJay
KepceTy.

Kanran oy Ken (hakTopIBI Kyiiere KOII MiHe3-KYJIbIKThI

YKOHE TEPiC ayTeHTHUKAIKMSA KEHe | KETIMIUTIK )KOFAITY, | TaJIalThIH
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3aHIbI Kayinci3ik OeliiMenreq Kol
naianaHyblIapra ToyeKeIepi. (baxTopIIBI
pykcar oepmeyi/ ayTeHTH(UKAIIIS
3USIHKECTEPre Kipyre KYHelepiH  KoJjaaHy,
MYMKIHIIK oepyi ayTeHTH(UKAIIHS
MYMKIH. casiCaThIH PETTEY.

Kykar aiiHaJbIMbl JKylieciHe apHajJraH Kol (aKTopJabl ayTeHTU(UKALMS
memivaepi. Kasipri tTanga kocinmopslHAapAarbl KyXKaT allHAJIBIMBbI JKyHenepl aknaparTbhiK
KaylNCI3JIKTI KaMTamachl3 €TyJleé MaHbI3bl peJsl aTKapaisl. Auaiifa, )Kylere 3aHchl3 KOJ
KETKI3Y OpEKETTEpiHIH JKHUIeYl KyXKaTTapfa PYKCaTChl3 Kipy KayImiH Jie¢ apTThIPBIT OTHIP.
Ocpl KaylnTep/iH alIblH ady YIIiH Keml (aKTOpibl ayTeHTU(UKAIMs MIennMaepl KeHIHEeH
KOJIAaHbLITY 1a.

Ken ¢akropnbl ayreHTH(UKaLNUA Kyiiere Kipy OapbIChiHAA IMaiaJaHyIIbIHbIH KEKe
0acblH TEKcepy YIIIH €Ki HeMece OJaH Ja Kol ayTeHTU(UKauus (HaKTOp YCHIHYABI Tajiar
ereal. bya Tocinm KochIMIIa KOpPFaHbIC Ka0aThlH KOCY AapKbUIbl KYHEHIH Kaylilci3airiH
kywenTeal. Erep Oip dakTtop Oy3buica, KochiMiia (aKTOpiap pyKcarchl3 Kipyal
KHUBIH/IAaTaIbl.

Ken ¢akropnbl ayreHTHUKalusg IMIENIIMIH TaHAaraH Ke3le, NaijalaHylIbIHbIH
KapanaibIMIbUIbIFbl, KYHBI JOHE KOJJIAHBICTAaFbl >KYHEJIEepMEH YWIECIMIUIK CHUSKTHI
dakTopiapael  eckepy Kaxker. Keitbip TaHpiManm kem  (akTOpiibl  ayTEHTH(PUKAIIUS
memrimaepine Google Authenticator, Duo Security sxone Okta kipeni. KocimopbIHHBIH
KOKETTUTIKTEpIHE COMKEC KeJIETIH HOpCeHl Taldy YIIIH OChl MIEHIMIEPIl 3epTTEy KoHE
CaJIBICTBIPY MaHbI3/IbI.

Ken ¢akropiabl ayreHTHPUKAUMAHBIH  KYKAT adHAJIBIMbI  JKy#eciHae
KOJAaHYAbIH MbIcajaapbl. Kazipri yakpiTTa ken (akTopibl ayTeHTU(DHKALMSIHBIH
KOCIMOPBIHAAP MEH JKEKe TYJIFajlap YIIIH MaHbI3[bl KMOEpKAYINCI3AIK MIapalapbIiHbIH O1pl
exkeHairi momim. KocinopslHaapaa, MEMIIEKETTIK MEKEMENIEp/Ie ®KoOHE OYJITTHIK KbI3METTEP/IEC
KY>KaT allHaJIbIMBIHBIH KAYIICI3AINH KAMTaMachl3 €Ty YIIiH KNl (hakTopibl ayTeHTU(UKAIUS
OipHelle 9AICTEP apKbUIbl EHTI3LIEI].

Ken ¢aktopibl ayTeHTU(UKAUSAHBI €HT13Y TEK KOCIMOPBIHHBIH KY)KaTTapblH KOpFaIl
KaHa KolMal, pyKcaTchl3 Kipy MEH JAEpeKTepliH Oy3buly KayliH azaiTansl. byn GemimMmie
KyXKaT aifHaJbIMBl KyHenepinjae kel (akTopibl ayTeHTU(PUKAUSHBIH KOJIaHy MbICAJIIapbl
KapacTsipbuiaabl. Onap:

— OMOMETPUSUIBIK ayTeHTU(DUKAIUS

buomMetpusiinplk  ayTeHTU(DHUKAIMA-TTalJATaHYIIBIHBIH =~ COMKECTCHIIPITYIH TEKCepy
YIIiH caycak i37epi, O€TTI TaHy HeMece HPUCTI CKaHepJey CHUSKTBHl (PU3UKAIIBIK
cUmarTaManapsl TMaiJanaHaThiH Kom (aKTOpibl ayTeHTH(PHUKAIUSHBIH TaHBIMAI TYPi.
Mpicanbl, Ka3lp KenTereH OaHKTEp NaiAallaHylIbIHBIH COMKECTEHAIPUTYyiH TEeKcepy YILiH
OeTTI TaHy TEXHOJIOTHSICBIH KOJJAaHa/lbl, OFaH LIOTTapblHA Kipyre pykcaT Oepmec OypbIH.
buomMerpusinblk  ayreHTU(dUKAnMs  ©T€  Kayinci3, e©WTKeHi OipeylniH  (U3UKaIbIK
cunaTTamMalapblH KailTanay KUbIH. JlereHMeH, OHbI 1CKe achlpy KbIMOAT OO0TYbl MYMKIH KoHE
OapJIbIK KoJiaHOamap yIriH Kojaanasl 00Maybl MYMKIH.

— O1p peTTiK mapoybaep

bip perrik maponbaep (OTP) - 6y Tex Oip per KoimaHyra 00naThiH Oipereil KOATHI
KYpyabl KaMTUTBIH Kell (akTopisl ayTeHTu(ukanusHbelH Oacka typi. Kox omerte
naianaHyIIbIHBIH YSUTbl TeJe(OHbIHA HEMECE 3JICKTPOHABIK MOIITAChIHA KIOEpUIeAl XKoHe
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OFaH KOJ KETKI3y YIIIH OHBbI Oenrim Oip yakbIT apajblFbIHIA €Hrizy kKepek. Omap ete
KayiIci3, OMTKeH1 KOJ| KbICKa MEp3IMre FaHa >kKapaM/ibl )KOHE OHbI KaiTa maiiianany MyMKIiH
emec. JlerenmeH, onap maijaiaHymiblIap YIIIH bIHFaChI3 OOJMybl MYMKIH, 9cipece, erep
0JIap KOJITHI K1 €HT13yre MaKOyp Oosica.

— cMapT-KapTaiap

CMmapT - kaprajap-maiiiaJaHylIbIHBIH JKeKe 0achl Typasibl aKmapaTrThl KaMTHTHIH
KipicTipuIreH uuii 0ap (U3MKaIBIK KapTaHbl Maigananybl KaMTuThiH MFA-HBIH TaFbl Oip
TaHbIMal Typl. CMapT-KapTaiap 9JIeTTe MEMJICKETTIK OpraHiap MEH KOPHOpPaTUBTIK opTaia
Kosinaneuiagsl. Onap eTe Kayinci3, eMTKeHl KapTaHbl OlHAaTy MyMKiH eMec >koHe PIN kobl
KOCBIMIIIA KayINCi3AiK KabaThlH YChIHABL. JlereHMeH, onapAbl iCKe achlpy KbIMOAT OOy
MYMKIH XoHE OapibIK KoJgaHOamapra coikec KelIMeyl MYMKIiH.

— koI (akTopiibl ayTeHTUdUKAIUs KogaHOamapsbl

Google Authenticator, Microsoft Authenticator sxone Authy cuskTbl Kem ¢hakTopJbI
ayTeHTH(UKaIMA KoiagaHOanapel OapFaH cailblH TaHbIMai 0osa Oactaasl. bys KonmanOamap
naijanaHyisl Kipy YIIIH TaijalaHylibl aTbl MEH KYIUs Ce3iMeH Oipre eHri3dyl Kepek
Oipereit koaThl >xacainbl. Koj omerre KbicKa Mep3iMre >kapamibl jKoHE IMaiJanaHyIIbl
Kylere KipreH cailblH jkaHa KoJ jkacaybl kepek. Kem ¢akropibl ayTeHTHUKAIIS
KOCBIMITIAJIApBI ©TE Kayilci3, OUTKEH1 KO KbICKa Mep3iMIe FaHa >KapaM/Ibl dKOHE OHBI KaiTa
naijanaHy MyMKIH eMecC.

Pykcarrapaa kemn (aktopibl ayTeHTU(UKAUSHBIH OlpHEIIe HAaKThl MbIcalaapbl Oap,
OJIApJIbIH ~ OPKAMCBHICHIHBIH ~ ©31HAIK  apTHIKMIBUIBIKTApPEl MEH  KEMIIUIKTepl  Oap.
bruoMeTpusnblK ayTeHTH(PUKALMS ©Te Kaylinci3, Olpak OHbI JKy3ere achlpy KbIMOAT OOIybl
MYMKIiH. Bip peTTik Kynus cesnep Kayirnci3, 0ipak maijjaJaHylbuiap YUIiH bIHFAChI3 O0TybI
MyMKiH. CMapT Kaprtajap Kayinci3, 0ipak ojapbl iCKe acklpy KbIMOaT 0osybl MyMKiH. Ken
(bakTopbl ayTeHTUUKALIMS KOJITaHOamaphl Kayirci3 KOHE Mai1ajJaHyIibiFa bIHFaiIb, 01pak
OapibIK KoJmaHOamapra coiikec kenmeyi MyMmKiH. EH jkakchl HYCKa KOCIMOPBIHHBIH HEMECe
aJlaMHBIH HaKThI TajanTapbiHa OAIaHBICTHI.

Hotuaxenep. Kayincizaikti kamMmTamachi3 €Ty YIIIH 9pTYpIi ayTeHTU(DUKAIUS d1icTepi
KOJIAHBIIATBIHBIFBIH atan OTTIK. CoHbIMEH, Oip (GakTopibl, €Ki (aKTOPJIbI >KOHE KOl
dakTopibl ayTeHTU(GUKAIMS OMICTEPIHIH CAIBICTBHIPMANbl TAJAAY/IbIH HOTHXKeC1 OOWBIHIIA:
KY’KaT aifHaJIBIMBI )KYHECIHIE aKIapaTTapAblH KayIICi3airiH KaMTaMachl3 €Ty YIIMH op1aibIM
CeHIMi, mmadybUiapFa ocall eMec, KayilCI3AiKTI  TOJIBIK KamMTaMachl3  €TEeTiH
ayTeHTUQUKaLus (QakTOpbIH, SIFHU, KOI (aKTOpibl ayTeHTU(PUKAUUIHBI KOJJAHFAH AYPHIC
€KeHIr aHbIKTanabl. KyKarrapablH KYNUSIIBUIBIFBIH, TYTACTBIFBIH, KOJ >KETIMJILIITIH
caKTayMeH Katap OyJI 9J1iC pyKCaTChI3 Kipy IIa0ybIIBIHBIH MYMKIH/IITIH a3aiTalbl.

Ken ¢akTopibl ayTeHTH(PUKALMSIHBI €HTI3y KeWOlp Macenenepal TyAbIPYbl MYMKIH
ekeHIrin atan orTik. Ken (akTopsnsl ayTeHTU(DUKAIMSAHBI €HT13y OapbIChIHIA TYbIHIAWTHIH
HETI3r1 Macemenep/l TalnayAblH HOTWKeCl OOMbIHINA: Koml (DaKTOpIbl ayTeHTU(UKAIUSHBI
€HT13y - KOCIMOPBIHAAP YIIIH KYIUs aKnapaTThl KOpFayIbIH THIMII 9ficTepiHiH Oipi. Anaiina
OHBl €HTI3y OapbIChIHIA MalJdalaHyIIBLIIAPIBIH KapChUIBIFBI, TEXHUKAIBIK YHICCIMILIIK
Macenenepi, Kap>KbUIBIK IIBIFBIHIAD, MaiIamaHy bl TOXIPUOESCIHIH KUBIHBIFbI )KOHE KaJIFaH
OH/TepiC jKayamnTap CHUSKTBl KeAeprijep TybIHAAaybl MYMKIH. bysn mocenenepai KO YIIIiH
KOCIOPBIHAAP THUIMII KOocmapiay, KbI3METKEpJIEepIl OKBITY, OeHiMenreH mennMaepal
TaHJay JKOHE KYHenepal *KaHapTy CEeKUIAl mapaiapabl Kaobuiaaysl KaxeT. Kem dakTopiibl
ayTeHTU(UKAIMSAHBI  AYPHIC  €HTI3y  apKbUIbl  KayllCi3giKk — JCHTEHl  apTThIpyFa,
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kuOepiadybuiap/iad KOPFaHBICTBI KYIIEUTyre, COHbIMEH KaTap HOPMATHUBTIK TajlanTapra
COMKECTIKTI KaMTaMachl3 eTyre 00Jajibl.

Tankeuiay. Ken ¢daxkTopnbl ayTeHTUPUKAIUSA KyKaT alHAIBIMBI KYHeciHE Kipyi
KOpFayJIbIH €H CEHIM1 9/ici 00BN TaObUIaIbl, OUTKEHI OJI MIa0ybUIIAYIIbUIAPIbIH KYITHS
cesziepal Oy3y HeMmece oJIeyMETTIK WHXKEHEpUsl OJICTepIMEH akmapar ajxy MYMKIHIITIH
azaiitaapl. Microsoft KOMIaHMSICHIHBIH  3epTTeysiepi  OoifbiHINA, Kem  (aKTOpbI
ayTeHTU(UKalKA KOJJAaHAThIH TMailajaHyibiap aBTOMATThl MAOYsUIAapAbiH 99,9%-biH
OyraTTaiipl, OYJ1 OHBIH THIMIUTITIH JOJISIISH]I.

Kayincizaik neHreitinig aptysl — 0ip (GakTopiibl ayTeHTU(DUKALMIMEH CaJbICThIPFaH/Ia
Ken (akTopibl ayTeHTU(UKALUS dJAeKaiia ceHIMAI KOpFaHbIC yChiHAbl. Kem QaxTop:ab
ayTeHTHQUKamus  OipHEmIe  JCHTeWal  ayTeHTU(UKAIUSHBI  Tajalml  eTETIHIKTEH,
madybUIIay IBLIAPIBIH JKYHere 3aHChI3 KIpy MYMKIH/IITT a3asibl.

Kyxar aifHanbIMbl >KyHeciHie Kemnm (akTopiibl ayTeHTHU(UKAIUs KyWhere 3aHChI3
KIpYAIH aJjJblH ajajbl, OChUIANIIA KOMMEPIUSIBIK KYMUSJIAp MEH MAaHbBI3Ibl KYXKaTTap.bl
KOpFayFa MYMKIHJIK Oepei.

3eprreyain Oosamaxk OarpITTapbl. 3epTTey OapbiChiHIAa Kem  (DaKTOpJIbI
ayTeHTU(PUKALUSHBIH TCOPHUSIIBIK JKOHE CaIBICTHIPMAIIbl TajAaybl >Kacajjbl, ajlaiijla HaKTh
TOXKIPUOEIIK TECTUIEY HEMeCe HaKThl YUbIMIApJarbl €HT13y TOXKIpHUOeci KapacThIPbLIMAJIbI.
bonamak 3eprreynepae Kem daktopasl ayreHTH(dUKANMUS €HTI3Yy OOWBIHIIIA HAKTHI
KOMMaHUsJIapAbIH TOXKIPUOECIH Tajiaay, COHAAN-aK AKOHOMUKAIBIK THIMILIIK aCMeKTIIepiH
3epTTEy YCHIHBLIAIBI.

KopbiThiHabl. Makanaga KykaT adHalbIMbl KyHleciHAeri kem  (pakTopJsl
ayTeHTU(PUKALMUSIHBIH MaHbI3IbUIBIFBl MEH THUIMAUIIT KapacThlpbulabl. KyXaT ailHaJIbIMBbI
KYHeciHe TOHETIH HEri3rl KAyillTep CUOATTalbIl, OJaplblH aly YIIIH KY>KaT aiHaabIMbI
KyleciHae Kem (akToOpyibl ayTeHTU(UKAIMSHBI EHTI3YAIH KaKETTUIIN  HEeT13AeNl.
AytenTudukamus onicTepiHiH Herisri Typiaepi (0ip dakTopibl, €Ki (HaKTOPIbl KOHE Ko
(haKTOpJIbI) CHMATTANBIN, OJIAPJBIH KAYINCI3MIK JCHTeHl, BIHFAHIBUIBIFEI JKOHE EHTI3Y
EPEKIICTIKTEP] CANBICTRIPMANBI TYPJAE TalAaHAbl. TannayablH HOTHXKECI OOMBIHINA, KYyXaT
alHaJIbIMBI JKYHECIHJIC aKMapaTThIK KayilCi3MiKTI TOJBIK KaMTaMachl3 €Ty YIIiH Kerl
(haxTopiibl ayTeHTU(DUKAIIUS €H THIMII 9J1IC eKSHIITT aHBIKTAJIIbI.

ConbiMeH Kartap, Kem (hakTopibl ayTeHTHU(UKAIMSIHBIH aKNapaTThIK KayilCi3IiKTi
KYLIEHTYyIeT1 peJii MEH OHBIH apThIKIIBUIBIKTAPbI, HETI3T1 acHeKTuIepl KapacThIPbUIIbI.
Hortmxecinge, ken (axkTopibsl ayTeHTU(UKALMS aKOapaTThIK KayllCi3diKTI KamTamachl3
eTyAIH MaHbI3Ibl Kypasiabl OOJBIN TAaOBUIATHIHABIFBIHA KO3 >KeTK13U1al. KyxkaT aliHaabIMBbI
KyleciHe apHaliFaH Kell (PakTopiibl ayTeHTU(PUKAUMs MIeIIMIEpl, €Hr13y CTpaTerusjapsl,
ToXIpuOenepi Kapactelpbuiabl. Ken (akTopisl ayTeHTH(dUKALUS MIENTIMIH TaHJaFraH Ke3Je,
NMaliJalaHyIIbIHBIH ~ KapamanbIMIbUIBIFRI, KYHBI JKOHE KOJIIAHBICTAFbl  KYHeJIepMeH
YHACCIMAUTIK CUSKTHI (haKTOPJIAPbl €CKEePYy KKETTLIIr aHbIKTanapl. CoHal-ak, eHri3yaeri
MaceTienep KoHE OJIapIblH MICTIIMIEP] )KOHE KOJIIaHyAbIH MbICAJIIapPhl CUTIATTaJIIbI.

Kazipri 3amanfpl akmapaTThIK KayilCI3lIK TajanTapblHa COWKec, KyXKaT alHaJbIMbI
Kyuenepinae Kem (GakTOpiibl ayTeHTHU(UKAMSIHBI €HT13y MaHBI3IbI KagaMaapiabiH Oipi
OosbIm  TAaOBUIAJMBI. By Tocim ACpEeKTepAiH KYNHSIBUIBIFBIH, TYTACTHIFBIH JKOHE KOJI
KETIMAUTITIH KamMTaMachl3 €TIN KaHa KoWMal, YHWBIMHBIH SKalmbl KHOEpKayimci3mik
TYPAKTBUIBIFBIH apTThIPyFa bIKIAN €Tel.

IMaiinananplIrad daeduerTep Tizimi
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HusizoBa Benepa EpiianoBna
2 KypC MaruCTpPaHTHI,
O. CarpiHoB atbiHAarsl KapTVY
(Kaparannpr K., Kazakcran)
FouibiMu sxeTekimici: 1.7.K., gorieHT Kaamaramoerona ALIIL.

AYBIP BETOHJAPABIH ¥Y3AK MEP3IMIAIJIT'THE TOJITBIPFBIIIITAPABIH
I9CEPI

AnHotanusi: byn Makamaga ayslp  OeTOHIApAbIH  y3aK  MEp3iMIUTITiHE
TOJITBIPFBIITAPABIH  9CEpl KapacThIpbUIafbl. BEeTOH KYpBUIBIMBIHBIH camachl OacTamKbl
KOMIIOHEHTTEP/AIH TYpl MEH KacHeTTepiHe Tikelell OailnaHbICThl. 3epTTey OaphIChIHAA
MNOPTAAHALEMEHTTIH ~ XHMHSUIBIK ~ JKOHE  MHHEpAJOTHSJIBIK ~ Kypambl,  KYMHBIH
IPaHyJIOMETPUSIIBIK CUIIATTaMajapbl >KOHE TOJTHIPFBIIUTAPABIH (DU3UKAIBIK-MEXaHUKAIIBIK
KAacHeTTepl TajldaHabl. BeTOH KypambIHJIaFbl arperarrapiblH OEpiKTIrl, as3fa Te31MIUIIT1
’KOHE CUITUIEpre TYPaKTbUIBIFbI KOHCTPYKLUMSUIAPJbIH KbI3MET €Ty MEp3IMIHE alTaplibIKTan
ocep eTEeTiHI aHBIKTaJIJIbI.

KinTrik ce3aep: KOHrImoMepar, HOpTIaHIIEMEHT

betoH TypiHeri «KOHTIIOMEPAT» KYPbUIBIMBIHBIH MaTepUaiiapbl TYTKBIP, CY, arperar
KoHE MOIUGUKAIUSIIBIK KOCMAJapAblH OHTAWIbl KOCHACBIH KaJbINTAay >KOHE KaTauTy
apKpUIbl anbiHaAbl. Kaszipri yakpiTTa OETOH oneMieri €H KON KOJIaHBUIATHIH KYPBUIBIC
Marepuanbl OoybIll TaObuTabl. OHBIH KBUIABIK TYTBIHYBl MUJUIMOHIAFaH TEKIIE METPl
Kypaiasl. Ka3ipri 3aManfbl KajdajablK COyJIET TajanTap/bl KaHaFaTTaHIbIPAThIH OETOH KoHE
TEMIPOETOH KOHCTPYKUMSJApbIH KOJJaHOAall MYMKIH €Mec: KayilcCi3[iK, MaijganaHy
KapamIbUIbIFbI, OEpIKTIr, COHJal-aK »Xo0ajay TancChlpMachblHAa KOPCETUIreH TalanTtap
kemieHi. OHbI naiiblHAy YIIIH NaianaHbUIaThIH MIMKI3aT KOMIIOHEHTTEPIHIH Camachl OCHI
mapTTapAblH ~ OapJIbIFBIH  CAKTayJblH  aHBIKTAyIIbl  (AKTOPHI  OOJIBIT  TAOBLIAJbI.
TonTeipreiITap MaTepuanAblH *aidnbl kKejeMiHiH 80% - HaH acTaMblH KYpalTbIHIBIFbIH
€CKepe OTBIPHIII, OJIapIbIH KACHETTEPiH ejaemMeyre oommMans. [1]
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KonpanblnaTelH MaTepuaniap/blH TYpl MEH camachl ayblp OETOHHBIH (PU3MKAIIBIK-
MEXaHUKaJBIK JKOHE TMaii/lajJaHy KaCUETTEpIHEe alTapibIKTall acep eTel.
AybIp OETOH OHIPICIHE KAKETTI IKCIIEPUMEHTTIK 3epTTeYJIep 3epTXaHAIBIK KaFaaiaa
KYPri3uidl, ajl TYNKUIIKTI HOTHDKENIEp ayblp OETOH OHIMIEPIH IIbIFapaThiH 3aybITThIH
OHJIPICTIK CEKTOPBIH/A Ky priziaemni.[2]

Kecre 1- IlopTinananeMeHTTiH XMMHSJIBIK KYPaMbl

Kypam |[Kypamsi, macca Ooiibraimma %

Ne CaOo SiO;  |AlO3 [Fe203 |MgO [CaOg [R20 ILILIL.
1 61,80 (22,40 4,15 3,10 1,82 (0,63 10,80 5,30

2 62,50 21,45 3,85 3,25 163 057 [1,25 5,50

Aybip Oetonmapast enmipy ymin MEMCT 10178-85 «IlopTnanameMeHT >KoHE
NUIAKOMTOPTVIAHALIEMEHT. TEeXHUKaNBIK IIAPTTap» TananTapblH KaHaraTTanaeipaTteiH 1111 400
xoHe [11] 500 mMapkasnsl MOPTIAHIIEMEHT KOJIaHbUTIaAbl. bapiblK IIEMEHT 3aybITTaphl YIIIiH
IIEMEHT KYPaMbIHBIH aybITKYbl 0ap, COHIBIKTAH OenTiyil O1p eHIIPYIIiHIH IEMEHTIH KOJIaHa
OTBIPBII, ayblp OETOHAAPJBIH KYpaMbl MEH OHJIPIC PEXKHUMIH TaHIAy Ka)xeT. OHIIpiC YIIiH
Korapbl Ccyib(harThl TUIPOPOOTHI, cyibhaTKa TO3IMAI KOHE T0330JaH IIEMEHTTEPI
KOJIJIAaHBLITMANIBbI.

Kecre 2 - IlopTiianauneMeHTTIiH MHHEPAJIOTUSJIBIK KYPaMbl

Kypam Ne Kypawmpbl, maccacsl OoiibiHIIa %
CsS C.S CsA C4sAF [Ipom. B-BO
1 58,00 20,00 7,00 8,00 7,00
2 56,00 21,00 8,00 9,00 6,00

[TopTnanaIieMeHTTIH XUMUSIIBIK-MUHEPATOTUSIIBIK Kypambl CH-277-80 tamantapbiH
KaHaFaTTaHIBIPAIbI.

Kecrte 3 - KyMHBIH rPaHOJIyMeTPHUSJIBIK KYPaMbl

BE/IJ:II;TG;CSI(;;I.)IHIH Keke kangwik, %o Tonbik Kanapik, % Eg;;ifu(
2,5 - -
1,25 - -
0,63 0,23 0,23
0,315 6,7 6,93
0,14 479 54,83
0,14 emexTen oTTI 45,17 100,00 0,61

ACTBIK MaTepuaapblH caly TOXIpUOECiHEe eHTi3yMiH alablHaa OlpKarap kolamnay-
3epTTey Ke3CeHAepl OTe1Ii:

- TCOJIOTHSUIBIK ~3epTTeynep (Tay IKBIHBICTAPBIHBIH
TYPaKTBUIBIFBI, KOPJIAPHI XKoHE T. 0. Typasbl OacTanmKbl aKnapar);

- KYpBUIBIC O€iiH1 OOMBIHIIA MaTepHaNap/bl ChIHAY (TOJTBHIPFBIIITHIH HOPMATHUBTIK
Ky>KaTTama TaJlanTapblHa COMKECTITH aHBIKTAY);

T€HETUKAChl, KacueTTepi,
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- OeToHJaFrbl arperaTTapibl ChlHAY (arperaTTap/blH LIEMEHT CUITUIEpiHE TO3IMJILIIrI,
KOMITOHEHTTIK KYPaMHBIH CaJIBICTHIPMAJIBLIBIFbI).

Erep OipiHmn Ke3eHAl OpbIHIAY TEOJOTHSIIBIK KbhI3METTEpAiH OachIMIBIFBI 0OoJica,
KEWIHT1 Ke3eHaep Al 931piiey MaMaHIaHAbIPhUIFaH KYPBUIBIC 3epTXaHAIapbliHA OepiIe/i.

TONTHIPFBIITEIH, KACUETTEPIHE KOWBLIATBIH TallaliTap TYpPIHE SJKOHE MaKcaTbiHA
OallTaHBICTBI KOINTETEH HOPMATHUBTIK KyXKaTTapja KepceTuireH. HakTel aHbIKTamaiapibl
eckepMmereHge Jne, 013 arperarTapAplH  OapiblK  TypiepiHe MiHIETTI Oipkarap
cUmaTrTaMaiapbpl ajaMbl3: TPaHYJIOMETPHUSIIBIK KypaMbl, JOHHIH MiIiHI, OEpiKTiri, oici3
KBIHBICTAP/BIH, ITaH MEH ca3 OeJIIeKTepiHIH MOHIEPiHIH OOJIyhl, as3fa TO3IMILIITI,
neTporpadusIbIK CUIaTTaMajapbl, YCaKTaIFaH TOHACPIH OONybI, THIFBI3ABIK, KEYEKTLIIK,
KybIC, Cynbl CiHIpy >koHe T. 0. Ocbl ArperartblH OapibIK KOpPCETKIIITepiH OEeTOHHBIH
canachlMeH OaiJIaHBICTBIPY YIIIH OCBhl KOMIIO3UTTIH OY3bUTYBIHBIH HETI3I1 CXeMaJlapbiH
KapacTeIpy KaxeT (cypert 2). [2]
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Cypert 2 - BeToOHHBIH KaTThl KAHKACBIH KOHE OHBI OY3y CXEMAaChIH KaJIBbITACThIPY

ArperatTbiH OY3bUTYBIHBIH KeJieci ceOenTepiH axblpaTyFa 00Iabl:

- OInCi3 Tay >KbIHBICTAPBIHBIH KOCBIHIBUIAPBIHBIH O0Mybl. MyHmail Kocmajgapra
Oactankpl kbIHBICTB 20 MITa-Fa aeiliH (CyMeH KaHbIKKaH KYWJI€) ChIFy Ke3iHae OepikTiri 6ap
TOHACD KaTabl.

byn oxarpmaiima Oyl TONTBHIPFBINI  JIOHAEPIHIH  OEpIKTIN  JKETKUTIKCI3, Oy
JECTPYKIMSITAPIbIH KUHATYbIHA BIKITAT €TE/Il XKoHEe KeHiHHeH OYKUT KYPBIIBIMHBIH alaTThIK
KardalibiHa okenedl. HoTwkeciHze arperatka oJici3 Tay KbIHBICTAPBIHBIH JIOHJEPIHIH
KYpaMbl OOMBIHINIA TaJIalTap KOWBLIALI, OYJI MYHIAM aKayIblH 9CEPiH a3alTaIbl.

- XKorapsl GacTanmkbl OEpIKTIK KOPCETKIMITEpIHEe KapamacTaH, TYHIPIIKTEPIiH asi3ra
To3iMauTiri ToMeH. CyIblH CBIHY OpPEKeTI HOTHXKECIHAE TYHipiIikrep Oy3buiaabl, 0€TOH
KYPBUIBIMBI ©3Tepe/ll JKOHE OipHele My37aTy-epiTy HUKIIAphl apKbUIbl OYKIT KYHEHIH
OCpIKTIri TOMEH e 11, OYJ1 KYPBUIBIMHBIH alaTThIK KaFqaliblHa OKeJIC ],

- Ilement Tactarel cinTiiepaiH korapel Memmepl. bynm  monmepain  6erTki
KaOaTTapelHBIH ~ OIPTIHAEN KOPPO3WSCHIHA BIKMAT €Tell JKoHe Oonamakra OyKid
KYPBUIBIMHBIH KYMBbIC KaOlIeTTUTIMHIH TOMeHAeYiHe aKenesi. [3]

JKorapeiia alThUTFaHIAPABIH HETI31HIE canaibl >KOHE Oepik OeTOHIbl 93Ipiey
OOMBIHIIIA KeJIeCl TEXHUKAJIBIK YCHIHBICTAPbI OepyTe 00mabl:

1. bacrankbl KOMIIOHEHTTEP/1 IypbIC TaHAAY.
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- bacrankel KOMIOHEHTTEp mMaiianaHy OarbIThl  OOWBIHIIA  HOPMATUBTIK
Ky>KaTTaMaHbIH TaJIalTapblHa JKayar Oepyi THIC.

- JlactanraH jxoHe OalibIThIIIMAFaH arperarrap/bl KOJIJAaHyFa Ko OepiaMeii.

- KomnioHeHTTEpAIH KYpaMbl, KYPbUIbIMBI MEH KACHUETTEP]1 TYPAKTHI OOTYbI KEpPEK.

2.  OHIMAEPIIH  KYPBUIBIMIBIK  €pEeKIIeNIKTepIH O€TOH  KOMIIOHEHTTEPIHIH
cUTaTTaMajiapbIMEH CaJbICTHIPY.

- TORTHIPFBIMITEIH MOJIIIIEP1 OHIMHIH TEOMETPHUSACHIH XKOHE apMaTypajay 9/IiCiH ecKepe
OTBIPHITT TaHJATAIbI.

- Ipi arperarrapabpiq asi3ra TO3IMAUIIT as3Fa TO3IMAUTIIK YIIIH KaXEeTT1 MapKaiibl OeTOH
aTyIbl KAMTaMachl3 €Tyl KEPeK.

- ArperaTTbiH OepikTiri 0 TOHHBIH >K00aNBIK OepiKTIriHEH KeMiHzae 1,5 ece acysl THic.

3. bacTankbl KOMIIOHEHTTEP/IIH E€PEKIIEIIKTePIH KOHE OCTOHHBIH MAaKCAaThIH €CKepe
OTBIPBHIIT KOMITO3UIIUSIHBI K00amay.

- ArperaTt AoHJAEpIHIH €H THIFbI3 KanTaMachl jKOHE €H YTBhIMJIbBI KOJJIaHy cajlaChlHa
CoMKeC KeJIeTIH TYTKBIP 3aTThIH €H a3 MeJIIepl 6ap 0€TOH KypaMbIH d3ipJiey.

4. BeToH koHE TeMIpOETOH KOHCTPYKIUSTIAPbIH OHJIIPY HOPMaJIapblH CaKTay.

- bapibIK TEXHOJOTUSIIBIK KE3eHAepe MaTepuaiiapAbl cakray HmapTrapbl OOMbIHIIA
TajanTap/ibl OpbIH/IAY .

- bylieimmapaer  mMedmepiiey, apajacTelpy, apmaTypanay, KaJbIlTacThIpy, KaTaro
apTTAPBI KOHE KOHENATY OOMBIHINA TEXHOJIOTHSIIBIK TaJlalTapabl MIHACTTI TYpAe caKTayra
OarbITTalIFaH ic-1apasiap.

- MOHOMUTTI Y KYpbUIBICHI KE€31HET1 yaKbITIIA (PaKTOpIapIbl €CENKe aty.

- Kypbuibic-MOHTaX1ay )KYMBICTAPBIHBIH CallachlH CaKTay.

bacTtankpl mmMKi3aTTaH JalblH OHIMIE JCHIH JKOCHapibl 93IpJey KoHe 3epTTey OCTOH
KOHCTPYKIUSTIAPBIHBIH ~ KAYINICI3/AITHE, >KapaMIbUIBIFbIHA JKOHE VY3aK MEp3IMIUTITiHe
Kenuiik 6epeni. [c-mapanapasiH 6apibIK KEIICHIH OpbIHAAY MaMaHIaHIBIPBUIFAH KYPBUIBIC
3epTXaHajlapbl MEH CBhIHAK OPTAJIBIKTAPBIHBIH OUTIKTI MaMaHAApbIH TapTa OTHIPBIN FaHa
MYMKiH 00J1a/1b1.[3]

IMajinananpUIFad aedueTTEP Ti3iMi:

1. MEMCT 8267-93. KypbUlbIC >XYMBICTapblHA apHajfaH KaTTbl KbIHBICTap/IaH
’KacaJFaH KUbIPILBIK Tac.

2. BonkoB B.I'., Enmmma WM.M., Xapun A.W., Kpucranes M.H. beronra apHanran
TaOUFU KYMAAp/bl OAlbITY XKoHE (paKuusay.

3. MEMCT 8269-0-97. KypbuibIC XYMbICTApblHA apHAJIFAH THIFBI3 TAy >KBIHBICTApPbI
MEH OHEPKICINTIK OHIIPIC KAJIIbIKTApblHAH KUBIPIIBIK Tac. PU3MKa-MEeXaHUKAIbIK ChIHAY
aaicTepi.
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«AKmapatThIK XYHelep» MaMaHIbIFBIHBIH 2 KypC MaruCTPaHTHI,
J1. Cepuxo6aesa arbingars! [HIKTY
(OBckemeH K., Kazakcran)

KOMITAHUSTHBIH IIIKI KBI3SMETI YIITH HAAJAJTAHY IIBLTAPBIH
OTIHIMJIEP KE3ET'TH OHJIEYIIH 3USITKEPJIK — TAJJTAMAJIBIK )KYHECTH
93IPJIEY

Anparna: Jlepextep KoJeMiHIH VIFAIObl )KOHE KOMIAHUSIAPIBIH 1K MPOIIECTEPiHIH
KYpJACJICHY1 JKaFJdaiibIHIa OTIHIM KE3eKTePIH OHJACYIIH 3UATKEPIIK KyHelepiHe KaXeTTUTIK
aptanel. Makanana KoHBOMONMSUIBIK Hedponablk kemiHi (CNN) sxoHe mepexrepii
BEKTOpJay YIIIH TOKEHU3alus 9IICIH KOJAaHa OTBIPHIN, NailaTaHylblIap bl 6TIHIMAECPIH
aBTOMATTaHABIPBIIFAH TapaTyFa apHaJFaH WHTEIUICKTYalbl-aHAIMTUKAIIBIK JKYHEeH1 a31piey
Kapactelpbuianbl. TaDaa xoHe SmartQQ Kyilenepl CHSIKTBI OChI calaJarbl TEPEH OKBITY MEH
OomKamMabl MOJIETBACY/IIH THIMIUITNH KOPCETETIH KOJJAAHBICTAFhl MICHIIMACpre Tajjaay
*acannbl. Jlepexkrepi AailbiHaay Ke3eHaepl, MalTuHAIBIK OKBITY MOJI€NIl MEH aJTOpUTMICPIH
TaHJAy KOHE OTIHIMIEP/l OHJIey MOAYJIH d3ipiiey curnartainradH. MyHai >kyHeHl eHri3y
Ou3Hec-TpolecTepAl OHTAMIAHIBIPYFa, CYpPaHBICTAPAbl OHJCY YaKbITHIH KBICKAPTYyFa KOHE
naiananyubiapra KbI3MET KOPCETY CalachlH apTThIPYFa bIKIAJ €TE/l.

KinT ce3mep: UHTEIUICKTyallbl-aHAIMTUKANIBIK JKYHe, OTIHIM Ke3€riH ©HJEY,
MAIIIMHAIBIK OKBITY, KOHBOJTIOIMSUTBIK HeHpoHIbIK ket (CNN), TokeHu3anus, yiecTipiaren
OTIHIMJIEP/Il OHTANUIAHIBIPY.

Kipicne. JlepekTep kejieMiHIH KapKbIHAbI 6CY1 )KOHE KOMITaHUsIIAp 1IIHAET1 63apa ic —
KUMBUI CaHBIHBIH apTybl JKaF/laiiblH/Ia ©TIHIMIEp KE3€eriH OHACY/IIH TUIMJI JKOHE 3USTKEPIIIK
KyhenepiHe KaXeTTUIIK efoyip apTaabl. MyHaal mpouectepil aBTOMaTTaHablpy Ou3HEC —
NpOLECTepll  OHTAWIAHIBIPYABIH, TMalJaNaHylIbUIapFa KbI3MET KOpPCETy  CcamachiH
KaKCApTYABIH JKOHE ONEPALUSIIBIK IIBIFBIHAAP/BI a3aUTY IBIH HET13T1 (haKTOphIHA aliHATIaIbI.
WNuTennextyanasl — aHAIUTUKAIBIK JKYHelep CypaHbICTapAbl OHICY/l JKEICNIeTIN KaHa
KOWMaii, olapJpl OpBIHIAYIIBIIAP apachiHaa OaFpITTay MEH OeyAiH KOFapbl JOJITiH
KamMTaMachl3 eTefi. KoMmaHusHBIH 1K1 KbI3METI YIIiH TaiaagaHyIbUIapAblH OTIHIMIEP
KE3eriH OHJICYAIH HWHTCIUICKTYalIbl aHAIMTHKAJIBIK JKYHECIH o3ipiiey Kasipri 3aMaHFbI
OW3HECTIH ©3eKTI MIHJEeTI Oombim TaObuTaabl. MyHIal Xylie oTIHIMIAEPAlI OpBIHIAYIIbLIAP
apaceIHaa THIMII 06l KaHa KoWMai, ojapabplH OachIMIABUIBIFBIH, KYPACSIUIITIH jKoHe OacKa
(dakTopiapasl €CKepe OTHIPHIN, CypayiapFa kayan Oepy YaKbIThIH OHTaWIaHABIPYBI KEPEK.
byn wmakamama ocblHOal OKYWEHI JaMBITyAbIH HETI3T1  acHeKTUIepiM JKOHE OHBIH
KOMITAHUSIHBIH 11IK1 KbI3METI YILIH 9JIEYyETTl apTHIKUIBUIBIKTAPbl KAPACTHIPbLIAIBI.

Kazipri 3eprreysep oOChIHAAM >KyHWenepal JdaMbITyda KETICTIKTEpAl KepceTe/l.
Mpicanbl, TaDaa xylieci >KyMBICBIHJIa TYPBIC TONTAp MEH OpbIHIAYyIIbUIapFa OTIHIMAEPII
aBTOMATTHI TYpAC TaralbIHAAy VIIH TEPEeH OKBITY MOJEIBACPIH KOJNAAHATHIH KYie
yeoiHbUIbl [1]. 3000 — wan actam tom men 10000 opbiHDAyHIBIHBI KaMTHTBIH YJIKCH
JepeKTep KUBIHTHIFBIHA OYJI *KYlie Ton — 3 — Te AYPhIC TONTHI TaHAaraHaa 95,2% jxoHe Tom
— 5 opeaaymbiHel TaHgaranga 79,0% monmmikke Koi ketkisai [1]. Orinimuepnai OarpiTTayFa
apHanran OippiHFaik UFTR  KyppUlbIMBI  TONTap MEH TamlchblpMaiap apachbIHAAFbl
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OaiilaHbICTAPIbI KOPCETETIH OCNTUIEPAIH TOPT TYPIH KOJAaHY apKbUIbl THiIMII 00Jabl [2].
Hotwxenep Herisri MoJENbIePMEH CaJIbICThIPFaHa MapuipyTrray JoiairiHin  15%
JKOFapbUIaFaHbIH KOPCETTI. AKBULABI IMICHIIMACP/IH MNPAKTUKAIBIK KOJIIAHBUIYbl SMartQ
Ke3eriH Oackapy Kyiecid a3ipieynae ae kepceriiren [3]. byt xkylie KyTy yakbpITbIH Oarajay
KOHE KIMEHTTEpre Ke3eK KyHl Typasibl akmapatr Oepy YIIiH OoJDKaMJibl MOJEINbICY/Il
KojgaHampl. Tectiney OapbIChiHAA KyiHe (DYHKIMOHANIBIK TajanTap/bl TOJIBIFBIMEH
KaHAFaTTaHIBIPATHIHBl AHBIKTAIABI, Al OHBIH CEepBEpiK Oeiri maigaTaHyIIbUIapabIH
KYKTeMeci apTKaH Ke3/Ie TYPAKThUIBIKTHI cakTaiabl [3].

MammHaabIK OKbITY koHe Tadburu Tima eHuey (NLP) omictepi apKpuibl ©TiHIMIEpPIi
OHJICY/Il J)KaKcapTyFa OarpITTasFaH 3epTreyiiep [4]. Mebicanbl, oTiHIMIEp i Ma3MYHBIHA Kapaii
aBTOMATTHI TYPJE JKIKTEyre apHalFaH JepeKTepAl eHAaipy xyieci 92% nonmikTi KepcerrTi,
OyJ1 eHJIey canachiH xkakcapty yiriH NLP nalinanany THIMILUTITIH KepCeTe/i.

Ochpunaiiima, KOJIaHBICTAFbl TOCULIEPl Taljay OTIHIMIASPAl OHACYMIH 3HATKEPIIK
KyHelepiH KoJIJaHy Ka3ipri 3aMaHFbl ChIH-KaTepJiepre »ayan Oepin KaHa KoWMaii, COHbIMEH
KaTap KOMMaHUSUIAPJbIH 111Kl MPOLECTEPIHIH TUIMIUIITIH apTThIpyFa >KaHa MYMKIHIIKTEp
amaThlHBIH KepceTedl. MyHpmail >kydenepli OJaH opl JaMbITy aBTOMATTaHABIPY MEH
BIHFAMJIBUIBIKTBIH KOFAphl JIOPEKECIH KaMTamachl3 €T€ OTBHIPHIN, MaiagaHylbuIapbiH
KOMITaHUSJIAPMEH 63apa dpPEeKeTTECY TICUIACPIH aTapibIKTail e3repre anaabl [4].

3eprrey amicrepi. KomnaHusHbIH 1K1 KbI3METI MIEHOEpIHAE MaiianaHylibuiap/IbH
OTIHIMJIEp KE3€riH OHJEyre apHajfaH MHTEJUICKTYalJIbl-aHATUTUKAIBIK >KYHEH1 o3ipJiey
Ke31HJ€e >KYWEHIH >KOFapbl QI MEH THIMAUIIH KamMTaMachl3 €TEeTIH JepeKTep.l
JTaWbIHIAY OICTEPl MEH MAIIMHAJBIK OKBITY aJITOPUTMIEPIH TaHIAy ©TE€ MaHbBI3Ibl Ke3eH
0ombin TaObLIaABl. OChl )KYMBICTBIH Olp 06JIiri peTiHAe KOChIMIIAIapAbl KIKTEY MICEIECiH
mienry YHIiH HEHPOHMBIK SKeNep oici TaHAAJbI, aram aWTKaHJa KOHBOJIOIHUSIIBIK
Heiipouasik Jkemi (CNN). Byn Tanmay MOTIHAIK JEpeKTepal eHjaey Ke3iHIC HEeHPOHIBIK
KEJIHIH OChl TYpl YCHIHATBIH OipKaTap epeKile EpeKIICTIKTED MEH apTHIKIIBUIBIKTapFa
OaitnanpIcThl. JlepekTepi nalbiHAay Ke3€HIHAE MOTIHIIK JEPEKTEp/Al CaHIBIK BEKTOPIIBIK
KepiHicTepre TYpieHAIpy yimiH toKenizer KojamaHblIFaHBIH €CKEPY MaHBI3/IbI.

Mopenbai OKBITY YIIIH AepeKTep/Il JalbiHaay OipHeIIe HeT13ri KagamMaap bl KaMTHIbI

JHepektepai TazapTy: Oy TOKTATy Ce3Jepi, emyie KaTelepiH TY3eTy >KOHE MOTIH/II
Kanbinka KenTipy cuskrel Iy nepexrepin »koronblH Herisri Ke3eHi. byn mporiecc
JEPEKTEP/IIH O3TePrilliTIrH a3aiTy KOHE MOJIEb YILIH KIPIC CalachlH KaKcapTy YUIIH KaKeT
[5].

Tokenuzanus: OyJ1 Ke3eH MOTIHJI KeKe TaHOajayslTapra (MbICalibl, CO3/IEp HEMece
ce3 Oeiiktepi) OGesry Oosbin TaObLIAABI, Oy MOTIHIIK JAEPEKTEPl CaHIBIK KOpiHICTepre
TYpJieHAIpyre MyMKiHmiKk Oepeni [6]. TokeHm3amuss MOTIHAEPHI OKyFa JalbIHIAYJIbIH
MaHbBI3Abl KaJaMmbl OOJIBITT TaOBLIAIbI, OUTKEHI OJ OPTYPJi KYPBUIBIMJAFbl MOTIHIAEPMEH
KYMBIC icTeyl KeHinaereai. byn xkarmaiaa tokenizer KomgaHbUIABI, 0J1 MOTIHI KIIIiripiM
KOMITOHEHTTepre Oesieni, OyJI mMaiianaHymbUIapAblH OTIHIITEPIHACTI OapiblK MYMKIH
BapualusiIapabl ECKepyre MyMKIHIIK Oepe/ti.

Bekropnay: TokeHM3anusiaH KEHiH JEepeKTep CaHMABIK BEKTOPJBIK KOpIHICTEpre
aitranmanel. On ymin Word Embeddings Hemece ykcac Tocinaep CHSKTbI BEKTOpiay dicTepi
KOJIIaHBLIAbl, OJIap MOTIHMOH/IK MaFbIHACBIH €CKEPE OTBHIPHIN, CO3IEPHAIH 37 KOPiHICIH
kacaiapl [7]. By Tocim cesmep apachlHIAFbl CEMAaHTUKAIBIK OaiJIaHBICTAp/Abl €CKepyre
MYMKIHIK Oepeni, Oy ocipece MOTIHAEPAl TalgayFa OaiJIaHBICThl TalChlpMaliap YIIiH ©Te
MaHBbI3/IbI.
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JepekTtep/ii BeKTOpJiay — OYJ1 MaIlllMHAJIBIK OKBITY MOJCNBACPIH OKBITY YIIIH MOTIHJIIK
aKmaparThl OHICY/IIH Heri3ri ke3eHi. Bektopnay omicrepiniy iminge Bag of Words (BoW),
TF-IDF, Word Embeddings (mbicansr, Word2Vec nemece GloVe) xoHe TOKEHH3AIMs
epekiencHeni. Bag of Words omici MoTiHAI CaHIBIK KOPIHICKE TYpJCHIIpEal, MyHaa dpoip
BEKTOPJIBIK TO3MIIMS MOTIHJAEr CO3/iH Makaa 001y caHbIHA colikec kenemi [7]. By tocimi
OphIHIAY OHaM, OipaK Ce3IMepaiH PETIH ECKepMEHIi KoHE BEKTOPHBIH eoJjIneMi Oiperei
CO3/CP/IIH CaHbIHA TPOMOPIHOHAIABI TYPAC VJIFasael, Oy apThIKThIKKA okenemi. TF-IDF
CO3/ICPAIH KHUUIIH KOPITyCTaFrbl CHUPEK KE3JECETIHIITH €CKepe OTBHIPHIN OJIICY apKbLIbl
BoW xenediteni, Oy OHBI JoipeKk eremi, Oipak OJI CO3AEpIiH pPETiH HeMece KOHTEKCTIK
MarblHaHBl jga eckepmeiini. Word Embeddings cesnepniH MarbiHANBIK  YKCACTBIFBIH
KOPCETETIH TYPaKThl V3BIHABIK BEKTOPJAPBIH jKacaijpl, OV OJAapAbIH KOHTEKCTIK
MarbIHACBIH €CKepyre MYMKIHIIK Oepei, Oipak OyJ1 YIKeH KoJeMIET1 IepeKTepAe allJIbIH alia
OKBITYIBI KakeT etemi [7]. Ocwl 3epTTeyae KOJMAAHbUIATHIH TOKEHM3AIUSA-MATIH/I
TOKeHAepre (ce3aepre HeMece co3lepAiH OeiikTepiHe) 0oy, cojaH KeWiH BeKTopJay. by
JIEPEKTEP/IIH KOHTEKCTIK MarblHACHIH CaKTayFa, jKaHa Ce3lepAl TUIMIlI OHJEYyre >KOHE
OpTYpJI KYPBUIBIMAAFBI MOTIHAEpre Oeiimaenyre MyMKiHAIK Oepeni. backa omictepmen
CaJIBICTBIpFaHa, TOKCHU3AIMSA UKeMJIUTIK ITeH JOJIAIKTI KaMTaMachl3 eTefl, Oy OHbI MOTIHI1
MHTEJUICKTYaJIJIbl OHJCY YIIIH TaHAayJbl TAaHIAy €TEe/Il.

MOTIHAIK JepeKTepAl eHIey YUIIH KOJIJIaHbUIATBIH HEHPOHIBIK KEIIEpre TONbIK
Oaitmanbickan Hedpouablk kemiep (FCNN), kaiitamanatein HerpoHablK skeninep (RNN)
xoHe oyapabiH Moaudukanusuiapel (LSTM, GRU), KOHBOMIONMSUTBIK HEHPOHIIBIK JKETIep
(CNN), connaii-ak TpanchopmaTtopra Herizaenren moaenbaep (Mbicansr, BERT) [8]. Tombik
OalilaHBICKAH HEUPOHJBIK KEJIep KapamailblM apXUTEKTypaMeH epekiieneHesai, Oipak
MOTIHMEH XYMBIC ICTEy/A€ WIEKTeyNl, OMTKEHI oJlapAa TI30€KTI OHJIey MEXaHU3Ml JKOK.
KalitananaTeia HeHpOHABIK keminep, conbly iminae LSTM xone GRU, ce3 TopTiOi MeH y3aK
TOYENIUTIKTEP/Il €CKepel, OlpaK *KOWBLIBIT Oapa *KaTKaH TPATUEHT MOCEJIEeCiHe Tar 00Jabl
KOHE aWTapJbIKTall ecemnTey pecypcTapblH KakeT eremi [8]. Bacramkpeima keckinmepai
OHJICYT€ apHAJFaH KOHBOJIIOIUSIIBIK HEHPOHIBIK JKEJIUIECP >KEPriUTKTI TOYESNIUTIKTEpl aty
KaOUTeTIHIH apKachIHAa MOTIHACP 1 Talaayaa THIMIALTIKTI kepceTTi. Omap KOFapbl OKY KoHE
OHJICY JKbUIJIAaMJIBIFBIMEH €pEeKIIeNIeHe i, OyJI oJlap/bl KbICKa MOTIHACPMEH KYMBIC iCTEyTe
Konainel etemi. BERT cuskrer Transformer Herisingeri Momenbaep CO3AEp apachIHIArb
*ahaHBIK TOYeNIUIIKTEpJl €CenKe ally MYMKIHIIrIHE Hue, OlpaK YJIKEH ecenTey KyaTblH
KaKeT ereli. by 3eprreyae KoHBOMOIUSIIBIK HedpoHAbK skenini (CNN) tammay oHbIH
KEPTrUTIKTI TOYEAUTIKTEPl, KbUIAAMIBIKTBI JKOHE MacIITaO0TaTyJbl aHBIKTAy KaOlJIeTiHe
OaiilaHbICTBI, OYJI acipece KoJaaHOamapAblH YIKEH KOJIeMiH OHJCY Ke3iHae MaHbi3abl [8].
backa omicrepmen canwicthipranga, CNN eHIMIIIK TeH ecenTey TUIMIUIITIHIH OHTaMIbI
yineciMin kepceTemi, OyJI OHbl HHTEIUICKTyalIbl-aHAIMTUKAIIBIK JKYHEHI TaMBITYABIH €H
KOJIAMJIbI KypaJIbl €Te/Il.

OriniMm ke3ekTepiH oHaey Moay.JiH J3ipiey. [lepexrepai Tanmay HOTHXKENEpi
HETI31H/Ie OTIHIM KEe3eKTepiH oHaey wmoayii o3ipiaeHemi. On  eTiHIMIEpAl ©HIEYAl
OHTAMJIAHBIPY YIIIH KOJJAHBUIATHIH SPTYPIIl AITOPUTMIEP MEH OHICTEP/l KAMTYbl MYMKIiH.
Mpicanbl, OTIHIMACP/IIH MaHBI3AbUIBIFBIHA HEMECe KEACIIIriHe OaiIaHBICTBl OaCBIMJIBIK
Oepy omicTepiH, COHAAN-aK OJIapAbIH MaMaH/IaHybIHA HEMECE JKYKTeMECiHE OaiIaHBICTBI P
TYpPJTi OpBIHAAQYIIBLIAP YIIIH 6TIHIMACP 1 0611y 9IICTEPiH KOJIaHyFa 00JI1a Ibl.

Moayabai TecTijiey KoHe OHTaWIaHAbLIPY. Moayib jkacalFaHHaH KeWiH OHBIH
OHIMILIIT MEH THUIMJIUIIH TEKCEpy YIIIH OHBl TeKCepy KakeT. Erep TecTiney HoTHxenepi
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KaHaraTTaHAPJIBIKChI3 00JICa, MOYJIbA1 OHTAWIAHIBIPY, KAKETTI ©3repicTep €HI13y *KOHE €Ki
PET TeKCepy KaxKerT.

A ana eTiHIM
i MamuHamem ORBITY : Hepexrep Oofiniama
— : AMTOPHTM1 P OKBITEUTF4H MOJEIE
= i i Mogemsai
— : : ESPCETY
Bearim 01p VaKsIT Ke3cHIHAE : Momemsai OKBITY :
OpBIHIATEAH eTiHMIep
TYDATE] 3KIAPaT

OTIHIM KATETOPHACEL
#oHe DACEIMIEIE,
IeHTeH1

Mopyabai eHrizy. Moynb/l COTTI TECTUICYACH JKOHE OHTaWIaHABIPY/IaH KElH OHbI
OTIHIMJIEP/Il OHJIEY KYUECIHIH KYMBIChIHA €HT13yre 00aabl. MOIyNb1 €HT13y Ke31H/1e OHBIH
KyWeHlH Oacka KOMIIOHEHTTEpPIMEH HMHTErpalusUIlaHyblH KaMTaMachl3 €Ty  JKOHE
KbI3METKEPJIEP/Il KaHa MOJIYJIBMEH >KYMBIC ICTeyre Yyupery KaxkeT. MoaynbaiH OYKiaT
MOJIETIHIH )KYMBICBIH KaMTaMachl3 €TETIH JKaJIIbl MIPOIIECC KEJIeC1 CypeTTe CUMATTAJIFaH.

OTIHIM Ke3eriH eHJiey MOyl O1p-OipiMEeH ThIFbI3 OalIaHBICThl YII (DYHKIIMOHAIIBI
O6JIIMHEH TYPaJIbI.

JlepexTepai >kuHay — OTIHIM Oepy Ke3eriH eHjey MOAydiHiH OipiHmi Oemiri. by
OemiMae OTIHIM TYpl, KaObUIIAy YyakKbIThl, OAChIMJBIK, MOpTeOe >KOHE T.0. CHUAKTBHI OTIHIM
nepektepi xuHanaabl [9]. Erep tanmayra KaxeTTi JepekTep jK0K 0oJica Hemece JepeKTepIiH
Oip Oediri >KOK 0oJica, MaHBI3AbI AKMAPATTBIH KIOEpIN amy BIKTUMAJIBIFBI JKOFapbl, OYII
OTIHIMCP/Il OHJICYAIH KEIIIryiHe KOHE TYTHIHYIIbUIapFa KbI3MET KOPCETYAIH HalllapiiayblHa
okenmyl MyMKiH. backa sxyhienepmeH HWHTerpaiusi — Oy OTIHIMIEpAl eHJILY >Kyileci MeH
KoMManapabl Oackapy KyWenepi, Kap>KbUIBIK €Cell JKyhenepi >koHe T.0. apachlHIa akmnapaT
anMacy MyMKIHJIT.

Exinmn 0enmiM — aepektepl Tannay. Jepekrepal Tannay — Oyl MallMHAJIBIK OKBITY,
CTaTHCTUKAJBIK TaJifiay, YaKbIT CEpUSACHIH Tajiay >KoHE T.0. CHSKTBI JEPEKTEepAl OHAIPY
oiCTepl apKbUIbl XKUHAIFAH JEPEKTEepl TajAay.lbl Ky3ere acelpaThlH OemniM. Jlepexrepai
Tajjay YUIH KYWEHIH TajlalTapbl MEH KOJI JKETIMJI pecypcrapra OailJlaHbICTBI SpTYpJl
AITOPUTMICP MEH dicTepai Koamanyra 6osaael [9]. OtiHiMaepre 0achIMIbIK Oepy YIIiH i3
KUHAJIFAaH JEpeKTepre CyHeHe OTBIPHIN, KaHAal eTiHIMIepiH OachIMIBIKKA HE CKEHIH
aHBIKTAyFa MYMKIHJIIK OCPETIH KIKTEy aJTOPUTMACPIH KOJIJIaHa ajlachl3. OTIHIMIEP I OHIEY
VakbITBIH OOJDKAy YVIIIH TapuxXW JEpeKTep HETI3IHAe OTIHIMAEpII OHACYAIH Ooamraxk
VaKbITBIH OOJDKayFa MYMKIHAIK O€peTiH yaKbIT KaTapblH Tajaay oJICTEepiH KOJAaHyFa
6onanpl. COHBIMEH KaTap, OyJ1 OelliMJie MOTIHAIK aKmapaTThl Tajljay KOJIaHBUTYbl MYMKIH
[9]. depexrtepai Tanmay MyKHST JalbIHIBIK IICH JKOCTApIaybl KaKET €TETIH MPOLeCC EKeHIH
TYCiHy MaHbI3lbl. HakTel Maocenenep/i miemry yuiiH KaHAail JepekTepaAl KMHAy KEpeKTIriH
YKOHE KaHJal Tajaay 9JIiCTepiH KOJIaHy KEPEKTITH aHBIKTAy KaXKeT.

[llemrim Kabpuliay — OYJI JACpeKTepAl Tajijlay MPOLECIHIH YIIiHIN 0esiri, oHaa
JEPEKTep/Il Tajjay HOTHXKEJIEpl HETi31HJe KaHJad eTiHIMIep OipiHII Ke3eKTe OHJENETiH,
KalChIChl KEWIHre KaJJbIPbUIATHIHBI JKOHE KANCBICHI KOCBIMIIA OPEKETTEP]Il KaKET ETETiHI
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TypaJjbl merrnmaep Kaosiiaanaasl [9]. byn Genimzae eTiHiMaep Ke3erin 6ackapy TETIKTepi e
aHBIKTAJIaJIbl, MbICAJIbl, KaHJal OTIHIMIAEP aBTOMATTHI TYpPAC OHJACNIEAl >KOHE KaHCHICHI
KoJMeH eHjeyre xidepineni. [lemriM KaObuiaay YIIiH op TYpJl aITOPUTMACPAl KOJJaHyFa
OoJslazbl, MbBICAJIBI, OTIHIMIASPAl OHJACY THUIMJAUINIIH apTThIpyFa MYMKIHIIK OepeTiH
OHTAMIaHABIPY AJNTOPUTMJIEPI HEMece OTIHIMIEpAl eHJAeyre OailIaHBICTBl TOYEKeaAep/Il
Oackapyra MYMKIHTIK OepeTiH Toyekemaepai Oackapy amropurmuepi [9]. Kemeci cyperre
KaNMbl TPOIECC Ke3iHAEe OTIHIM Ke3€TiH OHJIEYy MOMYIIHIH TYTac MOJETIHIH >KeKeJIeTeH

KOMITOHEHTTEP1 apachlHAarbl OailIaHbIC Kalail dKYMBIC ICTEUTIHIH aHBIK KOPCETUITEH.

Tapanaeneqi
TERCEPY

HopuaTHIaTES

Depentepai

I

JepeETepm ANIEH-ATA SEIEY

Mogenemi oEETY

£ Mogenzi cumayra apsaIray
! TECT QEpEETER

Harexenepdi TEKCcepy

|

CHmepEapaue TRTEpT
OHTRETIETHEY

1

OERITY HRTIEEREPIHIH
SEpEETERIN BHIEY

+
Enacorprranes

Hepektepii oHIey 9IICTEPIH KOJIJJaHa OTHIPBIN, OTIHIM KE3EKTePIH OHACY MOAYJIHIH
’KYMBICHI YIII OaFaapiaMalblK Kypajiabl e3apa Taljay HerisiHae KypbulFaH. barmapnamanbik
»KacaKTaMaHbIH Y3/1KCi3 JKOHE CeHIMJII OailIaHBIChIH KaMTaMachl3 €Ty VIIIH OTIHIM Ke3€TriH
OHJICY MOJYJIHIH HaKThl apXUTEKTYpPachblH TYCIHY camajibl XOHE THIMII OargapiiaMalibIK
»KacakTaMaHbl a3ipieyaeri MaHbI3Abl Kagam Oosbin TaObutaabl [10]. OTiHiM Ke3ekTepiH
OHJICY MOJYJIIHIH HAKThl apXUTEKTypPaChlH KAJIBINITACTRIPY O31pJEHETIH OarmaapiaaMaibiK
’KacaKTaMaHbIH OlpKaTap acleKTUIepIHe dcep eTei:

OYHKITMOHATTBUTBIK; MOIYJTh apXUTEKTypachl  KaHAal  (QYHKIUSITIAPIbIH
OpBIHIAJIATHIHBIH KOHE OJIapJAbIH Oip — OipiMEH Kaiail opeKeTTeceTiHIH aHbIKTaiabl. Kate
xoOajaHFaH apXUTEKTypa KeuOip MYMKIHIIKTEPAIH IYPHIC KYMBIC ICTEMEYiHE Hemece
MYJIJIEM KYMBIC ICTEMEYIHE 9KeNTyl MYMKIH;

KeneilTy MyMKIHIIT: MOAYJBIIH AYphIC *)o0OallaHFaH apXUTEKTypachl OoJamiaKra
(YHKIMOHANABUIBIKTEL KEHEHUTY MYMKIHIITIHE dCep €Te/Al, COHbIH IMIHAE KOITBHIH Ko
OeJIiriH KaWTajmaMay apKbLIbl jKaHa MYMKIHAIKTEP/l KOCYJIbI >KoHE OYpbIHHAH OapiapbiH
©3repTy/ll )KeHUIIeTEe/ 1],
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OHIMIUTIK: MOAYJb APXUTEKTYpachl OaraapiaMalblK jKacaKTaMaHbIH KYMBICHIHA dcep
€Tell, Halllap JaMblFaH MAalIMHAIBIK OKBITY aIrOPUTMJIEPIHIH Y3aK YaKbIT KYMBIC ICTEYiHE,
pecypcTapbl KOl TYThIHYFa dKoHE >KaJIIbI )KYHEHIH Halap >KyYMbIChIHA OKeJTyl MYMKIH.

TecTiney BIHFAUIBUIBIFBI: MOJYJIb APXUTEKTYpachl OaraapiamMaiblK >KacaKTamMaHb
TECTUICYI1H bIHFAHUJIBUIBIFBIHA 9CEP €TE/l, )KAKChI )KOOaTaHFaH apXUTEKTypa OaraapiaMalbiK
’KacaKTaMaHbIH CEHIMJAUIIIT MEH TYpPaKTBUIBIFBIH KaMmMTamachl3 €T€ OTBIPBIN, KEKe
KOMITOHEHTTEP MEH MOJYJIbIIEPIl TEKCEPYI KEHIIICTEI.

Cyitemenney: MOIyllb apXHTEKTypachl Ooiamiakra OarmapiiaMaiblK >KacaKTaMaHbI
cyliemenyiey MEH TEXHHKAJIBIK KbI3MET KOPCETYIH BIHFAMIBUIBIFBIHA OCEpP €TeMl, JKAKCHI
’KoOalaHFraH apXUTEKTypa KaTelepal OHail TalOyra >KOHE TYy3eTyre, COHJai-aK OHBIH
’KYMBICBIHA TEPIC 9CEp €Ty KAYIIHCI3 KYHere e3repicrep eHrizyre MyMKiHJIK Oepe/i.

OTiHIMIIEpl OHIEY MOJYJIIHIH apXUTEKTYPAChIH jK00aIaybIH HET13T1 acleKTUIePiHIH
Oipi-Kyiiere KOWBUIATHIH TajanTapibl TYCiHY. Byl (QyHKIMOHANIBUIBIKKA, OHIMIUTIKKE,
MacmTabTaryra, CEHIMIUIIKKE, KayIlCi3JiKKe 3>KOHE Oacka achekTuiepre KOWbUIaThIH
tajanTap Oonybl MyMKiH. Ocbkl Tamantapra CyHeHE OTBIPBIN, JKYHEHIH > KaJIIbl
apXUTEKTYpachl, OHBIH KOMIIOHEHTTEpI >KOHE OJIapJblH apachIHJaFbl ©3apa OpEKeTTecy
TOCUIZICP] aHBIKTAIAIbI.

OTiHIMIEp/I1 OHJIEY MOJYJIIHIH apXUTEKTYPAChIH 931pJey Ke31HAe kaj, €CenTey KyaTbl
KOHE JKEJHIH OTKI3y KaOUIeTi CHUAKTBI KOJ JKETIMJl pecypcTapiblH LIEKTEyJepl MeEH
mieKTeyJepin eckepy KaxeT [10]. OHTalIbl apXUTEKTypa OCHI MIEKTEYJICPAl €CKEPE OTBIPHIIL,
(YHKIIMOHAIABLIBIK, OHIMAUIK >KOHE KOJ JKETIMJAUIK apachlHIaFbl €H JKaKChl KaThIHACTHI
KaMTaMachl3 €Tyl KepeK.

Tyracraii anranaa, eTIHIMIEPAl OHJEY MOAYJIHIH HAKThl apXUTEKTYpPaChIH TYCIHY
OarapiiaMaliblK JKacaKTaMaHbl COTTI 931pJIEYAIH HEri3ri acnekrticli 0oJbin Tadbutanbl. by
ozipneymiinepre Tamnceippic OepylIiHIH TalanTapblHa COWKEC KeNeTiH, OHIMAUNK TeH
CEHIM/IUTIKTI OHTaWJIaHIBIPATBIH JKOHE IMaalaHy MEH KOJIJIayJbl KaMTaMmachl3 €TeTiH
KyHenepal Kypyra MYMKIHIIK Oepei.

JKanagan kemin TYCKEH OTIHIMHIH CHIIaTTaMachl OIPIHII KE3EKTe ACPEKTEPi aJlIbIH
ana eHjaecy (yHKUMACHIHAH Xypriziaedi. HoTwxkecinae oTIHIMHIH CHIIATTaMachl KaJlbIKa
KENTIPUIIN, apThIK aKMmapaTThiH OoiMaybliHa Kenuiaik Oepemi. [epexrepai anjbpiH ana eHaey
KOMITIOHEHTI JIepeKTepAl Ta3apTy, JKETICIEUTIH MOHAEPIlI TOATBHIPY, MYMKIHIIKTEPIl
MacmradTay >oHe T.0. CHUSKTBI Kaaamuaapael kKamTuiabl. CojaH KeWiH KojamaaHOaHBIH
Ta3apTbUIFAH CHUIATTaMachl BeKTopiay (GyHKUMsIChiHA eTedl. Jlepekrepal BekTopiay
MPOIIECIHIC KOCHIMIIIAHBIH CHITaTTaMachl HEHPOHIBIK JKEJli apKbUIBl JKYKTEY MaKcaThIHJA
MOTIHJIK opmaTTaH HudpibK hopmaTka Typaenaipineai. Hudpasik popmarrarsl eTiHIMIL
CUTIATTay HBICAHBI JAWBIH OOJFAaH yaKbITTa MOAYJIbBMEH aJJIbIH ajla OKBITBUIFAaH MOJIEIbIIH
(yHKIMOHAJBIH IAaKbIpa OTBIPBIN, KEJIIN TYCKEH >KaHAa OTIHIMJAl JKIKTey Ipoleci icke
aceipbutaThin  Oomanel [10]. Ochl mporecrieH Katap Kelminm TYCKeH jkaHa OTIiHIMHIH
cUmaTTaMachl Kapaiajbl, TYHIHI co31ep alKpIHAanaasl. by mporiecc ockl caHaTTa KaHmaai
HaKThl OPEKETTEep Kacay KEpPEeKTIrl Typalbl aKmapar adyFa KOMEKTecell, COJ Ke3/le OTIHIM
Kail caHaTKa >KaTaThIHbI aHBIKTATAAbl. OTIHIM KaTKbI3bUIATHIH CAHATTHI aHBIKTaFaHHAH YKOHE
TYHIHII ce3lep/l aHbIKTaFaHHAH KEWiH OTIHIMIe KaXXeTTi OOmKambl yaKbIT €CEmTele.
bapnbik xkayantap aqblHFaHHAH KEH1H ©TIHIM TypaJibl aKnapaT THICTI CaHIbIK (hopMaTTapiaH
MOTIHIIK (popMaTKa aywicaibl xkoHe KaiitagaH flask cepBepine xidepinei.

byn makanaga nepekTepal 3UATKEPIIK Tajfay OMICTEpiH KOJJaHa OTBIPBIN, OTIHIM
KE3eKTEepiH OHJACY MOJIYJIIH 93Ipiiey TMpoIlecl erkeh-Terxenal KapacTelpbuiaabl. Herisri
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Hazap OipHele Herisri Ke3eHJepre ayJapbulajibl: ACpEeKTepiAl Taijaay, oJiapibl OHJEY,
Mopenbai OKBITY JKOHE OHBIH CallachlH Oaranay.

BipiHmi ke3eH BIKTUMAJ IIBIFAPBIHABUIAD MEH aybITKyJapAbl aHbIKTay YIIiH
JepeKTepl Taiaaay Ooyiibl. byl Moaenpaey HOTHKENEepiHiH OypMaliaHyblH OOJABIpMA/IbI,
JIOIPEK JKOHE CEHIM/II KOPBITHIHABLIAPLI KaMTaMackl3 eTTi. CopaH KeiH AepeKTep oHIe ],
COHBIH ImIiHAE OO0C OpBIHAAPALI TONTHIPY JKOHE OJIApABI KalbIlKa KenTipy. byin keseq
JAepeKTepAl MOJIEb/l KeHIHT1 OKbITYFa AalbIHAAY YIIIH Ka)XeT, oJlapJblH OIpTEKTUIIriT MeH
TajaayFa >kapaMIbUTBIFBIH KAMTaMachl3 €Te/Il.
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Keneci ke3eHlie KOHBOIIONMSIBIK HEHPOHIBIK JKETiHI KOJJaHa OTBIPBIN, MOACIBII
OKBITY Xyprizunai. by Monensai Tanaay nepekTepAcH Kypaeli TOYSIUNKTEPIl allyFa KoHe
Oomkay KaOineTi >korapbl OoJDKamIbl MoOjeidb Kypyra MyMmkiHmik Oepai [10]. Moaenbai
OKBITY asKTaJFaHHAH KEWIH OHBIH cCalachl TECTIIEY JAepeKTepiHje OaranaHnbl, OYJ OHBIH
OLMIM/I1 ’KaHA MbICAJIapFa sKalNbulay KaOlJIeTiHe KO3 KEeTKI3/1. 3epTTey AepeKTepl oHIIpy
oJlicTepiHE HETI3/ICNITeH 931PJICHTeH OTIHIM KEe3€T1H OHJIey MOAYJIHIH OTIHIMAEpAl Ooimkay
MEH JKIKTEyJle >KOFapbl JOJIK TEH CEeHIMAUIIKKE HWe €KeHIH KepceTTi. by eTiHimaepmi
Oackapy >KYMECIHIH THIMAUIITH alTapibIKTail apTThIpaibl *oHE TYTHIHYIIbLIAPFA OJAp/IbIH
cypayJiapbIHa KbUIIaM 9pi 911 kayan O0epy apKbUIbI OJIapFa KbI3MET KOPCETY/ Il JKaKcapTalbl.

Tyracraii anranjga, o3ipJieHreH MOAYJb OTIHIMAEpAl Oackapy MpolecTepiH
KETUIIpYAeTT MaHBIBABl KajgaM OoJbIT TaObUTaIbl JKOHE KYHJENIKTI OM3HEC-TpOoIecTepae
JepeKTepl OHAIpY SAICTEPIH NMaigaaHy JIeyeTiH KopceTe/l.

IalinananplLIFaH dnedueTTep Tizimi:
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ADAPTIVE STRATEGY DEVELOPMENT IN MULTI-AGENT SYSTEMS:
APPLYING Q-LEARNING TO THE MAFIA GAME

Abstract: This research investigates the application of Q-learning in a multi-agent
system designed for the Mafia game. The goal is to enhance the strategic behavior of Mafia
and Civilian agents through reinforcement learning. The study evaluates learning efficiency,
compares pre- and post-training game outcomes, and analyzes how decision-making evolves
over time. The results demonstrate that Q-learning significantly improves the coordination
among Mafia agents, while Civilians develop more effective voting strategies. Notably,
incorrect voting instances decreased by 40%, and the average game duration increased from
5.2 to 6.8 rounds, indicating more refined decision-making. These findings emphasize the
potential of reinforcement learning for optimizing strategic interactions in multi-agent
environments.

Keywords: Multi-Agent Systems, Q-Learning, Reinforcement Learning, Mafia Game,
Strategic Learning

Introduction. Multi-agent systems (MAS) have become a fundamental area of
research in artificial intelligence (Al) due to their ability to simulate and manage interactions
between autonomous agents [1]. These systems are widely applied in various domains,
including robotics, economics, social simulation, and strategic decision-making [2]. One of
the key challenges in MAS is enabling agents to learn optimal behaviors and collaborate or
compete effectively in dynamic environments. Reinforcement learning (RL) methods,
particularly Q-learning, have proven effective in helping agents adapt their strategies based
on environmental feedback [3].

The Mafia game offers a unique and complex platform for studying MAS due to its
balance of cooperation, competition, and incomplete information. In this social deduction
game, Mafia agents work together to eliminate Civilian agents while avoiding detection, and
Civilians must identify and vote out Mafia members through observation and inference. This
setting requires agents to develop sophisticated decision-making strategies that consider both
immediate actions and long-term consequences [4].

Despite the growing interest in MAS and RL, the application of these methods to
social deduction games remains limited. Previous studies have focused primarily on fully
observable environments or cooperative tasks [5], leaving a gap in the exploration of
strategic interactions involving deception and partial information. Addressing this gap, the
current study implements a Q-learning-based MAS for the Mafia game and evaluates the
agents' performance through multiple game simulations.

The system is developed using the Java Agent Development Framework (JADE), a
widely used platform for creating distributed agent-based systems [6]. By combining JADE’s
architecture with the Q-learning algorithm, the study enhances the adaptability and
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intelligence of agents, enabling them to refine their behavior through iterative learning.

This paper aims to contribute to the field of MAS and RL in three key ways. First, it
applies Q-learning to a social deduction game, demonstrating the algorithm’s effectiveness in
environments with partial observability. Second, it evaluates agent performance using key
metrics such as win rate, survival rate, decision accuracy, and Q-value dynamics. Finally, it
investigates the impact of learning parameters on agent behavior, offering insights into
optimizing reinforcement learning techniques for competitive multi-agent environments.

Literature Review. The exploration of MAS and their application in strategic
decision-making games has gained significant traction in recent years. The game of Mafia,
characterized by its intricate dynamics of deception, collaboration, and deduction, serves as
an excellent platform for testing advanced Al techniques. This section reviews recent
advancements in MAS and RL, emphasizing their integration into game-theoretic
environments.

MAS have been widely recognized for their ability to simulate environments where
multiple autonomous agents interact, often pursuing competing objectives. Recent research
has focused on enhancing the efficiency and adaptability of MAS in complex and dynamic
scenarios. For instance, Nguyen et al. (2019) investigated cooperative and competitive
strategies in MAS, demonstrating how effective communication protocols and shared
knowledge significantly improve group performance. Similarly, Zhang et al. (2021) applied
MAS to social deduction games, showcasing the importance of balancing collaboration and
deception in environments with incomplete information and real-time decision-making.

The unique structure of the Mafia game necessitates sophisticated behavior modeling
for both Mafia and Civilian agents. Civilians must infer the identities of Mafia members
through behavioral analysis, while Mafia agents seek to mislead and avoid detection. Chen
and Wei (2020) explored belief modeling and probabilistic reasoning, providing a robust
framework for decision-making under uncertainty - an approach particularly relevant to the
social deduction elements present in the Mafia game.

RL has established itself as a key methodology for training intelligent agents within
MAS, enabling them to develop optimal strategies through trial-and-error interactions with
their environment. Q-learning, a model-free RL algorithm, has been particularly effective in
sequential decision-making scenarios where actions are evaluated based on long-term
rewards. Recent studies have demonstrated the applicability of Q-learning in both
collaborative and adversarial contexts.

Foerster et al. (2018) introduced multi-agent deep Q-networks (MADQN), enhancing
traditional Q-learning by integrating neural networks to approximate value functions. This
innovation significantly improved the scalability and generalization of Q-learning algorithms
across diverse and complex environments. Similarly, Igbal and Sha (2019) extended Q-
learning to partially observable environments, where agents infer hidden states from
observed actions - a mechanism highly applicable to the strategic structure of the Mafia
game.

In adversarial games, RL has proven effective in developing strategies that balance
deception and detection. Silver et al. (2020) showcased this capability with AlphaZero,
where self-play and RL allowed agents to master sophisticated games through iterative
learning and continuous strategy refinement. Applying similar principles to the Mafia game,
Q-learning enables agents to adjust their behavior based on observed outcomes and
accumulated experience, gradually developing advanced tactics tailored to their roles.
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Despite notable progress, several challenges remain in applying RL to social deduction
games. Much of the existing research has concentrated on cooperative environments, with
limited focus on adversarial dynamics where deception plays a central role. Furthermore, the
scalability of RL in MAS remains a persistent issue, as increasing the number of agents leads
to the exponential growth of state and action spaces.

Another critical gap lies in the integration of communication and persuasion into agent
behavior models. The social dynamics of the Mafia game heavily depend on dialogue and
inference, areas where current RL techniques often underperform. Incorporating natural
language processing (NLP) with RL could address this limitation, enabling agents to engage
In more realistic and strategic conversations.

Moreover, while existing research often prioritizes performance metrics, the
interpretability of learned behaviors remains underexplored. Understanding how agents
develop and apply their strategies is essential for evaluating the effectiveness and realism of
MAS in social deduction contexts. Future studies should emphasize explainability alongside
performance optimization to provide deeper insights into agent decision-making processes.

The reviewed literature highlights the transformative potential of RL, particularly Q-
learning, in creating adaptive and strategic MAS. While recent advancements have enhanced
agent performance and scalability, unresolved challenges persist in modeling adversarial
interactions and improving the interpretability of learned behaviors. This study seeks to
address these issues by applying Q-learning to the Mafia game, offering a comprehensive
analysis of agent strategy development and interaction dynamics within a complex social
environment.

Research Design. This research design outlines the framework for developing and
evaluating a MAS for the game of Mafia using the JADE platform and the Q-learning
algorithm. The study aims to investigate the impact of reinforcement learning on the strategic
behavior of Mafia and Civilian agents, assessing their performance across 100 game
simulations.

The MAS consists of eight agents, categorized into two distinct groups: two Mafia
agents and six Civilian agents. Each agent operates independently while interacting with
others, making decisions based on partial information and evolving game states. The agents
maintain individual Q-tables, where state-action pairs are associated with Q-values
representing the expected long-term rewards of taking specific actions in given states. These
Q-values are continuously updated throughout the game based on the agents' experiences and
feedback.

Q-learning, a model-free reinforcement learning algorithm, underpins the agents'
learning process. It enables agents to determine optimal policies by updating their Q-values
using the following equation:

Q(s,a) < Q(s,a) + a[r + ya'maxQ(s’,a") — Q(s,a)] (1)

where:

e s - the current state;

a - the action taken;

r - the reward received;

s’ - the resulting state after taking action o

a - the learning rate, controlling how quickly the agent updates its knowledge;
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e v - the discount factor, weighing the importance of future rewards.

The algorithm’s iterative nature allows agents to learn from trial and error,
progressively refining their strategies by balancing exploration of new actions and
exploitation of known, rewarding strategies.

To ensure effective and stable learning, the following parameters were chosen after
preliminary experimentation:

e Lecarning rate (o) = 0.1: A moderate learning rate that prevents overfitting to recent
experiences while enabling steady adaptation.

e Discount factor (y) = 0.9: A high value that encourages agents to prioritize long-
term rewards over immediate gains.

e Exploration rate (e¢) = 0.2: Starting with a relatively high exploration rate allows
agents to discover a broad range of strategies, gradually decreasing over time to favor
exploitation of successful actions.

The effectiveness of the agents' learning is driven by a carefully designed reward
structure:

e +1 for correct actions, such as identifying and voting out Mafia members;

e -1 for incorrect actions, like targeting Civilian agents;

e (0 for neutral actions with no significant impact on game progress.

This system ensures that agents are consistently motivated to optimize their strategies,
minimizing mistakes while maximizing successful outcomes.

The training and evaluation process involves 100 independent game simulations,
where agents apply Q-learning to adapt their behavior based on in-game feedback.
Performance metrics, including win rate, survival rate, and decision accuracy, are tracked
and analyzed to assess the effectiveness of the learning process. This experimental approach
enables a comprehensive evaluation of the agents' ability to develop and execute strategic
decisions under dynamic and uncertain conditions.

This research design establishes a systematic framework for studying reinforcement
learning in a social deduction context, leveraging the complexity of the Mafia game to
explore adaptive behavior and strategic decision-making in multi-agent environments.

Results and Discussion. This section presents the outcomes of the training and
evaluation of Mafia and Civilian agents using the Q-learning algorithm. The results are based
on 100 game simulations, with performance metrics capturing the effectiveness of learned
strategies and decision-making processes.

The performance of both agent types was assessed using key metrics: win rate,
survival rate, and decision accuracy. Table 1 summarizes the results across the simulations:

Table 1 - Overall Performance Metrics

Metric Mafia Agents Civilian Agents
Win Rate 38% 62%
Average Survival Rate 22% 45%
Decision Accuracy 68% 81%

The data reveals a clear performance advantage for Civilian agents, who achieved a
higher win rate, better survival rates, and more accurate decision-making. This suggests that
the Q-learning algorithm enabled Civilians to develop more effective strategies for
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identifying and voting out Mafia members, while Mafia agents faced greater difficulty in
avoiding detection and coordinating their actions.

The dynamics of Q-values illustrate the learning process and strategy optimization for
both agent types. Figure 1 shows the progression of Q-values over the course of the
simulations, highlighting the differences in learning efficiency and adaptation between Mafia
and Civilian agents.

Dynamics of Q-values for Mafia and Civilian Agents

Mafia 1 ot
Mafia 2 ’ s
Civilian 1 e

Civilian 2
Civilian 3
Civilian 4
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Figure 1 - Dynamics of Q-values for Mafia and Civilian Agents

The figure demonstrates that Civilian agents generally exhibit more consistent and
rapid improvement in their Q-values compared to Mafia agents. This aligns with their
superior performance metrics, indicating that their learning process more effectively
translates into strategic decision-making. The variation in Q-value growth also reflects the
differing roles and objectives of the agents, with Civilians focusing on collective deduction
and Mafia agents emphasizing deception and evasion.

The observed disparities in performance can be attributed to the distinct challenges
faced by each agent type. Civilian agents benefit from more straightforward decision-making
goals - identifying Mafia members - whereas Mafia agents must balance offensive actions
with concealment strategies. The higher decision accuracy of Civilians suggests that their
actions were more consistently aligned with optimal strategies learned through Q-learning.

Moreover, the reward and penalty system played a critical role in shaping agent
behavior. Civilian agents received more frequent and clearer feedback through successful
votes and survival outcomes, reinforcing effective decision-making patterns. In contrast, the
more nuanced objectives of Mafia agents likely led to greater variability in their learning
outcomes.

These results underscore the potential of reinforcement learning in enhancing adaptive
behavior in social deduction games. The superior performance of Civilian agents highlights
the effectiveness of Q-learning in environments where clear feedback and collective
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decision-making drive strategic success. Future research could further explore techniques to
improve Mafia agents’ learning efficiency, such as implementing advanced algorithms like
deep Q-learning or incorporating communication-based strategies.

Additionally, expanding the model to include more complex game dynamics - such as
evolving roles or enhanced dialogue systems - could provide deeper insights into the
applicability of reinforcement learning in multi-agent social environments.

Conclusion. This study demonstrated the effectiveness of Q-learning in developing
adaptive strategies for agents in the Mafia game, a social deduction environment requiring a
balance of cooperation, competition, and deception. By implementing a MAS using the
JADE platform and applying reinforcement learning techniques, the research provided
valuable insights into the strategic behavior of Mafia and Civilian agents.

The results from 100 game simulations highlighted significant differences in agent
performance, with Civilian agents consistently outperforming Mafia agents across all key
metrics. Civilian agents achieved a 62% win rate, a 45% average survival rate, and an 81%
decision accuracy, demonstrating their ability to leverage learned strategies effectively. In
contrast, Mafia agents faced greater challenges in evading detection and coordinating their
actions, reflected in their lower win rate of 38%, survival rate of 22%, and decision accuracy
of 68%.

The analysis of Q-value dynamics further illustrated the learning trajectories of the
agents, showing that Civilians exhibited more stable and rapid improvement in their
decision-making capabilities. This suggests that the reward and feedback mechanisms used
in the training process were more aligned with the Civilians’ collective goal of identifying
and eliminating Mafia members.

Despite the model’s success, the study also revealed opportunities for enhancement.
The relatively lower performance of Mafia agents indicates a need for more advanced
learning techniques, such as deep Q-learning or policy gradient methods, to improve their
adaptability and strategic depth.

Future research should also explore scalability by increasing the number of agents and
roles, which would provide a more comprehensive evaluation of the model’s robustness in
larger and more complex environments. Investigating the interpretability of learned
behaviors remains crucial, as understanding the decision-making process behind agent
actions can offer deeper insights into strategy formation and optimization in multi-agent
systems.

In conclusion, this study established a strong foundation for applying reinforcement
learning in social deduction games, demonstrating the potential of Q-learning to enhance
strategic interactions in MAS. The findings contribute to the growing body of research on
adaptive agent behavior, offering pathways for further development and refinement of
intelligent multi-agent frameworks.
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Pricoaii CeiM0aT BaKbITOGKKBI3BI
Kubepkayirci3aik, aknapaTThl OHJICY XKoHE caKTay KadeapachblHbIH MaruCTPaHTHI,
K.W. CorbaeB aTeiaaarbl Ka3zak YITTHIK TEXHUKAJIBIK 36PTTEY YHUBEPCUTETI,
FouabivMu sxerekimi: AiaumcentoBa K.
Ph.D., ara OKbITYIITBI
(AnMmarsl K., Kazakcran)

KUBEPIHIABYBLI KYPAJIBI PETTHJE O®UC KYKATTAPBI: 3USTH/IBI
®ANIIAPIBI AHBIKTAY KOHE TAJJIAY

AHHoTanusi: byn 3epTrey KeHce KyXKaTTapblHbIH KHOEpaOyblT Kypasbl peTiHJIe
KOJIAaHBLTy MYMKIHJITIH Tajjaayra OarbiTTanFraH. Microsoft Office kykaTTapbHBIH ocan
TYCTaphl, OJIApJIbl KUOEPKBUIMBICKEPJEPAIH MaiijanaHy oJICTepl CHUMATTAJBIN, 3USHJIbI
makpoctap, OLE oOwekrtinepi, PowerShell ckpuntrepi apKpuUibl TapajiaTblH 3USHJbBI
KOATApJbIH >KYMBIC 1ICTE€y MeXaHu3Mzepl KapacTeipbliaabl. COHbIMEH KaTap, KeHCe
KYy’KaTTapblHJaFbl KHOEPKAYINTEP/Il aHBIKTAY JKOHE OJlap/laH KOpFaHy oAiCTepl YChIHbLIAIbI.

Kiar ce3nep: 3usnnsl opuc kyxkarrapsl, Mmakpoctap, OLE, PowerShell, akmapaTTsix
Kayirnci3aiK

Kipicne.Kazipri TaHma akmaparTblK TEXHOJOTHUSJIAPABIH  KAPKBIHIBI  JAMYbI
KHOEpKayInTepaiH A€ KypJAeli SBOJIOMUSACHIH TYBIHIATYJA. 3USHALI OargapiiaMalibIK
KaMTaMachl3 €Ty KEHIHEH TapajfaH Kypajifa ailHajbll, MalybUIaayliblIapAblH HET13T1
MakcatbiHa aiHanabl. CoHbIH 1miHAE KeHce Kyxarrapel (Microsoft Word, Excel,
PowerPoint) akmapaTThIK KayilCI3AiKTIH oOcal TYChl peTiHAe OeJceHal Typhae
naigananbplTy1a. by KykaTTapIblH KOIIUTIKKe KeH Tapadybl )KoHEe TakgalaHyIIbIIapIbliH
CEHIMiHE ue 00JIybl oJlap bl KuOepiadybuiIapra ocai eTel.

Kubepkpiimbickepiiep makpoctapasl, OLE oObekrtiniepin, Dynamic Data Exchange
(DDE) wmexanm3min xoHe PowerShell komannmanmapblH maiijganadHy apKbUIbl KEHCE
KY>KaTTapblH 3USHIBI OaFjapiamaiapibl TapaTy KypaiblHa aiiHamaeipael. byn omictep
AHTUBUPYCTHIK OaFdapiiaManap MEH JIOCTYpJl KayimncCi3miK S>KyHeJIepiH alHaJbIl oeTyre
MYMKIHJIIK Oepe/.

byn 3epTTey KeHce KyKaTTapblHBIH 3USIHABI OarnapiamMaliapibl TapaTy MeEXaHH3MI
peTiHAe Kajall MaianaHbUIATBIHBIH, OJAPAbIH AaHBIKTAY JKOHE Taljay oJICTepiH
Kapacthipabl. COHBIMEH KaTap, adybul 9ICTEPIiH TaNay JKOHE oap/aH KOpFaHy KOJaaphbl
ycuiHBLIaAbl.  KuOepmaOybsurmapaplH kaHa TaKTUKAJIaphl MEH OJapJblH aJJIblH  aly
TOCUIZEPIH 3€PTTEY AaKMapaTThIK KAYINCI3AIKTI KYIIEUTyA€ MaHbI3Ibl DPOJ  aTKapajbl.
AKnapatThIK Kaylilnci3fik cajachlHAa 3USAHIBI O(HC KYKaTTapblHBIH Tapaily Kaymi ©3€KTi
Macenenepain Oipi 6osbin Tadbutaabl. Microsoft Word, Excel, PowerPoint daiingapsina
CHTI3UITCH 3WSHIBI MAaKpOCTap MEH CIICHapWJIep apKbUIBl XakKepjep jKyhere 3aHChI3 KOJ
KETKI31M, 3UsHIbI OaFaapiamanapabl Tapataabl. by makaiana KeHce KyKaTTapbl apKbLIb
’KY3ere achIpbIIaThIH MA0YbUT TYpPJIEpl, OJap IbIH €PEKIIeIIKTepl KOHE 3USHIIBI OPEKEeTTEeP/Ii
QJIJIBIH aJTy 9IICTEePl KapacThIPhLIaIbI.

3eprTey OapbhIChIHIA KEHCE KY)KAaTTapBIHIAFhI 3USHIIBI OaFmapiiaMaliblK KaMTaMachl3
€Tyl aHbIKTay XoHE Tanjgay oiictepi Koimaubuinbl. Herisri nazap makpoctap, OLE
oowektiiepi, Dynamic Data Exchange (DDE) wexanm3maepi xone PowerShell
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CLIEHApHIlJIepl apKbLIbl ’KY3€re achlpbUIaThIH 1A0YbUT TYpJepiHe ayaapbuiibl. byn omicrep
AHTUBUPYCTHIK OaFdapiaMainap/ibl ailHaJIbIl ©Tyre >KOHE JKYMENIK JIeHreiae 3usHIbI
OpeKeTTep/ll OpbIHIayFa MYMKIHIIK Oepe/l.

3epTTey MakcaTbl MeH MiHgeTTepi. Makana KeHCe KYKaTTapbl apKbLIbl KY3€re
achIpbUIATBIH KHOepIadybuiapabl 3eprreyre OarbiTTanFaH. 3usHAbl Makpoctap, OLE
oo0nekTinepi xaHe PowerShell ciienapuiinepi apkbuibl TapalaThlH KayiNTepAi aHBIKTAY KOHE
Tannay onicrepi Kapactelpbuiagsl. COHBIMEH KaTap, KEHCE Ky)KaTTapblHAArbl KayinTepAeH
KOpFaHy CTpaTerusiiapbl YChIHBLIABI.

3eprrey oaicrepi. 3eprrey OaphIChIHIA KEHCE KY)KATTapbIHAAFbl  3USHIBI
OarmapiiaMalibIK KaMTaMachl3 €Tyl aHBIKTAy JKOHE Tajjay oficTepl KosmaHbuiabl. Herisri
Hazap makpocrap, OLE o0bexrinepi, Dynamic Data Exchange (DDE) mexanusmuaepi
skoHe PowerShell cuenapmiinepi apkbUIbl JKYy3€re achIpbUIATBHIH IM1a0YBIT TYpJIEpIHE
aynapsuiel. byt omictep aHTUBUPYCTHIK OargapiiaMaiap/ibl aifHaIbIl ©TYre dKoHEe KYHeIiK
JEHrel e 3USTHIBI OpEeKeTTepAl OphIHAayFa MYMKIHJIIK Oepe/

2.1 3uanowt oghuc Kyscammapwin 3epmmey 20icmepi

KeHce KyKaTTapblHbIH KYPBUIBIMBIH 3€PTTEY YIIIH CTaTHKAJIBIK JKOHE JUHAMUKAIIBIK
Tajgay oaicTepi KOiAaHbULAbl. CTaTUKANBIK Tajljgay OapbIChIHAA KYXKATThIH OWHAPIIBIK
KypeuibiMbl, VBA wmakpoctape, OLE oObekTiiepi xoHe o00¢ycKanusianFaH KOATap
3eprTenail. JMHAMMKANbIK Tanjay Ke3iHIe KYXKAaTThIH OKIIayJaHFaH OpTajga OpPbIHAATY
CLEHapHIlJIepl MOJIENILJEHIII, OHBIH JKYliere acepi OaKblIaHIbI.

2.2 Busanowt makpocmap men OLE ob6vexkminepin anvixmay

3usHABl KEeHce KykKarTapblH aHbikTay yuiiH OleDump, VBA Decompiler >xone
CyberChef cusikThl apHaiibl Kypanaap KoiaaaHbUiabl. byn kypammap VBA wmakpoctapbiH
nexomnuisinusinay, OLE oO0bekTiiepin Tannay xoHe Base64, XOR koaray anroputMmaepin
JeKOoJITay MYMKIHIITIH OepIi.

2.3 Dynamic Data Exchange (DDE) sicone PowerShell cyenapuiinepin zepmmey

DDE wmexanu3mi apkpulbl MA0ybUIAQy OMICTEPIH 3€pTTey OapbiChIHAA OHBIH
nalaTaHyIbIHBIH TIKEJEH apaacybIHChI3 CBHIPTKBI CEpBEPJICPACH 3USHIBI KOJTap.Ibl
KYKTEY KOHE OpbIHAAaYy MYMKIHIIT1 aHbIKTanabl. ConbiMeH KaTtap, PowerShell cuenapuiinepi
oO(dyckarusianFaH Typ/ie OPBIHIAJIBII, KeJl apKbUTbl KOMaHaIap bl KaIllbIKTaH OpbIHIAyFa
MYMKIHJIIK OepeTiHi OalKaIbl.

2.4 Aumusupycmoix dcane 0emexyust 20icmepiniy muimoinicin bazanay

AHTHUBHUPYCTBIK XOHE KAYINCI3AIK KYyHeNepiHiH 3USH]Ibl KEHCE KY>KATTApbIH aHBIKTAY
TUIMIUITIH Oarajiay YUIiH TYpJli aHTUBUPYCTBIK Oaraapiiamarnap MEH KEeTUIK MOHUTOPHUHT
Kypajigapbl KoJaaHbuiael. bynm Oaranmay 3epTTey OapbIChHIA KOJIAHBUIFAH OIiCTEPIiH
TUIMJUIITIH CAJIBICTBIPYFa MYMKIHJIIK O€p/l >KOHE KEHCE KyXKaTTapbl apKbLIbl TapalaTbiH
KayINnTepAl aHbIKTay1aFbl OCal TYCTap/bl KOPCETTI.

Ocwl omicTepAiH KOMETIMEH KEHCe Ky)KaTTapbIHAAFbl KayinTeplli epTe aHbIKTay,
oJlapJlaH KOpFaHy CTpaTerHsUIapblH J3IpJiey KOHE aKMapaTThIK KayilCI3miK JACHTeHiH
apTThIpyFa OAaFbITTANIFAH YCHIHBICTAP YKACAJIIbI.

2.1 3uanowt oghuc Kyscammapwin 3epmmey 20icmepi

Kence KyXarrapelHma Ke3/IeCEeTIH HETI3rl KayinTep MEH OJapAblH Tapaiy
MexaHu3MAepi TainaHaasl. MakpocTapabl KOJAaHy apKblUIbl OPBIHAANATHIH Ia0ybIIIap MEH
OLE o0bexTiiepl apKbLIbl )KaChIPhIH 3USHIBI KOJITAPIbI €HI13Yy 9ICTEP] KapacThIPbLIAIbI.

2.2 3usnovt makpocmap men OLE obvexminepin anvixmay
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3eprrey Oapeickinga VBA  wmakpoctapel MeH OLE  oOwektinepinin  Office
KyKaTTapblHAa Kajlail KOJJaHBUIATBIHBI KOHE OJApJbIH 3USHIIBI OPEKETTEP/l OPhIHAAYAaFbl
pOJil aHBIKTAJIbI.

2.3 Junamukanvix sHcoHe cmamukaiblk maioay aoicmepi

Kyxarrapaply 1mMKI  KYPBUIBIMBIH 3€pTTEY VIIIH CTaTUKAIBIK Talljlay oaicTepi
KOJJAAHBUIABI, ajl JUHAMUKAIBIK Talgay apKbUIbl B3HUSHABI OPEKETTePAIH OpPBIHAATY
CIIEHAPHIIIEP] MOACITBIACH .

HoTuxkesiep xoHe TAJKbLIAY

3epTTey  HOTWKENEpl KEHCe KYXKATTapbIHBIH  KUOepmadypUaapaa  OelceHIl
KOJIIAHBIJIATBIHBIH JKOHE OJapIbIH OpTYpial Mmadybul MeXaHW3MIEpPl apKbUIbI KYHEIiK
KayilCi3AIKKe eNeynl KaTep TeHAIpeTiHIH kepceTTi. Temenae 3eprrey OapbiChIHAA
aHBIKTAJIFAH HET13T1 KayilTep CUITaTTala Ibl.

3.1 VBA makpocmapwvinbly Kayinminiei

3eprrey OapwichiHga VBA MakpoCTapbIHBIH KEHCE KYyXKaTTapblHIa KOJIIaHBUTYBIHBIH
KeH TapajfaH mal0ybUl 9/1ici eKeHl aHbIKTauabl. VBA MmakpocTapbl KyKaT allbUIFaH COTTE
aBTOMATThl TYPJI€ OPBIHAAJBIN, MalJaTaHyIIBIHBIH PYKCATBIHCHI3 3USIHIBI KOATAPIbI 1CKE
KocyFa MyMKIiHiK Oepeni. Ocbl of1ic apKpUIbl madysinaaymbsuiap PowerShell ciienapuiinepin
KYKTEY, KYHemik Qainmapasl e3repTy >KoHe KallbIKTaH Oackapy KypajJapblH OpHATy
CHUSIKTBI 3USIH/IBI 9PEKETTEP/I1 OpbIHAAYFa KAOLIETTI.

3.2 OLE scone DDE wabyvinoapvinvly MexaHusmi

OLE (Object Linking and Embedding) sxone DDE (Dynamic Data Exchange)
TEXHOJIOTHSUIAphl KEHCE KY)KATTapblHA CBHIPTKbl OOBEKTIIEPIl EHAIPYTe >KOHE OJlapiabl
aBTOMATThl TYpPJE OpbIHAAyFa MYMKIHAIK Oepenl. byn mexanuszmaep apKbplUIbl Ky)KaTKa
3USIHABl CKPUNTTEp HEMEce KOMaHAajlap €HIIpuUIiN, nmaijananyubl Gaiiabl allikaH Ke3ae
oJlapAbl OpBIHAAY >Ky3ere acaibl. 3epTTey HOTHXKENIepl KOPCETKEeHIeH, Oy ofjicTep
AHTUBUPYCTHIK OarjmapiamMaiapAblH  KOIIIUNTH alWHaJBIl  OTIN, IaiJaJaHyIbIHBIH
OPEKEeTCI3/IITH NMaijaiany apKbUIbl )KYHere eHyre MyMKIHJIIK Oepei.

3.3 PowerShell ocone obgyckayusnanean koOmol NAUOAIAHY

PowerShell komanmanapsl MeH oOdyckanusianFaH KOJTap KEHCE KYKaTTapbIHJIa
madybuIIapAbl Ky3ere achlpy YIIIH O€lICeHl KOJAaHbLIaAbl. byi o/ic 3USHIB KOJITHIH
mudpianral TypJe OepulyiH >KOHE OHBIH OpbIHAANy OapbhIChIHIA FaHa JIEKOJTaTybIH
KaMTaMmachl3 eTelll, Oyl ©3 Ke3eriHJe aHTUBUPYCTHIK OaraapiiaManapiablH Oyl opeKeTTepil
Jiep Ke31HJe aHbIKTaYbIH KUbIHIATabl. 3epTTey Oapbichinga PowerShell komanmanapeIHbIH
ken karmaiga Base64 konramyel, XOR mmdpreyi, IMHaMHUKaIbIK alHbIMaJIbLIapIbl
KOJIIaHY CHUSKTBI 9IICTEP apKBIIbI )KAChIPATHIHBI AaHBIKTAJIIIB.

XKanmel 3epTTey HOTHXKEIEepl KOPCETKeHIEH, KeHCE KY’KaTTapbl apKbLIbl KacalaThIH
krOepadybuiIap opTYpIll TOCUIAEPMEH KY3€re achlpblIybl MYMKIH JKQHE OJIAPAbI aHBIKTAY
YIIIH KeMIeH A1 Kayinci3/IiK mapaiapbiH KOJIJIaHy KaxerT.

e VBA wmakpoCTapbiHBIH KayinTuliri: Toxipubenik 3eprrey OapeickiHma VBA
MaKpoCTapbl apKbUIBl aBTOMATTaHIBIPBUIFAH IMAOYBUIIAPABIH OPBIHAATY MYMKIHJIT]
pacTaibl.

e OLE xone DDE maOybuiiapblHbIH MEXaHU3MIEpl: KEHCE KY>KaTTapblHa €HIIPLIreH
CBIPTKBI OOBEKTIIEPIIH 3USH]IBI OPEKETTEP/I1 OPBbIHAAY YIIIH KOJIAaHBUIATHIHbI JAJICIIICH/II.

e PowerShell xone obdyckanmsnanran Koa: oOQycKalusulaHFaH KOMaHAalapIblH
KYHETIK KayllCi3iKKe KaTep TOHIPETIHI aHBIKTAJI/IbI.
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IIpakTukaJgbIK 06J1iM
3eprrey OapbiChiHAA KEHCE KYKATTapbhIHIAFbl 3USHABI OarjapiiaMaiapliblH Tapaty
MEXaHU3MJIEpIH Tajijay YIIiH OipHele TOXIpUOeNiK TecTulep >KYpri3uiai. Oplip Tamgay
Ke3CHIH/IE KEHCEe KY)KAaTTapbhlHBIH OcCajl TYCTapblH MaliaNaHy apKbpUIbl KHOEpIIadybul

omicrepi
3epTTENIi.

KapaCThIPBLIBIII,

oJIapJbI

AHBIKTAYy JKOHC

OeliTapanTaHIbIPy MYMKIHIIKTEpI

4.1 KeHce Ky:kaTTapbl apKbLIbI J)Ky3ere achblpbLIaThIH KHOepIIadybL1aap

Ila0ybLa1 Typi OpsbiHgany MexaHu3Mi Kayin Kopranbic anicrepi
JeHreii

VBA Kyxar ampuiran xe3ze aBromarTsl | JKorapsl Makpocrtapabl 1mekrey, daitngapabt

MaKpOCTaphbl TYPAE 3USIH/Ibl KOJITHI ICKE KOCY aJIJIbIH ajia TeKCcepy

OLE CeipTKBl  OOBekTiepai  eHaipy | Oprama OLE KOJIJIaHybIH LIEKTEY,

o0BeKTLIep] apKbUIbl 3MSHIBI  KOMaHJauap/ibl KyKaTTapbl OKLIayJaHFaH opTaja
OpBIHAAY amry

DDE JluHamukanbelk aepektep anmacy | JKorapbl DDE MEXaHU3MiH e1Iipy,

1a0ybUTAAPHI apKBUIBI CBIPTKBI CEPBEPIACH KOJ nai1ananymsl xabapaManapbiH
KYKTEY MYKHAT Kapay

PowerShell Kyxar riHeH KyHenik | Ore PowerShell opsiHmaysiH  mIekTey,

ClieHapuiiiepi KOMaH/J1aJ1ap/ibl OpbIHJAY KOFaphbl AHTHUBUPYCTBIK OaKbLIAY/1bl KYLICHTY

4.2 3usHabI KY:)KATTapAbl aHBIKTAY KYpPaJaapbl

KypaJa araybi KoJutanblily MaKcaTbl Epekmesikrepi
OleDump OLE xone VBA makpocTapblH aHBIKTay KyXarTblH 1IIKI KYpPBUIBIMBIH TEKCEpY
MYMKIHJIT1 6ap

VBA VBA koarapsIH Tanaay MakpocTapabig JNEKOMITHJISILUASICBIH

Decompiler KYPrizy

CyberChef Konranran  xoHe  oO¢yckanusuianran | XOR, Base64 xoHe Oacka na mudpiapsi
KOJTap/Ibl HISUTy Tajnjaay

4.3 Tanaay HoTHKeNEPi
3eprTey acnekTici Hoatnxkesep

AHBIKTaY VBA wmakpoctapeiH, OLE o0bekrinepin xoHe DDE malybuigapblH aHBIKTaYIbIH
TUIMJIUTIT] YCBIHBUIFaH 9JIICTEPI 3USIH/IbI OPEKETTEP/Il epTe Ke3€eH 1€ aHbIKTayFa MYMKIHJIK Oep/ii.
Kopransic KyxaTtTapapIH Kayilci3airiH apTThIpy YIIiH MaKpocTapbsl aBTOMATThl TYpJE eLIipy,
CTpaTerHusIaphl KipiC XaTTap/ibl Cy3rijiey jKoHe )KYHeTiK KOMaHaaaap bl HIEKTEY YChIHbUIAIbI.

XKanmer anranga, KeHCE Ky)KaTTapbl apKbUIbI TapajaThlH KayinTepiH alIbIH aly YIIiH
KEILIeH Il KayINCi3[iK IapalapblH eHrizy KaxeT. byn 3eprrey HoTmxkenepi [T mamangapbl
MEH KHOepKayIICi3AiK capaniibliaphl YILIH MaHbI3/Ibl aKnapaT ke31 00Jia anabl.

4.1 Kence Kyostcammapbvl apKulibl Jcy3e2e acbipbliambli Kubepuiabywviioap

- Emotet 3usHgel OarmapiaMachl: MakKpoCTap apKbUIbl Tapaliblll, >KyHere eHi,
KOCBhIMIIIa 3USIH/IBI OaFaapiaamManap/bl sKyKTEeH/Il.

- CVE-2017-0199 ocanapirsl: maiianiaHnyIbl KY>KaTThI alllKaH Ke3/1€ aBTOMATThHI TYP/Ie
OpBIHJATATHIH MA0YBLI TYPI.

4.2 3usanovl Kyorcammapowvl AHbIKMAy KYpaioapbl
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- OleDump — keHce KyKaTTapbIHIAFbl 3USHABI MaKpOCTAp/Abl TaljayFa apHaJFaH
Kypal. _

- VBA Decompiler — 3usHasl MakpoCTapabl aHBIKTAY JKOHE  OJIAPAbI
JICKOMITHIISAIIUSIIAY.

- CyberChef — xoarapapiy mmdpranrad O6MIKTEpiH aHBIKTAI, OJap/bl MICIIY YIIiH
KOJIJIaHBUIATBIH KypaJl.

4.3 Tanoay nomusicenepi

- AHBIKTay THIMJUIIT: KEHCE KY)KaTTapblH TaJAayJblH YCBIHBUIFAH OMICTEPl 3USTHJIBI
daitnnapabpl epTe aHbIKTayFa MYMKIHIIK Oepei.

- Kopranbic cTpaTerusuiapel: KyKaTTapAarbl MaKpOCTapabl TEKCEpy, Kipic XaTTapibl
CY3TLIey, KYHEeTIK KOMaHAaaap bl HIEKTEY YCHIHBLUIAIBI.

KopbIThiHABL.  3epTTey  HOTWXKeENIepl  KOPCETKEHIEeH, KEHCe  KYKaTTapbl
KHOEPKBUIMBICKEPJIEPAiH MAa0YbUT &Kacay Kypasbl peTiHJIe KeHIHeH Kojaanbutyaa. Microsoft
Office daitnnapsl 3usHIBI OaraapiaamManap/sl TapaTyla MaHbI3IbI POJT aTKapajibl, ce0edi onap
naialaHysiap apachlHga CEHIMIIUIITT KOFaphbl >KOHE KUl KOJIAaHbLIabl. Makpocrap,
OLE oOswekriniepi, Dynamic Data Exchange (DDE) wmexanusmi >xone PowerShell
CIEHApHIlIepl apKbUIBl KY3€re AachIpbUIaThIH MIA0YBUIAAP JOCTYPJIl AHTUBUPYCTHIK
OarapiiamManap/abl alHaJIbI 6TYTe MYMKIHJIIK Oepei.

JKyprizinren 3eprreynep OapbIChIHAA 3USHABI KY)KaTTapabl aHBIKTAy MEH TaJlIayIbIH
TUIMII QicTepl KapacTblpbUigbl. VBA MakpocTapblHbIH KOMErIMEH aBTOMAaTThl TYpJe
OpBIHJANAThIH A0YbUIAAPABIH KaylnTuliri pactaniael, ai OLE oOwektinepi Mmen DDE
MEXaHU3MI CBIPTKBI CEPBEPIIEPACH KOJI KYKTEYAIH Kayll-KaTepiH apTThIPAThIHbI AaHBIKTAJIIBI.
Conbimen katap, PowerShell cuenapuiinepi apkpuUibl 3UsSHAB KOMaHAAIAPAbIH OPBIHAATY
BIKTUMAaJIJIBIFBI )KOFaphl €KEH1 KOPCETUI/II.

[IpakTukanbik 0eJiMIe YCHIHBIIFAH TOXKIPUOEIIK Tajaay HOTHXKENIepl KOpCeTKEeHIIeH,
KEHCE KyKaTTapbl apKbUIbl TapaliaThlH KuOepIaOybsuigap/ibl €pTe KE3€HJE aHBIKTAy YIIiH
kemeHal aaicrepal Kommany kaxker. OleDump, VBA Decompiler sxone CyberChef cuskThI
KypaJiapAblH KOMETriMeH 3HUSHAbl KOATAPAbl JACKOMIWIAIMsIIAY, 00dycKalusiaHFaH
KOMaHJajnap/bl  aHblkTay koHe PowerShell cuenapuitnepin 3epTTey  MYMKIHIITI
KapacThIPbUIJIBI.

Ocpinaiiia, 3epTTey KeHCe KYKaTTapbl apKbUIbl JKY3€re achIpbUIaThIH MIa0ybUIIAPIbI
epTe aHbIKTayJblH MAaHBI3AbUIBIFBIH KepceTTi. Kubepkayinci3mik cajachlHIa KeHCe
Ky’XKaTTapelH 0ackapy MEH OJIap/bl TeKCcepy casicaTblH KYIIEUTYy, MaKpOCTapAbl aBTOMATThI
TYpZle euIipy, Kipic XaTTaplbl CY3riuley >KOHE >KYWeNniK KOMaHJanapibl IIEKTEY CHSIKTHI
KOPFaHBIC  CTpaTeTHsUIaphl  YCHIHBUIAALI. by  mapamap  yHbIMJap MEH  JKEKe
MailalaHyIbUIAP/IbIH  AKMAPATTHIK KayINCi3MiK ACHICHIH apTThIpyFa CENTITiH THUTI3EIl.
3usiHABl 0UC KyXKaTTapbl aKMapaTThIK KayINCI3AIKTIH ©3€KTI Maceseci 0oJbIn Kajna Oepel.
byn wmakamama omapApiH Tapajdly MeEXaHU3MAEpl, aHBIKTay OJICTEpl KOHE KOPFAHBIC
cTparerusyiapbl KapacTelpbliabl. Kykartapaars! 3ustHabsl Makpoctapasl, OLE oO0bekTinepin
xoHe PowerShell koMaHmanmapblH aHBIKTAy OMICTEpl 3EPTTENIN, OJNIAPABIH AJJBIH ally
KOJITAPhl YCHIHBUIIIBI.

KopbIThIHABI. 3epTTey HOTIKENEpl KEHCe KYXKATTapbIHBIH KHOCPKBUIMBICKEPIIED
YIIiH TUIMII ma0ybul Kypanbl OonaTeiHbH KepceTTi. VBA makpocrtaps, OLE oOwexTinepi,
DDE wmexanusmi sxoHe PowerShell cuenapwuiinepi apKplibl 3USHABI KOATapAbl TapaTy
omicTepi  KEHIHEH  KOJJAHbUIATBIHBI  aHbIKTaNAbl. bynm  omicTep  aHTUBHPYCTBIK
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OarjmapiiamManapabl  ailHaNbIl ©TiN, MalJalaHyIIbIHBIH OPEKETIHCI3 aBTOMATThl TYpAE
OpbIH/AJIa ajajbl.

KeHce KykaTrTapelHIaFbl KayinTep/l aHbIKTAY YIIIH CTATUKAJIBIK KOHE JUHAMUKAIIBIK
tangay ojictepi KoimaHeuiabl. OleDump, VBA Decompiler xone CyberChef cusikrb
KypaJIIap/iblH KOMETriMeH 3USHIbI KOATapJlbl €pTe aHbIKTayFa *KOHE OJIapJblH KYPbUIBIMBIH
Tannayra MYMKIHIIK Oap. IlpakTukamiblK 3epTTey HOTHXKENepl KOpPCEeTKEHIEH, KelleH.i
Tajnay 9MICTEPiH KOJAaHy 3USHABI KEHCE KY>KaTTapblH THIM/II aHBIKTayFa KOMEKTECe/I.

Kubepkayinci3mikTi KamMTaMmachl3 €Ty MaKcaTblHJIa KEHCE KY)KaTTapbIMEH >KYMBIC
ICTereHZe MakpoCTap/bl aBTOMATTHI TYpHE axbIpaTy, KYIIKTI (ailmmapasl OKIIayJaHFaH
opTaja amry >KOHE JKYHWeNIK KOMaHAalapbl IMICKTEY YCBHIHBUIAIBI. Y CHIHBUIFAH KOPFAHBIC
CTpaTerusuiapbl yibIMIap MEH >KeKe MNaiAaNaHyIIbUIapIblH aKMapaTThlK Kaylirci3AiriH
apTThIpyFa OarbiTTasFaH. KeHce KykaTTapbl apKblIbl TapaJlaThIH 3USH/IBI OaF1apiiaManapaan
KOpFay YIIIIH KEeIIeH 11 Kay1Ici3 K MapalapblH €Hr13y aca MaHbI3/Ibl.

3epTTey HOTIKENEpl KOPCETKEHJEeW, KEHCE KyXKaTTapbl KUOEPKBUIMBICKEPIIEP/IIH
madyblJI XKacay Kypasbl peTiHjIe KeHIHeH Koaaanbutyaa. Microsoft Office daitnmapbl 3usHIbI
OarnmapiiamManapabpl Taparyla MaHbI3Abl PO aTkapaabl, cebeli oyiap maijalaHylIbLIIap
apacheIHJa CEHIMILIIT KOFaphbl JKOHE kMl KosmaHbuiaael. Makpoctap, OLE oObekTinepi,
Dynamic Data Exchange (DDE) mexanusmi xxone PowerShell ciienapuiinepi apKpUisl sxy3ere
aChIPBUTIATHIH IMAOYBUTIAP JOCTYPJII AHTHBUPYCTHIK OarmapiaMaiapibl alHAIBII ©TyTe
MYMKIH/JIIK Oepei.

JKyprizinren 3eprreynep OapbIChIHAA 3USHABI KY)KaTTapbl aHBIKTAy MEH TaJlIayIbIH
TUIMII QicTepl KapacTblpbUibl. VBA MakpocTapblHbIH KOMErIMEH aBTOMAaTThl TYpIe
OpbIHJANAThIH A0YBUIAAPABIH KayinTunri pactanabl, an OLE oObektinepi men DDE
MEXaHU3MI CBIPTKBI CEPBEPIIEPACH KOJI )KYKTEYAIH Kayll-KaTepiH apTThIPAThIHbI AaHBIKTAJIIbI.
Conbimen katap, PowerShell crienapuiinepi apKpUibl 3USHAB KOMaHIAIAPBIH OPBIHAATY
BIKTUMAJIIBIFBI )KOFaphl €KEH1 KOPCETIII/II.

[IpakTukanbik O0eJiMIe YCHIHBIIFAH TOXKIPUOEIIK Tajaay HOTHXKENIEpl KOpCeTKEeHIIeH,
KEHCE KyKaTTapbl apKbUIbl TapaliaThlH KuOepIaOybsuigap/ibl €pTe KE3€HJE aHBIKTAy YIIiH
kemeHal aaicrepal Kommany kaxker. OleDump, VBA Decompiler sxone CyberChef cuskThI
KypaliapAblH KOMETriMeH 3HUSHAbl KOATAPAbl JACKOMIWIAIMsIIAY, 00dycKalusiaHFaH
KOMaHJajnap/bl aHblkTay koHe PowerShell cuenapuitnepin 3epTTey  MYMKIHIITI
KapaCThIPBLUIIBI.

Ocpinaiima, 3epTTey KeHCe KYKaTTapbl apKbUIbI JKY3€Te achIpbUIATHIH MIa0ybUTIAPIbI
epTe aHBIKTayJIbIH MaHBI3BUIBIFRIH KepceTTi. Kubepkayimnci3mik canachlHIa KEHCe
KyKaTTapblH 0acKapy MEH oJapJbl TEKCEpPy CascaThlH KYIICHTY, MaKpOCTap/abl aBTOMATTHI
TYpZle eupy, Kipic XaTTaplbl CY3riuley >KOHE >KYWeNiK KOMaHJanapibl IIEKTEY CHSIKTHI
KOPFaHBIC  CTpaTeTHsUIaphl  YCHIHBUIAALI. by mapamap  ydHbIMJap MEH  JKEKe
naiJamaHybUIapAblH  aKMapaTThIK KayINCi3AiK JACHTeWiH apTThIpyFa CENTITiH THUTI3el.
3usHAB 0UC KyXKaTTaphl aKIMapaTTHIK KAYITICI3MIKTIH ©3€KT1 Maceseci 00kl Kajna Oeperi.
byn wmakamanma omapApiH Tapajdy MeEXaHU3MAEpl, aHBIKTay OJICTepl KOHE KOPFAHBIC
cTparerusyapbl KapacTelpbliabl. Kykarrapaars! 3ustHabsl Makpoctapasl, OLE oO0bekTinepin
xoHe PowerShell koMaHmanmapblH aHBIKTAy OMICTEpl 3EPTTENII, OJIAPABIH AJJBIH ally
KOJITAPHI YCHIHBUIIIBI.
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Kubepxkayirci3aik, aKmnaparThbl
OHJICY JKOHE caKTay KadeIpachbIHbIH MaruCTPaHThI
K.!.CatbaeB aTeinaarsl Kazak YJITTBHIK TEXHUKAJBIK
3epTTEy YHUBEPCUTETI
(AnMmarsl K., Kazakcran)

bernmb6aeBa Ennnuk EpukoBHa

Ph.D., kaybeIMaacTeIpbLIFaH mpodeccop
I'.JloykeeB arbiHIarbl AnMaThl SJHEPTETHKA
KoHE OaillIaHbIC YHUBEPCHUTETI

(Anmartsl K., KazakcTan)

DDOS WABYBIUUITAPBIH AHBIKTAYFA APHAJIFAH KJIACCHUKAJIBIK ’KOHE
TEPEH MAILIMHAJIBIK OKBITY 9JAICTEPIH CAJIBICTBIPY

Angatna: byn xxymeicta DDOS mraGypuiiapslH aHBIKTAy YIIIH KIIACCHKAJBIK JKOHE
TepeH MallMHaIBIK OKBITY SICTEepiHE CalbICThIPMAJIbl Tajiay xacaiaasl. Random Forest,
Support Vector Machine (SVM) cusikTbl KJIacCHKaIbIK MalliHAIBIK OKBITY aJTOPUTMIICPI,
coHgai-aK y3ak Mep3imai sxkaatel (LSTM), kouBomonusuibik HedpouabiK kemitepai (CNN)
TEpEH OKBITY 9ICTEPl KapacThIpbliaAbl. JKenunik TpapuKTi Tanaay Ke3iHae oJlapAblH JJIIITI,
OH/JICY KBbLIIaM/IBIFI )KOHE €CENTEY IIBIFbIHAaphl Oaramanaasl. 3eprreyae Precision, Recall,
F1-score cusKTBI JKIKTEY camachlHbIH KOPCETKIMTEPIH Naigananansl. HoTmwkenep aepexrep
KoJIeMiHe, MOJENBIIH KypHACTUTriHe >XoHEe OHIMAUIK TamantapbiHa OainanbeicTel DDOS
ma0ybUIIAPBIH aHBIKTAYABIH €H THIMI TOCUIIEPIH aHBIKTayFa MYMKIHJIIK Oepe/i.

Tyiiin ce3aep: MammuaneIK oKpITY, DD0S mabybsuinapsl, madysuiaapabl aHBIKTAY,
xenimik TpadukTi Tammay, Random Forest, SVM, LSTM, CNN, xubGepkayimncisiik,
AHOMAJTHSI.

Kipicne. [udpnblKk TEXHOJIOTUSHBIH JaMybIMEH JKOHE JKEJJIIK KbI3METTepre
TOYCNAUTIKTIH  apTybIMEH KuOepmalOybulgap KAl JKOHE Kypaem Oona  OacTaibl.
[aOybutnapaplH €H KON TapajFfaH >XoHE KOWKBIH TypiepiHiH Oipi-DDO0S malysinmapsi
(distributed Denial of Service), omapasiH eHIMAUTIMIH Oy3y MaKcaThIHAA IKEILIIK
pecypcTapapl IamMagaH ThIC KYKTeyre OarbiTTanFaH. MyHnmai maOybuiiap aiTapibIKTan
KApXKBUIBIK IMBIFBIHAAPFA, TaigalaHyIIbUIapIblH CEHIMIHIH TOMEHJCYIHE JKOHE MAaHBI3/IbI
KBI3METTEP/Il YChIHYJaH ©Oac TapTyra okenmyl MymkiH. KonranOanel Tangay MeH
IBPUCTUKANBIK Tocimaepre Herizaenren DDOS malywsuimapblH  aHBIKTAyABIH JOCTYPIIl
omicTepi kebOiHece MMAOYybUIIAPABIH JKaHAa MOAU(UKAIMSIIApbIHA, JCPEKTEPIIH >KOFAPHI
KBUITAMIBIFBIHA KOHE JKENUIIK TpapUKTIH JUHAMUKAIBIK ©3repiCTepiHe THUIMCI3 OOJIbII
IITBIFAIBI.

Conrbl XbpUTAapbl MaIMHAIBIK OKBITY Tpa(HKTETi aybITKyJapAbl TaljayFa KXoHeE
HaKThl yakKbITTarbl KaylNTepJl aHbIKTayFa MYMKIHIIK OepeTiH KuOepKayinci3Iik
caJlaChIHAaFbl KyaTThl Kypajira aiiHamael. Random Forest, Support Vector Machine (SVM)
xoHe Kk-Nearest Neighbors (k-NN) cusikTel KaaccHKaNbIK MalldHANBIK OKBITY OAiCTepi
©3JIepiH KEJIUTK TpauKTi XKIKTEYAIH THIMII Kypayibl peTiHae kepcerti. byi anroputmaep
malysin OenriiepiH OeNeKTeyAlH SPTYPJl TICULIEPIH KOJAAHAIbI KOHE OJapabl TapUXu
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JepeKTep/ieH yuperyre Oosanbl, Oy onapasl DDOS malysuigapbliHBIH O€NTiUIl TYpJAEpiH
aHbIKTayFa IMaiaanbl eresl. Alaina, madybulIapAblH KYPACIUINrT MEH JepeKTep KOJIeMiHIH
apTybIMEH KJIACCHUKAJIBIK OMIICTEp KOINTETeH aKMapaTThl ©HJACYJEe KHUbIHIBIKTapFa Tam 0Oona
OacTaiiipl, OyJ1 oJlapAbIH HAKTHI CIIEHApUUIepACT1 THIMILIITH TOMEHETY1 MYMKIH.

Ochiran OalIaHBICTBI TEPEH HEHPOHIIBIK MOJACNBACP, COHBIH IIIHAE Y3aK Mep3iMi
xanpl (LSTM), kouBomonusuibik HeHpoHbIK sxeniiep (CNN) skoHe TepeH aBTOIHKOEpIIep
(DAE) nepektepzeri >KachbIpblH 3aHIBUIBIKTApIbl aHBIKTAy MYMKIHIITT apKbUIBI >KOFaphI
TONIIKTI KepceTeni. MyHIai MoaenbAep IINKI JEPEKTEPICH OCNTijaep/il aBTOMATThI TYPe
almyra KaOunerTi, OWI ojapapl Ia0ybUIAApIbIH JkKaHa Typiaepine Oewimuerini. CoHbIMEH
KaTtap, TepeH HEHPOHIBIK >KEIIep MOHEKTI JepeKTepal Tajjayla apThIKIIBUIBIKKA Ue, Oy
HAKThI YaKbIT PEXKUMIHJIE )KENUTIK TpaduKTi OaKbUIay Ke31H/e 6T€ MaHbI3/IbI.

DDo0S wabyvinoaper scone onapoviy epexuwienikmepi. DDO0S malybuimaps
(Distributed Denial of Service — TapaTbutrad "KbI3MET KopceTyieH 0ac TapTy" 1madybuiiaps)
- cepBepiep HEMece OKENUIK apHajlap CHSKTBl €cenTey JKYWeNepiH  KaJbIIThI
naianaHybiapra KoJl JKEeTIMCI3 €Ty MaKcaTblHJa IIaMaJilaH ThIC KYKTEyre OarbITTaliFaH
kubOepmadybsuiiapabpiH 0ip Typl. MyHmail malysin Ke3iHje madybpuigaylibuiap KenTereH
KOMITBIOTEPJIEpACH Oip YakbpITTa KEJIETIH KOINTEereH CYpPaHbICTap/bl TYAbIPaabl, OV
pecypcTapiblH IaMajaH ThIC KYKTenyiHe okeneni. HoTwkecinnme cepBep »kayam Oepyii
TOKTaTybl MYMKIH OHE 3aH]Ibl TPa(UKTI ©HJACY YIIIH >KEJHIH 6TKI3y KaOllIeTl KeTKIIIKCI3
00mybl MYMKIH. byn OHJailH KbI3BMETTEPIIH JYPBIC KYMBIC 1CTEMEYIHE, OJapbIH
KOJDKETIMAUNITIHIH Oy3bUTybIHA JKOHE MaiajaHyIbUIapAbIH OJIapFa KOJI JKETKi3e alMayblHa
JKeel.

DDoS malyslmaapblH SKIKTEYMIH JKalmbl KaOBUITaHFAH TOoCiai - Oyl malywin
MPOLIECIHIE KOJJAaHbUIATBIH XaTTaMmajap OoiiblHIIA TypJiepre Oeny. bepiiren xikrey
Yornaypwu, 30y, Kcuanrteia enoektepinae kenripiares [1]. Ecenrre Kacnepckuii 3epTxaHachl,
2013 xbutrel DDOS maOybuimapel OolibiHIIA madybuiIap xaTTama TypJiepi OoiibiHINA 1a
tonracteipeuiran (1-cyper) [2]. Illabysuira ykcac Prolexic Technologies koMmaHUsSCHIHBIH
ecenrepine xikrenedi [3].

HTTP

1 cypet - DDoS malysuigapsia Typsepi Ooiibiaia 6oy [2]

DDoS anvikmay ywin mawunanslk okbimy a0icmepi. Mamunanbsik 0255kpiTy (ML)
xoHe TepeH OKpITy (DL) DDoS malysuimapeiH aBTOMATTBI TYp/€ aHBIKTayJa >KOHE albIH
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alyJa MIemrym pes atkapaabl. by omgictep keniaik TpapuKTeri aybITKyJIapbl aHBIKTAyFa,
BIKTUMAJT KayinTepAl OoiKayFa KOHE jkaHa Iadybuiiapra OefiMienyre MyMKIHIIK Oepei.

JlepekTepiiH YJIKEH KoJIeMiH Taljay apKbuibl ML anroputMaepi A9CTYpIl 9IiCTEpMEH
AHBIKTAy KUBIH KEIUTIK TpaduKTIH MiHE3-KYJIKbIHAAFBl KYpJeNl YATUIep/Il aHbIKTal ajajibl.
LSTM 3xoHe aBTORHKOAEpJIEP CUSAKTHI TEPEH HEHPOHIBIK MOJEIbACP YAKBIT KaTapiaapblH
Tajjayra, KaJbIlIThl MiHE3-KYJIBIKTAH aybITKyJIapabl TaOyFa XoHE NIa0ybUIAAYIIbl >KOHE
3aHJBI TPAPUKTI THIM/II KIKTEYTe MYMKIHIIK Oepemi [4].

DDoS maOysinaapein anbikray ymiH ML skone DL mailimanany HakTbl yakKbITTarbl
YJIKEH JIepeKTep arbIHAAphIH OHACYAl KaMTUIbI, OYJI KENUTIK Kayilnci3AiK ornepaTopiaapblHa
Kayinrepre Te3ipek kayan Oepyre jKoHe MadybUIIapbIH 3aKbIMIaHYBIH a3aiTyFa MYMKIH]TIK
Oepeni. Mynnmait omictep Intrusion Detection System (IDS) xyienepinne, NetFlow sxone
sFlow arpIHmapeIH Tanmayaa, coHaaii-ak makeTTiKk aHanuzaTopiapaa (Snort, Zeek, Suricata)
KOJIJIaHBLIAIbI.

ML / DL omicrepiHiH THIMIUIITIHE KapamacTaH, OJIApJbl KY3€re achlpy KajlFaH
MO3UTHUBTEPl CY3Y/ll, CHIHBINTHI TECHECTIPYai, THICTI OCNTuIepal TaHaayJbl Koca ajaraHja,
JepeKTepal cananbl eHuaeyal Kaxker ereni. Conpaii-ak, mnpooOnemanapasiH 0Oipi DDoS
ma0ybUIIAPBIHBIH, Y3/1KC13 3BOJIONMSICHL OOJBIN TaObLIAbI, OYJI MOJEIBIAEP MEH aHBIKTAy
MEXaHU3MJIEPIH YHEMI JKaHAPTYIbl KaXKET €Te/Il.

Mawunanovik oKblmyowvlyy Kaiaccuxkanwlk adicmepi. Random Forest - Oy xenTereH
TQYEJICI3 IICHIIM aFalliTapbIH KACAUTHIH XKOHE KOPBITHIH/IBI OOJKaM bl KaJbIITACTHIPY YIITH
OJIap/bIH HOTH>KEJIepiH O1pIKTIPETIH aHCaMOJIbAIK OKBITY ofici. Ol OKy KE3€HIHJIE AEPEKTEp
MEH OeNriIep/iH 1Kl )KUBbIHIAPbIH Ke3/1eMCOK TaHJay MPUHIMUII OOMBIHIIA XKYMBIC 1CTEH],
Oy MoAeNbAl 1y MEH HIbIFapbIHABUIapFa Te3iMI1 erenl. OpTainanay Hemece Aaybic Oepy
MEXaHU3Mi apKbUIbl aJITOPUTM TINTI KYpAEJl YATUIepAe A€ *KOFapbl AAIIIK MEH Kaalbliay
KaOuneTiH kepceTeni. bapibik aramrap keneci cxema 0oiibIHIIA AepOec CaTbIHAbI:

- Samplesize enmieMiHiH OKy YJTICIHIH Killll yATICl TaHAanaabl (M. 6. KaWTapyMeH) -
OFaH aralll CaJbIHA bl (9P aFall YIIiH — ©31H/IK KiIlli YJIr1).

- Aramrarsl opOip OemiHyIl KYpy YIIiH 013 Kke3nercok Oenriiepaig max features — Ti
KapacThIpaMbI3 (9pOip xkaHa OesiHy YIIH-0JapAblH Ke3AeCcoK Oenriiepi).

- bi3 oran coiikec GeiHy/IIH €H aKChl OENTUIepiH TaHIaWMBbI3 (aIbIH-ana OepiiarexH
KpuTepuil OOWbIHIIA). AFall, 9NeTTe, YJTrl TayChbUIFaHFa JCHWIH caybiHAbl (KamblpakTapaa
TeK Olp Kjiacc eKUIaepl KanmaiibiHilna), Oipak Kas3ipri 3aMaHfbl iICKE achlpyJiapAa araliThiH
OMIKTITH, KamblpaKTapAarbl OOBEKTUIEP CAaHbIH XKoHE OOJIIHY JKYPri3UIeTiH KOCAJIKbI YIT1IEri
O0OBEKTIJIEp CaHBbIH IIEKTEUTIH mapameTpep 0ap.

Support Vector Machine (SVM) — Oyt ken eJeMli KeHICTIKTE CHIHBIITap bl 06Ty
YIIIH OHTaWabl TUHEPIUIAHbI 134€UTIH MallMHANBIK OKBITY aiaropuTmi. Oyl aHBIKTaMallbIK
BEKTOpJIap/ibl TaHJAyFa HETI3EATCH — CHIHBINTAp apachIHJAFbl IIEKapaHbl aHBIKTAWTHIH
Heri3ri jaepektep Hykrenepi[S]. SAaponbik GyHKUMsIIapAbl MaiiganaHy ChI3BIKTBIK €Mec
TOYENIUTIKTEPMEH THIMII JKYMBIC 1CT€yTe MYMKIHIIK Oepemi, OVJI 9MiCTi opTYypii XKIKTEY
KOHE perpeccus TarchipMaapsl YiiH oMOeban eTe/i.

1 Kecre - Eki K1acCHKAJBIK J1iCTEPAi CAJIBICTHIPMACHI

onic Cunarrama ApThIKIIBLIBIKTapsl | Kemmimikrepi Herisri yreimaap

Random | Random Forest- - OpHaTyIbIH - XKorapsr - Bagging (Bootstrap
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Forest KOIITEereH IIEIIM KaparaibIM/IbUTBIFbI ecenTey Aggregating) -

(RF) araliTapblHaH - KECTEJIIK JepeKTepae | kypaeminiri KaiTapblIaThIH
TYpaThlH aHCAaMOJIBIIK | dKYMBIC 1ICTEH/II - )KaJIThl TYTHIHY | KOCAJKBI YITLIepIi
omic. Kaiita OKpITYyIBI | - TYCIHIIPY YIIiH Kacay JKOHE JKeKe
a3afTy KOHE ONIKTI | JKaKChI aramTap/bl OKbITY
KaKCAPTy apKbLIbI - KaiiTa OKbITyFa - KOPPETSAIUSHBI
OKBITY YIIIiH TO31MII a3alTy yIIrH
Oarmapiay KoHe - JKOFapbl JJIIK Ke3JIeHCOK Oenriyiep
Ke3IelCOK JKUBIHBIH MMaliiaJIaHy
OenrijepAiH imKi - naysic O6epy (KikTey)
KUBIHIAPbIH HEMece opTanianay
naiiiaaHaisbl. (perpeccusi)apKbLIbI

arai OoJpKaMIapbIH
OipiKTipy

Support [ SVM nepexrepai - lllarern yirinepae - Slnpo tannayra | - MakcuMalI sl

Vector MaKCUMAaJIIbI YKAKChI JKYMBIC ICTEHI | ce3iMTal caHblIaybl 0ap

Machine | y3imicnien - CBI3BIKTEIK JKQHE - CBIHBINITAPBI OOJICTIH

(SVM) CBHIHBITITAPFa OOJIETIH | CBI3BIKTBIK €MEC rUurnepnapameTrp | OHTaHJIbI
TUIIEPIUIaH KIKTEY MAceseNepiHae | Jiepai MyKUsT TUTIEPIUIAH bl Ta0y
KYPacThIPaJIbI. THIMTI KOH(QUTYpauusisi | - TIpeK BEKTOPJIapbIH
Kypneni nepexrepiiH | - )KOFapbl oJIIeM/Ii ayJibl KaXKeT nauganany —
KIKTETYIH XKaKcapTy | IepeKTEpPMEH KYMbIC | eTeni TUMEPIIaHHBIH OPHBIH
YIIiH HEeT13T1 icTeN anabl AHBIKTANTBIH
BEKTOpJIap MEH HYKTEJIEp - ChI3BIKTHIK
byHKUIMsIapIbI emec OeJIIHETIH
KOJI1aHaIbl. JEPEeKTEPMEH JKYMBIC

ICTey YILIIH PO
byHKIUSITapBIH
KOJIJJaHy

Krnaccukanbik ofictep O0NBIHIIIA KOPHITHIHBLIACAK

- RF xpu11amMbIpak xKoHe ITyFa TO31M/II;

- SVM ki gepexTep KUBIHTBIFBIHIA )KaKChl, O1paK YIKCHICPIHJIEC HallIap;
- Exi1 oftic Te Genrinep/ii KOJIMEH OpHATY bl TaJlal €Tel;

Mawunanvl  0OKblmyowlH mepen  oKbimy 20icmepi. TepeH OKBITY-Oyi
MOJIIMETTEP/ICTT KYPAEIl 3aHIbUIBIKTapbl Tajjlay >kKoHE OoJpKay YIIH Kem KaOaTThl
HEUPOHIBIK JKEJIIepl Naiigananyra OarbITTaIFaH MAIIMHAIBIK OKBITYABIH 11K dKUBIHTBIFHI.
TepeH OKBITYABIH KEH TapajifaH apXUTEKTypalapbIHbIH 11IiH/I¢ KOHBOJIOIHSUITBIK HEHPOHIBIK
xemiep (CNN) xxone y3ak mep3imai xkaf xkeninepi (LSTM) epekmmenenei.

KoHBOMIOIMSUTBIK  HEHPOHABIK Jkemiyep (arsiamr., convolutional neural networks,
Hemece CNN) ynrini Tany yIriH jkacajafraH >KoHE OacTamKblga KOJMEH Ka3blJIFaH CaHIap.Ibl
eHJIey YIIiH KosjganbuiraH (DPykycuma, 1980; Jlekyn, 1989). Herisri Oyn apXuUTEeKTypaHbIH
MIHJIETI JKeJTiHI Kypy OOJIIbl OacTamKbl Kabat KEeprilikTi KOPHEKI OeNTijep Il MIbIFapabl, ajl
Keneci Kabarrap OipiKTipijeal oyiiap KOFapbl JeHreimid Oenruiepi. XKeprumkTi BU3yaiabl
OeIri cypeTTeri iprefiec MUKCEN ISP/ IIH IaFbIiH KUBIHTBIFBIH KaMTHIBI. MbIcambl, O€TTI TaHy
CNN oOacrankel kabarTapblHIaFel HEHPOHAAP KaparabIM >KeprijiikTi Oenruiepre (MbICabl,
Oenruti Oip OypBIMITaFbl TY3y CHI3BIKTAD HEMECE KHCBIK CETMEHTTEp) JKOHE TEepeHIpeK
OpHAJIACTBHIPBUIFAH HEUpOHJApFa Kayall peTiHae OelceHmipyal yupeHedi, Oyl TeMeH
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JIEHIeHJIl aKmapatrThl Kejeci Oenrijgepre OIpiKTipiHI3 AeHEe OemikTepi (MbICaibl, K63 HEMeECe
MYpPBIH); JKEJIIHIH COHFbI KaOaTTapblHAa OYKIT OeTTepal KeCKIHHEH 137iey YVIIIH JICHE
OeJIIKTEpiHIH IIBIFBICHI KaWTamaH OipikTipuiemi. byn Tociami KonmaHFaH Ke3ie YJITiHI
TaHYJIbIH Heri3ri MiHAETI Oenriaepal aHbIKTay (YHKIUSIapblHA, SIFHU KaOlJIeTTI CypeTTe
KEPrUTIKTI BU3yaAbl OelHenepAiH OOJyblH Hemece OOJIMayblH aHBIKTaHBI3 3JIEMEHTTEPI.
byn ¢ynkuusanap HeHpOHABIK KENUIEpIiH KaK OpTachblHIa OpHAJIACKAH OHE KOCBUIBICTAp
YIIiH Tapa3bUIapblH COMKec KOMOWHAITMSCHIH OIpTIHAEN TaHAay apKbUIbI KaJbIITAacaIbl
xeniep. CNN xeprimikTi Bu3yanabl OeNTiiepal aHbIKTayJbl OChUIail yihpeHeni. bipak
COHBIMEH Oipre, xemijge Oy Oenriiep CypeTTiH Kail skepiHzme Oosica ga, OHBI jKacayra
MYMKIHZIK OepeTiH apxuTekTypa Ooiysl kepek. backamia aiiTkannma, Oenrijgepil aHbIKTay
byHKIUSIapel KEHICTIKTIK TAyenci3 >KyMmbIc icTeil Oumy. Mpicanmbl, xyiie O€TTi TaHy
KECKIHHIH OpTachIH/A J1a, OHBIH YKOFapFhl OH ’KaK OYPBIMIBIH/A Ja KO3I1H IMIIIIHIH TaHU aTybl
Kepek [5].

¥3ak mepsimai kaa (Long Short - Term Memory nemece STM) - kaiiTanaHaTbIH
HEHUPOHJIBIK JKeJiIep/ieri sKOUbUIBII 0apa jKaTKaH IPpaJIMeHTTEp MOCEJIECIH IIeNIyTre apHalFaH
xemi. JKenml akTHBaIUsl arblHBI apajbIKTap MEH KiamaHAap KUBIHTBIFBl apKbUIbI JTOMEKTI
Typlie oTeTiH OnokrtaH Ttypanbl. Kiamanpmap Oencennipy QyHKIMSUIApBIHBIH KabaTTapbl
curMou/1 skoHe tanh Herisinzge xy3ere acbipbuiazbl. LSTM cTaHmapTThl apXUTEKTypachiHIa
OCBHIHIAW YII KjamaH Oap: YMBITBII KETy KiamaHbl, JKaHAPTy KJIamaHbl >KOHE IIBIFBIC
KJIalaHbl. ¥3aK Mep3iMal xKaabl Oap Keniep KOFabll 0apa >KaTKaH rpaJlueHTTEPAIH acepiH
azarityra apHainrad. On ymria ogap RNN (recurrent neural networks)-re kepi Tapaity ke3iHje
naiiia OornateiH OipHemie keOelTyai Oipael Tapasbl BEKTOpBbIHA aybIcThIpansl. LSTM
Mopymninig * Heri3i OJIOK Jem aTajiaThblH KOMIOHEHT Oouibin Tabbuiaasl. by HIbFbic (KbIcKa
Mep3IMI1 Kadbl) Kepl OarbITTa CaKTajJaThIH >KOHE TapajaTblH opbiH. Herisinme, Oy0k
koOiHece ILIbIFpic BEKTOPBIH CaKTaibl. TepMUHATIIAPBIH dp apasibIKTa OJIOK apKbLIbl OTYI
KJIanaHjaap Jen aTrajaThlH YII KOMIIOHEHTIIEH OacKapblaaJbl: YMBITHIIT KETy KIIalaHsbl,
COHJIali-aK KIpIiC KOHE IIBIFBIC KIIAMaHapbl. ¥ MBITBIN KETY KJIAmaHbl opOip *KeKe apajbIKTa
KaHaal OJIOK IIBIFBICKIH TacTay KEPEKTITiH aHBIKTAW Ibl; KipiC KIIaImaHbl KaHa KipicKe >kayarl
peTiHze mnaiiia 6osateiH OokTarsl LLIBIFRIC skaHAPTYBIH OacKapasbl; )KOHE IIBIFBIC KiIalaHbl
arbIMJIAFBI KIPIiC YIIIH TYNKUTIKTI HOTHXKE jKacay YIIH Mai1aJaHbUIaThIH OJTOKTHIH MIBIFBICHIH
TaHJaWapl. OpOIp Kakma CTaHAApTThl HEUPOHIApIbIH KabaTTapblHAH TYPaIbl KOHE
KaOaTTarbl opOip HEHPOH OJIOKTHIH OPHBIHJIA O1p TEPMUHAJIFA COMKeC Kenei[6].

2 Kecre - Eki TepeH OKbITY dicTepiHiH cajabicThipMacshl [7],[8], [9] :

9aic Cunarrama APTBIKIWIBLIBIKTAPbI Kemminikrepi Herisri
yFbIMIap
LSTM Jlepektepaeri y3ak Mep3imal | ¥3bIH Ti30ekTepai OKBITY 1BIH Kaitrananar
(Long TOYETAUTIKTEepl ecTe TUIMJII OHJEH1 )KOHE | KYpAENiIiri koHe BIH
Short- cakTayra KaOij1eTTi AIIIBIHFBI ecenTey OaiiimanpIcTa
Term KalTaJlaHaThIH HEHPOH/IBIK AIIEMEHTTEPIIH pecypcTapbiHa p, XKax
Memory) | xeni (RNN) typi. MoTiHAep | KOHTEKCTIH eckepeni. | )KOFapbl CYpaHbIC. | YSIIBIKTApPhI
HEMece YaKbIT KaTapiapsbl , YMBITY
CHUSIKTBI TI30€KTEP Il OHICY JKOHE
YILiH KOJIAAHBUIAIbI. XKaHAPTY
MeXaHU3M/Ie
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pi.
CNN Keckinnep CHUSKTBI TOPJIIBI Yarinep meH CepHsiIbIK KonBoaronu
(Convolut | Tomonorusicer 6ap YJITiIepIi TaHy AaFbl ACPEKTICPIe s, IIyJIMHT,
ional JIEPEKTEP/Il OHIIEYTE YKOFaphl THIMJIUIIK, ©T€ | MEKTEYJI KOAany, | 6encenaipy
Neural MaMaHJIaHFaH HEHPOHIBIK JIOJT KabaTTap IbIH 1K byHKIMIA
Network) | »xemi. Epekmenikrepmi apKachIHaa napameTpJiepai pHI,
OeJIeKTey YIIIiH napaMmerpiiep TYCIHAIPYTiH CY3Tiiep.
KOHBOIFOLIUSIIBIK CaHBIHBIH TOMEH/IEY1. KYPACIILIIri.
KabaTTappl KOJJaHAIbI.
Tanoay.
3 Kecme - bazanay kepcemxkiwimepi
MeTtop Accuracy Precision Recall F1-score
LSTM 926.1% 94.5% 97.2% 95.8%
CNN 94.8% 95.2% 93.6% 94.4%
Random Forest 91.3% 89.7% 90.5% 90.1%
SVM 87.9% 86.5% 85.3% 85.9%

Humepnpemauyus sncane ecenmey wvizvtnoapsl. Random Forest men SVM-nig 6acTsl
apTHIKIIBUIBIKTAPBIHBIH ~ O1p1-MOJENB/IIH ~ MHTepIpeTanusichl. HeHpoHIbIK KenuiepaeH
albIpMAIIBUIBIFBI, OJIAP JKEJUIIK TPa(UKTIH KeKe OeNruIepiHIH MaHBI3IbUIbIFBIH HAKThI
aHbIKTayFa MYMKIHAIK Oepeni. byn ocipece xemiferi KadblITaH ThIC MiHE3-KYJIBIKTHIH
cebenTepiH TaJalThiH KUOEpKayilnCi3AiK MaMaHIapbl YIIIH ©T€ MaHbI3Ibl. JlereHMeH,
HelpoHbIK ke aaictepi (LSTM sxone CNN) aiiTapiblKTail YJIKEH ecenTey pecypcTapblH
Kaxet erenl. LSTM y3ak OKybl )KoHE TUneprapaMeTpiepal OHTaIaHIbIPyabl KaXeET eTe/l,
Oipak OHBIH YyaKbITIIA TOYEJNJIUIIKTEpAl Mojenbaey KadineTi oHbl DDoS mabysuigapbi
OoJpKayAbIH KyaTThl KypasibiHa aiHanabipagsl. CNN e3 ke3erinjie Te3ipek yipeneni, 6ipak
yakbITIIIA TOYSIAUTIKTEP/II HAlIap OHACHII.

Kana wabyvinoapowvt anvikmay mymkinoici. LSTM xone CNN jkaHa KoHE Kypaeii
madybUIIapabl aHBIKTAY1a €H THUIMII OOJIBIN MIBIKTHI, OUTKEHI OJ1ap JAePEeKTeperi KachIpbiH
3aHABUIBIKTAP/IbI aHBIKTAl ajaznel. OnapaaH aiibipMammblibiFbl, Random Forest sxone SVM
madybUIIapAbIH JKaHa TypJiepiHe Hammap Oeiimieneni, oMTKeHl oJlap KOJI OenrijiepiHiy
WHXEHEPHUSIChIHA KATThI TOYEII/I.

Kanzan oy nosumuemepoin, apakamuvinacel. )Kanran OH TO3UTUBTEP A0YBUIIAPIBI
aHBIKTAy YIIIH MOJENbIl TaHjaayJa MaHbI3Abl ¢akTop Oosbinm TaObutanbl. Random Forest
xoHe SVM xoFapbl HHTEpIIPETALUSIHBI KOPCETTI, O1paK onapIbIiH JoAirt (Oomkay JoMIir)
TOMEH OO0JIZIbI, OYJI KaFaH OH MO3UTUBTEP/IIH KoOewiHe okenl. O3 ke3erinae, LSTM xoHe
CNN precision/recall apakaTbIHACBIH JKaKCAPTThI, OVJI *KaaFaH Aa0bLT KayIliH a3aiTaabl )KOHE
0JIapJIbl HAKThI TpaUK KaFaabIHIA THIMIIPEK €TEI1.

KopsbIThinabl. Makanana kinaccukansik anroputMaepai (Random Forest, SVM) sxone
tepeH okbITy omicTepin (LSTM, CNN) koca anranna, DDoS maOysuigapblH aHBIKTAY YIITIH
MaIIMHANBIK OKBITY OJICTEPIHE CaNbICTBIpMANIbl Taljay JKacalfibl. 3epTTey KeNIIiK
Kayincizaik Ttanceipmanapsiiga ML sxkone DL maiiganany TpaduKTeri aybITKyJIapabl
TUIMIIPEK aHBIKTayFa >KOHE IAOybUIAApIbIH >KaHa TypiepiHe Oeilimaenyre MyMKIHJIK
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oepetiniH kepceTTi. Random Forest sxone SVM CHAKTBI KJIIACCUKAJIBIK 9ICTEP a3 KOJIeMJET1
JCPEKTEP/IC JKOFapbl MHTEPIPETALUIFa KOHE JKAKChl OHIMIIIIKKE HWe, OipaK oJjapJIbIH KaHa
madypLIAapAbl aHBIKTay KaOlIeTi INEKTeyJl, Oy OJIapJblH HAKThl oJeMEr1 THIMIUIIIH
TeMeHieTenl. O3 ke3erinjae TepeH HelpoHablK keniaep (LSTM xone CNN) sxorapbl oMK
MeH JKENUIK TpaduKTeri Kypaeial 3aHAbUIBIKTapbl aHbIKTay KaOiiaeTiH kepceTTi. LSTM
ocipece yakpITKa TOyeNlmimikTi Tanmayma Tuimzai, an CNN yiIkeH Kenemueri JepeKTepii
OHJICY/IC Tamallla HOTIKeep kopcerei. HelpoHIbIK kel oficTepiHiH apTHIKIIBUTBIKTaphIHA
KapamacTaH, oJlap/Ipl aiiianaHy alTapibIKTail ecenTey pecypCcTapbiH, TUIIepIapaMeTpiaepal
MyKuST KOH(QUTYypalusuiayabl *KoHEe OKYy YIIIH OCNriieHreH ACpeKTEepAlH YJIKEH KeJeMiH
KakeT erel. bomamakra 3epTTeymiH MEePCHEKTUBAIBI OAFBITHl KIACCUKAIBIK JKOHE TEPEH
OMICTEP/IIH apTHIKIIBUIBIKTAPBIH OIPIKTIPETIH THOPUATI MOJENBACPIl d3ipiiey, COHmAN-aK
KENMUNK  TpaUKTIH YJIKEH aFbIHAApbIH  Tajijgay Ke3iHJIe€ eCenTey IIbIFbIHAapbIH
OHTaNIaHABIPY OOJIBIN TAOBIIATHI.
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Abstract: This study explores contemporary risk analysis methods in engineering
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Introduction

Significance of the Study

Effective risk management plays a critical role in ensuring the success of engineering
projects in the telecommunications sector, where projects must adhere to strict time, cost, and
quality constraints. Telecommunications engineering involves complex infrastructures such
as network deployment, system upgrades, and emerging technologies, all of which are
subject to uncertainties like cybersecurity threats, regulatory shifts, and resource allocation
challenges. These challenges necessitate a proactive approach to risk assessment and
mitigation to minimize disruptions and ensure project continuity.

Traditional risk management methods, while valuable, often lack the adaptability
required for today’s fast-evolving technological landscape. The dynamic nature of
telecommunications projects demands real-time monitoring and decision-making capabilities
to address risks before they escalate. Moreover, the increasing integration of cloud
computing, Internet of Things (loT), and artificial intelligence (Al) into telecommunications
networks introduces new layers of complexity that require advanced analytical approaches to
assess vulnerabilities effectively.

This study highlights the need for modern risk analysis approaches that leverage
advanced data analytics, artificial intelligence, and predictive modeling to improve risk
identification and mitigation strategies in telecommunications project management. By
incorporating machine learning algorithms, big data analytics, and automated risk assessment
tools, project managers can gain deeper insights into potential threats, predict project delays,
and optimize resource allocation. Additionally, real-time data processing enables
organizations to respond swiftly to unforeseen risks, improving overall project resilience.
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The adoption of modern risk analysis methods not only improves risk mitigation but
also decision-making processes by providing data-driven insights. This shift towards
technologically advanced risk management frameworks ensures that telecommunications
projects remain on track, cost-effective, and aligned with industry regulations. Ultimately,
integrating innovative risk management solutions contributes to the long-term sustainability
and competitiveness of telecommunications engineering projects in an increasingly
digitalized world.

1.1. Research Objectives and Scope

The objective of this research is to examine how contemporary risk analysis
methodologies can improve the efficiency and success rates of telecommunications projects.
As the telecommunications industry continues to evolve with rapid technological
advancements and increasing project complexity, effective risk management has become
essential for ensuring project stability, cost control, and timely completion.

This study explores the integration of probabilistic modeling, machine learning, and
scenario-based simulations in risk assessment, assessing their effectiveness in identifying,
quantifying, and mitigating project uncertainties. Probabilistic modeling, including
techniques such as Monte Carlo simulations, provides a data-driven approach to estimating
project risks and potential outcomes. Machine learning applications boost predictive risk
assessment by analyzing historical project data, identifying patterns, and improving decision-
making processes. Scenario-based simulations allow project managers to test different risk
mitigation  strategies and assess their  potential impacts under varying
conditions.Additionally, the research addresses the limitations and challenges associated with
implementing these advanced methodologies. These include high implementation costs, the
need for specialized technical expertise, and concerns regarding data privacy and security.
Overcoming these challenges requires a strategic approach that balances technological
adoption with cost-effectiveness and regulatory compliance.

The research focuses specifically on the telecommunications sector, drawing insights
from case studies and industry best practices. By examining successful risk management
strategies in major telecommunications projects, this study aims to provide practical
recommendations for improving project resilience and reducing the likelihood of cost
overruns, delays, and performance failures. The findings of this research will contribute to
the broader discourse on risk management in engineering project management, offering
valuable insights for both industry professionals and academic researchers.

Fundamentals of Risk Analysis in Engineering Project Management

2. Definition and Importance of Risk Analysis

Risk analysis in engineering project management is a Systematic approach to
identifying, assessing, and mitigating potential risks that may impact the success of a project.
According to George (2020), risk identification is a crucial step in project risk management,
as it enables project managers to anticipate uncertainties and develop strategies to address
them. Effective risk analysis helps ensure project efficiency, cost-effectiveness, and
compliance with safety and regulatory standards (Paltrinieri, Comfort, & Reniers, 2019).
Additionally, risk analysis plays a significant role in minimizing project delays and budget
overruns, ensuring that engineering projects achieve their intended objectives with minimal
disruption.

2.1. Key Risk Factors in Engineering Projects
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Engineering projects are exposed to various risk factors, including technical, financial,
operational, and environmental risks. According to Chen et al. (2021), critical risk factors in
sustainable telecom services include infrastructure challenges, market dynamics, and
regulatory compliance issues. Their study found thata number of of telecom project
delays were linked to inefficient risk management practices, particularly in infrastructure
deployment.

A case study by Rezghdeh and Shokouhyar (2020) analyzed supply chain
sustainability risks in telecommunication networks. They identified economic, technological,
and social risks as primary challenges, with economic risks. These findings highlight the
necessity for comprehensive risk analysis frameworks that address multi-dimensional risks.

Furthermore, Norona and Leonardo (2019) emphasized the importance of early risk
identification in wireless telecommunication base station development. Their research
demonstrated that projects with early-stage risk assessments had a lower failure
rate compared to those with traditional reactive approaches.

Modern Risk Analysis Methods and Their Application

3. Probabilistic Risk Assessment (PRA)

Probabilistic Risk Assessment (PRA) is a quantitative approach used to evaluate the
likelihood and impact of risks in engineering projects. Rastayesh et al. (2019) utilized Failure
Modes and Effects Analysis (FMEA) and Bayesian Networks to stregthen PRA in risk
analysis, demonstrating its effectiveness in identifying and mitigating risks through a
systematic engineering approach. PRA is widely applied in complex projects where
uncertainty plays a significant role. The application of PRA in large-scale engineering
projects, such as telecommunications networks and infrastructure projects, provides decision-
makers with probabilistic insights that enhance risk mitigation strategies.

3.1. Monte Carlo Simulations

Monte Carlo simulations are a statistical technique used to model and predict the
potential impact of risks on project outcomes. Syahchari and Hapsari (2022) applied Monte
Carlo simulations in the wireless telecommunications industry to determine Value at Risk
(VaR), showcasing the method's ability to provide probabilistic estimates for decision-
making. Their study showed that companies using Monte Carlo simulations experienced a
percentage of reduction in budget overruns, as they could better estimate potential
financial risks and allocate resources efficiently.

The Monte Carlo approach helps project managers optimize resource allocation and
improve risk mitigation strategies. This technique is particularly beneficial in scenarios with
high uncertainty, such as estimating financial risks, project delays, and cost overruns in
engineering projects.

3.2. Failure Mode and Effects Analysis (FMEA)

FMEA is a structured approach used to identify potential failure modes, their causes,
and their consequences in engineering projects. Zeng, Tam, and Tam (2010) integrated
safety, environmental, and quality risks into project management using FMEA,
demonstrating its effectiveness in minimizing failures. Similarly, Zhang et al. (2022) applied
FMEA to telecommunications satellite systems, highlighting its role in enhancing system
reliability and performance. The integration of FMEA with modern risk analysis techniques,
such as Bayesian Networks and Al-driven analytics, can further improve risk mitigation by
providing real-time failure predictions and early warning systems.

3.3. Artificial Intelligence and Machine Learning in Risk Assessment



«Central Asian Scientific Journal» Ne1 (25) — AHeaps — Mapm 2025

Artificial Intelligence (Al) and Machine Learning (ML) are increasingly being utilized
in risk assessment for engineering projects. Milojevi¢ and Redzepagic (2021) examined the
prospects of Al and ML applications in banking risk management, which can be extended to
engineering risk assessment. Al-driven models can analyze large datasets, identify patterns,
and predict potential risks with high accuracy, thereby enhancing decision-making processes
in project management. Chaczko, Slehat, and Salmon (2016) explored the application of
predictive analytics in telecommunications project management, demonstrating how Al can
escalate risk assessment by identifying trends and anomalies in project data. The integration
of Al with risk management tools enables real-time monitoring and automated decision
support, significantly reducing human errors in engineering risk analysis.

3.4. Big Data Analytics for Predictive Risk Management

Big Data Analytics (BDA) plays a critical role in predictive risk management by
processing vast amounts of information to uncover hidden risks and trends. Ahmed, Shaheen,
and Philbin (2022) emphasized the importance of big data analytics in achieving project
success, as it enables real-time decision-making and risk mitigation. Moreover, Kastouni
and Lahcen (2020) explored the governance and use cases of big data analytics in
telecommunications, highlighting that telecom companies using big data experienced a
30% improvement in network failure prediction and response times. These statistics
emphasize the importance of big data in proactive risk management.

The integration of big data with Al-driven analytics can refine predictive modeling,
allowing project managers to anticipate risks before they materialize. Furthermore, the use of
big data in telecommunications enables improved fault detection, network optimization, and
infrastructure reliability, making it a crucial component of modern risk management
strategies.

Modern risk analysis methods, including PRA, Monte Carlo simulations, FMEA, Al,
and Big Data Analytics, provide engineering project managers with powerful tools to
anticipate, assess, and mitigate risks. These approaches contribute to the overall success and
sustainability of engineering projects by enhancing decision-making, improving safety, and
optimizing resource allocation. As technology continues to evolve, the integration of
advanced analytics and Al-driven solutions will further strengthen risk management
practices, ensuring engineering projects remain resilient in the face of uncertainties.

Findings: The Role of Modern Risk Analysis in Telecommunications Projects

The integration of modern risk analysis methods into telecommunications engineering
project management significantly upgrades project resilience, optimizes resource allocation,
and mitigates unforeseen risks. Given the complexity and rapid evolution of
telecommunications projects, leveraging advanced risk assessment techniques is essential for
ensuring project success.

Impact of Big Data on Risk Mitigation — Companies leveraging big data analytics saw
a 20% increase in project success rates (Ahmed et al., 2022), demonstrating the effectiveness
of real-time risk management strategies.

Reduction of Budget Overruns — Monte Carlo simulations contributed to a 25%
decrease in budget overruns in wireless telecom projects (Syahchari & Hapsari, 2022),
highlighting the role of probabilistic modeling in financial risk assessment.

Al-Driven Risk Identification — Al and ML-based models improved risk detection
accuracy by 35% compared to traditional methods (Milojevi¢ & Redzepagic, 2021), enabling
project managers to identify and mitigate risks earlier in the project lifecycle.
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Failure  Reduction in  Engineering Projects — Predictive analytics in
telecommunications reduced project failures by up to 40% (Chaczko, Slehat, & Salmon,
2016), proving that Al-powered risk management enhances decision-making.

Telecommunications Network Resilience — Telecom firms using big data analytics
experienced a 30% improvement in network failure prediction and response times (Kastouni
& Lahcen, 2020), showcasing how predictive risk management ensures network reliability.

4. Leveraging Al, Machine Learning, and Big Data Analytics for Predictive Risk
Management

Artificial intelligence (Al) and machine learning (ML) have transformed risk
management by enabling predictive analytics and automated risk assessment. These
technologies analyze vast datasets to identify potential risks, predict project failures, and
optimize decision-making processes. In telecommunications, ML algorithms detect patterns
in historical project data, allowing project managers to proactively address risks before they
escalate. Additionally, Al-driven decision-support systems enhance project teams’ ability to
identify and respond to emerging risks dynamically.

Big data analytics plays a crucial role in modern risk management by processing large
volumes of data to detect trends and vulnerabilities in telecommunications projects.
Predictive analytics enables engineers to forecast potential delays, equipment failures, and
budget overruns. By leveraging structured and unstructured data from multiple sources,
project managers gain deeper insights into risk factors and can implement data-driven
mitigation strategies.

4.1. Scenario-Based Simulations for Risk Assessment

Scenario-based simulations, such as Monte Carlo simulations and digital twins,
provide valuable tools for assessing risk impact and developing contingency plans. Monte
Carlo simulations are particularly useful in financial risk modeling for telecom projects,
helping organizations estimate potential budget overruns and investment risks by simulating
thousands of possible outcomes based on input variables. Digital twins, which create virtual
replicas of network infrastructure, allow for real-time risk monitoring and predictive
maintenance. For instance, in network management, digital twins simulate how new
equipment deployments or spectrum allocation changes might affect network performance.
This capability reduces downtime and improves operational efficiency by identifying
potential failures before they occur.

Telecommunications projects face several industry-specific risks that can impact
network performance, security, and regulatory compliance. One critical challenge is
spectrum interference, which can disrupt signal quality and degrade network efficiency. Al-
driven spectrum monitoring systems play a crucial role in detecting and mitigating
interference issues, ensuring optimal network performance. Another significant risk is
cybersecurity threats, as telecommunications networks are frequent targets of cyberattacks
and data breaches. By leveraging big data analytics, companies can identify vulnerabilities in
network security, enabling proactive measures to prevent potential threats. Additionally,
regulatory compliance remains a complex issue in the telecom industry due to ever-evolving
legal requirements. Al-based compliance tracking tools assist companies in navigating these
regulations, reducing the risk of legal penalties and ensuring adherence to industry standards.
Addressing these risks through advanced technological solutions increases the reliability,
security, and compliance of telecommunications projects.
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Table 1 - Comparison of Traditional and Modern Risk Analysis Methods
Method Application Advantages Limitations
PRA Telecom, construction | Evidence-based predictions, | Complex

guantitative assessment calculations
Monte | Financial risk modeling | High accuracy Requires large
Carlo datasets
Al & | Big Data analysis Automation, risk forecasting | Expensive
ML implementation
FMEA | Manufacturing,safety | Simplicity, failure | Limited predictive
prevention power

Limitations and Challenges in Implementing Advanced Risk Analysis Methods

Despite their advantages, modern risk analysis techniques face several challenges that
hinder widespread adoption in telecommunications engineering project management.

High Implementation Costs and Technical Complexity
Implementing Al, ML, and big data analytics requires substantial investment in
infrastructure, software, and specialized personnel. Many telecommunications companies
face budget constraints, limiting their ability to fully adopt these technologies. Additionally,
these systems demand extensive training for project teams, which can delay integration and
increase operational costs.

Data Privacy and Security Concerns
Big data analytics and Al-driven risk management involve processing sensitive data,
including customer information and proprietary network configurations. Ensuring
compliance with data protection regulations, such as GDPR and local cybersecurity laws, is
critical to minimizing legal and reputational risks.

Shortage  of  Skilled Professionals  and Organizational Resistance
The successful implementation of modern risk analysis methods depends on experts in Al,
data science, and probabilistic modeling. However, there is a shortage of professionals with
the necessary expertise in risk analytics. Additionally, resistance to adopting new
technologies within organizations can slow down the transition from traditional risk
management approaches.

Integration  Challenges with  Existing Project Management Frameworks
Many telecommunications firms rely on traditional project management frameworks that
may not fully support Al-driven risk assessment tools. Integrating these new methodologies
requires careful planning, workflow adjustments, and hybrid models that blend conventional
and modern risk management techniques.

Ethical and Bias Issues in Al-Based Risk Assessment
Al and ML models can be subject to biases in data processing and decision-making. Biases
In training datasets may lead to inaccurate risk predictions, affecting project outcomes.
Ensuring transparency, fairness, and ethical considerations in Al-driven risk models is crucial
to maintaining reliability in risk management systems.

Opportunities of Modern Risk Analysis in Engineering Project Management

The adoption of modern risk analysis methods presents significant opportunities for
engineering project management.
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One major benefit is informed decision-making. Advanced analytics and predictive
modeling offer project managers deeper insights, allowing them to make well-founded
decisions and anticipate potential risks before they materialize.Another key opportunity
Is cost efficiency. By minimizing financial losses caused by project delays and unexpected
failures, predictive risk management helps organizations maintain budget discipline and
improve overall financial planning.Regulatory compliance and security also see
improvements with modern risk analysis. Al-powered compliance tracking systems assist
companies in navigating complex regulations while also fortifying cybersecurity defenses in
telecommunications infrastructure.

Additionally, these modern techniques provide scalability and adaptability. Risk
management solutions can be tailored to projects of different sizes and complexities,
ensuring that both small-scale and large-scale initiatives benefit from structured risk
assessment.Lastly, competitive positioning is strengthened. Companies that integrate Al,
ML, and big data analytics into their risk management strategies gain an advantage by
increasing project efficiency, reducing uncertainties, and maintaining reliability in
operations.

Conclusion

The integration of modern risk analysis methods into telecommunications engineering
project management presents substantial opportunities for improving project success rates,
enhancing decision-making, and mitigating risks proactively. Al, ML, big data analytics, and
scenario-based simulations equip project managers with powerful tools for identifying,
assessing, and addressing risks with greater accuracy and efficiency.Al-driven analytics and
predictive modeling boost decision-making, while big data analytics provides deeper insights
into potential vulnerabilities. Scenario-based simulations, such as Monte Carlo models and
digital twins, improve contingency planning and strategic preparedness.

However, challenges such as high implementation costs, data privacy concerns, and
the need for specialized expertise must be addressed to fully realize the benefits of these
technologies. Organizations should invest in workforce training, allocate resources for
technological advancements, and develop comprehensive risk management strategies tailored
to industry needs.As risk analysis in telecommunications continues to evolve, emerging
technologies such as quantum computing and blockchain hold the potential to further
revolutionize risk management. By adopting a balanced approach that combines traditional
and modern risk management practices, telecommunications engineering projects can
achieve greater resilience, efficiency, and long-term sustainability in an increasingly complex
and dynamic environment.
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CPABHUTEJIbHBIA AHAJIU3 METOJ0OB MAIIMHHOI'O OBYUEHUSA 1151
OBHAPYXEHUS ®UILIUHIOBbIX BEB-CAVTOB

AnHoTamusi. PaccmarpuBaroTcs MeTOABI MAIIMHHOTO OOYYCHHUS JUIS BBISIBICHHS
¢bummHroBeIx BeO-caiiToB. Mccaenosansl Moaenu Decision Tree, Random Forest, XGBoost,
SVM, Autoencoder u Multilayer Perceptrons. IlpoBeaen aHain3 HCTOYHHKOB JaHHBIX
(PhishTank, UNB), BbimonHeHa mnpenodpaboTka W pasfeieHue BBIOOPKH, a Takke
mpoBeieHO oOydeHwe u oreHka Mmozenei. [lo pesynbratam skcrnepumeHToB XGBoost
MOKa3aJl HAMITyYIIIyI0 TOYHOCTh KiacCHUUKai. BeImoiHeHa BU3yannu3aius pe3yabTaToB,
noATBepkaaromas 3p(QEKTUBHOCTh pPa3NMUHBIX Mozenei. [loguepkuBaeTcss Ba)XKHOCTH
BBIOOpA AJITOPUTMOB WM TMAapaMeTPOB OOYYCHHS IJIS TOBBIIICHUS HAACKHOCTH ICTCKIIUU
(ummuHra.

KiawuyeBble cioBa: MammHHOEe oOOydeHue, (UIIMHT, KuOepOEe30MacHOCTb,
kinaccuduxanus URL, ananus yrpos.

1 BBeaenue

@OUIIMHTOBBIE aTaKU MPEACTaBISAIOT COOOM Cephe3HYyI0 Yrpo3y UIsl Mojb3oBaTeei
cetu HMutepuer. KubepnpecTynmHUKH CO37aI0T TOJJEIbHBIE BE0-CalThl, UMUTHPYIOIIHE
JIETUTUMHBIC PECYPChI, YTOOBI MTOXUINATH MTEPCOHANIbHBIE JaHHBIC. TPaUIIMOHHBIE METOIbI
3alUThl, TaKWE KaK YEPHbIE CIHCKH, UMEIOT OrPaHUYCHHYIO 3(()EKTHUBHOCTH, MOITOMY
aKTyaJbHO WCIIOJIb30BAHUE AQJITOPUTMOB MAITUHHOTO OOY4YeHHUs [JIi aBTOMATHYECKOTO
BBISIBJIEHUSI MOLIEHHUYECKUX CAaUTOB.

2 Metoabl o0Hapy:KkeHUs1 QUINMHIOBBIX CATOB

Metonpl 0OHapyKeHUS! (PUIIMHTOBBIX CAMTOB MOXKHO pPa3/eUTh HA CUTHATYpHBIE,
HBPUCTUYECKHE U OCHOBaHHbIE Ha MAIIMHHOM oOOydeHuu. CHUTHATYpHBIE METO/bI
UCIIOJIB3YIOT 0a3bl JAHHBIX U3BECTHBIX (DUIITMHTOBBIX CAWTOB, HO MX TJIaBHBIN HEJOCTATOK —
HECIIOCOOHOCTh  BBIABIIATH HOBBIE YIPO3bl. OIBPUCTUYECKUE METOJbl AHAIU3UPYIOT
ctpykrypy URL, HTML-k0ox ¥ 371€EMEHTBI CTPaHULbI, BBISABIISS TOAO3PUTENBHBIE IPU3HAKH,
takue Kak anmuHHble URL, ckpbiThie opMbl MM MOAMEHY coaep:KuMoro. OIHAKO OHH
MOTYT JaBaTh JIOXKHBbIE cpabaTbiBaHWA. MeTOJabl MAalUIMHHOTO OO0y4YeHusi O0ydaroTcsi Ha
O0onpIIMX 00beMax MaHHBIX, YTO MO3BOJISIET ABTOMATHYECKH KIACCU(UIIMPOBATH CANTHI.
Onu MoryT aHanuzupoBarh TekcToBblie mNpusHaku URL, ctpykrypy HTML, a Takxe
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NOBEJCHUE TOJIb30BaTened Ha caire. Cpeau MOMyJSIPpHBIX aJrOPUTMOB BBIIACHSAIOTCS
Random Forest, XGBoost, SVM wu HeiipocereBsie Mojaenu, Takue kak CNN u Autoencoder.
MammaHoe 00y4eHHE IEMOHCTPUPYET HauOOJBIIYI0O TOYHOCTh W TO3BOJISIET BBISBIISATH
Jla)Ke HOBBIC, paHEe HEU3BECTHBIC (DUIMHTOBBIC CAUTHI [2].

2.1 HMcnoandyemblie ajaropurmbl (Decision Tree, Random Forest, XGBoost,
SVM, Autoencoder)

B nanHoii paboTe UCMONB3YIOTCS HECKOJIBKO alTOPUTMOB MAIIMHHOTO OOYYEHHUS JUIs
oOHapyskeHust GpUIMHTOBbIX BeO-caiiToB: Decision Tree, Random Forest, XGBoost, SVM u
Autoencoder. Kaxapli u3 HHMX wurpaer cBowo poib B kiaccudukanuu URL  kak
(OUIIUHTOBBIX WA JIETUTUMHBIX.

Decision Tree (mepeBo pemieHuii) — 3T0 0a30BbIil aJITOPUTM, KOTOPBIA CTPOUT
IPEBOBUIHYIO CTPYKTypy Ha ocHoBe mpuzHakoB URL. Ha kaxnom y3sie nepesa
MIPUHUMAETCSl peuieHue, Hanpumep, copepxuT au URL [P-agpec wim sBnsiercss M OH
CJIIMIIKOM JUIMHHBIM. B KOHEYHOM UTOT€ MOJENb OMPENEIAET, K KAKOMY KJIacCy OTHOCHUTCS
caiit. Decision Tree mpocT B MHTEpIIPETAIMH, HO CKIIOHEH K IIepeo0ydeHuro[5].

Random Forest (cimywaiiHbiii Jiec) — aHCamOJIEBBIM METOJ, OOBEIUHSIOUIUN
MHOXECTBO JIepeBbeB pemieHuil. Kaxnaplii oTaenpHbId  KiIacCU(PUKATOp CTPOUTCS Ha
CIIy4yallHOM TIOJIMHOXKECTBE JIaHHBIX, A MTOTOBBIM pe3yJbTaT MOJY4YaeTcs IyTeM
rojocoBanus. Ot1o genaer Random Forest Gonee ycToMUMBBIM K NEpPEOOyYEHHIO U
MOBBIIIACT TOYHOCTH Kiaaccupukanuu[10].

XGBoost (rpagueHTHbIA OyCTUHT I€PEBBEB) — OJUH U3 CAMBIX MOIIHBIX AJITOPUTMOB,
OCHOBAaHHBIX Ha JAEepeBbsiX pemieHuil. OH o0y4aeTcs Mmocien0BaTeabHO, UCIIPaBIIsas OLIMOKU
MPEABIAYIIUX MOJIEIIEH.

SVM (MeTol OmOpHBIX BEKTOPOB) — AJITOPUTM, KOTOPBIA CTPOUT TMIEPIIOCKOCTD,
pa3leNAIoNlyI0 Kiacchl JaHHbIX. B KoHTekcTe nerekuuu (uimmara SVM aHanusupyet
npuzHaku URL u HaxoauT oONTUMalbHOE paszfeieHue Mexay (UIIMHTOBBIMH U
0e3omacHbIMM cailTaMu. DTOT MeToA d(P(PEKTUBEH MpPU HEOOJBIIMX HAOOpax JAHHBIX, HO
MOJKET MOTPeOOBATh 3HAYMTEIHHBIX BEIUUCIIUTEIBHBIX pecypcoB[9].

Autoencoder (aBTO’HKOJEp) — O3TO HeHWpoceTeBas MOJeNb, HCIOJb3yeMas IS
BBISIBIICHUS aHOMaiuii. B mannoi pabote aBTo’HKOAEp 00Oydaercs Ha JeruTuMHbIX URL u
3aremM aHaimsupyer Bxomsmuye URL, BBISABISISE OTKJIOHEHHST OT HOpPMbI. Ecim caurt
OTJIMYACTCS OT OOBIYHBIX, MOJIE)Tb IOMEYACT €ro KakK MOTCHINAIbHO (PUITMHTOBBIN[5].

2.2 Boi0oop u uzBjaedenue npusHakos URL

Jl1st BeIsSIBIIEHUST (DPUIIIMHTOBBIX CAMTOB aHAIM3UPYIOTCS PA3IMYHbIE XapaKTEPUCTUKHU
URL, KoTOpbIE MOKHO pa3ieiuTh Ha Tpu rpynnbl. CTPYKTYypHbIE MPU3HAKHU OLICHUBAIOT CaM
azpec, BKJIOYas ero JiuHy, Hanuuue [P-anpeca BMecTo TOMEHHOTO MMEHH, CUMBOI "(@",
nedrChl U COKpAICHHBIE CCHUTKUA. TaKue AIEeMEHTHI YaCTO BCTPEYAIOTCS B MOIICHHHYECKUX
URL. JlomeHHbIE NIpU3HAKU IIOMOTAKOT ONPEACIUTh HAAEKHOCTh CalTa, aHAIU3ZUPYS
BO3pACT JJOMEHa, CTaTyC PEruCTpalui U YPOBEHb TpaduKa, MOCKOJIbKY (PUIIIMHTOBbIE CAThI
OOBIYHO CYIIECTBYIOT Henouro. [loBeneHyeckre MpU3HAKK OLIEHUBAIOT COJIEP)KMMOE BeO-
CTpaHMIIbI, BKIIIOYAsl MCHOJb30BaHME iframe, CKPBITBIX 3JEMEHTOB U NEpEeHANpaBlICHUN,
KOTOPBIE MOTYT yKa3bIBaTh Ha BPEJIOHOCHYIO aKTHBHOCTH[/]. DTH NMPHU3HAKU TO3BOJSIOT
QIropuTMaM MAIIMHHOTO OOyYeHMs] aBTOMATUYECKH OTJIMYaTh (DUIIMHTOBBIE CAMTBI OT
nerutuMHbIX. Ha pucynke | mpencraBieHa cxema apXMTEKTypbl Mpollecca BblOOpa u
u3BneueHns npuszHakoB u3 URL, Bxmouaromas stanbel NpeaoOpaOOTKH, BbLACICHUS
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JIEKCUYECKUX, XOCTUHI- W KOHTEHTHBIX XapaKTEpPHUCTHUK, (OPMHpYST HTOTOBBI HaAOOP
PU3HAKOB.

( BxopoHele UREL j

\J

| IpepobpaboTia URL
(HOpMann3auns, pasbop)

v / \“
- FOHTEHTHBIE NPH3HEKN | |pMaHEKN XOCTHHTE J IBKCHYSCHINE NPHEHEKN
g 2 {MeTa-flaHHbIE, 3aron 0Bk [LNS, WHOIS, IP-aupec) {ANUHE, CNBLCUMBONEI, LMtpEI)

Y

i

DUHENEHBIA Habop NpU3Hakos

Puc. 1 - ApxurexTypa mpoiiecca BpiOopa 1 u3BieueHus npuznakon n3 URL

3 Coop u oOpadoTka nanHbIX. UcTounuku 1anHbix (PhishTank, UNB)

Jnst o0yuenust mojenu ucnonb3ytorcsa ¢umuHroBsle URL-agpeca u3 PhishTank u
JaeruTuMHbIe B3 HaOopa gaHHbix UNB. PhishTank — oTkpreitTas 6a3za maHHBIX, coaepiKarias
cruckn (pummaroBeIXx URL-ampeco. [laHHbIE OOHOBIISIFOTCS COOOINECTBOM M JOCTYITHBI B
pazimuunbix  ¢dopmatax (CSV, JSON). M3 »storo wucrounuka ObU10 BbhIOpano 5000
¢umumHroBeix URL mig oO0yuenus mogenu. UNB (University of New Brunswick) — 3to
VYuuBepcurer Hpro-bpancynka B KaHane, KOTOpbIN MpeaOCTaBIs€T OTKPBHITHIE HaOOPHI
JAaHHBIX TI0 KuOepOe3zonacHOCTH. B koHTEKcTe MaHHOW pabOThl MCTOIB3YIOTCS JAaHHBIE W3
CIC-URL-2016, conmepxamue Oe3omacHbie u BpemoHocHble URL-aapeca, Bkirouas
(UIIUHTOBBIC, ClaM, BPEIOHOCHBIE M Jedelic-callThl. DTOT HA0Op JAHHBIX IMMOMOTAeT B
oOy4yeHnn Mojenield MamuHHOTO oO0ydenus misa kinaccupukarmu URL mo ypoBHIO yrpo3sl.
Tabmuua 1 nmemoHcTpupyeT, kakue nanHubie coiepkarcas B CIC-URL-2016 u kak oHu
KJIaCCU(DUITUPYIOTCS JIJISl aHAJIM3a YTPO3 B UHTEPHETE.

Tabauna 1 — Onucanue MaTpulbl OIIUOOK KiIaccudukaTopa

URL Tun URL | Karterop | IIpuznaku Hcroun | URL
us YIpo3bl HK
http://lexample.com/login | Jlerutumu | besomac | Her yrpo3 UNB http://example.com/login
BI HBI’ CIC-
URL-
2016
http://free-gift.com/win | ®ummnro | ®ummuar | Jnuaa URL, | PhishTa | http://free-gift.com/win
BBIN crienicuMBoIIbl | NK
http://malware.com/dow | Bpemonoc | Malware | TTono3putens | UNB http://malware.com/dow
nload.exe HBIH HBII JIOMEH CIC- nload.exe
URL-
2016
http://spam- Cnam- Cnam [Mepenanpasn | UNB http://spam-
ads.com/buy-now cair CHHS, CIC- ads.com/buy-now
pekiiama URL-
2016
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4 O0yueHMe U OLlEeHKA MojeJsiei

OOyueHnue Mojened BKIIOYAaeT B ce0si pa30MEHUE [aHHBIX Ha OOydYalollyr W
TECTOBYIO BBIOOpKH, OOpabOTKY MPU3HAKOB M HACTPONKY ajIrOpUTMOB MAIIMHHOTO
oOyuenusi. B mpouecce oO0ydeHusi MO aHAIU3UPYIOT U3BIeueHHbIe npu3Haku URL-
azpecoB U (QOpMHUPYIOT mpaBwmiia g kiaccudukanuu. OreHka Mojened MpOBOAUTCS C
WCIOJIB30BAaHUEM METPUK KayecTBa, IMO3BOJISIIOIIMX OMNPEACTUTh WX CHOCOOHOCTH
KOPPEKTHO KiaccuduimpoBarh GummaroBbie u jaerutuMabie URL. OOyduenue monmeneit
MPOBOAUTCS C UCIOJB30BAHUEM PA3IMYHBIX AJITOPUTMOB MAIIMHHOTO OOYYEHHsI, BKJIIOUAs
Decision Tree, Random Forest, XGBoost, SVM u Autoencoder[14]. JlaHHbIC MPOXOIST
npenoopadoTKy: ymameHue mayOauMKaToB, HCHpaBiceHHE ¢GOpMATOB U U3BjIeUeHHE 17
MIPU3HAKOB, BKJIIOYAs XapaKTEPUCTUKH aapecHoil cTpoku, nomeHa u HTML-kona. 3atem
BbIOOpKa U3 10 000 URL paznensercs B cooTHomeHnu 80:20 Ha 00ydJarolnIyr0 U TECTOBYIO
qyacTH 17151 3G (HEKTUBHOTO 00YUEHUST MOJIETH.

5 TpeHHpoOBKa U TeCTHPOBAHHE

TpeHupoBka MojeNeil MPOBOAUTCA Ha oOOyuwaromield BBIOOPKE, TJe aJTOPUTMBI
aHAMM3UPYIOT u3BleueHHbIe npu3Haku URL u ¢opMupyroT npaBmia s Kiaccuukaiuu.
[Tocne 0oOy4yeHuUst MOJIETU TECTUPYIOTCSA Ha OTJIOKEHHON BBIOOPKE, YTO MO3BOJISIET OLIEHUTD
WX CHOCOOHOCTHh MPAaBWIBHO pa3ivyarh (UINUHTOBBIE U JIETUTUMHBIE calThl. OlleHKa
MIPOBOJIUTCS C WCTOJIB30BAHMEM METPHK KadyecTBa, TaKUX KaK TOYHOCTh W F1-mepa, 4To
MIOMOTaeT ONPeaeaUTb 3PPEKTUBHOCTD KaXKA0r0 aJrOpUuTMa.

B 2 X Precision X Recall

Precision + Recall

I'ne:

Precision — moJist mpaBUIIBHBIX TIPEACKA3aHMA CPEIM BCEX MOJI0KUTEITBHBIX
npenckaszanuii Recall — monst mpaBUIIbEHO HANICHHBIX MTOJIOKUTEIIBHBIX CITyYaeB CPEIA BCEX
(aKTUYECKUX MOJOKUTETbHBIX.

Ipumep ooyuenus Decision Tree:

from sklearn.tree import DecisionTreeClassifier
tree = DecisionTreeClassifier (max depth = 5)
tree.fit (X train, y train)

[TonoOHBIM 00pa3oM 00yUYarOTCS U PYTUE AITOPUTMBI, UCTIONB3YS X _train, y train.

TecTupoBanue mojaeJien

[Tocne oOy4yeHMsT MOJEnM TPOBEPSIOTCS HA TECTOBOM BBIOOpKE. [[s oreHku
TOYHOCTH pabOThl aAJITOPUTMOB BBITIOJHSIOTCS TIPEJICKa3aHUsS MW CpaBHEHHE HUX C
(haKTHYSCKUMU 3HAYCHUSIMH.

from sklearn.metrics import accuracy score

y pred = tree.predict (X test)

accuracy = accuracy score(y test, y pred)

print (f"TouHocTs MOmenm: {accuracy:.3f}")

DTOT TPOLECC MO3BOJISIET OMNPEACIUTh, HACKOJIBKO XOpPOUIO KaXAas MOJIEIb
kiaccuduuupyet pummHrossie u Jerutumubie URL-anapeca.
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6 Buzyaaunzanusi pe3yJibTaToOB

Hanee  mpencraBieHbl — rpaduyeckue — WUIIOCTpalldd,  JEMOHCTPUPYIOIINE
XapaKTEPUCTUKU JAHHBIX M PE3yJIbTaThl pabOThl Mojelield. ['mcrorpaMMbl pacrpeneneHus
JAHHBIX TTO3BOJISIIOT BBISIBUTH 3aKOHOMEPHOCTH B Mpu3Hakax (PucyHnox 2):

DNS_Record Domain_Age Domain_End Have_ At
6000 8000 ] 10000
8000
w000 8000
4000
&000 | w200
4000
4000 2000
2000
2000 2000 | 2000
0 I 0 0 0 .
000 025 050 075 100 000 025 050 075 100 000 025 050 075 100 000 025 050 075 100
Have_IP Label Mouse_Ower Prefix/Suffix
10000 5000
8000
8000 4000 8000
8000 3000 6000 6000
4000 2000 4000 4000
2000 1000 2000 2000
0 : ; ! . 0 : . ; 0 : ; ! 1 0 : . ; |
000 025 050 075 100 000 025 050 075 100 000 025 050 075 100 000 025 050 075 100
Redirection Right_Click TinyURL URL_Depth
10000 10000 I
8000
8000 8000 2000 II
6000 5000 6000 1500 i "
000 4000 4000 1000 | " i”
2000 2000 2000 s00 1
. . . d U
000 025 050 075 100 000 025 050 075 100 000 025 050 075 100 0 5 10 15 20
URL_Length Web_Forwards Web_Traffic https_Domain
8000 10000
1
I 2000 | 8000 |
5000 | 8000
8000 |
| 5000 | | 000
000 |
4000
| 4000 | I 2000 |
~l || | =]
o : ' : " 0 : : : I 0 I : ' : " 0 : : : :
000 025 050 075 100 000 025 050 075 100 000 025 050 075 100 000 025 050 075 100
iFrame
8000 i
8000 |
4000 |
2000
I |
0

0 025 050 075 100

Puc. 2 - 'uctorpammsl pactipeneneHus JaHHBIX

Jns aHanmza KoOppensiiuyd MEXIy MpuU3HakaMu Obljla TOCTPOEHA TeIioBas KapTa
(Pucynok 3). OHa mo3BOJISIET HAIJISIAHO OILICHUTh CTEMEeHb 3aBUCUMOCTU MEXIY Pa3TuIHBIMU
XapakTepucTUKaMu B HabOope naHHbIX. Ha auaroHanu TemaoBOM KapThl HAOJIOMAOTCS
CBETJIbIe 00JIaCTH, YTO COOTBETCTBYET IOJHON KOPPEJSIIIUU TPU3HAKa C CaMUM COOOM
(3HaueHne koppensuuu = 1). SIpko-kpacHble 00JIACTM YKa3bIBalOT Ha CHUJIBHYIO
MOJIOKUTEIIBHYI0 B3aWMOCBSI3b MEXAY ABYMS NpPU3HAKaMH, TOTAA KaK TEMHBIC YYaCTKH
CBUJIETEIBCTBYIOT O CJIa00W WM OTpHUIATENbHOU Koppemsuuu. Mcnonmb3oBaHue maHHOM
BU3yaJIM3aIlMM TIOMOTAeT BBIABUTH HW30BITOUHBIE TPHU3HAKH, KOTOPHIE MOTYT HETaTHUBHO
MOBJIUATH HA 00yUYeHUE MOJICIIH, a TAK)KE ONPEACIIUTh Hanboiee 3HaYUMbIC TIEPEMEHHBIC TS
IaJILHEUIIIEro aHajIn3a.
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Have_IP -

Have_At

URL_Length

URL_Depth

Redirection

https_Domain

TinyURL

Prefix/Suffix

DNS_Record

Web_Traffic

Damain_Age

Diomain_End

iFrame

Mouse_Ower

Right_Click

Web_Forwards

Label

Label -

iFrame

Hawve At
TinyURL

&
U
>
o

T

URL Depth
Redirection

Prefix/Suffix
Web Traffic
Right_Click

URL Length

DNS Record

hktps Domain
Domain_Age
Domain_End
Mouse_Cver
Web Forwards

Puc. 3 - TennoBas kapTa Koppesiui

AHanmu3 Ba)XXHOCTM MPU3HAKOB TIOMOTaeT OIpeAenuTb, kakue mapamerpsl URL
HaunOosee 3HaUUMBI Ji71s1 Mojienu (PucyHnok 4):
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Web_Forwards 1
Right_Click
Mause_Over 1
iFrame -
Domain_End 1
Domain_Age 7
Web_Traffic
DM5_Record 4
Prefix/Suffix

Feature

TinyURL 1
https_Domain 7

Redirection 1

URL_Depth
RL_Length
Hawve_ At

Have_IP

0.0 01 0z 03 04 05 06
Feature importance

Puc. 4 - AHanu3 BaXXHOCTH MTPU3HAKOB

7 CpaBHeHMe Mojiesieil M BLIBO/

Ha ocHOBe mpencTaBieHHBIX NaHHBIX OBLTM OIICHEHBI IIECTh MOJEICH MAIIMHHOTO
oOyueHus 1o Metpukam Train Accuracy (tTouHocThs Ha oOyuarorieM Habope) u Test Accuracy
(TOYHOCTH Ha TECTOBOM Habope)(Tabiuia 2).

Ta6auna 2 — CpaBHeHHne MojeJei

ML Model Train Test
Accuracy Accuracy
XGBoost 0.866 0.864
Multilayer 0.858 0.863
Perceptrons
Random Forest 0.814 0.834
Decision Tree 0.810 0.826
AutoEncoder 0.819 0.818
SVM 0.798 0.818

BriBOJ

XGBoost u Multilayer Perceptrons mokazajii Hauidyyllue pe3yiabTaThbl, YTO
JenaeT WX NPEANOYTUTEIbHBIMM  JJIsi  JaHHOM 3amaur. Random Forest Takxke
MPOJAEMOHCTPUPOBAN JOCTOMHYIO TOYHOCTb, HO YCTymuia ABYM JjuaepaMm. Decision Tree,
AutoEncoder 1 SVM mnokazanu MeHee yJIOBJIETBOPUTEIbHBIE PE3YyJbTaThl, YTO TOBOPUT O
HEO0OXOMMOCTHU UX JaJIbHEUIIeH HaCTPONKH MM UCIIOJIb30BaHUS 00JIee CIIOKHBIX MOJIETICH.
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3aki0ueHue

B nmanHoit pabore ObLT MpOBENEH aHAIW3 METOJOB MAIIMHHOTO OOy4YeHHUs s
BBISIBJICHHSI (PUIIMHTOBBIX BeO-caiiToB. PaccMoTpensl pa3imunbie Moeu, BKIrodas Decision
Tree, Random Forest, XGBoost, SVM, Autoencoder u Multilayer Perceptrons. B xone
skcriepuMeHToB X(GBoost mpomeMoHCTpUpoBal HAWIYYIIyl0 TOYHOCTb, YTO JENAeT €ro
HanbOonee S(PPEKTUBHBIM MJIsi JAHHOW 3aJayd. bbUIM TMPOaHAaTU3WPOBAHBI WCTOYHHKH
nanubix (PhishTank, UNB), npoBenena npeno06paboTka U pasfeneHue BbIOOPKH, a TaKkKe
BBITMIOJTHCHA BU3yaIHM3aIusl pe3ynbTaTroB. [lodydeHHBIE NaHHBIC MOATBEP)KIAIOT Ba)KHOCTH
BHIOOpA MOJIETTH M TTApaMETPOB OOYUCHHUS JIJIS TIOBBIIICHUS KaueCTBa NETEKIIUU (DUIITHHTOBBIX
aTax.

byaymme wuccnemoBaHus MOTYT OBITh HAmpaBiICHbl HA YIydIICHHE yCTOHYMBOCTH
Mojieliel K HOBBIM BHJIaM aTak, a TAKXkKe Ha pa3paboTKy TMOPUIHBIX MOIX0/I0B, COUETAIOIIUX
METO/Ibl MAIITUHHOTO O0YYEHHUS U SBPUCTUUYECKUE MTPABUJIA.
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KEJILJIIK INABYBLTIAPJBI AHBIKTAY TEXHOJOTUSIJIAPBIHA
TAJIIAY

Anparna:  JKenunik  malybUiIapAasl  aHBIKTAyAbIH 3aMaHayH TEXHOJIOTHSUIAPHI
KOMITBIOTEPIIIK >KEJIepieri KuOepKayinTep/ll aHbIKTayFa *oHE allIbIH allyFa OarbITTaJIFaH
olicTep MEH KypaylJIapJbIH KeIIeH1 OOJIbIN TaObuIabl. MyHAall TEeXHOJIOTHUSUIAPIbIH HEeT131H
aHOMAaIMSUIapAbl AaHBIKTAY YIIIH KoJATaHOa oicTepiH (6enriti malysll YATUIEPIH 13/1eY) KoHe
MIHE3-KYJIBIK TalayblH KOJJIAHATHIH KEJNUTIK TpadukTi Tanmay xyienepi Kypaiabl. COHFbI
KBUIIaphl JKACaHbl MHTEIJICKT MEH MAIIMHAJBIK OKbITYFa HEri3JeNireH Tacuinep OenceHmal
TYpZle eHTi3uTyae, OV Kypaesni xoHe OypblH Oenrici3 KayinTeplli aHbIKTayFa MYMKIHIIK
oepeni. CoHbIMEH KaTap, 3aMaHayd MICUIIMIAEP MOHUTOPUHI TIEH JKEIEN OpPEKEeT EeTYMAiH
TUIMIUITIH apTThIPy YIIH OYITTH TEXHOJOTWAJIAP MEH VJIKEH AEpeKTepl Tajaayabl
OipikTipeai. MyHnail TeXHONOTUsIapAbl KOJAAHY KuOepmalybligap CaHbIHBIH —©cyl
KarJalblHAa TOYEKeNJIepAl azalTyra >KoHE >KeNUTK MHQPaKypbUIBIMHBIH TYPAKTHUIBIFbIH
KaMTaMachl3 €TyTe bIKMaT eTe/l.

Herizri ce3nep: Xenunik maOysuigapabl aHblkTay, Kubepkayincizmik, Kemimik
tpaduk, Kubepkayinrep, XKeznen apeker ery, Keninik UHPpaKypbUIbIM.

1. Kipicne

[[TaOywuaapbl aHBIKTAy TEXHOJIOTHSUIAPBI PYKCATChI3 KOJ JKETKI3y OpEKeTTEpiH,
3USTHBI OPEKETTEP/Il KoHE OacKa KayinTepiAl aHBIKTayJbl KaMTaMachl3 €TETiH aKMapaTThIK
KAyINCi3AiK KyHeciHIH Herisri aneMeHTiH Ouimipeni. KonmaHbuiaThiH aHBIKTAY SJICTEpIHE,
madybuT TypJiepiHe, KOPFAaHBIC APXUTEKTYPAChIHA KOHE )KYMBIC TPUHIUITEPIHE OaliIaHBICTHI
OCBI TEXHOJIOTHSIIAP/IbI XKIKTEYIIH KOITETeH Tociiaepi 0ap.

[[Tabypumapabl aHBIKTAYABIH K€H TapajdfaH dJICTepiHiH Oipi-KoaTaHOaHbl Tanaay. On
Kipic TpaduK TMeH OKuFajgapAbl Oenrumn maldybuLIapablH JACPEKKOPHIMEH CallbICThIpyFa
Heri3eNred. Opoip madysut 6enrim Oip mabdnoH (KoaTaHOa) TypiHae Ooaabl, OV xKyilere
Kayin naijga OolFaH Ke3le OHbl T€3 aHbIKTayra MyMKiHAIK Oepexi. byn omic OypbiHHaH
Oenrun KayinTepll aHbIKTayJa TUIMII, Olpak jkaHa, OypbIH Oenrici3 malysligapra ocal,
COHBIMEH KaTap KOJATaHOa IEPEKKOPBIH YHEMI KaHAPTY/Ibl KAXKET €TE/Il.
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Tarpl Oip MaHBI3ABI TOCLT — >KYHEHIH HEMece >KEINHIH KaJbIIIThl MiHE3-KYJIKbIHAH
aybITKyJap/ibl aHbIKTayFa HETI3JEJreH aybITKyJdapabl Tangay. KonranOa omiciHeH
albIPMAaIIBUIBIFBL, 0J1 ITa0YBLIAAp TYpasbl al/IbIH-al1a OUTIM/II KaKeT eTHei/ a1, O1pak oJeTTerl
MIHE3-KYJIBIK ~VATUIEpIH KOJjJaHadbl. benruieHreH HopMalapjaH ThIC —OeJICEHITIK
aHBIKTAJIFaH Ke3/e, Kyie BIKTUMal madybul Typalibl €CKepTy skacailabl. byn ofic acipece
HOJIIK KYHJIK a0ybUIiap MEeH KYpAeli KayinTepal aHbIKTay YIIiH Haiaansl, Oipak KaiaraH
MO3UTHUBTEP KayImi 0ap, eNTKEeH1 )KYHEHIH KaJbIIThl 9PEKET] YaKbIT O6TE KeJie 03repyl MYMKIH.

['ubpunti omictep KonaTaHOAHBI Tajnjay MEH aHOMAIUSHBI Talay MYMKIHIIKTEpiH
OipikTipemi, OV Mma0ysUIAApaAbl aHBIKTAY MOIAITIH apTThipaabl. Omap jKemen OpeKeT eTy
yIriH Oenriii KayinTep 6a3achkiH, COHA-aK KaHa KayimTep/i aHbIKTay YIITiH MiHE3-KYJIBIKTHI
Tannay alropUTMIEpiH maijganaHanasl. byn koMOMHaIMs CEHIMJII KOpFaylbl KamMTaMmachl3
€Te/Il JKOHE >KaJIFaH MO3UTHBTEP/Il a3aiiTazibl, Oipak alTapibIKTall ecenTey pecypcrapbl MEH
KYpJIeml AepeKTepi oHACY allfOPUTMICPIH KaXKeT eTe/Il.

[MaOypuiaap/ibl aHBIKTAY TEXHOJOTUSIIAphl COHBIMEH KaTap oJjap aHbIKTail ajaThiH
mabybu1 TypiHe Kapail skikreneni. XKyienep MaManIaupIpbuIFaH xkoHe DDoS malysuigapsl,
BUpycTap, TposiHaap, BeO-KoChIMINalapFa MmaldybUigap HEMece OCAJIBIKTapIbl Maijgaiany
OpeKeTTepl CHUSKTHl HAKThl KayilNTepJll aHbIKTayFa apHaiFaH OOJybl MYMKIH. OMmOebamn
KyHernep OpTypill Kayill TYpJeplH TajjjayFa XKoHE >KaHa IaOybul CIeHapHilsiepiHe
OeliiMienTyre KaO1aeTTI.

CoHBIMEH KaTap, TEXHOJIOTHS apXHTEKTypachl MEH >KYMBIC TIPHUHIUII OOMBIHIIA Op
TypJit 60i1ybl MyMKiH. JKenunik madybsuigapabl aHblkTay xyienepi (NIDS) HakTbl yaKbITTarbl
KETUTIK TpapUKTI TaNIalabl )KOHE MaKeT MEeH KOChUIbIM JCHTeHIHACT1 BIKTUMAJl KayinTepai
aHBIKTalAbl. XOCT WadybUINapbIH aHbIKTay kydenepi (HIDS) daitnpapaeiy e3repyiH,
npoLecTepal, TI3UTIMAL )KoHe 0acKa J1a MaHbI3bl XKYHWEIIK napameTpiiepAl 0akbliay apKbLIbl
XKeke TyitiHmep HeMmece cepBepiep ACHreHiHIEe KYMbIC icTeiai. BysnTTel mabysuigapabt
aHBIKTAy >KyHenepl OYIATThI opTajarbl KayintepAl Oakpiiay yiriH TapaTeuiraH ecenTeysep
MEH MaIlIMHAJIBIK OKBITYIbI TTaliJaiaHa Ibl.

[MaOysuiaap/ibl aHBIKTAYBIH 3aMaHayd TEXHOJIOTHSUIapbl MalllMHAIBIK OKBITY MEH
’KacaHIbl WHTEJUICKT OJIICTEPIH KOJIJIaHa OTHIPBIN OeyiceHnl Aambin Keneml. Jlepexrepi
Tajjay TMpOIECTEpPiH aBTOMATTaHIBIPY, aJaMHBIH MHUHUMAJIAbl KAaTBICYBIMEH KypJemi
madybuiIapAbl  aHBIKTAy KOHE O3repeTiH  Kayinrepre OediMmueny KaOuieti Oy
TexHoJorusiapasl KubepkayincizgikTiH HET13r1 KypajiblHa alHaIAbIpaibl.

AHOMAJIMSIHBI TAJI1AY

AHomalmsiHbI Tangay Hemece Anomaly-based Detection-xyiieHiH HeMece KEIiHiH
CTaHAAPTTHl ~ MIHE3-KYJIKbIHAH  aybITKYJapAbl  aHbIKTayFa  OarbITTalfaH  SKEJIUIIK
madybpUIapaAbl aHbIKTAy ofici. benrimi maldybul yiATUIEpIHE CYHEHETIH KOJITaHOANbIK
TajjayJjaH albIpMallbUIBIFbl, aHOMAIMSUIBIK TajAay *KaHa *oHe OYphIH Oenrici3 KayinTepl
aHBIKTAW anajpl, OYJI OHBI YHEMI ©3Tepill OThIPAaThiH KuOepKayinTep JaHamadThIHAA dcipece
THIM/II €TeTl.

byn omic maimamaHymisuiapAblH, KYPBUIFBUIAPIBIH KOHE KOCBIMINAJIAPIBIH THIITIK
MIHE3-KYJIKBIH TaJIJIay HOTMXKECIH/IE Maiaa 00IaThlH KAJIBINTHI JKeJl OSJICeHAUTITIHIH "HeT13r1
npodmmH" Kypyra HerizgenreH. OcbhmaH KediH Kyle aFbIMIarbl OpPEKEeTTI Y3HIKCI3
OaKpLIaiiibl, OHBI OENTUIEHI'eH 3TaJOHMEH CaJbICTBIPAAbl. OAETTEH ThIC JKOFaphl TpaQuK,
KYAIKTI Cypayyiap HeMece KOpFajaThlH pecypcTapra KOJ >KETKi3y OpeKeTTepl CHUSAKTBI Ke3
KEJIF€H aybITKYyJap BIKTUMAaJ KayllnTep PETIHIE KIKTEIE1I].
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AHOManusiIapapl  TalgayAblH 0acThl  apTHIKIIBUIBIFBI-OHBIH  KOJITaHOANaphl ol
’KacajiMaraH MIa0ybUIIapAbIH KaHAa TYPJIEPIH aHBIKTay KaoOineTi. byn OHBI MakcaTThl
madysigap (APT) Hemece kypaem 3usSHAB OarmapiiaMaliap CHSKTBl  3aMaHayH
KuOepKayinTepMeH KYpECyJllH TamnTbipMac KypajiblHa alHamablpaabl. JlereHmeH, ojic
KEeMILUTIKTEPC13 €eMeC: OJ1 3aHJIbl OPEKETTEp KaTe TYp/e aybITKyJIap PETIH/E KIKTEJIreH Ke3/e
KaJIFaH TO3UTUBTEPl TYIBIPYbl MYMKIH, COHBIMEH Karap IepeKTepil KOoH(UTrypauusiay
KOHE TaNJay YIIiH alTapiIbIKTal pecypcTapabl KaXeT eTei.

AHOManUsIIapabl TaNAAyIbIH JONAITT MEH THIMAUINTIH apTThIPy VIIIH MAaIlHHAIBIK
OKBITY JKOHE >KacaH[bl MHTEIUIEKT TEXHOJOTHSIIAphl OSICeH I KOJNIaHbUIaabl. by Tocuimep
KYWEHIH JKeNUIIK OpTajarbl e3repictepre OeliMaeny KaOUIeTIH KakcapTy apKbUIbl
aybITKYyJIap/ibl aHBIKTAY MPOLIECIH aBTOMATTaHbIpyFa MYMKIHJIIK Oepe/ii.

Ocpunaiiia, aHOMAJIMSHBI Tajlnay >KaHa »>KOHE Kypaell KaylnTepaeH OelceH/Il
KOpFay/ibl KAMTaMachlI3 €TETIH 3aMaHayy KHOepKAYIICI3AIK KyHelepiHiH MaHbI3Ibl KypaM/iac
Oemiri O6oxbin TaObuTanbl. KonTaHOaHbl Taljgay >KOHE MHTPY3USHBIH ajblH aly KyHhesnepi
CUSIKTBI OacKka oJICTEpMEH YHJIECKEH[e, OJ1 KUOepimaldybuiaap/blH KEH ayKbIMbIHA TOTEI
Oepe ajaThiH KOl JEHT €Il KOPFaHbIC KacayFa KOMEKTECEIl.

2. AHOMAJIMSIHBI TAJAAYABIH Heri3ri NpUuHIUITEePi

AHoManusiIapapl TanAay, JKYMEHIH HEeMece >KEIiHIH KaJbIIThl MiHE3-KYJIKbIHAH
aybITKyJap/lbl aHbIKTAay HEri3iHAe XKymbIic IicTeiial. OHBIH NPUHUHMITEPIH Keneciaeu
cuIarTayfa 0oJiaJibl.

AJNBIMEH KY€ KaJbIThl MiHE3-KYJIBIKTBIH HET13r1 NPOQUIIH KYpa OTBIPHIN, SAETTEr1
KeJl OeJICeHUIIT Typalibl AepeKTep Il )KuHanabl. by npoduib crannapTThl TpaduK Kesemi,
OZIETTEr1 JEpeKTep MapuIpyTTaphl >KOHE OJETTerl MalJalaHyIlIbl OPEKETTEPl CHUSIKTHI
onmusiapabsl KaMTubl. OcbliaH KeiliH JKyle arbIMaarbl OCJICEHIITIKTI TYPAaKThl OaKbliayFra
KoIllledl, OHbl OENTUICHTeH ATAJIOHMEH CalbICThipaabl. Ke3 KenreH aybITKynap, MbICAbI,
ONETTEH THIC KOFaphl Tpaduk, KYAIKTI cypayjiap HeMece KOpFalFaH pecypcTapra Ko
KETKIZY OPEKETTepl aybITKyJIap PETIHIE KIKTEIEI].

AHBIKTaIIFaH aybITKyJap BIKTUMAaJ Kayin YIIiH TangaHaabl. O YIIiH CTaTUCTUKAIBIK
Tangay, MalMHAIBIK OKBITY JKOHE MIHE3-KYIBIKTBI Taljay oJicTepl KOJJIaHbLIAIbI.
AHOMaJMSHBIH aybIpJIbIFbIHA OaWIaHBICTHI JKYHE OKIMIIITe €CKepTy kibepe anmaibl, KYIiKTi
opekeTTep i OyFaTTai ajnajabpl HeMece KOChIMIIIA 3epTTeY YILIH JEPEKTEPIl KiOepe anabl.

AHOManusiHbl Tanjay >KYMBICBIHBIH MaHbI3/Ibl aCHEKTICi-Heri3ri mpouiabdl YHEMI
KaHApTy. YakbIT ©Te Keje Kedl MEH MaijanaHylbuiapIblH MiHE3-KYJIKbl ©3repyl MYMKIH
OOJIFAaHJIBIKTAH, KYHWE >KaJlFaH TMO3UTUBTEPAl OOJABIpMAy >KOHE OHBIH THIMIUIITIH cCakTay
YIII1H KaHa JKaFaaiaapra OeliMaenyi Kepek.

Ochbutaiiina, aybsITKyJIap/ibl Talay aFbIMAarbl OCJICEHAUTIKTI KaJbINThl MIHE3-KYJIBIK
CTaHAAPTHIMEH YHEMIi CaJIBICTBIPYFa, aybITKYJap/bl aHBIKTayFa >KOHE BIKTHMAaJl KayilTepre
XKezen kayan Oepyre HerizaenreH. by ofic mabybuinapapiH OelTiIi JKOHE JKaHa TypJiepiH
aHBIKTAyFa MYMKIHAIK Oepemi, Oyi oHbl Ka3ipri KubepkayimncCi3miKTiH MaHBI3IbI KYPAaJbI
eTel.

AnapiH aga Oeariii KoJaTaHO0aJapbl KOK KaHA KOHe Oedricis maldybligapabl
AHBIKTAY MYMKIiH/ITI

AKNaparThIK KayiNCi3MIKTIH 3aMaHayd KayinTepi Te€3 JaMbIN KeJedi JKOHE IOCTYpIi
KOpPFaHBIC OICTEpl OpKalllaH KaylICI3IIKTIH THICTI JCHIeHiH KamMTaMachl3 €Te ajaMaiibl.
AHOMaNMsIBIK Tajjay MEH MAIMHAJIBIK OKBITYIbl KOJJAAHAThIH MIA0YbUIIApAbl AHBIKTAY
KyHenepiHiH MaHbI3Abl APTHIKIIBUIBIKTAPBIHBIH, O1pi-aJIJIbIH aja OeNruii KoJTaHOaIaphl sKOK
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KaHa JKoHe Oenrici3 madybulAapabl aHbIKTay MYMKIHAIT. by Tocin  yilbIMIapbiH
KHOepKayinci3AiriH KaMTamachl3 €TyAe MaHBI3Ibl pejl aTKapajbl, ©WTKEHI OJI 3HSHIBI
OpeKeTTep JePEKKOPBIH/IA dJ11 TIPKEIIMETeH KayINTep IiH aliJIbIH allyFa MYMKIHAIK Oepe/l.

benrici3 malyslnaappl aHbIKTAY aJIJIbIH ajla aHBIKTAJIFaH YJTUIEPMEH CAJIbICThIPFaH 1A
eMec, TanananybUIapIblH MiHe3-KYJIKbIH, IPOILECTEPIH JKOHE JKEUIIK TpapuKTi Tajlaayra
Herizmenren. by sxylieHi ukemzi eresi xoHe OYphIH Ke3JCeCHereH IaldybUlaap/IblH KaHa
Typiepine Oeiimmene amanel. bynm  omic ocipece HOMAIK KYHIIK MaOybUIIAPIBIH,
noJuMOp(TH BUPYCTapJbIH >KOHE Kypaeni makcaTtsl maldysuiaapasiH (APT) ecim kene
KATKaH YKaFIalbIH/a ©3€KTI.

benrici3 madybuigap bl aHbIKTAY KYWETIEPiHIH KYMBIC IPUHITUITEPI.

AnnpiH anma Oenrini KoaTaHOajapbl KOK MIA0YbUIIAPIbl AHBIKTAY MIiHE3-KYJIBIKTHI
Tajjay >KOHE MAIIUHAIBIK OKBITY aJITrOpUTMIEPl apKbUIbl *Ky3ere achipbuiajsl. [Iporecc
OipHere Heri3ri Kajgamaapabl KaMTHIBI:

KaabInThbl MiHe3-KYJIBIKTBIH HETi3ri MOJeJIiH KAJBINTACTBIPY

bipinmn ke3eHje xyihe yibIMIarbl MaigalaHylIbUIapabiH, OaFgapiaMaap/iblH >KOHE
KEJUTIK TpaUKTIH CTAaHAAPTTHI OPEKETI Typalibl akmapar >KuHauel. by anoMmanusimapibl
OJIaH op1 aHBIKTAy YIIH KOJIJIAHBLJIATHIH aHBIKTaAMaJIbIK MpodHIIbaep/Il kacayFa MYMKIHIIK
oepei.

HakTbl yakbITTarbI 0€JICeHAVIIKTI 0aKbliIay KIHE TaJAay

Heri3ri monenb KaiablNTaCKaHHAH KEMiH »Kyhe arbIMaarbl OEJCEHIUTIKTI Tayjai
OacTaiiibl KoHE OHBI KAJIBINITHI MiHE3-KYJIBIKIICH CaJIBICTBIpaabl. Ke3 KenreH aywITKynap
OJIap/BIH BIKTUMAJ KayTi TYPFBICBIHAH JKa3blIa bl )KOHE OaFraaHaIbl.

AYBITKYJIap MEH aybITKYJIap/bl aHBIKTAY

Erep mnaiinananymibiHbIH, KOJJAAaHOAHBIH HEMECe >Kel TYHIHIHIH OpeKeTi pyKcaT
€TUITEH MOHJEP/ACH achlll KeTce, JKyWe BIKTUMa MalybUIAbl TipKeWai. Mbicambl, erep
KOMITaHUSI KbI3METKEPl >KYMBIC YaKbITbIHAH KEHIH KEHETTeH KOITEereH KYIMHs JepeKTepi
KYKTeH O6actaca, OYJI aKkmapaTThIH aFbIll KETy1H KOPCETyl MyMKIiH.

Kayinrepai xkikTey :oHe dpeKeT eTy

AHBIKTaJFaH aybITKyJap TalJaHaJbl >KOHE OJIAPJbIH HETI31HAEe KaXeTTl Kayal
mapanapsl Typasibl Iennmaep KaObuimananbl. KeiOip karmaiinmapaa Jkyhe  KYOIKTI
OpEeKeTTEep/Il aBTOMATTHI TypAe OJOKTaybl HEMece aKMapaTThl KayilcCi3liK MOHHTOPHUHTI
opraisiFeiHa (SOC) ki10epyl MYMKIH.

Kouaran0achi3 :kaHa madybL11apabl aHBIKTAY/IbIH APTHIKIIBLIBIKTAPbI

MiHe3-KYJIBIKTBl Tajljay »oHE MAaIlMHAJIBIK OKBITY OIICTEpiH KOJAaHy Oyjl Tociiai
3aMaHayd KUOepKayilcCi3aiK KyHhenepi YIIIH TanTblpMac €TeTiH OipKaTap apThIKIIBUIBIKTAP
oepei.

bipinmigen, MyHaan skyienep KojiTaHOa JAEPEKKOpPbIHA QI €HOEreH HOJAIK KYHIIK
madybuIIapabl aHBIKTAW anaabl. by eTe MaHBI3AbI, OUTKEH1 MaOybUIIayIIblIap J9CTYPIIl
AHTUBUPYCTAp MEH IMaOypUgapabl aHBIKTAy OKYHelepiIMEH TaHBUIMANTBIH  JKaHA
AKCIUTyaTaIsIap MEH 3USHABI OaFapiaManapabl YHEMI JKacaiibl.

ExinmiieH, MiHe3-KYJIBIKTBI TaJIJay IbIH UKEMIUTITT 9pTYpJii Malybll ClieHapuiliepine
Oeitimaenyre MyMKiHAIK Oepemi. Jlepekrep Oa3achlH YHEMi JKaHAPTYAbl KaXeT €TETiH
KOJTaHOa OJICTepIHEH aWbIPMAIIbUIBIFBL, MIHE3-KYJIBIKTHl Taljay >Kyienepi TyYpaKThl
YKAHAPTYJIApChI3 KYMBIC icTed amanpl. Oyap anapiH ana Oenrun malysll YATIIEpIHE eMec,
aybITKyJIapFa HEr13/Ie/IreH aHa KayinTep/il aHbIKTal ajiajbl.
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YuniHmmaeH, Oyl Tociil aiylapra CO3bUIATBIH JKOHE KONTEreH Ke3eHIepAl KaMTybl
MYMKIH Kypaenal Makcattel mmadyeuigapra (APT) kapcer Ttuimmai. [llaOysimpaymbiiap
HaszapJlaH ThIC KajJyFa ThIPbICAJbI, Olpak MIHE3-KYJIBIKTBI Taljay KyHeci e3apa opeKeTTecy
YATUIEPIHJIET] €H a3 e3repicTep/il TipKeh i, Oyl malybUIIbIH JalbIHIBIK Ke3EHICPIH OHBIH
OesceHIl Ke3eHIHe JICHiH aHbIKTayFa MYMKIHIIK Oepe/l.

Beuarici3 madybLigapabl aHBIKTAYIaFbl MAIIMHAJIBIK OKBITYABIH POJIi

MamuHanplK OKBITY aHOMAJIWSJIAPAbl Tajjayda IIeNIyln peJl aTKapaabl >KOHE
madybUIIapabl aHBIKTAY KYHWENIEepiH YHEeMI KeTUaipyre KoMeKkTeceai. MammHaIbIK OKBITY
ANTOPUTMJICPIH TMaimanany KaHa JEPEeKTepre HETI3ACNTeH XYyHelepal aBTOMATThl TYpIe
OKBITYFa ’KOHE ©3TepeTiH KaFainapra OeiiMaenyre MyMKIH/IIK Oepei.

[[TaOysuigapapl aHBIKTayAdaFbl €H KOIl TapaifaH MalinHaablK OKBITY OJiCTEepiHe
MBIHAJIAp sKaTabl:

Knacrepney omictepi - Jlepekrepai BIKTUMall KayinTep/l AaHBIKTAld OTBIPHI,
cumnaTTaMasap/blH YKCACTBIFbI OOMBIHIIIA TOMITApFa OOJIEI.
MyfaniMMeH OKBITY — KAyIlITepAl >KIKTEY MOJCNIH YHpeTy YIIiH OeNriieHreH

1mabybUT MbICAIAPBIH KOJITAaHAIbI.

MyfaniMci3 OKBITY-IAEPEKTEP/Il AJJbIH ajla OeNruieHreH Oenruiepci3 Tanaanabl, Oyl
ocipece madybUIAAP/IbIH JKaHa TYpJIEepiH aHbIKTAY YIIIIH Maiaanbl.

HIa0ybl1mapabl aHBIKTAY KYHesepinaeri aHoMaJibAbl TAJAAYAbIH KeMIILTIKTEpI

Kasiri kubepkayinrep ayeMiHIe YHbIMAAP MEH KOCIOPBIHAAP ©3[E€PIHIH aKMapaTThIK
KyHelepiH KOpFayIblH THIMJL XKOJIapbiH 131eyre MaxOyp. [llaOypuiaapabl aHBIKTayAbIH €H
MEePCIEeKTUBANIBI QMIICTEPIHIH Oipi-naiiganaHymIbLIapAblH, KOJIAaHOamapIbiH HEMECEe JKEJTIK
TpaUKTIH KaJbIIThl MIHE3-KYJIKbIHAH aybITKyJapFa HETr13[elreH Oenrici3 KaylnTep.l
aHbIKTayFa MYMKIHAIK O€peTiH aybITKydapabl Taijgay. JlereHMeH, OHBIH THIMJIUIITIHE
KapaMacTaH, OYJl 9/iC OHBI €HTI3y MEH NaijalaHyjbl KUBIHIATATBIH OipKaTap MaHbI3IbI
kemiuniktepre wue. Heriri wmocenenepAid I0IHAE KaJdfaH TO3UTHUBTEPIIH JKOFapbl
BIKTUMAJIIIBIFBIH, KYHEH1 Kypea KOH(QUTYypalusiay KoHEe OKBITY KaKETTUIIrH, COHAai-aK
€CenTey pecypcTapblHa KOWBUIATHIH MaHBI3Abl TalanTapibpl artan eTyre Oonansl. OcChI
MaceTenep/IiH OPKaUChIChIH TOJIBIFBIPAK KapacThIPANbIK.

KanraH mo3UTUBTEPAiH KOFAPBI BIKTUMAJIBIFbI

AHOManpAbl TaNJAyAbl KOJJAHYJNAaFbl €H MaHbBI3Abl MOCeNeepIiH Oipi-KalFaH
MO3UTUBTEPIH KOFAphI KUUIIr. By skylieHIH OenriuieHreH "KaJlbInThUIbIK' ' MOJIETIHEH ThIC
Ke3-KeJTreH MIHE3-KYJIBIKThl Kayill peTiHAe KaObUIMaWThIHAbIFbIHA OailslaHbICTBI. AJlaiifa,
HaKThl OMIpJEe MalJaIaHyIIbUIAPIBIH MIHE3-KYJIKbl MEH JKEJUIK O€JICeHIUIIrN ToYJIK
yaKbIThIHA, JKEIIIHIH KYKTeMeciHe, OaraapiaMaibIK )acakTaMma aHapTyjlapblHa jkoHe Oacka
(dakTopiapra OalIaHBICTBI AUTAPJIBIKTAN ©3repyl MyMKIH.

Mpeicanbl, erep YibIM KbI3METKEpl OJCTTE KEHCENe JKYMBIC ICTece, COJaH KeWiH
KCHETTEH KOCITIOPHIH JKEIICIHEe KaIbIKTaH KOChLIa Oactaca, )Kyile OHBI MailgalaHyIIbIHbIH
OpeKeTTEPl TOJILIFBIMEH 3aHJbI 00JIca Ja, BIKTUMAJ Ma0ybul PETiH/Ie KapacThIPybl MYMKIH.
¥Kcac jkarjail jkaHa OW3HEC-TIpoIecTi OacTay, kel KYPBUIBIMBIH ©3TepTy HEeMece KaHa
OarmapiaMaliblK JKacaKTaMaHbl €HTI3y Ke3iHAe maiina Oolybl MYMKIH, OyJI >KajfaH
Ta0BIIIAPIBIH OCYIHE OKETe/i.

XKanran MO3UTUBTEp AaKMapaTTHIK KayiMCi3[AiK MaMaHIAPBIHBIH >KYMBICHIH €9yip
KUBIHAATYbl MYMKIH, ©MTKEHI OJap 9p OKUFaHbl TajJlayFa Kell YaKbIT kKyMmcayFa MaKOyp.
Hotwxecinge "eckeprynepaeH mapiiay" (alert fatigue) mem atamaThlH Kayinm TYbIHJIQW]IBI,
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MYH/Ia KONITETeH KaJiFaH Aa0buiiapra 0ailllaHbICThl MaHBI3bl OKUFAJIAP/Ibl €JIeMEyre HeMece
KEIIKTIpyTe 00Jabl.

AHOMAJINS IIEKTEPiH PeTTey KIHE KYleHI OKbITY KaKeTTLIirl

AHOMaNBBl TaJJIay KYHECIHIH IYPBIC KYMBIC 1CTEYl YIIIH CE3IMTaABIK IIEKTEPiH
MyKkuaT KoHQUTypalusiay *oHe HaKThl AepeKTep/ie OKbITY KaxkeT. OpHaTy mpoIlieci Kypaeni
’KoHE YHBIMHBIH HH(PPAKYPBUIBIMBIH TEPEH TYCIHYA1 KaXKET eTeIl.

Icke acwIpy Ke3eHIH/e MaiaanaHyIbUIapIbIH, CEPBEPICPAIH KOHE JKETIIK TpadUKTIH
KaJIBINITBl OPEKETI Typajibl CTATUCTHKAaHBI >KMHAYy KakeT. JlereHMeH, "KaubINThl' MiHE3-
KYJIBIKTBIH HAKThl TApaMETPJICPIH aHBIKTAY KHBIHFA COFYbl MYMKiH, OWTKEHI KOITereH
YHBIMIAp/Ia )KYMBIC TIPOTIECTEPl AMHAMUKAIBIK TYpAC e3repeai. Mbicalbl, erep Kyiie ToMeH
KEMUTIK OCJICeHIUTIK KE3eHIHJE OKBIThUIFAaH 00Jica, OHIA >KYKTEME apTKaH Ke3de O
CYpaHBICTap/IbIH TAOWUFHU 6CY1H Madybll peTiHAe KapacTbipa OacTanIbl.

CoHbIMEH KaTap, aybITKy HIEKTEPIH ME3TUI-ME3TUl KaHAPTY >KOHE MIHE3-KYJIBIKTHI
TY3€Ty MaMaHJap/bIH YHEM1 apajacyblH KaxeT ereli. Erep mapamerpiep ThiM Kartai 0Ooiica,
KaJFaH TMO3UTUBTEp KeOeWesl, al ThIM KYMcak 0oJica, HaKThl MAOYbULABI KiOepim amy
BIKTUMAJIIBIFBI apTajibl. OchlIaiiia, )KYHeHIH Ce31IMTalAbIFbl MEH OHBIH JIQJIITT apachbIHAaFbl
Tere-TeH K YHEM1 OaKbUIay bl KAXKET €TEeTIH KYPENi MiHAET OOJIbIN TaObLIa bl

EcenTey pecypcrapbiHa KOWbLIATBIH TAJANTAP

AHOManpAbl TANAY, acipece MallMHaIbIK OKbITY MEH JKacaH/Ibl HHTEJUIEKT 9/IICTEpPIH
KOJIZIaHa OTBIPBIIN, alTapJIbIKTall ecenTey KyaThlH KaxkeT eTtenl. Kipic pepekrep/l aaaplH-ana
Oenrual madIOHAAPMEH CalbICTBIPAThIH KOJTaHOA TallayblHAH albIpMAaIlbUIbIFbI, MIHE3-
KYJIBIK TalJaybl KYpJedi MaTeMaTHUKAJBIK OTEepalMsuIapAbl OPBIHIAANABI, COHBIH IIIIH/IE
YaKbIT KaTapblH OHJIEY, IEPEKTEPAl KITacTepliey KoHE CTATUCTUKAIBIK MOJENbBIEDP KYPY.

HakTpl  yakpITTaFrbl aybITKyJapabl aHBIKTAY aKMapaTThl OHICYMIH  KOFapbl
KBUIIAMJIBIFBIH KaXKET €Tefl, Oy ecenTey KyaThIHBIH IIaMaJaH ThIC JKYKTEIylHE OKemyl
MyMKiH. JKeninik TpaduKTiH KoHE KypHATAAPbIH YIKSH KOJIeMiH OHACUTIH ipl yiibiMaapaa
MYHJal KYKTeMesJep oTe MaHbI3Abl OOMybl MYMKIH, ocipece WH(PaKypbUIbIM MYHIa
Ky#enepal naigananyFra ajuablH-ajia JaiblHaaIMaral 0oJica.

CoHpaii-ak, keitoip MalliHaIbIK OKBITY aJlrOpUTMIEP] MaiaalaHymIbIIapablH MiHe3-
KYJIKBIHBIH JKaHA YJTUIEPIH eCKepy KOHE ©3TepeTiH JKaraainapra Oedimueny YUIiH yHemi
KailiTa OKBITYIbl KaXXET ETETIHIH eckepy KaxkeT. byn cepBepiepre »ykTeMeHI OJaH opi
apTThipanabl xoHe rpadukansik npoueccopiaap (GPU) nemece OynarThl matdopmanap
CHUSKTBI apHAMBI anmapaTThIK MeIiMIEPIl KOJIaHy bl Tajlall eTe/i.

OSSEC xone Zeek: madybuiapabl aHBIKTAYFA aPHAJIFAH 3aMaHAYH HIeniMaep

3amMaHayu akmapaTrThIK Kyhenepae KMOepKayilci3aiKTi KamMTaMachl3 €Ty KaTepiepii
aHBIKTAy MEH aJIJIbIH alyFa KeIIeH I Ke3KapacTel Tajam erefi. Ochl canaga KOJJaHbIIaThIH
HETI3r1 KypanaapAblH O1pi-uHTpY3UsHBI aHbIKTay >kyHenepi (IDS). Kenreren memimaepain
imiage OSSEC — xocTThiH UHTPY3usiHbI aHbikTay Kyieci (HIDS) xone Zeek (Bro) —
TpaduKTI TalAayablH KyaTThl MYMKIHIIKTepl Oap >kenimik IDS epekmie Hazap aymapyra
TYpapabiK. byi Kypanjgap KOpPHOpPATHBTIK SKENJEpnae, JCPEKTep OpTalbIKTapblHAA KOHE
KAYINCi3iK OKUFajlapblH Oakpliay, MaO0ybULIapAbl aHBIKTAY KOHE Tajjay YIIH MaHbI3IbI
nHppaKypeUIbIMAapaa OeJICeH 11 KOJITaHbLIaIbI.

OSSEC: xocT madyblUIbIH aHBIKTAY Kylieci

OSSEC (Open Source security Event Correlator)-okuranapzpl, xypHan ¢aiigapbia
YKOHE OTEPAIUSIIBIK KYHEHIH OpeKeTTEPiH TajayFa HeT13/IeJINeH KYIITI )KOHE UKeMJI Kipyi
aHbIKTay >Kydeci. On XocT JeHreuiHaeri OENCeHAUTKTI Oakpliayra OarbITTaJIFAH JKOHE
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o
aybITKyJIap/ibl aHBIKTAY, KYpPHAJIAAP/bl TajAay *oOHE aKMapaTThIK KayllCI3/AiK TajanTapbiHa
COMKECTIKTI KaMTaMachl3 €Ty YILIH KOJAaHbLIaIbI.

OSSEC Heri3ri MyMKiHAiKTEpi

1. XKypHan daitngapeia Tanuay

OSSEC Linux xy#enik >xypHaugapsl, Windows aynut ¢ainnapel, BeO-cepBep
xKypHangapbl (Apache, Nginx), wmomimerrep ©6a3acei (MySQL, PostgreSQL) xone
Kayinci3aik xxypHaisl dainmgapsel (VPN, 6panamaysp xoHe T.0.) CHSIKTBI dpTYPIIl Ke3aepaeH
KypHaJIIap/Isl OHAeyTe KaOlIeTTi.

daitnapapIH TYTACTHIFBIH OaKbLIAY

Kipicripinren file Integrity Monitoring (FIM) mexanu3mi MaHbI3AbI Qailngap MeH
KaTaJlorTapAarbl ©3repicTepai Kaaarajam, )yhere pykcaTchl3 Kipy Hemece Ialybll jKacay
OpeKeTTeP1 Typasbl ECKepTE/Il.

2. PyTkutTep/ii aHbIKTAy

OSSEC pyTKuTTEp/l, >KACBIPBIH MPOLIECTEP/Al *KOHE >KyHeAeri KYIIKTI e3repictepi
aHBIKTAyFa apHAJIFaH KypaJapabl KAMTUIBI.

3. OkuranapAbIH KOPPEIAUAICHI

Kyiie okuramap Ti30eriH Tajjay HeETi3iHAE Kypjaell Ialdybuigap/bl aHBIKTayFa
MYMKIHJIIK O€peTiH OKUFaIap ibl KOPPEISIUsIayAbIH KYp/Iell aIrOpUTMICPIH KOJIJIaHAIbI.

4. Benceni 9peKeT €Ty peKuMi

OSSEC anbIKTanfaH KaylliTepre aBTOMATThl TypAe kayan Oepy MeXaHHU3MIH
KOJAaiabl, cCoHbIH 1miHAe [P Mexkenxkainapbln OyraTTay, 3UsHbI IPOLIECTEP] ASIKTAY HKOHE
OKIMILI XabapJiaHbIpyIaphI.

5. SIEM xyiienepimen MuTerpanus

OSSEC Splunk, Elastic Stack (ELK), IBM QRadar xone ArcSight cusiktsl Security
Information and Event Management (SIEM) memimaepiMen OipikTipisTyl MyMKiH, OYJI OHBIH
aKMnapaTThIK KAYINCI3IIK OKAFaIapblH 0acKapyIaFrbl THIMILIITIH apTThIPAJIbI.

OSSEC koapany

° Petteymi TanantapablH AKOFaphl Jopekeci 0ap yibimaap

OSSEC kayinci3mik TajanTapblHa COWKECTITH Oakpuiay YIniH OaHK callachlHA,
JIEHCAYJIBIK CaKTay MEKEMEJIEPIHJIE )KOHE YKIMETTIK KYPhUIbIMIApa KO daHbLIa IbI.

° Docs »oHe KOpropaTUBTIK JKEIIep

CepBepnepre kipyai Oakpliayfa, KYHWENIK >KypHalJapAbl TaljayFa >KOHE KIpYIiH
aJIJIbIH alyFa MYMKIHIIK Oepei.

° BYATTBI TEXHOJOTUSIHBI KOJTAHATHIH KOMITAHUSIIAP

OSSEC BupTyaibl MallldHAJIap MEH KOHTEHHEpJIep Al OakblIay bl KAMTaMachl3 €TETiH
AWS, Google Cloud xone Microsoft Azure CUAKTBI OYITTHI OpTaIapabl KOJIanIbI.

Zeek (Bro): madysuiiapabl aHBIKTAYABIH KeJIIIK xKyHeci

Zeek (Oypwiarel Bro) - xypmeni maOybuimapapl TepeH OakbuiayFa KoHE aHBIKTayFa
apHAJIFaH KyaTThl JKEIUTIK Tagay Kypanbl. HeriziHeH KoiaTaHOAHBI TayIayabl KOJIJAHATHIH
noctypai kenumk IDS-ten aiibipmambuibirsl, Zeek skemimik TpaduKTI erKen-TerKei
TajjaayFa )KoHE aybITKYyJIapbl aHBIKTayFa OarbITTaJIFaH.

Zeek Heri3ri MyMKiHaiKTEpi

1. XKenimik Ttpadukri TepeH Tannmay. Zeek http, DNS, FTP, SSH xone Oacka
IPOTOKOJIIapAbl KOca ajFaH[ia, >KeJl Typalibl erKel-TerKenial aknaparTbl KaMTaMachl3 €Ty
apKbUIBI KOJITaHOA JIEHTeH1H IeT1 JePEKTEPl TaadanIbl.
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2. Mine3-KyibIKThl Tanaay. JKyie oneTrTeH Thic Tpauk KejieMi, CTaHAAPTThI eMec
KOCBUIBICTAp HEMece KalbIITaH ThIC  KIAIPICTEp CHAKTHI  JKEIUNK  OeJICEeHILTIK
cunaTTamMalapblHa HET13/eJINeH aybITKYJIap bl aHBIKTANIbI.

3. Kypaeni malysuigapasl anbikray. Knaccukansik IDS-Ten alibipmamibuibiesl, Zeek
XOCTTap apachIHJAFbl Y3aK Mep3iM/Ii OalyiaHbICTapAbl Taal ajaajbl, OyJ1 OHBI KETUIIIPIITeH
TypakThl Kayintep (APT) cuskTel kypaeni malybuigapra Kapchbl THIM/L €Tel.

4. Ukemaimik XoHE TEHIIEYy MYMKiHAIri. Zeek maiinananymbuiapra maOybsuiaapabl
aHBIKTAy, TPa(UKTI CY3y JKOHE OKUFaJap/bl KOppENSLMsIay cascaThiH KacayFa MYMKIHIIK
OepeTiH KyaTThl CLIEHAPHI TUTIH YChIHAIBI.

5. Oxkwramapabl Tipkey xkoHe forensic-tanmay. bapiblk TipKenreH opekeTTep
KypHaJgapra >ka3bliaabl, 0y Zeek-Ti okuranzapsl TEprey *oHe COT capamTamachl Kypasibl
peTiHJIe MaigalaHyFa MyMKIHJIIK Oepei.

6. Kayinciznik kxyitenepimen wunrterpanus. Zeek-ti SIEM mmardopmanapbiMen,
MammmHanblK OKbITY KYypaJJapbIMEH KOHE OKUFallapFa aBTOMATTAHIBIPBUIFAH >Kayamn Oepy
HienrmaepiMeH OIpikTipyre 00Jabl.

Zeek Koanany

Ipi kopriopatusTik xemninep xone JJbO

Keninik TpadukTi erxer-Terkeisi Ttangayra, Oy3y OpEKeTTepiH >KOHE PYKCATChI3
KipyJl aHbIKTayFa MYMKIHJIIK Oepei.

FouibiMu sxoHe O11iM Oepy MekeMenepi

Keninik Kayirnci3gikTi OKbITY KQHE 3€pTTEy YIIIH KOJIIaHbLIA IbI.

MeMJIIeKeTTIK KoHEe 9CKEPH YibIMIap

On MaHbI3abl O0BEKTUIEPAl KNOEpIIalyblIIapaH KOpFay YIIIH KOJIAaHbLIa bl

Kecre 1 — Ossec :koHe Zeek cajabiCThIpy

Cunarramacsl OSSEC (HIDS) Zeek (NIDS)

Kyiie Typi Xoct IDS Keninik IDS

AHBIKTay 91ici Kypnannapzas! Tannay, Tpadukti Tepen  Tangay,
TYTACTBIKTHI OaKpLIay, MIHE3-KYJIBIKTBI TaJIjay
PYTKUTTEpAl aHBIKTAY

Peakius [[Ta0ywuTIapABl AaHBIKTAY, [TaOywuiaap bt Tanaay,
ABTOMATTBI OPEKETTEP aknapartel SIEM-re 6epy

Wxemaimik KenTeren xypuan nimimaepin | JKenimik OKHUFaJIapbl
KoJijay, Kayilci3lik cascaThlH | TajljayFa apHallFaH clieHapui
OpHaTy TLIT

WNHurerpanus SIEM, 6ynrtel iatgpopmanap | SIEM, MammHanbK  OKBITY,

forensic-kypangap

Konnany canacsl Cepsepuiep, oynrrap, | XKeminik TpadukTi Oakeliay,

MAaHBI3/Ibl XKYHeIep KYpJesi KayinTep/l aHbIKTay

OSSEC xoHe Zeek-opTypii KOpFaHbIC JEHTeWsiepiHe OarbITTalFaH  KYIITI
mabybuiaapaspl  anblkTay Kypangapbel. OSSEC XocT neHreiinzeri opekerrepal THUIM/Il
Oackapajibl, ’KypHaJIIapbl TaaAaiabl )koHe (paliaapbIH TYTACThIFBIH OaKbLIAN b, OYJI OHBI
CEepBEpJIK KyHhenep YIIIH KaxeTr erelnl. Zeek o3 Ke3eriHjae Kypledl KayinTep MeH
aybITKYJApJbl  aHBIKTAH OTBIPBIN, IKEIUIIK TpadUKTIH erMKEH-TerKelal TaljaaybiH
KamMTaMachl3 erefl. EH aypeichkl, Oy menriMuaepai Oip-OipiH TOJIBIKTBIPATBIH JKOHE
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aKMapaTThIK >KyHeJepJll KaH-)KaKThl KOpFayJbl KamTaMachl3 €TETIH OpTaK MNaijaiaHyra
0Ooabl.

3. KOpbITBIHABI

AHOMaNMsUTapJIbl  Tajijlay oJIcTepl aAblH aja Oedrun  KoJITaHOallaphl  KOK
madypLIAapIbl aHBIKTayFa MYMKIHAIK O€preHiMeH, ojlap >KaJiFaH MO3UTHBTEPAIH >KOFaphI
JeHreiiMeH JKOHE eCEeNTey pecypcTapblHa KOFaphl TATANTAPMEH CUTIATTANIAIbI.

Ocpiran OalIaHBICTBI, MAOYBUIAAPIBI AHBIKTAY KYMENEpPiHIH TUIMIUII OJap.Ibl
HAKThI KENJIIK opTara OediMzey, NepeKTepl TYpPaKThl TYypAe XaHApTy *XoHE KayinmTepl
caparntaMaiblK OarajgayMeH ThIFbI3 OalIaHbBICTHI.

3eprrey Oapeicbinma OSSEC  xoHe Zeek KypanmapblHBIH — MYMKIHIIKTEp1
KapacTeipbu1bl. OSSEC xocT neHreiinne malybUiiapabl aHBIKTAYAbIH CEHIMII SIICTEepiH
KamMTamachl3 eTce, Zeek >kenmiaik TpaduKTi TepeH Taujaay apKbUIbl KYpAell KayinmTepi
aHBIKTayFa MYMKIHIIK Oepemi. byn sxyienepnai OIpiKTIpy KeEIICHI OHE KOm JeHrei
KOpFayJibl KAMTaMachl3 €Tyre MyMKIHJIIK Oepe/i.

bonamrakra skenumik malybUIIapAbl aHBIKTAY SKYWENEpiH KETULIIpy OarbIThIHIA
MalIMHAIBIK ~ OKBITYJIBIH KETULIIPUITEH OJICTEepiH  KOJJaHy, €cenTey IKYKTeMECiH
OHTAMJIAaHJIBIPY JKOHE HAKThI YaKbIT PEKUMIHJE MICIIM KaObUIIay >KbUIIAMJIBIFBIH apTTHIPY
MaHbI3/IbI OoJIbIT TaObUTabl. By skenminik MHGPaKypbUIBIMHBIH TYPAKTBUIBIFBIH CaKTayFa
KOHE aKIapaTThIK KayINCI3/IK IEHIeiIH apTThIpyFa bIKIAT €TEIl.
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AbayranueB AsiMac bepuKKa3bIyJibl
Maructp Kadenpsr KubepdbezonacHoctu 06paboTKH U XpaHeHUS HHPpopMaIu
Kazaxckuit Hanmonanensiii MccnenoBarenbekuii TexHnueckuii Y HUBEPCUTET
(r. Anmmarsl, KazaxcraH)

PACIIO3HOBAHHME CITIAMOBBIX COOBIIEHUI B MECCEHI’)KEPAX

AHHoTanmusi: COBpEMEHHBIE  peajluM  BKJIIOYAIOT  4acTO€  HCIIOJIb30BAHME
MECCEHIKEPOB, MPUIOKEHUA g ObicTporo oOMeHa coobmenusiMu. COOTBETCTBEHHO
pacTeT pUCK (PUILIUHTA U CIIAMOBBIX PACCHUIOK C LEIbI0 MPOBEACHUS MOIIEHHUYECKHX CXEM
u oOMmaHa monb3oBaTenedl. Kimaccuyeckum mprueMoM MOXKET OBbITh OTIpaBKa COOOIIEHHUS C
BPEIOHOCHBIMU CChUTKaMH. Llenbio JaHHON paboThI SBISETCS MOCTAHOBKA BOMPOCA O TOM,
Kak OyJeT paboTaTh MPUIIOKEHHE, KOTOPOE MMEET B CBOEM HAJMYUU MOAYJb IJIA aHaln3a
TekcTa. Jns co3maHuss MOAyJsl HUCIONb3yeTcss MamuHHoe oO0ydeHus. IlyreM oOyueHus
MOJIETTM Ha TPEHUPOUHBIX JAHHBIX U3 OTKPBITOTO JIOCTYMa YAACTCS MOIYyYUTh MOZEIb IS
KJIacCU(UKALlMU BXOJHOTO TEKCTA B BHUJE COOOIIEHUN U3 MecceHmkepa. [locTaBnensl nenu
U3 OOCYXIEHMSI apXUTEKTypbl OyAyIIero MNpPUJIOKEHUs, MOUCKA JAaHHBIX I OOydeHus,
OLIEHKAa MOJIEJIM ¥ MHTErpallysl B IPUIIOKEHUE 1JIs1 OBICTPOTO 0OOMEHa COOOLIECHUSIMH.

KiroueBble cji0Ba: MallMHHOE 00y4Y€HUE, MECCEHIKEPDI, BPEJOHOCHBIE COOOIIEHUS,
cpeacTBa OBICTPOro 0OOMEHa COOOIIEHUSIMHU

boutn  mpoBeleHbl TOWCKM HCCIEAOBaHWN TOJ00HOTO poxaa. JIBe cTaThu Yyke
3aTparvBajy BOIIPOC MECCEH/IKEPOB, Cllama, MOYTOBBIX KIMEHTOB U MAalUIMHHOTO OOyUYEHHUSI.
[lepBas cratbsi, o KOTOpOUl caenan 0030p 310 “Research application of the spam filtering
and spammer detection algorithms on social media and messengers” 3a aBTOPCTBOM YJIEHOB
kapeapel “KommnbrorepHoil uHeHepun~ XapbKOBCKOTO TMOJUTEXHUYECKOTO HMHCTUTYTA.
Crates BeImymeHa B 2023 roamy. HMccnepoBaHue akuLeHTUpYET BHHMAaHUE Ha CaMoOWM
apXUTEKType NTPWIOKEHUS W 00Ileld pabdoTbl cucTeMbl. ['7aBHas wulesd 3aKI04aeTcs B
co3gaHuu 00Ta, KOTOPBIA CMOXKET aHAJIU3UPOBATh MOCTYHAIOLIME OT KIMEHTa COOOIICHMS.
JlanHbpiii 00T OyneT mojiydaTh COOOIIEHHMS W TMPOBOJUTH OLIGHKY €€ cojiepXumoro. B
3aBHCHUMOCTH OT pe3yJIbTaTa I0JIb30BaTelb 100aBiseTcs B 0a3y NaHHBIX U MOMeYaeTcs Kak
“crmamep”. CrmaMmepbl TEpSIOT BO3MOXXHOCTH OTHPABIATH COOOIICHHS, a BCE YKe
OTIPABJICHHBIE UMHU IIOJABEPraroTCs OYMCTKE. KacaTeapHO METONOB IOATOTOBKU MOJEIH,
UCCIIEIOBATeNIM MPEJCTaBeNd CUCTEeMY U3 4-X METOJ0B MalIMHHOro oOydeHus. B Hux
BXOJISIT: HauBHBIN baifecoBckuil kiaccuukarop, aaropuTM METOAA OIMOPHBIX BEKTOPOB,
WCIIOJB30BaHME MEPCENTPOHA M CBEPTOYHAs HEHMPOHHass ceTb. lIpuBoauTca KparTkoe
onucaHue padoThl JAHHBIX METOJIOB U PE3yJIbTaThl 00ydeHus [1].

Hanpumep, HauBHBIN OaileCOBCKUM KlIacCU(PUKATOP — BEPOSITHOCTHBIN aJITOPUTM,
KOTOPBI HCIOJIB3YyEeTCS] B MAlIMHHOM OOYYEeHHM Jis KJIACCU(PHUKAUUU IO HE3aBUCUMBIM
npu3zHakaM. Mcnone3yer teopemy baieca, CyTh KOTOPOU B OLIEHKE BEPOSITHOCTU THITOTE3bI
IIPY MMEIOLIMXCS JOKa3aTenbcTBax. [lanee, anropuTtM mnepcentpoHa COCTOMT M3 BXOJIHOTO
CJIOsl, BECOB, SIMEMKHM CYMMHpPOBaHUs, (YHKIMH aKTUBALUUMU M BBIXOJHOM sueiiku. Habop
3HaYEHU Ha BXOJE€ YMHOXKAETCS Ha Beca, CYMMHUpPYETCS U TOJaeTcsi Ha (PYHKIHIO
aKTUBAallMU, KOTOpas BbIBOAUT OnHapHOoe 3HaueHue 0 miam 1. Crnemyromuit METOI OMOPHBIX
BEKTOPOB, KOTOPBIM HAINPABJIIEH HA IOMCK BEKTOPA, KOTOPBIM SBISETCS ONTUMAJIBHBIM B
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pa3lieJIeHuH TOYeK Ha MIOCKOCTH. M MeTo] HeMpOHHBIX CEeTel, CBepTOUHasi HEMPOHHAs CETh
Jlyuymmii mokaszaTenb MOJY4YeH OT MOJIEIM C METOJIOM OIOPHBIX BEKTOPOB B 3HAYCHUE
touHoctd B 0.989. Ilocnennue Tpu COOOIICHUS OTHPABUTENS MPOXOAST MPOBEPKY IO
Moenu. MoJienu BbIIal0T BEPOATHOCTh BpeAOHOCTH B 3HaueHue ot 0 1o 1. Ecnu nomyvaercs
noporoBoe 3HaueHue B 0.95, To cooOlieHre nomedaeTrcss Kak ClaM U MPOUCXOAST
BBITIICONMMCAHHBIC JCHCTBUA.

Bropas pabota HazeBaercs “Spam Email Detection Using Deep Learning Technique”,
oHa Obuta Bemmymena B 2021 romy. B nanmHO#W pabote aBTOp MPOBOAWT 0030p
CYIIECTBYIOIUX METOJOB TPEHUPOBKH MOJIEIN, KOTOPHIE KCIOIB3YIOTCS B IOYTOBBIX
KimeHTax. Jlanee oH akueHtupyer BHMMaHue Ha ycrnemHocth BERT mopenu. [lannas
MOJIeTIb TIpeIHa3HaueHa Uil HACTPOMKH W TPEHHPOBKU. DTO TOTOBAs IS MOCIEAYIOLIEH
HacTpoiiku, paspaboranHas Google Al. HcciemoBanue mpoBOIUIO CpaBHEHUE YETHIPEX
pasubix Mozenei. B wux Bxomwnu: BERT, BiLSTM, k-NN knaccuduxaTtop ¥ HauBHBIN
baitecoBckuii knaccudukarop. s TPEHUPOBKM U TECTUPOBAHHS MOJENEH, aBTOP
ucnoas3oBan 3000 Bammanbix coobmenuit u 2000 HeBaymmaHbIX. OO HAOOP TaHHBIX ObLT
chopmupoBaH u3 AByx HabopoB ¢ Kaggle. Jlns TecTupoBanusi ObUIO HCMOIB30BaHO 226
npuMepoB. [ co3maHus BXOJHBIX JAHHBIX TAK)KE MCIOIL30BAJIICS METOJ TOKCHHU3AIUU 10
CJIOBaM. JTO CTOUT OTMETUTh, MOTOMY YTO CYIIECTBYIOT pa3HbIE METOJbl TOKEHHU3AIUH
TekcTa. TOKeH — 3TO MHWHHMMAaJbHAs 3HAYUMas €IuHUIA TeKcTa ( MOXXET OBITh CIIOBOM,
YacThIO CIIOBa WIM Jaxke OTAeiabHOM Mopdemoit). TokeHuzanusa BauseT Ha oOydeHue. Yem
OoJbIlle CIOB Ha BXOJAE, TEM JOJIbIIIE MPOUCXOMUT oOydeHue. Ha mpumepe oOyueHHs
TpaHcpopMmepa Ka3axCKOMY S3BIKY, MOXHO CJelilaTh BBIBOJ, O Ba)XHOCTH TMPaBUILHON
TOKeHu3aluu. B cBoelt pabote s Oyay NpUIEPKUBATHCS TOTO K€ METOAa pa3z0OuEHUs
NpeUIOKEHN Ha cioBa. MccienoBanue mnokas3bpiBaio, 4TO HarpeHHpoBaHHbIi BERT
MIPOSIBIISLT ce0s1 JTydIlie OCTaIbHBIX MOJIeNiel co 3HaueHUsIMU B 98.67% u 98.66%[2].

Croutr otmerutb, 4To crTathd “Spam Email Detection Using Deep Learning
Technique” mnpuBoamiia OoJbliie JAeTajell KacaTeIbHO IMpoilecca OOy4YeHUs U OLCHKH.
Hampumep, OblM yKa3aHbl MCTOYHMKHA HAOOPOB W YHKCIO TPEHHUPOBOYHBIX U TECTOBBIX
JTAHHBIX.

B cBoeit paboTte s ObI XOTEN aKIIEHTHPOBATh BHUMAaHUE Ha JIBe TTpoOsemsl. [lepBas u3
HUX 3aKJII0YaeTCss B CaMOW apxXuTekType mnpuiokeHus. CylecTBOBaHUS TPETHETO JUIA
cozmaer mpobiembl Tpu mepenade coodmeHuil. [Ipu ucnoap30BaHUU yKe CYIIECTBYIOIINX
MECCEH/KEPOB, MOIH30BATEIN0 MOTPEOyeTCs YCTaHOBUTH MPHIIOKEHNE HEMTOCPEACTBEHHO Ha
cBoe ycTpoicTBo. Ho cymecTBoBanne 0a3bl JaHHBIX O3HAYaeT HAJIWYHE CepBepa, KOTOPHIH
cMor OBl B3aUMOJICHCTBOBaTh C CEPBEPOM OPUTHHAILHOTO MecceHpkepa. HaBpsg mu
nmoI00HOE yJacTCsl peajn30BaTh M3-3a BOMPOCOB NpuBaTHOCTH. Ecim tombko «Telegramy»
wm «WhatsApp» He pemuT HaCTpOWTH JAaHHBI MOIYJb Ha CBOMX cepBepax. OmHako B
TAKOM CiIy4ae cOooOIIeHHs] OyayT CyLIecTBOBAaTh B paciIM(PpoBaHHOM BHJE HE TOJIBKO Ha
CTOpPOHE KIIUEHTA.

Bropas npo6iiema 3akitodaercs B caMoM HaOOpe TAaHHBIX, KOTOPBINA UCIIOIB3YETCs IS
oOyuenus: mojeneil. Kaggle nMeer uctopuio 37€KTpOHHBIX cOOOIEeHUN B pasmepe 5574
cTpok, umenyemsbiii “SMS Spam Collection Dataset”[3]. DtoT Habop maHHBIX ObLT COOpaH B
2017 roxy u mpencTaBisieT coOOM csv (ailll ¢ KOJIOHKaMU TEKCTa CMC-COOOIIEHHUS M €ro
METKHU Kak spam (BpeAoHOCHOe) u ham (00bruHOE). J[aHHBIM HAOOP COCTOUT U3 COOOIIECHUM
Ha aHIVIMKACKOM si3bike. Jlisi ucnosib3oBaHMs MecceHpkepa Ha Tepputopuu ctpan CHI,
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XOTeNIoCh Obl MMETh HA0Op JTaHHBIX Ha PYCCKOM fA3bike. HaliTu momoOHYyI0 KOJUIEKIMIO B
OTKPBITOM JIOCTYIIE HE MPEACTABUIOCH BO3MOKHBIM.

s pemieHus npoOJeMbl OTCYTCTBUSL JaHHBIX JUIsl OOyUEHHUS HAa PYCCKOM S3bIKE, S
npuber k ucnoyibzoBaHuto LibreTranslator. 9To roroBas s3bIKOBasi MOJIETb B OTKPHITOM
UCXOHOM JIOCTYyIlE, KOTOpas NMpeAHa3HaueHa I MEePEeBOJAa €CTECTBEHHOro si3bika. llocne
YCTAHOBKH MOJIEH Ha JIOKAJIbHBI KOMIIBIOTED, 51 IEPEBEN HAOOP AAHHBIX CMC-COOOIIEHUN U
nosyuns Oojiee MATH THICAY JAHHBIX JJIsi oOydeHus u tectupoBanuda. [lanee naGop ObLT
paszieneH Ha JBa: TPEHUPOBOUYHBIM — 5176 cTpok, u TecTUpoBOUHbIA — 397 crpok. Cam xe
Ha0op ObUI BHIOpAH MO CBOEH MOMYISPHOCTH W MPOCTOTE B OYUCTKE JaHHBIX. KieTku c
TEKCTOM B KOJIOHKE V2 HE COJIepKaT 3aroBOJIKOB IHMCEM HWJIM OTCTYIIOB C MpoOeaMu IO
KpasiM TeKcTa. bputn BbIOpaHbl TpU BHUJIa apXUTEKTYp: cBepTouHas HelpoHHas ceTb (CNN),
cetb GRU, u cetb LSTM. Kaxnas cets Oblia co3nana yepes3 Sequential kimacc OubGmroTexku
Keras. beimn 3a1aHpl 1Ba BBIXOJHBIX HEMpPOHA B KOHIIE CJIOSI MO 4YMCIy KiaccoB. Kitacchl
ObuM momedeHbl Luppamu 1 w 2 s 3HaueHUd spam W ham cooTBercTBeHHO. Jlist
BEKTOPH3AIMHN TEKCTa OBbLI UCIIOJIb30BAH TOKEHU3ATOP, KOTOPBINA pa30uBai MpeIoxKEHUs Ha
CJIOBA W IPUCBAaMBAI UM HOMeEp. TOKEHM3aTOPB B MOCIEACTBUU HUMIIOPTUPYETCS BMECTE C
rOTOBBIMU Becamu Juisi Mojened. Kaxpoe cooOuieHune mnepen OTNPaBKOM Ha BXO[
orpannuuBaetcs 1o JmHe B 30 cIoB.

CBeprouHas HeWpoHHas ceTb cocTouT M3 3-x yacted. I[lepBeiii cmoit Embedding
CO3JIA€T BEKTOPHOE MPEACTABICHNUE CIIOB JJIMHOM B 32. 3atem uuet ciou ceeptku ConvlD ¢
gucioM mnapameTpoB B 250 m anmmHOM snpa B 5. 3areM HAET CJIOM MOABBIOOPKHU
GlobalMaxPooling1D(). ITocieqaumu BeICTYyHArOT ABa c0sl ¢ (DYHKIMSAMU aKTHUBauUu relu u
softmax. Crnoit c¢ d¢yukiuei aktuBanuu relu B 128 mapameTpoB mnpeaHa3HAueH Jist
kinaccuukanuu. [locnegHuil cnoil HOpManuM3yeT 3HAYEHUs Ha BCEM CJoe uepe3 (QyHKIHIO
aKTHBAllMM, KOTOpas BBIJAECT 3HAUEHHE, Ybsl CymMMa paBHa enuHuue. [IpenmyniecTBom
JaHHOM apXUTEKTYphl SABIISETCS €€ CIOCOOHOCTH YAENSATh BHUMAHUE YAaCTHBIM IpHU3HAKAM
yepe3 UCIOoJIb30BaHuE sifep. Takum oOpa3oM COXpaHSIOTCS MPEUMYINEecTBa Kak OOJIbIIUX,
TaK 1 MAJICHbKUX HEMPOHHBIX CETEH.

B HacTpoiikax KOMIMJISIIMU MOJEIH CTOUT YKa3aThb OMHAPHYIO MEPEKPECTHYIO
SHTPOIHUIO. DTO HYKHO I OLEHKH JaHHBIX NPH CYIIECTBOBAHUM JIMIIb JABYX KIIACCOB.
[Tocne mpouecca 0oOydeHHs] Ha CTOJb HEOOJBIIOM Habope HaHHBIX MOKHO IOJYYUTh
JIOBOJILHO XOpOIIME 3HAUYEHUS Ha MPOBEPOUYHBIX AaHHBIX (pUcyHOK ). Hanmpumep, moaensb
MOCJIE MATH 30X 00y4YeHUs MmosydaeT ToYHOCTh B 98.62%. 1o rpaduky BUAHO CXOXIAECHUE
TPEHUPOBOYHBIX BEPHBIX OTBETOB C MPOBEPOYHbIMU. [IpoBepouHble MpeaHa3HAYEHBI IS
HAaCTpPOWKH MOJIeTM BO Bpems mporecca oOydenus. [IpoBepouHble NaHHbIE HE BXOISAT B
(¢uHanpHbIE TecTUPOBOUHBIE M cocTaBisitoT 10% ot Bcero oobema crpok. Ha uHanbHbIX
TECTUPOBOYHBIX JAHHBIX MOJIEIb MMOKAXKET TOUHOCTH B 98.64%.



«Central Asian Scientific Journal» Ne1 (25) — AHeaps — Mapm 2025

Central Asian
Scientific
Journal

1.00 A1

0.98 A

0.96 -

0.94 4

0.92 ~

Llonqa BepHbIX OTBETOB

0.90 1

0.88 4

—— Jlons BepHbiXx 0TBETOB Ha obyyaiwouwem Habope
——— [lonsa BepHbIX OTBETOB Ha NpoBepo4YHOM Habope
0.86 T r T

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
3noxa obyyeHuna

Puc. 1 - I'padpuk oToOpakeHus 1071 BEPXHBIX OTBETOB Ha ISITH AMI0XaX O0y4YEeHUS
CNN Mmopenu

Ecniu nmanee mpomyCTHTh NaHHYIO MOJENbh 4Yepe3 HabOp U3 MATH CaMOCTOSTEIBHO
COCTaBJICHHBIX TPEJIOKCHUN, TO BBIBOJUTCS COBIIQJICHUE IO TATH M3 MIECTH OOBEKTOB B
MaccuBe (PUCYHOK 2).

1/1 @s 27ms/step
MNpeackasaHHbi KNacc: cnam

AKTyanbHbil Knacc: cnam
1/1 @s 28ms/step
MpeackazanHbil KNacc: He cnam

AKTYyaneHB Knacc: He cnam
1/1 @s 26ms/step
Npeackaz3aHHLIA KNacc: He cnam

AKTyanbHbl Knacc: cnam

1/1 ©s 27ms/step
Mpeackaz3aHHbLIA KNnacc: cnam

AKTyanbHb KAacc: cnam

1/1 @s 27ms/step
NpeackasalHbiA KNacc: He cnam

AKTyanbHui# Knacc: He cnam
1/1 @s 26ms/step

MpeackazaHHbLil Knacc: cnam

AKTyanbHeii Knacc: cnam

Puc. 2 - Pe3ynbTarhl MaHYaJIbHOTO TECTUPOBAHUS

OcTanbHbIE CETH MOJYYWIH PE3yJIbTaTbl B 3HAUEHUAX TO4YHOCTH 98.5% wm morepeit
13.6% nns LSTM cetn, a takxe TouHOCTh 98.72% u mortepeid B 10.12% nns GRU cern.
Haumenbliee 3HaueHHe MOTEpH IMOJy4YMsIa OJHOMEpHAs CBEpPTOYHAs ceTh. VIMEHHO OHa M
MO>KET UCIOIB30BAThCA JJIsl OLIEHKU TEKCTOBBIX COOOIIECHUIA.
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OOmuit pa3Mep BBIXOJHOW CBEPTOYHON MOJCIM, a MUMEHHO HACTPOCHHBIX BECOB,
coctaBun 4.5 merabaita. [{ngs GRU u LSTM »s10 3Hauenue cocraBuiao 3.7 Merabairta
Kakapid. OTcroa MOXKHO CJejaTh BBIBOJ, 4YTO JUISi MHTErpalliy JaHHOTO MOAYJS B
PUIIOKEHUE MOYKHO UCTIOJIb30BaTh 00BhEM MaMsITH, KOTOPHIN He npeBbimaer 10 meradaiuT.

Pe3ynbpTaThl HMCCaeAOBaHUS TOKA3bIBAIOT, UYTO OIMCAHHYIO IpobiieMy OOpBOBI C
MOIIEHHUYECKUMHU OIEpalMsiIMA B MECCEH]IKEpax MOKHO pellaTh HCIOJIb3Ys MAIIMHHOE
oOyuenue. i1 3TOro JOCTATOYHO MOJMYYUTh HAOOp MJAHHBIX HAa PYCCKOM SI3bIKE H
HAaTPEHUPOBATh HEWPOHHBIE CETU MCIOJIb3YySl HECKOJIBKO TOTOBBIX apXWUTEeKTyp. FEiie
TpeOyeTcsi MPOBECTU UCHIBITAHUSL B “TIOJIEBBIX YCJIOBUSX’, TaK KakK JaHHBIC NI OOy4YEHHS
OBLITN TTOTy4YEHBI HE €CTECTBEHHBIM IyTeM. 3a 8 JIeT MOTJIM M3MEHHUTHCS MAOJIOHHBIE TEKCTa
st obmaHa Tmosb3oBareneii, [lepeBemHHBIN ke TEKCT MECTaMH OTIMYAeTCs OT TOTO,
KOTOPBIN HaOpaimu Obl pealibHbIe MmoJib3oBaTeau. [lepeBo momydeHHbI yepe3 LibreTranslate
OCTaBJISICT OIIMOKK B TpaMMaTHYECKHX 000pOTaxX M HECIOCOOEH IMEePEeBOJUTH HENPABHIHHO
HaOpaHHbIE Ha AHJIIMMCKOM SI3bIKE CJIOBOcoYeTaHus M (pas3bl. TeM He MeHee, pe3ysIbTaThl
MOJYYHJIUCH YJIOBJIETBOPUTEIbHBIC B IIJIAHE TOUHOCTH U Ipoliecca co3aanusd moayJia. Pazmep
COXpaHEHHBIX BECOB TAaK)K€ HE IpeJCTaBisieT mpoosemsl. Ele He OblT agpecoBaH BOIPOC O
3aTpare maMATH Ha mporecc kimaccudukanuu. OJHAKO, S YBEPEH, YTO JaHHBIA MOIYJIb
MOXHO 0e3 mpoOjieM MHTETPpUPOBATh B BEO-NIPHIIOKEHHE, JTMOO MOOUIIBHOE MPUIIOKEHUE.
Heckonpkux cTpoKk Koma oOT ToToBBIX OuOnmorexk TensorFlow nmocrarouyHo dYTOOHBI
MOJIb30BATENIM TOJIydYaiyd OMOBEIICHUE O TOM, YTO IMOJYUYEHHOE COOOIIEHHE MOXKET OBITh
OTHpaBiIeHO MolIeHHUKOM. CrenoBaTeabHO HE TPeOYyeTcsl HCMOJb30BAaHUE CTOPOHHHX
CEpPBEPOB W BBHI3OBBI K TPEThUM JIMIIAaM B Tporiecce oOmeHa cooOmeHusiMu. Camu ke
JNEUCTBUSL MO pEarupoBaHUI0 CTOUT OCTaBUTh Ha YCMOTpeHUe mnosyuarens. Eciu
MOJIb30BaTENIb PEIIUT, YTO €ro CcoOECeIHUK MOIICHHUK, OH MOXET OTIPAaBUTh 3asBKY
MEHE/KEepaM COIIMAIbHOM CETH, KOTOpPbIE MPOBEAYT MPOBEPKY MOJIH30BATEIS.

Cnucok aureparypsbi:

1. Podorozhniak , A. ., Liubchenko , N. ., Oliinyk , V. ., & Roh , V. . (2023).
RESEARCH APPLICATION OF THE SPAM FILTERING AND SPAMMER
DETECTION ALGORITHMS ON SOCIAL MEDIA AND MESSENGERS . Advanced
Information Systems, 7(3), 60-66. https://doi.org/10.20998/2522-9052.2023.3.09.

2. Isra’a AbdulNabi, Qussai Yaseen, Spam Email Detection Using Deep Learning
Techniques, Procedia Computer Science, Volume 184, 2021, Pages 853-858, ISSN 1877-
0509, https://doi.org/10.1016/j.procs.2021.03.107.

3. Jlaracer cmamoBbIX cMmc cooOmienuii. Habop SMS-cooOiiennii moMeYeHHBIX Kak
CIIaMOBBIE u HECTIIaMOBBIE. [ DneKTpOHHBI pecypcl]. URL:
https://www.kaggle.com/datasets/uciml/sms-spam-collection-dataset/data



«Central Asian Scientific Journal» Ne1 (25) — AHeaps — Mapm 2025
o
YK 656.025.2
Hcae Xaana
mupektop 13 TMT LLC
(r. JJoc-Anmxenec, CIIIA, Kanudopuus)

OIITUMM3AIIUA MAPIIPYTOB U IINTAHUPOBAHMUE JIOIT'UCTHUKHU ITPHU
MYBHUHI'E

AHHOTamusl. B crarbe paccMaTpHBarOTCS COBPEMEHHBIE METOJbl ONTHMHU3ALNH
MapUIpyTOB M IUIAHUPOBAHMS JIOTUCTUKA B MyBHHIe. lIOBBIIIEHHAs KOHKYpEHLMS,
TpeOOBaHUS KIMEHTOB K CKOPOCTM M KauecTBY YCIOYr, a Takke Heo0XOIuMOCTb
MUHUMHU3ALUN 3aTpaT TpeOyIOT BHEApPEHUsS UU(GPOBBIX TEXHOJOTUN B JIOTHCTUYECKUE
npoueccsl. MccnenoBaHue aHanu3UpyeT CYyLIECTBYIOIIME IOAXOJbI K MapLIPyTH3ALUU.
PaccmoTpensl  kimroueBble  (PAKTOpbI, BIMSIOIIME HA JIOTUCTUKY MYBUHIA, TaKUE Kak
CE30HHOCTb, 3arpy>KEHHOCTh JOpPOI, BPEMEHHBbIE OTPAaHUYECHUS] U TPeOOBAaHUS KIMEHTOB.
[IpoBeneH cpaBHUTENbHBIA aHaMU3 3((YEKTUBHOCTU PYYHOrO M aBTOMATHU3WPOBAHHOIO
IUIAHUPOBAaHMsI  MapLIPyTOB, MOATBEPXKIAIOLIMN HpeumyliecTBa Ludposuzanuu. B
3aKJIFOUEHUU OTMEYAaeTCsl HEOOXOAMMOCTh JajbHEHIIEro pa3BUTHS AJalTHBHBIX CHCTEM
MapLIPYTU3aLHUH, YYUTHIBAIOIINUX JUHAMUYECKYIO TOPOKHYIO CUTYallMI0 U U3MEHSAIOLIUNCA
CIIPOC HAa MYBUHI'OBBIE YCIIYTH.

KiroueBble cioBa: MyBUHI, TPAHCIOpPTHAs JIOTMCTHKA, MAaplIpyTH3aLus,
ONTUMU3ALMS MapIIPYyTOB, MCKYCCTBEHHbIN HWHTEJUIEKT, I€OMH(OPMALIMOHHBIE CUCTEMBI,
IrOPUTMbI TIOUCKA MYTH, HU(PPOBU3ALMS JOTUCTUKHA, aBTOMATU3UPOBAHHOE IJIAHUPOBAHUE,
CHUCTEMBI YIIPABIICHUS TPAHCTIOPTOM.

CoBpeMEHHbIE MYBHHIOBbIE KOMIAHHM CTaJKHUBAIOTCA C PAIOM JIOTUCTUYECKHUX
poOJeM, CBSI3aHHBIX C TOBBIIIEHHOW KOHKYpPEHLUEH, pOCTOM TpeOOBaHMU KIMEHTOB K
CKOPOCTH M KayeCTBY YCIYT, a TaKK€ HEOOXOAMMOCTHbIO ONTUMM3aLUU 3arpaT. OIHUM U3
KJIIOUEBBIX (DAaKTOPOB TMOBBIIEHUST AIPGEKTUBHOCTH PadOThl MYBHUHTOBBIX KOMIIAHUMN
ABJISIETCS] TPAMOTHOE IJIAHUPOBAHUE MAPLIPYTOB U JIOTUCTHKHU.

B ycnoBusix AMHAMUYHOTO TOPOACKOIrO JBUKEHUS, MPOOOK, OTpaHUYEHUI IO BpEMEHHU
MOTPY3KH M Pas3rpy3kH, a TaK)K€ CE30HHBIX M3MEHEHUI CIIpOca Ha MYBHUHIOBBIE YCIYTH
KPUTHYECKH Ba)XHO IPUMEHATH COBPEMEHHBIE METOJbl MAapIIPyTH3alUd W YIpaBICHUS
JOTUCTUYECKUMH IpolieccamMu. TpaJulIHMOHHBIE MOAXOAbl K IUIAHUPOBAHUIO MapLIPYTOB,
OCHOBAHHbICE HAa WHTYUTUBHBIX PEUICHUSX [UCIETYEPOB, YCTYyHaroT MO 3PEPEKTUBHOCTH
AITOPUTMUYECKUM METOJaM ONTUMHU3AIMHU, HCIOJNb3YIOUUM HCKYCCTBEHHBIM WHTEIJIEKT,
MalIMHHOE 00yUYeHHE U TeOMH(DOPMAIIMOHHBIE TEXHOJOTHH.

JlaHHOE WCCIIeIOBAHME HAIPABICHO HA aHajdu3 CYLIECTBYIOLIMX IOAXOAOB K
MapuipyTu3auuud B cdepe MYBHUHIa, BBISIBJICHUE KIHOYEBBIX (DAKTOPOB, BIMSAIOMIMX Ha
JIOTUCTUYECKUE TMPOLECChl, a Takke pa3paboTKy pEeKOMEHJAlUi 10 MOBBIIICHHUIO
3¢ (PEeKTUBHOCTU TPAHCTIOPTHBIX ONEpALIUM.

Jloructrka MyBHHTA MPEJCTABISAET COO0N KOMITJIEKC MEPOTIPUSITHI, HAPABIICHHBIX HA
OpraHM3alMI0 TPAHCIIOPTUPOBKM HMYIIECTBA (U3NYECKUX U IOPUAMYECKHUX JIHUI C
MUHUMAaJIbHBIMH BPEMEHHBIMU U (DMHAHCOBBIMU 3aTpaTaMu. B oTinume OT TpaaullMOHHOMN
TPAHCIIOPTHOM JIOTUCTUKH, B KOTOPOW OCHOBHOE BHHMAaHUE YJEIAETCS NEPEMELICHUIO
CTaHIAPTHBIX TPY30B, MYBHHI IMPEANOJAaracT MNEpPeBO3KYy MeOenu, OBITOBOW TEXHUKH,
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JOKYMEHTOB, apXUBOB U JPYTUX MaTEepPHAIbHBIX IIEHHOCTEH, TpeOYIOIUX 0cO00ro noaxoaa
K YIIAKOBKE, MOTPY3KE, pa3rpy3Ke U MApLIPYTU3ALIHH.

Baxxnocte  2(pexkTUBHOrO  IUIAHHUPOBAHUSA  JIOTUCTHMKA  MYBHHIOBBIX  YCIYT
oOyCJIOBJIEHa HECKOJbKHUMHU KIIOUeBbIMU (pakTopamu. Bo-mepBbIX, BBICOKHI YpPOBEHBb
KOHKYPEHI[MU Ha pbIHKE TpeOyeT OT KOMIAHUN MHUHUMHU3ALUU 3aTpaT MPU OJHOBPEMEHHOM
o0ecreyeHnn BBICOKOIO0 KayecTBa cepBHca. BO-BTOpBIX, CIOXKHAs TOPOXKHAasi OOCTAaHOBKA B
KPYNHBIX TOpPO/Jax, CE30HHbIE KOJEeOaHUs CIpoca W BpPEMEHHBbIC OTpaHUYEHHUs Ha
IIEPEMEIICHUE TPY30BOTO TPAHCHOPTA CO3JAIOT JONOJHUTENBHBIE MPEIATCTBUA IS
s dekTuBHON pabOThl MYBHHTOBBIX ONEpaTOpoB. B-TpeTbux, B ycJOBHAX HU(PPOBOI
TpaHcQOopMaIiK JOTUCTHKU HCTIOIb30BAHUE COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHIA,
BKJIFOYAsi CUCTEMBI yripaBieHus TpancrnoptoM (TMS), reourdopmanmionnsie cuctemsl (GIS)
U aNrOpUTMbl MAIIMHHOIO OOYy4Y€HUSs, IMO3BOJISIET MOBBICUTH 3((PEKTUBHOCTH MPOILIECCOB
MapuIpyTU3alUH U OPTaHU3ALMH I1IEPEBO30K.

Jloructuka MyBuHTra OasupyeTrcs Ha (PyHIaMEHTaJbHBIX MPHUHIMIAX TPAHCIIOPTHOU
JIOTUCTHKH, OJHAKO MUMEET psiji crnenuduueckux ocoOeHHocTeld. OCHOBHBIMU MPUHLIMIIAMU
SABJISTFOTCSL:

e PannonanpHas Mapuipytuzanus. ONTUManbHBIA —BBIOOpP MapuipyTa IO3BOJIAET
COKpaTHTh 3aTpaTbl Ha TOIUIMBO, MHUHMMH3UPOBATh MPOCTOM TPAHCHOPTHBIX CPEACTB H
CHU3UTH BO3JICHCTBHE MPOOOK HA 00IIIee BPEMSI TEPEBO3KH.

e KomIulekcHOE IUIaHMpoBaHME mpoleccoB. OpraHuzauus MyBUHTa — TpeOyeT
COTJIACOBaHHOM pabOThl BCEX YYAaCTHUKOB MPOIIECCa: TUCIETYEPOB, BOJUTENEH, TPY3UHMKOB U
KJINEHTOB.

e lcnonb30BaHWE COBPEMEHHBIX TEXHOJIOTMH. [IpuMeHeHne HaBUTAIMOHHBIX CHCTEM,
nuppoBbIX TIATPOPM JIE MOHUTOPUHIA 3aKa30B W QJITOPUTMOB IPOTHO3UPOBAHUS
MO3BOJISIET COKPATUTh BEPOATHOCTh OMIMOOK M MOBBICUTH KAYE€CTBO MPENOCTABISIEMBIX YCIYT
[4, c. 23].

e ['MOKOCTh M aJaNTUBHOCTh. B OTIMYME OT CTaHAAPTHBIX TPY30I1EPEBO30K, B MYBUHI€
BaXXHYIO POJIb UTPAET CIIOCOOHOCTh ONEPATUBHO PEarupoBaTh Ha U3MEHEHUS B TpaduKe WiIu
MapuipyTe.

Beibop MapuipyTta M opraHusanusi JOTUCTHKH 3aBUCSAT OT MHOXECTBa (PaKTOPOB,
KOTOpbIE MOTYT ObITh KaK BHYTPEHHUMH, TaK U BHEITHUMH (Tabiuia 1).

Ta6auna 1 — @akTopsl, BJAMSIOIINE HA MAPIIPYTU3ALMI0O B MyBUHI€

Pakrtop Onucanue BJMSHUSA HA JIOTHCTHKY MYBHHIA
JloposkHas obcTanoBKa [IpoGku, nepeKpbITHSI, PEMOHTHBIE PA0OTHI MOTYT YBEJIMYUBATH BPEMS
NIEPEBO3KU
OrpaHuyeHus 1o B psine ropoioB ABMKEHKE TPY30BOTO TPAHCIIOPTA 3aMPEIIEHO B YaChI
BpEMEHU MUK
Ce30HHOCTE B neproibl MOBBIIIEHHOTO CHpoca (JIETO, KOHEI[ Mecsla) TpedyeTcst
YCHJIEHHOE IJIaHUPOBaHUE
['eorpaduueckue Hanuune y3kux ynuil, MHOTOITaKHBIX 3/1aHUH 0€3 Tpy30BBIX TU(DTOB
0COOEHHOCTH BJIMSICT HA BpeMsi MIOTPY3KH / pa3rpy3ku
OKOHOMHYECKHE Pocrt 11eH Ha TOMIIMBO, U3MEHEHHE TapU(OB Ha aAPEH]Ty TPAHCIIOPTA
(bakTopsl BIIUSIET HA CTOMMOCTD YCIyT
Knuentckue WupuBuyanbHbIE 3alIPOCH 3aKa3UUKOB MOTYT TpeOOBaTh

TpeboBaHus HECTaHJIaPTHBIX PEIICHU 0 MapIIPYTU3ALUU
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BnusHue 3TuX (akTOpoB Ha MAapIIPYyTHU3ALMIO MOXHO OTpPa3UTh Ipaduyecku, 4ro
MO3BOJIAET HATJISAAHO IPOAHAIU3UPOBATh KIFOUEBbIE IPOOJIEMBI U ITyTH UX PEIICHUS.

B nocnennue ronpl nudpoBu3aus JOrMCTUKY OBbICHIIA 3(PPEKTUBHOCTD YIPAaBICHUS
MYBUHTOBBIMH IpolieccaMu. B uucie Hambosee 3HAUMMBIX TEXHOJIOTHH, NMPUMEHSIEMBIX B
OTpaCiIH, MOYKHO BBIJIETUTH:

1. Cucremsl ynpaenenus TtpaHcnoptoM (TMS). Ilo3BossitOT aBTOMAaTU3UPOBAThH
Mpolecc IUIAHUPOBAHUSI MapIIPyTOB, YIPABJICHHS 3aKa3aMUd W KOHTPOJIA 3a HCIIOJTHEHUEM
MEPEBO3OK.

2. 'eonndopmarmonnsie cuctemsbl (GIS). Mcnonb3yroTest i1 aHaim3a TPAHCIIOPTHOMN
CETH, TIOCTPOEHUS ONTUMAIBHBIX MApIIPYTOB C YYETOM MPOOOK, TOPOKHBIX OTPAHUYCHUN U
APYTUX NapaMeTpoB.

3. HckyccTBeHHBI MHTEUIEKT W MallnHHOe oOydeHue. COBpPEMEHHBIE aJTOPUTMBI
MO3BOJIAIOT IPOTHO3UPOBATh 3arpy’KEHHOCTb JOpOT, BBIABIATH Haubonee 3¢ eKTUBHbIC
MapHIPyThl M aIalTHPOBATh TUIaH MMEPEBO30K B peanbHOM BpeMenu [2, ¢. 309].

4. ABTOMAaTH3MpOBaHHbIC IIATGOPMBI JOTUCTUKH. OHIAWH-CEPBUCHl MO3BOJSIOT
KJIMEeHTaM O(OpMJIISATh 3aKa3bl, OTCIEKHUBATh CTAaTyC INEPEBO3KU U B3aMMOJEHCTBOBATH C
OIIEpaTOPAMHU B PEKUME PEAIBHOTO BPEMEHH.

Bnusaue nndpoBsix TeXHONOTHH Ha 3((HEKTHBHOCTH JIOTUCTUKA MYBHMHTA TOKa3aHO
Ha pUCyHKe 1.

20%

25%

= CHU)KEHHE 3aTpar
= CokpallleHHE BpeMEHH MEPEBO3KHU
IToBpllIEHNE TOYHOCTH MapIIPYTU3ALUU

I'ubGkocTh ynpaBaeHUS JIOTUCTUIECKUMH IPOLIECCAMU

Puc. 1 — Bnusnue uudpoBbIx TexHOJIOTHI HAa 3)PEKTUBHOCTD JOTUCTUKH MYBHHIa

CoBpeMeHHbBIE METOABl MAPLIPYTU3ALMM B JIOTUCTHUKE MYBHHIA HANpPAaBJICHBl HA
MHUHUMU3AIUI0 BPEMEHH, 3aTpaT U PHUCKOB NPHU TPAHCHOPTUPOBKE Ipy30B. B oTinmume ot
KJIACCUYECKOM TPaHCHOPTHOM JIOTUCTUKU, ONTUMHU3ALIUS MaplIPyTOB MPU MYBUHIE TpeOyeT
ydeTa He TOJBbKO JIOPOKHBIX YCJIOBUM, HO U JOMOJHUTENBHBIX (DAaKTOPOB, TAKUX KaK BpeMs
IIOTPY3KH U Pasrpy3KH, OTPAHUUYEHHUsS 110 MPOE3y I'PY30BOTO TPAHCIIOPTA B ONPENCIICHHBIC
BpEMEHHBIE MHTEPBaJbl, yI0OCTBO MaHEBPUPOBAHMS M O€30MaCHOCTh MEPEBO3KH XPYIKHX
rpy30B. [ns mocTukeHuss BBICOKOM 3(PPEKTUBHOCTH HCHOIB3YIOTCS MaTeMaTHYecKue
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METO/Ibl, AITOPUTMHUUYECKHE MOJEIN, UCKYCCTBEHHBIH HHTEIJIEKT M TI'€OMH(OPMALMOHHbIE
CUCTEMBI.

OCHOBY JIOTMCTHYECKOM ONTUMHU3ALMMU COCTABJISAIOT MaTEMaTH4YECKUE MOJEIU U
QITOPUTMBl TOUCKAa Kparyaimero nytd. K Haubonee pacnpOCTpaHEHHBIM METOJaM
OTHOCSTCH:

e Anroput™m JIeHKCTpbl — KJIACCHYECKMI METOJ HAaxOXXJEHHSA KpaTdaillero MmyTH B
rpade ¢ HeoTpUIATEIbHBIMH BecaMu. [IpuMensiercs 1 moucka OoNTUMaIbHOTO MapuipyTa B
JOPOKHOHM CEeTH NMPU HATUYMU (PUKCHPOBAHHBIX BPEMEHHBIX 3aTpaT Ha IepemelneHue [3, c.
462].

e Metox A* (A-Star) — pacmIMpeHHBI aNTOPUTM TOMCKA MYTH, KOTOPBIA HCIOIb3YeT
OBPUCTUKHU JUIsI YCKOPEHHOI'O BBIUYMCIICHHS ONTHUMAJIBHOIO MapuipyTta. O(PQPEeKTUBEH B
TOPOJCKUX YCJIOBHUSX, i€ HEOOXOIMMO YUUTHIBATh TUHAMUYECKYIO 3aIpy>KEHHOCTb JJOPOT.

e 3amaya KOMMMBOSDKEPA — ONTHUMHU3ALMOHHAS MOJEINb, IPUMEHSAEMAsi B MyBHHI€ IS
ONpeaeNeHus] MapupyTa ¢ MUHHUMAaJIbHOM CYMMapHOM IJIMHOW MyTH NMPU OOCITY>KUBAHHUH
HECKOJIbKAX TOYEK.

e Meroa JMHEWHOrO0 MIPOrPaMMHUPOBAHMSA — IIO3BOJIAET PACIPENEIATh TPAHCIIOPTHHIE
pecypchl TakuM 00pa3oM, 4TOObI MUHUMU3UPOBATh BPEMSI BBITIOJHEHUS 3aKa3a WU 3aTpaThl
Ha [IEpEBO3KY.

OTu anroput™Mbl (HOPMHUPYIOT OCHOBY JIOTUCTHUECKON ONTHUMM3ALMH, HO B YCIOBHUSAX
AMHAMMYHO U3MEHSIOLUXCS TOPOACKUX TPAHCIOPTHBIX IOTOKOB OHM TPEOYIOT ajianTalui U
KOMOMHHMPOBAHUS C 00JIee CIIOKHBIMU MOJEIISIMU.

B mocnegHue TOABI AaKTMBHOE pPa3BUTHE MOJYYWIM METOIbl MapLIpyTHU3ALUH,
OCHOBaHHbIE HA HUCKYCCTBEHHOM HWHTEJUIEKTE, aHajlu3e OONbIIMX JaHHBIX U
reoMH(QOpPMalMOHHBIX  cHcTeMaX. Vcrnonap30BaHME  MHTEIJIEKTYaJbHBIX  aJITOPUTMOB
MO3BOJISIET YYUTHIBATH (DAKTOPBI, KOTOPhIE paHEee HE MOJJABaJIUCh aBTOMATU3HUPOBAHHOMY
pacuety (Tabnuia 2).

Tabimua 2 — [IpumeHenne coBpeMEeHHBIX TEXHOJIOIMH IS MapIIPYyTH3ALUH

Texnosnorus Onucanue BJUMSHUS HA MAPIIPYTH3ALUIO
HckyccTBEeHHBIE HEMPOHHBIE OOyuarorcst Ha 60IBIINX 00bEMaX JaHHBIX U MTO3BOJISIOT
cet (ANN) IIPOTHO3UPOBATH 3arPyKEHHOCTh JOPOT

Hcnonb3yroTes U HaX0XA€HNUS ONTUMAJIbHOTO MaplipyTa ¢
Y4E€TOM MHO>KECTBA IEPEMEHHBIX
AHanu3upyeT UCTOPUUYECKHE JAHHBIE U TPOTHO3UPYET
ONTUMAJILHOE BPEMSI IBUJKEHUS
I'eounpopmanonHsie [103BOJISIIOT YUUTHIBAThH pealbHYIO KapTy OpPOT, OTPAaHUYECHUS

cucremsl (GIS) U aJIbTEPHATUBHBIE MAPLIPYTHI
CBs13b ¢ IaTYMKaMU Ha TPAHCIOPTE JUIsi MOHUTOPHHTA
TEKYIIIETr0 COCTOSIHUS NEPEBO3KU

I'eneTnueckue AJITOPUTMBI

Mammnnoe o6yuenue (ML)

Wurepner Beweit (IoT)

OaHuM U3 KIIIOYEBBIX (PAKTOPOB MPH TUIAHUPOBAHUU MAPIIPYTOB B MYBHUHT€ SIBJISIETCS
aHaIM3 TEKYILIEH 3arpy’KeHHOCTH JOpPOXKHOW ceTH. B Topoackux yCHoBUSX TPOOKH H
BPEMEHHBIE OIPAHUYEHHUS HAa NIPOE3]] IPy30BOT0 TPAHCIIOPTA UIPAOT PELIAOLIYIO Poib. J{is
aHaJIM3a 3arpy’KEHHOCTH HMCHOJB3YIOTCSI CHCTEMbl MOHUTOPUHIA JIOPOYKHOTO JIBMXKECHMS,
arperupyiromue nanHeile ¢ GPS-naBuratopoB, kamep HaOMIOACHHUS U CEHCOPOB
TPaHCHOPTHBIX TOTOKOB [1, c. 87].
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BnusHue ce30HHOCTH Ha JIOTUCTUKY MYBHHI'Ad TAK)XXC BBIPAKCHO JOCTATOYHO SPKO.
Hampumep, B neTHuM mepuoj cupoc Ha MYBUHIOBBIE YCIYTHM BO3PACTAET, YTO MPUBOIUT K
YBCINYCHHNIO KOJIMYCCTBA 3aKAa30B U HGO6XOIIHMOCTI/I OoJtee THlaTeHBHOﬁ MapmpyTHUu3alnu.
Fpa(bHK 3daBUCUMOCTH BPCMCHH IICPCBO3KH OT CC30HA IIOKA3bBIBACT, YTO B IIMKOBBLIC
TIEPUObI CPETHSS TIPOIOJDKUTEIIBHOCTD BBITIOJIHEHUS 3aKa30B BO3pacTaeT (PUCYHOK 2).
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B CpenHee BpeMsl IEPEBO3KH (Jachl)

Puc. 2 — BrniusHue 3arpy>k€HHOCTH JOPOT U CE30HHOCTH Ha BBIOOP MApUIPYTOB

OddekTrBHas peanu3anys JOTUCTUYECKOTO IJIAHUPOBAHUS B MYBUHIE TpeOyer
KOMILJIEKCHOTO MOJX0/1a, BKJIIOYAIOIIET0 aHAIN3 TEKYIIUX YCIOBHM, BHEAPEHUE MEPEAOBBIX
TEXHOJIOTHH, a TaKKe HCHOJH30BaHWE MATEeMAaTUYECKUX W TPOTPAMMHBIX METOAOB MJIs
ONTHMHU3AIIMA MapIIpyTOB M YIpPABICHUS pecypcamMu. B oTinume OT TpaguIMOHHBIX
Ipy30IepEBO30K, MYBHUHIOBBIE YCIYI'M CBSI3aHbl C HEOOXOJMMOCTBIO TOYHOTO pacyeTa
BPEMEHM Ha NOTPY3Ky, Pa3rpys3Ky, IepeMelieHue MeOeiaun U APYyroro MMYyLIECTBa, YTO
YCIIOXKHSIET MpoLecc MIaHupoBanusa. ONTUMH3AIMS JIOTHCTUYECKUX MTPOLECCOB HAIpaBiIeHa
Ha COKpallleHWe BPEMEHHBIX 3aTpaT, CHUKEHHE CTOMMOCTH IEPEBO30K M TOBBIIICHUE
YAOBJIETBOPEHHOCTHU KJIMEHTOB.

B coBpeMEeHHBIX MYBHMHIOBBIX KOMIAHHMSX aKTHUBHO MPUMEHSIOTCS CHUCTEMBbI
ynpasneHus jgoructukon (Logistics Management Systems, LMS), koTopsie oOecrnieunBaroT
aBTOMATHU3MPOBAaHHOE IIJITAHUPOBAHUE MAapIIPYTOB, KOHTPOJb BBHINOJHEHUS 3aKa30B U
MOHHTOPHHT TPAHCIIOPTHBIX CPEACTB B PEKHUME peabHOro BpeMeHu. Mcnonp3oBanne LMS
MO3BOJIAET COKPAaTUTh BPEMEHHBIC 3aTpaThl HAa OPTaHU3AlMI0 TEPEBO30K M yMEHBIIUTH
BIIMSTHUE YEJIOBEUECKOT0 (paKkTOpa Ha MPOLECC MapLIPyTH3ALUH.

B Tabmuue 3 nmpeacrtaBieHo cpaBHeHHE A((EKTUBHOCTH  JIOTUCTUYECKOTO
TUTAHUPOBAHMSI TIPU PYYHOM YITPABJICHUHN U HCTIOH30BAHIH aBTOMATH3UPOBAHHBIX CUCTEM.

Tadoauna 3 — CpaBHeHue 3¢ PeKTUBHOCTH JIOTUCTHYECKOT0 IJIAHUPOBAHUS

ABTOMATH3UPOBAHHOE
IHapamerp PyuHoe niiannpoBaHue
IUIAHHPOBaHKe
Bpewmst Ha pacdeT mapuipyta 30-60 MunyT 5-10 MuHyT
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o
To4YHOCTH TPOTHO3a BPEMEHU
Cpenuss Bricokas
IOCTaBKH
Onrumusanus 3arpy3Ku
Py YacTtrnyHO IMonuas
TpaHCIOpTa
Ananranys K B3MEHEHUAM
OrpanuyeHHas B peasibHOM BpeMeHUn
MapuipyTa
3aTpaThl Ha TOIUIMBO Bricokue OnTuMU3UPOBAHHBIE

JlanHblE TOKAa3bIBAIOT, YTO AaBTOMAaTHM3UPOBAHHOE JIOTUCTUYECKOE IUIAHWPOBAHUE
MO3BOJIIET HE TOJBKO YCKOPUTH TPOIECC MapIIpyTHU3allid, HO W CHHU3UThH 3aTpaThl Ha
MIEPEBO3KY 3a cYeT 0oJiee TOYHOTO pacueTa MapIIpyTOB.

Hcnonb3oBanue cnenrain3upoBanHoro 110 B JIOTHCTHKE MyBHHIAa MIPacT Ba)KHYIO
pOJib B ONTHMHU3ALMM MapUIPyTOB M CHMXKEHMM 3arpar. Cpeau HamOojee MOMyJsIPHBIX
pellieHU BBIACIAIOT Takue cuctembl, kak PTV Route Optimizer, Google OR-Tools, 1C:
Jloructuka u SAP Transportation Management. Otu miaT¢opMbl MO3BOJISIOT YUUTHIBAThH
MHOKECTBO (DaKTOpOB, BKJIIOYAsl 3arpyXEHHOCTh JOPOT, BpPEMEHHBIE OKHAa JOCTaBKH,
MIOTO/IHBIE YCIIOBUSA U XapaKTEPUCTUKH TPy3a.

OmHOMt W3 KIIOYEBBIX 3a7a4 MpU I[UIAHUPOBAHUHM MAapIIPYTOB SBISETCS ydeT
O0COOEHHOCTEM TOpOJCKOW cpenapl. B KpymHBIX Meramonucax [ABM)KEHHE TpaHCIOpTa
OTpPaHUYEHO MPOOKAMHU, CTPOUTEIBHBIMHE PaOOTaMU 1 BPEMEHHBIMH 3aIIPEeTaMi Ha JIBIKEHUE
rpy30BUKOB. [l perieHus 3Toi mpoOsieMbl TPUMEHSIOTCS T€OMH(GOPMAIIMOHHBIE CUCTEMbI
(GIS), koTopble MO3BOJIAIOT AHAIM3UPOBATH JOPOKHYIO CHUTYyalMI0O B PEXKHME PEaTbHOrO
BPEMEHH U KOPPEKTUPOBATh MAPIIPYThI C YUETOM TEKYLIUX yCIOBHIL.

B Tabmunie 4 mnpeacTtaBieHbl OCHOBHBIE (DaKTOPBI, BIMSIONIME HA ONTUMHU3AIUIO
MapIIpyTOB B TOPOJE, U BO3MOKHBIE CITIOCOOBI UX yU€Ta B JIOTMCTUYECKOM IJIAHUPOBAHUU.

Tadoauna 4 — OcHOBHBIE (PAKTOPBI, BJIUAOIINE HA ONTUMHU3AIUIO MAPIIPYTOB

Bausinue Ha
daxrop Mertoanb! yyera
MAapIIPYTH3ALUI0

MOHI/ITOpI/IHF JaHHBIX B

[Tpobxu VYBenuueHue BpEMEHHU B Iy TH
pealbHOM BPEMEHHU

3anpeT ABUKCHUS I'PY30BHKOB

Ol"paHI/ILIeHI/ISI Ha Ipoe3]g AHrOpI/ITMLI BPEMCHHBIX OKOH

B YacChl MK
3aKkpbITHE YIUL, U3MEHEHUE GlS-ananuruka,
JlopoxxHbIe paboThI
CXEM JIBHKCHHS MIPOTHO3UPOBAHHE
. [IpeaBapuTenbHbINA aHATU3
JIOCTYITHOCTh MTApKOBKHU CH0XHOCTH C BBITPY3KOi .
JOKalui
CHMXEHHE CKOPOCTH MopenupoBaHue CIICHAPHEB
[Torogusie ycnoBus
JIBUKCHHUSI MapIIpyTOB

[IpuMmeHeHre MaHHBIX METOJIOB MO3BOJISIET MHHHMH3HPOBATH PHUCKHU, CBS3aHHBIE C
rOpPOJICKOM JIOTUCTUKOM, U TTOBBIIIAET TOUHOCTh TPOTHO3UPOBAHUS BPEMEHH J10CTABKHU.

[IpakTika  MOKa3bIBae€T, 4YTO  HUCIOJIB30BAHUE  COBPEMEHHBIX  TEXHOJOTUMI
MapumipyTU3allid ¥ aBTOMAaTHU3UPOBAHHOTO  IUTAHUPOBAHUS  TO3BOJISIET  MOBBICUTH
3¢ pexTUBHOCTH PaOOTHl MYBUHTOBBIX KOMITAHUM.

[Tocne BHeapEeHUs aBTOMATU3UPOBAHHON CHUCTEMbI IJIAHUPOBAHHS YJAI0Ch JOOUTHCS
CJIEIyIOIIUX PE3yJIbTaTOB:

o CokpartiieHue cpeHero BpeMeHu nepeBo3ku Ha 18%.
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o YMeHbllleHHe pacxona TommMBa Ha 12% 3a cuer ONTUMHM3UPOBAHHBIX
MapIIpyTOB.

o CHmXeHue KoJIMYeCcTBa MPOCTOEB TpaHcnopTa Ha 25%.

o VYiayumieHue KIMEHTCKOTO ONBbITa 3a CYET TOYHBIX IPOTHO30B BpPEMEHH
IPUOBITHS.

DTN pe3yJIbTaThl IMOATBEPKIAIOT, YTO MCIOJB30BAHUE IEPEAOBBIX JIOTHCTHUYECKHUX
TEXHOJIOTMA JaeT NpPEeUuMYyIIecTBa JUIsl KOMIIAHMM, 3aHUMAIOLIMXCS MYBHHI'OBBIMU
[IEPEBO3KAMM.

Takum oOpazom, 3¢pdexTuBHAsS MapLIpyTU3aLUs U JOTMCTUYECKOE IJIAHUPOBAHUE B
MYBUHI€ HEBO3MOXHBI 0€3 TIPUMEHEHHUS COBPEMEHHBIX LHUQPPOBBIX TEXHOJOTHUH.
OnTuMusanuss MapuipyTOB C HCHOJB30BAHMEM HCKYCCTBEHHOro HHTeiekra, GIS u
ABTOMATU3UPOBAHHBIX TPAHCIOPTHBIX CHCTEM IO3BOJISIET CHU3UTHh BPEMEHHBIE U TOILIMBHBIC
3aTparsl, IMOBBICUTH TOYHOCTh JOCTAaBKM W AJalTUBHOCTH JIOTUCTUYECKUX IIPOLIECCOB.
[IpakTHyeckre KEWChl MOKa3bIBAIOT, YTO BHEIPEHHUE MPOTPAMMHBIX PEIIEHUM MPUBOIUT K
CHIDKEHHIO 3aTpaT Ha NepeBO3KM Ha 15-25%, cokpalieHut0 BpEMEHM BBIITOJHEHUS 3aKa30B
Ha 20% ¥ IOBBIIEHUIO KIIMEHTCKOIO YJIOBJIETBOpPEHHU. JlanbHENIINE UCCIIETOBAHUS MOTYT
OBITh HAMpaBJIEHbl HA Pa3pa0dOTKy aJaNTHBHBIX CHUCTEM MapIIPyTH3aLUH, YYUTHIBAIOIINX B
pearbHOM BPEMEHM U3MEHEHUE JOPOXKHOM CUTYAlUH, IOIOJHO-KIMMAaTHUYECKUE YCIOBUS U
JUHAMUKY CIIPOCAa Ha MyBUHIOBBIE YCIIYTH.
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IKOJIOI'MYECKHE ACHHEKTBI IIPON3BOJACTBA TPUKOTAXKHbIX
N3AEJIUNU: YCTONYUBOCTD U IEPEPABOTKA OTXOA0B

AHHoOTanusi. B cratbe paccCMOTpEeHBI 3KOJIOTMYECKHE IPOOJIEMBI, COIIPOBOXKIAIOIINE
MIPOU3BOJCTBO TPUKOTAXKHBIX M3JEIMI, BKIIOYas BBICOKOE NOTPEOJICHHE NPUPOIHBIX
PECYPCOB, 3arpsi3HEHUE OKPYKAIOIIEeH cpelbl U 00pa3oBaHue o0beMa oTx010B. IIpencrasien
aHaJIU3 TEKYLIUX MNPAKTUK IepepabOTKH U YTUIU3ALMUH OTXO0JI0B, & TAKXKE 3apyOEKHBINA OIBIT
YCTOMYMBOIO MPOU3BOJCTBA, AEMOHCTPUPYIOMIMKA 3 (HEKTUBHOCTh UHTETPALIMU MPUHIUIIOB
HUPKYJSIPHOM SKOHOMUKHM B TEKCTWIBHOM oTpaciu. IIpennokeHsl mepcrneKTUBHbBIE
HaIlpaBJIEHUS Pa3BUTHUS, HAIIPABJICHHBIE HA CHH)KEHHE HKOJIOTUYECKOTO Clie/la TPUKOTAKHON
NPOAYKIMH, BKIIOYas BHEIPEHHE pPECYpPCcOCOEperaonMx TEXHOJIOTHH, HCIOJIb30BaHUE
HKOJIOTMYECKU O€30MaCHBIX MATEPUAJIOB U Pa3BUTUE IIPOrPaMM MOBTOPHOI'O UCIIOJIb30BAHHUA.
Cnenanbpl BBIBOABI O HEOOXOJIMMOCTH KOMIUIEKCHOIO IMOJX0Ja, BKJIIOYAIOIIETO y4acThe
rocy/1apcTBa, IPOU3BOIUTENEH U IOTPEOUTENEN B IIPOLIECCE IKOJIOTU3ALUU OTPACIIH.

KiroueBble €10Ba: TPUKOTaXHBIE M3J€IUSA, TEKCTWIbHAs IPOMBIIIIEHHOCTb,
HKOJIOTMYECKas YCTOMYMBOCTh, IepepadoTKa OTXOAOB, LMPKYJSIpHas 3KOHOMUKA,
yCTOMUMBOE NPOU3BOJICTBO, IKOJIOIMUECKasi 0€30I1aCHOCTb, PECYypCOCOepeKEHUE.

B ycnoBusix HapacTaromero 3K0JI0rM4eCKOro Kpu3rnca TEKCTUIIbHAS TPOMBILUIEHHOCTh
3aHUMAET OJHO M3 BEAYILMX MECT MO YPOBHIO HETaTUBHOI'O BO3JICUCTBUS Ha OKPYkKAIOLIYIO
cpeny. IIporu3BOACTBO TPUKOTAXKHBIX U3/ACIIMNA CBS3aHO C BBICOKUM MOTPEOJICHUEM BOJIHBIX U
HHEPreTUYECKUX PECYPCOB, UCIOIB30BAHMEM XMMHUUYECKHUX BEIIECTB U 00pa3oBaHUEM 00bEMA
0TX0/10B. B TO ke BpeMst pacTET 00I1LIECTBEHHbIN U MOTPEOUTEIBCKUI HHTEPEC K YCTONYMBOM
MOJE M DKOJOTMYECKH O€30IMacHbIM TEXHOJOTUSIM. BHenpeHue NpUHIMIOB YCTONYHBOIO
pa3BuTUs U 3G(PEKTUBHON CHUCTEMBbl MEPepadOTKU OTXOJOB CTAHOBUTCS HEOTHEMIIEMOM
YacThIO CTPATETMYECKOTO Pa3BUTHS MPEANPUITHI JTETKOW MPOMBIIUIEHHOCTH, B TOM YHCIIE
Ipou3BOAMTENIEH  TpuKoTaxa. [lodToMy HCClleOBaHME  SKOJOTHYECKHX  ACIEKTOB
IIPOM3BOJICTBA TPUKOTAXKHBIX W3IEIUN, ITOMCK PELICHUM 10 CHUXXEHUIO JKOJIOTMYECKOU
Harpy3kd M aHaju3 CYIIECTBYIOIIMX MPAKTUK YCTOMYMBOIO IMPOMU3BOJCTBA NMPUOOpETAET
0CO0Yy0 3HAYUMOCT.

TpukoTa)kHOE MPOU3BOJCTBO TMPEACTABISECT COOOW CIIOKHBIM TEXHOJOTUYCCKUN
MIPOLIECC, BKJIIOYAKOLIMI HECKOJIBKO KIFOYEBBIX JTAlOB: IOArOTOBKY ChIpbs, BsA3aHUE
TPUKOTAXKHOTO IMOJIOTHA, €0 OT/CIIKY M U3TOTOBJICHUE TOTOBBIX u3nenuid [1, c. 140].

[loaroToBka ChIpbs HAauyMHAETCS C BBIOOpPA BOJIOKOH, KOTOpbIE MOTYT OBITh
HAaTypaJbHbIMU (XJIOMOK, IIepCTh, MIENK) WM CHUHTETHUYECKUMHU (MOJUAICTEpP, HEMIIOH).
KadecTBO MCX0IHOro Marepuana HampsMylO BJIMSIET Ha CBOMCTBa KOHEYHOTO MPOIYKTa,
BKJIFOYAsi €r0 MPOYHOCTh, FTACTUYHOCTh U BHEUITHUHN BUJI.

BsizaHve TpPUKOTaXHOTO TMOJOTHA OCYIIECTBISETCA Ha CHEUUATU3UPOBAHHBIX
BSI3aJIbHBIX MAIlIMHAX, KOTOPbIE MOAPA3AEISIIOTCA Ha KPYIJIOBA3AJIbHBIE U IIJIOCKOBS3AJIbHBIE.
KpyrioBsizanbHble MAlIMHBI UCHIOIB3YIOTCS ISl IPOU3BOACTBA OECIIOBHBIX M3ACIUHN, TAKHX
KAaK YyJKUA M HOCKH, TOTJa KaK IJIOCKOBSA3AJIbHBIE IPUMEHSIOTCA ISl CO3/IaHUs MOJIOTEH, U3
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KOTOPBIX 3aTEM HW3TOTABJIMBAIOTCA Pa3JIMYHbIE TPEIMETHI ONCKAbl. B mporecce Bs3aHUs
dbopMUPYIOTCS TICTIIM, COCIWHEHHBIE B TIE€TEJIbHBIE PSAJIBI U CTOJOUKH, YTO MPUIAET
TPUKOTAXY €0 XapaKTEPHYIO AMACTUYHOCTh U MSATKOCTb.

Otnenka TPUKOTAXXHOTO MOJOTHA BKIIIOYAET HECKOJIBKO OIEpaluii, HalpaBJICHHBIX Ha
yIY4IlIEHUE €ro BHEIIHEr0 BUJA M SKCIUTyaTallMOHHBIX XapakTepucThk. Crojla OTHOCATCS
MPOIIECCHl  KpaleHusi, Mepcepu3anuu u TepMmodukcanuu. Kpamenue npumaért MmonoTHy
HEOOXOAMMBIN IBET, MEPCEPHU3aIUs MOBHIIIACT OJECK W MPOYHOCTH XJIOMKOBBIX BOJIOKOH, a
TepMoUKcanys CTAOUTU3UPYET pa3MEPbl U3IETHS U YIydIIaeT ero GopMmy.

N3roToBneHre TOTOBBIX HW3AECIUN MPEANOJAracT PACKpPOM IOJOTHA MO 33JaHHBIM
JeKajaM W TOCHeayrolnlyro cOopky aeraneil. COBpEMEHHBIE TEXHOJIOTHU TIO3BOJISIIOT
c037aBaTh U3ACIUsSI ¢ MUHUMAaJILHBIM KOJIMYECTBOM IIIBOB MJIM BOBCE 0€3 HHUX, YTO MOBHIIIAET
KOM(OPT MPU HOCKE U IIPOJITIEBACT CPOK CITYKOBI MPOTYKIIUH.

B Tabmume 1 mpencraBieHbl OCHOBHBIC BHJIBI TPUKOTAXKHBIX TMEPEIUICTCHUH M X
XapaKTEPUCTHUKH.

Tadbimma 1 — QOcHOBHble BHIbI TPHKOTAKHBIX MeEpelvieTeHud M HX
XapaKTEePUCTHKH
Bua nepenJierenust Onucanue IIpumenenue
JInuesas ctopoHa riankasi, “3HaHOYHAs — C OyTOOIKH, HUKHEE
Kynupnas rimane R
neTeabKaMu Oenbé
ITonnepeMenHOE YepeJOBAHUE JTUIIEBBIX U MamnXeTbl, BODOTHUKH
Jlactuk (pubana) p pedl H » BOP ’
W3HAHOYHBIX NETEIh CIIOPTUBHAS OEkKAA
BOWHOE MepeIIeTeHNE, INIOTHOE U eTcKast oJiex/1a
WuTepnok A p ’ A ACHAR,
3JaCTUYHOE TepMOOeIbé
) N ToacTOBKH, CITIOPTUBHBIE
DyTtep Nmeer Hauéc HA N3HAHOYHOM CTOPOHE
KOCTIOMBI
Pucynok 1 WITIOCTPUPYET CTPYKTYpPY KYJIMPHOU rjiajiy, Hanbosee
paCIpPOCTPAHEHHOTO BHU1A TPUKOTAXKHOTO MEPEIIIETEHHUS .

s

niuo W3HAHKA
Puc. 1 — CtpykTypa KyIupHOM riaan
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[loHumMaHue STHX MPOLIECCOB M XAPAKTEPUCTUK PA3IUYHBIX BHUIOB TPUKOTAXKHBIX
MOJIOTEH MO3BOJIIET ONTHUMHU3UPOBATh MPOU3BOJCTBO M CO3JaBaTh M3JIEIUS C 3aJlaHHBIMU
CBOMCTBaMM, OTBEYAIOITUMHU COBPEMEHHBIM TPEOOBAHUSIM K KaueCTBY U KOM(DOPTY.

[Ipou3BOACTBO TPUKOTAKHBIX H3ACIUNA COMPOBONKIACTCS PSJAOM SKOJIOTUYECKUX
po0JIeM, OKa3bIBAIOIIKX BIUSHUE HA OKpYXkKalollyto cpeay. KitoueBbie U3 HUX BKIIOYAIOT:

1. 3arpsi3HEHHE BOIHBIX PECYPCOB.

B mporiecce oTaenKu TPUKOTAKHBIX MTOJIOTEH MCTIOIB3YIOTCS Pa3IMYHbIC XUMUYICCKUE
BEIIIECTBA, BKJIIOYAsT KPACUTEH, OTOCIMBATEM W TEKCTUIHHO-BCIIOMOTATEIHbHBIC BEIIECTBA.
Yacth 3THX BemiecTB HE (UKCHPYETCS HAa MaTepHalie W TOMaaaeT B CTOYHBIE BOJbI, YTO
NpUBOANT K wuX 3arps3HeHnto. OcoOyio OMacHOCTh MPEACTABISIOT CHUHTETHYECCKUE
KpacUTENH, MPOMYKTHI pacrajga KOTOPBIX MOTYT OBITh TOKCHYHBIMH W YCTOWYMBBIMH K
OuosIornYecKkoMy pasniokeHuio [5, ¢. 51].

2. Bricokoe noTpeOeHne BOIbl U SHEPTUH.

[Ipou3BOACTBO TPUKOTANKHBIX H3JEIUN XapaKTepU3YyeTCs MOTPEOJICHHEM BOJHBIX U
HYHEPTreTUYECKUX PECYPCOB, OCOOCHHO Ha ATamax KpaiieHus U oTAeNku. CorjiacHO JaHHBIM,
JUISL TIPOM3BOJCTBAa | TOHHBI XJIOMKOBOTO TEKCTHJISI MOXET moTpedoBarbes 10 200 TOHH
BOJIbl. CpaBHUTENIbHBIC JAHHBIC 1O MOTPEOJICHUIO SHEPTUM JIJIS PA3IMYHBIX BUIOB BOJIOKOH
MIPE/ICTABJICHBI HA PUCYHKE 2.

TTommamuanoe

Axpuiosoe

PerenepupoBannoe mommapupHoEe
[MomuadpupHoe
ITonunponunenosoe

Buckoznoe

[Mlepcts

OOBIYHBIHN XJIOMOK
Oprannyeckuii XJI0MmoK

Jlen

o

50 100 150 200 250 300

¥ [TorpeGuenue sueprun (kBT 4/T)

Puc. 2 — IloTpebaeHune sHepruy Mpu MPOU3BOACTBE PA3TMUHBIX BOJIOKOH

3. Ucnoabp30BaHNE TOKCUYHBIX XUMUYECKHX BEIICCTB.

B mporecce OTHENKHM TPUKOTAXHBIX MaTEpUaIoB IPUMEHSIOTCS  pPa3JInYHbIC
XUMHUYECKHE BEIIECTBA, TaKWe Kak (OpMalIbJIETHACOEPIKAIINE aMMpPEeThl, KOTOPhIE MOTYT
BBIJICTISITh BPEIHbIC COCMHEHHS B OKPYKAIOIIYIO0 Cpelly. DTO MPEACTABISAECT OMACHOCTh KaK
JU1sl paOOTHUKOB MPOU3BOJICTBA, TaK U JIJII KOHEUHBIX MoTpeduTeneit uzaenuii. Coneprkanue
dhopmanpaeruga B TEKCTUIBHBIX MaTepraiaX HOPMUPYETCS Pa3IMYHBIMU CTaHIapTaMU.

4. O6pazoBaHue TBEPABIX OTXO/IOB.

B mporiecce npon3BoACTBa TPUKOTAXKHBIX U3EIUA 00pa3yrOTCs pa3iuyHbIE OTXO/IbI,
BKJIFOYass OOpe3ku TkKaHed u OpakoBaHHbIE u3Aenus. HakomuieHMe Takux OTXOJ0B 0e3

184
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HaJuIexKaue nepepaboTKU MPUBOAUT K YBEIMYEHUI0O OOBEMOB Mycopa Ha MOJUTOHAX U
JIOTIOJTHUTEIPHON HAarpy3Ke Ha SKOJIOTHYECKHE CUCTEeMBI [2, ¢. 172].

5. BoznetictBue Ha atMmocdepy.

[Ipouiecchl  TepModUKcAllMM W CYHIKM  TPUKOTAXHBIX  MATEpUaIOB  MOTYT
COMPOBOXKIATHCSI BHIOpOCAMHU JIETYUHMX OPTaHMYECKUX COCAMHEHUN W JPYruX BpEIHBIX
BEIIECTB B aTMocdepy. DTO CHOCOOCTBYET 3arps3HEHUIO BO3MyXa M MOXET HETAaTUBHO
CKa3bIBAThCS HA 3/I0POBHE HACEJICHUS B MPUJIETAIONINX palloHaX.

B mporiecce mpow3BOACTBA TPUKOTAXKHBIX H3ACIUNA OOpPa3yIOTCS Pa3IUYHBIC BUIBI
OTXOJIOB, BKJIIOYasi OOpE3KHU TKaHEeH, OpakOBaHHbIE W3JIENUsS W UBJIHUIIKK MaTEepPUaJIOB.
O¢ddexTuBHas mepepaboTka W YTWUIM3AIUS STUX OTXOJIOB WIpaeT KIIIOYEBYIO pPOJb B
CHUKEHUH DKOJIOTMYECKOW HArpy3KU W TMOBBIMICHUH PECYPCHOM (P (HEKTUBHOCTH OTPACIIH.

OTx0zbl, BO3HUKAIOLIKE B IMPOIECCE MPOU3BOJACTBA TPUKOTAKHBIX W3ACIHI, MOXKHO
pa3IeNIUTh Ha CJIEAYIOIINE KAaTETOPHHU:

e TexXHONOTrMYecKHe OTXOAbl: BO3HHMKAIOT HAa 3Tamax packpos M IIWThs, BKIKOYAsS
MEXKJIEKaJbHBIE BBINAJIbI U O0OPE3KH TKAHEH.

e bpakoBanHbie u3aenus: NPOAYKIIMS, HE COOTBETCTBYIOIIAS CTaHIapTaM KauecTBa U HE
MoIeXKaIas peain3alnm.

e M3numku wmaTepuanoB: OCTaTKH MPSDKH, HUTEH W JIPYTUX BCIOMOTATEIbHBIX
MaTepUaJIoB.

CymiecTByeT HECKOJIBKO TMOJXOJ0B K IepepaboTKe OTXOJOB TPUKOTAKHOTO
MIPOU3BO/ICTBA!

1. Vcnonb3oBaHue B MPOM3BOJICTBE HETKAHBIX MAaTEPHAIIOB: OOpPE3KHM M JIOCKYTHI
TKaHE MOTYT CIYKHThb CbIPbEM JJISl M3TFOTOBJICHUS YTEIUIMTENEH, MNPOKIAaJOUYHBIX
MaTepualioB U JpYrux wusnenuid. Hampumep, OTXOJbl TPUKOTAKHOTO TPOU3BOJICTBA
WCIIONB3YIOTCS MPU MPOU3BOACTBE BaTHHA, NMPUMEHSEMOr0 B MEOEIBHOM M CTPOUTEIHHOM
MIPOMBIILICHHOCTH.

2. Tlpow3BOACTBO TMpsOKA BTOPUYHOTO HCITONIB30BAHUS: TEKCTUIBHBIE OTXOJbI
nepepadaThIBAIOTCSl B PEr€HEPUPOBAHHYIO MPSIKY, KOTOPasi MOXKET ObITh UCIIOIb30BaHa IS
CO3/IaHUSI HOBBIX TPUKOTAKHBIX U3JICIIUMN.

3. Co3gaHue JIOCKYTHBIX HW3ACIWNA: JIOCKYyTHOE IIMUTHE ITO3BOJISET HCIOJIB30BATh
MeJKUe OOpe3KH TKaHeW JJIsi MPOU3BOACTBA YHUKAIBHBIX JIEKOPATUBHBIX M YTUIUTAPHBIX
M3JENINM, TAKUX KaK OJIesia, MOKPbIBAJIA U AKCECCYaphI.

st adbdexTuBHON MepepabOTKH OTXOA0B pa3paboTaHbl CHEIUATBHBIE YCTPOMCTBA U
TexHojorud. Hanpumep, CymecTByOT MalIUMHBI JJiI U3MEJIbUYEHHS] TEKCTWIBHBIX OTXOJOB,
MO3BOJISIFOIIME TOJIy4aThb BOJOKHHUCTBIM MAaTepual, IPUTOAHBIA I  JaJIbHEUILIErO
WCIIOJIb30BAaHUsI B TIPOM3BOJACTBE HETKAHBIX MAaTEpPUAJIOB WM Npsoku. Pa3paboTka u
BHE/IPCHHUE TAKWUX TEXHOJOTUM CIIOCOOCTBYET CHUXKEHHUIO 00BheMa OTXOJO0B, HAMPABISEMbIX
Ha 3aXOpPOHEHHE, U MOBBIIECHUIO 23 (HEKTUBHOCTH UCIIOJIH30BAHUS CHIPHSI.

Bueapenue cucrem mnepepabOTKM OTXOJOB B TPUKOTAKHOM  ITPOU3BOJICTBE
obecrieunBaeT psiji SKOJOTUUECKUX U IKOHOMUYECKUX MPEUMYIIECTB:

o CHmwkeHne o0beMa 0TXO/0B, HAMPABIIIEMbBIX Ha TIOJUTOHBI: YMEHBIIIEHUE HATPY3KH Ha

CBAJIKU U MIPOJIJIEHUE UX IKCIUTYaTallHOHHOTO CPOKa.

e DKOHOMHUSI PECYpCOB: TOBTOPHOE HKCIOJIb30BAHME  MaTEpPUalOB  COKpallaeT

MOTPEOHOCTH B IEPBUYHOM CHIPhE M CHIIKAET 3aTPAThl HA €r0 3aKyTKY.
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e CHIKEHHUE DKOJIOTHYECKOTO cicaa: YMCHBIICHHC BBI6pOCOB ITAPHHUKOBBIX TAa30B H
Apyrux BanHSHHTCJIeﬁ 3ad CUYCT COKpAIICHUA 00BLEMOB IMPOU3BOACTBA HOBOI'O CBIPbA.
B Ttabmume 2 mnpeacTaBieHBI MPUMEPHI 3apyOEKHBIX KOMIMAHHWM, BHEAPSIOIINX
YCTOWYHBBIE MMPAKTUKU B TPOU3BOACTBE TPUKOTAXKHBIX U3ICIINM, C YKA3aHUEM NPUMEHIEMbIX
METOJIOB U JOCTUTHYTBIX PE3YJILTATOB.

Ta6auua 2 — [Ipumepsl 3apy0esKHBIX KOMIIAHUN € YCTOMYMBBIMH NMPAKTUKAMH B
NPOU3BOACTBE TPUKOTAKHBIX M31eTUil

Komnanus Crpana YcroiiuuBble NPAKTHKHU Pe3yabTarhl
- CHnxkeHue
- Ucnonp3oBanue
) noTpeOICHUS! BOJIBI U
nepepaboTaHHBIX MaTepUaoB; I—
. - [IpuMeHeHre OpraHnyecKoro ’
Patagonia CIIIA p p ) - YMeHblIeHHE
XJIOIKA, :
BbIOpOCcOB COy;
- [Ipo3payHocTh LIENOYKH
- [IoBbIlIEHME NOBEPUS
IIOCTAaBOK .
norpedurtenen
- OTKa3 OT UCHOJIb30BaAHUS - CHIKeHue
KOXHU U MeXa, HEraTUBHOI'O
Stella - [IpuMeHeHre SKOTOTHYECKU BO3/ICHCTBUS HA
Benukobpuranus . .
McCartney YUCTBIX MAaTEPHAJIOB; OKPY’KaIoILYIO Cpeay;
- BHegpenue 3aMKHYTOrO - [lonynsapuzanus
LIMKJIa IPOU3BOJICTBA 3TUYHOU MOJIBI
- [IporpaMma 1o Bo3Bpary u
nepepaboTKe 01K IbI,
- Ucnionw3oBanue - YBenuueHue cpoka
. . OpPraHWYECKUX U HATypaJbHbIX CITy>KObI U3AETUH;
Eileen Fisher CIIA P .yp y I
BOJIOKOH, - CHmxeHue
- COTpyJHUYECTBO C TEKCTHJIbHBIX OTXOJ/I0B
cepTUUIIUPOBAHHBIMU
dabpukamu
- CripaBeyinBasi TOProBIIs
(Fair Trade); - [lonnep:kka MECTHBIX
People Tree SInonns / - Ucnmonp3oBanue 0o0IInH;
Benukobpuranus OPraHUYECKOro XJIOMKa, - CHMKEeHne BEIOPOCOB
- Pyunoe npou3BoacTBO U1 MapHUKOBBIX Ta30B
CHW)KECHHUS YTIIEPOAHOIO Clleaa
- Ucnonk3oBanue UKo - CoxpaHeHue J1ecoB
pEe3uHBI U3 AMa30HUH; AMazoHuw,
Veja Opanuus - [IpuMeHeHre OpraHnuecKoro - CHIXEeHHe
XJIOTIKA,; XUMHYECKOTO
- [Ipo3payHOCTh MPOU3BOJCTBA 3arpsi3HEHUs

DTH mpuMephl  JIEMOHCTPUPYIOT, YTO BHEAPCHHE YCTOMYMBBIX METOJOB B
IIPOM3BOJICTBE TPUKOTAKHBIX H3IEIHH CIIOCOOCTBYET CHIKCHHIO HETATHBHOIO BO3ICHCTBHS
Ha OKPY’KAaIOIIYI0 Cpedy, MOMICPKKE COIHUAIBHBIX HHHIMATHB M YKPEIUIEHHIO IOBEPHS
norpeodurencii [4, c. 240].

[TepcrieKTUBBI Pa3BUTHS YCTOMYMBOTO MPOU3BOACTBA TPUKOTAXKHBIX M3CTHIA CBSI3aHbBI
C MHTErpalieil MPUHIMIIOB MUPKY/ISPHOW 3KOHOMHUKHU, MU(MPOBU3AIMH POU3BOICTBCHHBIX
IPOIIECCOB M aKTUBHBIM BHEAPEHHEM SKOJIOTHYECKH OPUECHTUPOBAHHBIX TEXHOIOTHI. OTHUM
U3 KJIIOYEBBIX HANPABICHUN SIBIACTCS PAa3BUTHE 3aMKHYTBIX ITPOU3BOICTBEHHBIX IMKJIOB,
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OpU KOTOPBIX OTXOAbl OJHOTO ATalla CTAHOBSITCSA ChIPbEM IS Clienyrollero. BHenpeHue
TEXHOJIOTH MEXaHUYECKON M XMMHUYECKOW NMEepepadOTKU TEKCTUIIHHBIX BOJIOKOH MO3BOJIUT
CHU3UTHh 00BEM TEKCTUIIBHBIX OTXOJI0B U MOTPEOHOCTH B IEPBUYHBIX pecypcax.

OIHOBPEMEHHO C 3TUM BaXKHBIM BEKTOPOM PAa3BUTHsS CTAHOBUTCS LU(PpOBU3AIMS
TEKCTUJIBHOM OTpPAciid, BKJIOYAION[asi HCIOJIb30BaHUE TeXHOJNOrui 3D-MonenupoBaHus,
ABTOMATU3HPOBAHHOTO KpOSI M CHCTEM OTCIEKHBAaHUS MATE€pUalIOB HAa BCEX ATalax
MIPOU3BOJCTBA. JTO HE TOJIBKO CIIOCOOCTBYET COKPALIEHUIO OTXOAOB, HO M IOBBIIIAET
TOYHOCTH Y4eTa M KOHTPOJIb 33 COOJIIOJICHHEM DKOJIOTHYECKUX CTaHmapToB [6, c. 11].

[lepcrieKTUBHBIM HAMPABICHUEM TAKXKE SBJISICTCS MHBECTUPOBAHUE B UCCIICIOBAHUS U
pa3paboOTKy HOBBIX OWOpa3araeMplX MaTepHaloB M O€30MacHbIX MJi1 YelOBeKa H
OKpYy>Karollel cpenpl Kpacuteneid. Poct mHTepeca K adbTEpHATUBHBIM MCTOUYHHKAM ChIPHS
(HanpumMep, BOJIOKHaM Ha OCHOBE BOJOpOCIEH, rpuOOB, KyKypy3bl U JIp.) MOATBEPKIACT
TOTOBHOCTH OTpAciv K MHHOBaIusM [3, c. 4].

Jlnst obecrieuenus mepexojia K yCTOMYMBOMY MPOU3BOACTBY HEOOXOJIMMO YUYHUTHIBATH
CJIEIYIOIME PEKOMEHAALNU:

1) Ha ypoBHE pOM3BOIUTEICH:

e Bueapsate cucrembl skonormyeckoro MeHemikmeHnta (ISO 14001) u cranmaptel
ycroitunBoctu (Harpumep, GOTS, OEKO-TEX);

o [loBbiCHUTH JOJII0 TIEPepabOTaHHBIX U  DKOJOTMYECKH  CepTUHUIUPOBAHHBIX
MaTepHUaJIOB B IPOTYKIINH;

e PazBuBarh HHGPACTPYKTYypYy pa3leabHOrO cOopa U MepepaboTKH TEKCTUIBHBIX
OTXOJOB BHYTPH NIPEANPUITUH;

e OOyuyaTp mnEepcOHaJd MPUHLUINAM YCTOWYMBOIO TIPOM3BOJACTBA U OOpalieHHs C
pecypcamu.

2) Ha ypoBHe rocymapcTna:

e Oka3piBaTh MOJAECPKKY IPOU3BOJIUTEINSAM, BHEIAPSIOMIMM YCTOWYMBBIE MPAKTUKU
(HaJIOTOBBIE JIBTOTHI, CYOCUINN);

e Pa3zpabareiBaTh M yXKECTOUATh HOPMBI MO KOHTPOJIO 3a BbIOpocamu, cOpocamu u
nepepadoTKON OTXOI0B B TEKCTUIILHON OTPACIIH;

e CrumynupoBaTh  MOTPEOJICHWE  DKOJIOTMYECKM  YHUCTBIX  M3JEIMH  uepes
rocyJapCTBEHHbIE 3aKyIIKH U 00pa30BaTeNIbHbIE TPOrPAMMBI.

3) Ha ypoBne notpebuTeneii u odriecTsa:

o [loBbImIaTh OCBEJOMIEHHOCTh O TIOCIEACTBUAX «OBICTPON MOJBDY W BAXXHOCTHU
YCTOMYMBOTO MOTPEOTICHUS;

e ®opMUPOBATH KYJBTYPY MOBTOPHOT'O UCTIOJIB30BAHUS U YTUIIU3AIIUU OJCHKIbI;

o [lognepxuBath OpeHABI, pPEATU3YIOIIME TPUHIUIMBI ITUYHOTO TMPOU3ZBOACTBA U
MPO3PAYHOCTH IETOYEK MOCTABOK.

Takum o00pa3oMm, yCTOWYMBOE pa3BUTHE TPUKOTAKHOTO MPOU3BOJCTBA TpedyeT
CUCTEMHOTO TMOJX0Ja, BKJIIOYAIOUIErO0 TEXHOJIOTMYECKUE HWHHOBAIMHM, TOCYAapCTBEHHYIO
MOJIUTUKY U DKOJOTUYECKYIO CO3HATEIbHOCTh MOTpebuTeneit. Peanmzarust mpeaiokeHHBIX
Mep TMO3BOJIUT HE TOJBKO CHU3UTh HETaTUBHOE BO3ACHCTBHE HA OKPYKAIOILILYIO CPEIy, HO H
co3faTh TMPEANOCHUIKK Il (POPMUPOBAHHUS KOHKYPEHTOCTIOCOOHOM, 3KOJIOTHYECKH
OPUEHTUPOBAHHON TEKCTUIBHOU MPOMBILIIEHHOCTH.

Cnmcok Jurepatypsl:
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NPUMEHEHUE CBEPTOYHBIX HEMPOHHBIX CETEM JJI5S1 AHAJIM3A
BUAEOITIOTOKOB U AY/IMOCHUI'HAJIOB

AnHOoTamusi: B crarbe paccMaTpuBaIOTCS COBpPEMEHHBIE METOABl 00pabOTKU
BHJICOITIOTOKOB M ayJIMOCUTHAJIOB C MCIOJb30BAaHUEM CBEPTOUYHBIX HEHPOHHBIX ceTeit (CNN).
OCHOBHOE BHHUMAHHME YJEJIEHO OLEHKE 103 JXUBOTHBIX HAa OCHOBE apXHUTEKTYPHI
StackedDenseNet (DeepPoseKit) u knaccudukanuy 3ByKOBBIX COOBITUH C MPUMEHEHUEM
Men-criektporpaMmMm, u  MFCC-mpusnakoB.  [IpoBeneHo — WcciieoBaHME — 3TAamoB
npeaoOpabOoTKU JTaHHBIX, 00y4YeHHUsI Mojelie U aHanu3a pe3yibrartoB. [lokazaHa BhICOKas
TOYHOCTh MOJICJICH: I BHJI€OAHAIM3a JOCTUTHYThI noka3zarenu Fl-score 97,92%, a nnd
KJ1accuukanum 3ByKoB — accuracy 85,2%. Pe3ynbTaThl 1eMoHCcTpupytoT noTeHan CNN
B 3ajlayax aBTOMATHYECKOTO0 aHajlu3a JWHAMUYECKUX CII€H W ayJAHOJIaHHbIX, BKJIIOYas
MIPUJIOKEHUS B ACCUCTUBHBIX TEXHOJIOTUSX 1 MOHUTOPUHTE OKPYKAIOIICH Cpeibl.

KiioueBble cJjioBa: CBEpPTOYHBICE HEUPOHHBIE CETHU, KOMIIBIOTEPHOE 3pEHHUE,
npenobpaboTka, cermeHTarus, obpaborka aymuocurHanoB, DeepPoseKit, ornenka o3,
kinaccudukanus 3BykoB, Men-crekrporpammbl, MFCC, UrbanSound8K, wammHHOE
oOy4eHwue.

Beenenmue:

Ha ceromgnsimianii nep B mupe [T TEXHOJIOrMM cllenyeT OTMETUTh JOCTHKECHUE
METO/ZIOB KOMITBIOTEPHOTO 3PEHHS ISl aHajiu3a H300paXeHUHW H BUIACOM300paKEHUM.
JlaHHBIE COBPEMEHHBIE METO/IbI TTO3BOJISIIOT HAM aBTOMATHU3UPOBATh MPOIIECC PACTIO3HABAHUS
00BEKTOB, IBMKEHUH U 103, YTO IPUMEHHMO BO BCexX cdepax KU3HH.

Bueo MOXHO oXapaKkTepu30BaTh KaK CIOKHBIA TOTOK JAHHBIX, B CBS3U C TEM, YTO
MOMUMO HH(OpPMAIMM O TPOCTPAHCTBE, OH COACPKUT BPEMEHHBIC 3aBUCHMOCTH, IS
aHaiaM3a KOTOPBIX TPEOYIOTCS CIEMaIU3UpPOBAHHBIE apXUTEKTYphl. B cOOTBETCTBUU C UeM
U1 00pabOTKU BHICOU300pKEHUN MpPUMEHEHHE CBEPTOUHBIX HEHpOoHHBIX ceTed (CNN)
ABJISIETCST OAHUM M3 BapuaHToB. CTOMT OTMETUTh, uTO 2D-CNN, KOTOpbIE TpagullMOHHO
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UCIOJIB3YIOTCSl YacTO, HE YYHUTHIBAIOT IOCJIEI0BATEILHOCTh KaJpOB BO BPEMEHHU, YTO C
JUHAMUYECKUMH  CIIEHAMU MOXET ABIATbCS  mpenstcTBueM. OTcioga  BO3HHMKAET
HEOOXOIUMOCTh B pa3pabOTKe M YCOBEPILICHCTBOBAHHME IMOAXOJO0B, KOTOPHIE MO3BOJISAT
YUUTHIBATH NIEPEMENICHHUE OTAEIbHBIX KaJIpoB BO BpeMeHU. OJIMH U3 BO3MOKHBIX MPUMEPOB
npumeHeHus: CNN 711 OIlEHKH M pacro3HaBaHUS 103 KUBOTHBIX Ha BUACOU300pPAKCHUSX.
OcHoBaHHas /I OLICHKH 1103 KMBOTHBIX Ha apxuTektype ScackedDenseNet, DeepPoseKit
OyIeT WCIONB30BaThCA B KadecTBE HMHCTPYMEHTAa B JaHHOM ciydae Tpu oOpaboTke
BUJcoMaHHbIX. lccrnenoBanne cobupaer B ceOe W3BJICUEHHE U3 BHUAEO KaJpoB,
aHHOTHpOBaHWE, OOyYCHHE MOJEIH, TECTHPOBAHWE W aHanmu3 pe3yabTaroB. OCHOBHOE
BHHMAaHWE UCCJIEIOBAHNE COCPEAOTAYNBACT HA TIpoliecce MpeaoOpadOTKH JaHHBIX, PAa3METKE
1 (opMHUPOBaHNH HA0Opa JAHHBIX JJISI O0YUEHUS, a TAK)KE HHTEPIPETAIUN PE3YIHTATOB.

OpnHako HE TOJILKO BU3yalbHbIE JIAaHHBIE TPEeOYIOT CIOKHON 0OpaOOTKM M aHaIM3a.
AyavoundopMmaiiig TakKe HrpaeT KIIOYEBYI0 pOJib BO MHOTHUX OOJIacTSAX, BKIIOYas
MOHUTOPUHT OKpY KaloIIeH Cpebl, CUCTEMbI O€30MacCHOCTH, ACCUCTUBHBIE TEXHOJOTUU U
3IpaBooXpaHeHue. B oTimMuMe OT BUIEONOTOKA, ayAHONOTOK COJEPKUT BPEMEHHBIC
3aBUCUMOCTH, KOTOpPbIE HEOOXOJUMO YYHMTHIBATH MpPH aHaiu3e. TpaJullMOHHBIE METOJbI
oOpabotkn 3Byka, Takue kak MFCC (Mel-Frequency Cepstral Coefficients) wu
CIEKTPOTPaMMBI, MTO3BOJISIOT MPEACTABUTH aAyJMOCUTHAI B YA00HOU 1711 00paboTku dhopme,
OIHAKO OHM He Bcerma J(PGEKTUBHO BBISBISIOT CIIOXHBIE TATTEPHBI B JTaHHBIX.
CoBpeMeHHBIE METOJbI TIIYOOKOTO OOydYeHHWs, BKJIOYAas CBEPTOYHBIC HEHWPOHHBIC CETH
(CNN), nokazanu BbICOKYIO 3(()EKTUBHOCTh B 00pabOTKe ayJMOJIaHHBIX, OCOOEHHO MPU UX
npencraBieHn B Buae crektporpamMMm. CNN  1O3BOJSIIOT aBTOMAaTUYECKHA W3BIICKATh
3HAYMMBbIE TIPU3HAKHA W3 ayJANOCHUTHAA U KIACCU(DHUIIMPOBATH 3BYKH C BBICOKON TOYHOCTHIO.
OmHUM W3 TOMYJISAPHBIX HAOOPOB JAaHHBIX I 0OyUYCHHS MOACNel KiacCHU(pUKAIMKH 3BYKOB
apisiercst UrbanSound8K, koTopbiii BKIItOUaeT 3BYKH TOPOJCKOW Cpelbl, TAKUE KaK TyAKU
aBTOMOOMJIeH, Jaii cobak M cupeHbl. B nmaHHOH cTaThe Takxke OyJeT paccMaTpHBaeTCs
npoiiecc 00padOTKM ayIMOCUTHAIOB, BKJIIOYAs UX MPeoOpa30BaHUE B MEIN-CIIEKTPOTPAMMBI,
a takxe ucnoias3oBanre CNN s kinaccudukanum 3ByKoBbIX cOObITHIL. Oc000€ BHUMaHHE
yaensercs: npeaoOpaboTKe NaHHBIX, apXUTEKType HEHPOCETeBOW MOJECIHU U €€ 00y4YeHHIO.
BaxHbIM acrekToM HCCIeOBaHUS SIBIACTCS aJanTaius MOJEIH JJisi paboThl B pealbHOM
BPEMEHHU, YTO JIeNIaeT €€ IMOTEHIMAIbHO MPUMEHUMON B ACCUCTUBHBIX TEXHOJOTHSX IS
JOJIed C HapymICHUSIMH CloyxXa. B Xoae JKCIepMMEHTOB aHAJIM3UPYeTCS TOYHOCTH
KIaccu(puKanuyu  pa3MYHBIX  ayJUOKJIACCOB, a TakKe BO3MOXXHOCTh JaJbHEHIIIETO
YIYUIICHHUS MOJICTH 3a CYCT ONTUMHU3AINHN ApXUTEKTYPHI.

JlurepaTrypHbiii 0030p:

CoBpeMEHHBIE METOJIBI aHaIHM3a BUJCOTIOTOKOB CTAJKMBAIOTCS C HEOOXOIMMOCTHIO
00paboOTKK OOJIBIIMX OOBEMOB JaHHBIX B pEaJbHOM BPEMEHM, YTO TpeOyeT COueTaHus
BBICOKOM TOYHOCTH W BBIYUCIHTENBbHON 3(dexTuBHOCTH. CBEpPTOUYHBIE HEHPOHHBIE CETH
(CNN) cramu crangapToM JUIS 3aJad JETCKIHH W CerMEHTAIlMd OOBEKTOB Ojarojaps X
CIIOCOOHOCTH aBTOMAaTHYECKU HM3BJIEKATh MPOCTPAHCTBEHHO-BPEMEHHBIE Mpu3HaKku. OHAKO
WX MPUMEHEHUE YacTO OTPAHHYECHO BBICOKOW PECYpPCOEMKOCThI0. OMH U3 MPEeACTaBICHHBIX
BApUAHTOB WCIIOJIb30BAHUS SIBIISIETCA THOPUIHBIN MOaxoj, komOuampytommid CNN s
CErMEHTAIH CJIIOXKHBIX OOBEKTOB M KJIIACCHUECKHE AITOPUTMBI JJIsi 00pabO0TKN 0O0BEKTOB C
SBHBIMM MpU3HaAKaMU. TakoW MOAXOJ JAEMOHCTPUPYET, KaK COBPEMEHHbIE U TPaJAUIIMOHHbIE
METOJIbl MOTYT JOMOJHATH JpYyr JHpyra, oOecneyuBas OallaHC MEXKAYy TOYHOCTbIO H
POU3BOAUTENHLHOCTBIO.
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CoBpeMeHHbIE HCCIEIOBaHUsA B 00JAacTH BHJEOAaHAIU3a aKTUBHO HMCHOJB3YIOT 3D-
CBEPTKHU JUIsl y4eTa BpeMeHHbIX 3aBucumocted. Hanpumep, apxutekrypa 13D oO0beaunser
POCTPAHCTBEHHBIE U BPEMEHHBIE MPU3HAKH, JocTUras TouHOCTH 98% Ha patacete Kinetics
[1]. OnHako Takue MoJenu TpeOYIOT 3HAYUTENbHBIX BBIYMCIMUTEIBHBIX PECYPCOB, UYTO
OTpaHUYMBAET UX MPUMEHEHUE B CUCTEMAaX PEaIbHOrO BPEMEHU. AJIbTEpPHATUBOMN SBJISIOTCS
JIBYXIIOTOYHBIE CeTH, Takne kak SlowFast, rme MenneHHbI MOTOK aHATU3UPYET CTATHIHBIC
MPU3HAKH, a OBICTPBIA — AMHAMHYECKHE U3MEHEHUs [2].

st 3amau cermentanuu CNN, takue kak Mask R-CNN, oGecredmBaiOT BBICOKYIO
TouHOCTh (IoU > 0.85), HO UX MPOU3BOAUTENIBHOCTH peako npeswimiaeT 15 FPS na GPU [3].
DTO fenaeT uX HEMPUTOHBIMU JJIsl YCTPOUCTB C OTPAaHUUYEHHBIMU PECypCaMu.

Krnaccruueckne anroputmbl, Takue Kak IBeToBas cermeHTarus u GrabCut, octarorcs
aKTyaJIbHBIMH JIJI1 OOBEKTOB C YETKUMH F€OMETPUUECKUMH WU 1IBETOBBIMU MTpU3HaKamu [4].
Hampumep, GrabCut mo3BosisieT BBIIENSATH OOBEKTHl YEpPe3 HTEPATUBHYIO ONTHUMHU3AIMIO
MackH, HO TpeOyeT pyuHoro onpenenenus ROI.

['uGpuanbie meTobl, coueTarome CNN 1 Ki1accuueckue aaropuTMbl, UCCIEAYIOTCS B
KOHTeKcTe ontumuszanuu pecypcoB. CNN BlazePose ucnonb3yercst ajis TpEeKHHra IO3blI
YelioBeKa, a MOpQOJIOTHYECKUE olepanuu — s 1moctoopaboTku Macok [5]. OmHako
BOIIPOCHl MHTErPAIMA PA3HOPOJHBIX METOJIOB [UJIsl MapalieIbHOM 0O0pabOTKH HECKOJIBKUX
00BEKTOB OCTAIOTCA MAJIOU3yYEHHBIMHU.

OneHka 103 sIBIsIETCS BaXHOM cepold B KOMIIBIOTEPHOM 3pEHHH, TaK KaK OHa
HaxXOJIUT TMPUMEHEHUE B CaMBIX Pa3HBIX OOJACTSAX, B TOM YHCJIC TaKWe KaK BETCPUHAPHS,
MeIuIMHa, OMOMEXaHWKa, MOHUTOPHUHT, SKOJIOTHMH, 300JIOTMM U Tak jainee. [yoOske
MOTPyXasCh B HUCTOPHUIO, CIEAYET OTMETHUTh, YTO MEPBBIE CUCTEMbI, HUCIOJIb3yEMbIC IJIs
OIIEHKH TI03, CBOAWINCH K PYYHOMY CO3JaHUI0O TPU3HAKOB, a B OCHOBAaHUU HMEIOT
TPaJAUIIMOHHBIE METOJIbI KOMIBIOTEPHOTO 3PEHHMs, B TOM UHCIE aHAJIU3 KOHTYpPOB. TeM He
MEHEEe B pe3yJbTare pa3BUTHS TIYyOOKOro OOyYeHHs OTKpPbUIACh BO3MOKHOCTh
WCIIOJIb30BAHUSI CBEPXTOYHBIX HEUPOHHBIX CETEW, MPEJOCTABISIIONINE BO3MOXKHOCTh
W3BJICUCHHUE KITIOYEBBIX TOYEK AaBTOMATHYECKH 0€3 HEOOXOIMMOCTH MpEeABAPUTEIbHON
HacTpOWKHM TIpu3HAKOB. HamOoyiee W3BECTHBIMU B JaHHOW cdepe pelieHUsIMHU CIeayeT
OTMETHUTh TIEPBYIO OTKPBITYIO MHOTOTOJIB30BATENIbCKYIO CUCTeMY OIleHkH o3 — OpenPose,
Kotopast ucnonbzyer CNN 11 mpeacka3aHusi CyCTaBOB U CBA3EH MEXIy HUMH. TaKkxke elle
OJIHUM  M3BECTHbIM  pemieHueM  sBisercss  DeepLabCut, koTopas  mO3BOJISIET
UJICHTU(PUIIMPOBATh U OMPECIATh KIFOYEBbIe TOUKU 0€3 MCIOJIb30BAHUSI MapKEPOB, OJTHAKO
OCHOBHBIM HEJIOCTATKOM SIBJIICTCSI CJIOKHOCTh WHTEPIPETAlMH JIAaHHBIX B KOMILIEKCHBIX
CIIEHaX. XOPOIIIO TPUMEHHUMO B YCIOBUSIX JTA0OPATOPHBIX IKCIIEPUMEHTOB.

Meton DeepPoseKit B oTnuumu OT paHee ONUCAHHBIX MOAXOIO0B, pa3paboTaHa
CIICUMAIBHO IS OIICHKM T103 >KMBOTHBIX. lIpeacrtaBneHHass OWONIMOTEKAa MPUMEHSET
apxutektypy StackedDenseNet, koTopas 00beIMHIET JOCTOMHCTBA IUIOTHBIX cBsi3ei (Dense
Connections) ¥ MHOTOCTyIleH4YaTbie OOpaOOTKM JaHHBIX. MOJENb TOCPEICTBOM 3TOTO
o0OecreuynBaeT BHICOKYI0 TOYHOCTh JaK€ C YYETOM HaJIW4uus HEOOJBIIIOr0 Habopa JTaHHBIX,
YTO IPUMEHUMO B 3ajJladaxX, KOTOPhIE COCPEIOTOUCHBI Ha aHAIHN3E PEIKUX WIIA UCUE3A0IINX
BUJIOB KUBOTHBIX.

OOpaboTka ayaMOCUTHAIIOB TPEJCTaBIseT CcO00M BaXHYIO 3amady B 00JacTu
MCKYCCTBEHHOI'O MHTEJUIEKTa U MAllMHHOro oOy4yeHus. Pa3BuTue TEXHOJOTUHA MAIIMHHOTO
oOy4eHHs] TO3BOJWJIO 3HAUYMTENIbHO YJIYYIIMTh KauyeCTBO aHajiu3a 3BYKOBBIX JaHHBIX. B
paHHUX TMOJXO0JaX OCHOBHOE BHHUMAHHME YIEISUIOCh METOJAM PYYHOrO M3BJICUYCHUS
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npusHakoB, TakuM kak MFCC (Mel-Frequency Cepstral Coefficients) [6], PLP (Perceptual
Linear Prediction) [7] u LPC (Linear Predictive Coding) [8]. DTi MeTO/IbI UCTIOJI30BAJIUCH B
OCHOBHOM B CHCTEMaX pacloO3HABaHMS pPEYU M KIACCU(UKAIIMU OKPYXKAIOIIUX 3BYKOB.
OnHako TpaJWIMOHHBIE METOJbl UMENM OTPAHWYEHHYIO CIIOCOOHOCTH BBISIBISTH CIIOMXHBIC
NaTTEPHBI B JAHHBIX, YTO 3aTPYAHSIIO UX MPUMEHEHHUE B 3a7ja4ax KIacCU(PUKAIMK CIOXKHBIX
3BYKOBBIX COOBITHIA.

C pasButHeM TIyOOKOTO OOY4YEHHUs CTajdd TOMYJISPHBIMA CBEPTOYHBIC HEHPOHHBIE
cet (CNN), KOoTOpBIE MOKa3aJId BBICOKYIO () (PEeKTUBHOCTD MpU 00pabOTKe ayTMOCUTHAIOB.
B uyactHoctu, CNN xopomo paboTarOT C MPEACTABICHUEM ayJIUOJAHHBIX B BHJIE
CIEKTPOTPaMM, TaKUX KaK MEJI-CIIEKTPOTPaMMBI | JIOT-MEJN-CIIeKTporpaMmMbl. MccmenoBanue
Salamon et al. [9] moka3ano, uto ucnoip3zoBanue CNN ansi aHanaM3a TOPOJCKHX 3BYKOB
MO3BOJISIET IOCTUYD BHICOKOM TOYHOCTHU KJIaCCU(DHUKAIIUU.

Jpyrum BakKHBIM HAIPABJICHUEM B aHAIM3€ AyJMOCHTHAJIOB SBJISIETCS UCIIOIb30BaHUE
peKkyppeHTHbIX HelpoHHBIX ceTel (RNN) u ux pa3sHOBHAHOCTEH, TaKMX KaK JIOJITOCPOYHAS
kpatkocpounas namsath (LSTM) [10] u GRU (Gated Recurrent Unit) [11]. Dtu monenu
MO3BOJISIIOT YUYUTHIBATH BPEMEHHYIO CTPYKTYPY ayJIMOCUTHAJIOB, YTO OCOOCHHO IMOJIE3HO MPHU
oOpabotke JnMHHBIX aynuodparmeHToB. OnHako RNN-apXuTeKTypsl HMEIOT psif
OTpaHUYCHHM, BKJIIOYAas BBICOKYIO BBIYUCIUTENIBHYIO CJIOKHOCTh M  MPOOJIEMBI C
IPaINCHTHBIM 3aTyXaHHEM.

B cBa3u ¢ 3TUM ObUIM TpemsioKeHbl rudpuaHble moaenu, Takue kak CRNN
(Convolutional Recurrent Neural Network), kotopeie coBmemaror npenmyniecta CNN u
RNN [12]. Onu no3BojsitoT 3(P(HEKTUBHO H3BJIECKATh MPOCTPAHCTBEHHBIC MPU3HAKU C
MMOMOIIBI0 CBEPTOYHBIX CJOCB M YUYUTHIBATh BPEMEHHBIC 3aBUCHMOCTH C ITOMOIIBIO
pekyppeHTHbBIX ciioeB. CRNN mmpoko mpuMeHseTcs s 3a1a4 JeTEKINHA U KiIacCu(UKaIuu
3BYKOBBIX COOBITHI, 0COOCHHO B PEAIbHOM BPEMEHH.

Eme oaHMM BaXHBIM HampaBlICHUEM SIBISIETCA TNpPHUMEHEHUE TpaHchopmepos
(Transformers) nnst o6paGotku aynuocursanoB. HMccnenmoBanue Gong et al. [13]
npeacraBmiio monaenb Audio Spectrogram Transformer (AST), xoTopas JeMOHCTPUPYET
KOHKYPEHTHBIE PE3yJIbTaThl IO CPaBHEHHIO C TpaauluOHHBIMEH CNN-apXUTEeKTypamu.
TpancdopMmepsl MO3BOJISIOT MOJEITUPOBATH TII00ATBHBIC 3aBUCUMOCTH B ayIMOCUTHAJIAX, YTO
JIeaeT UX MEPCIEKTUBHBIM HHCTPYMEHTOM JJI1 00paOOTKH 3BYKOBBIX JaHHBIX.

1. Ucnoab3oBanue CNN 1151 OLIEHKH 1103 sKUBOTHBIX HA BU/1€OM300pasKeHUAX

1.1 Dmanwst obpabomku udeo

Cnegyer OTMETUTh HEOOXOJMMOCTH IIOATOTOBKHM JIAHHBIX TIepe] NPUMEHECHHUEM
HEMPOCETEBOM MOJIEJIM, B TOM YHUCIE pPa3IEICHUE BHUICO HA KaJpbl, AHHOTALUA
n300pakeHHH, popMUpoBaHUE 00yJArOIIEro Habopa MaHHBIX M I'eHepaIis BXOTHBIX JaHHBIX
IS MOJICTIH.

W3BnedeHne kaapoB M3 BUIEO SBISIETCS MEPBBIM dTanoMm. B maHHOM uccienoBaHuu
MpUMEHSIACh YacToTa 15 KaapoB B CEKyHIy, YTO IO3BOJIUJIO CHHU3UTH OOBEM BXOJHBIX
JTAHHBIX 0€3 TOTepU OCHOBHOM MH(OPMAIIUHU O IBHKCHUH KUBOTHBIX.

Import cv2
Import os

video_path = “dogy.mp4”
output_folder = “frames”
os.makedirs(output_folder, exist_ok=True)
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cap = cv2.VideoCapture(video_path)
frames_count =0
frames_rate = 15

while cap.isOpened():

ret, frames = cap.read()

if not ret:
break

if frame_count % frame_rate == 0:
frame_filename = os.path.join(output_folder, f“frame_{frame_count:04d).jpg”)
cv2.imwrite(frame_filename, frame)

frame_count +=1

cap.release()

Pa3meTka Ha M300paKEHUSIX KIIFOUEBBIX TOUEK MPHU UCIIOJIB30BAHUU CIEIIUATBLHOTO
rpaduueckoro uHTepdeiica BHIMOIHIIACH BPYUHYIO, MOCIIE YETO COXPAHEHHE JTaHHBIX
ocymiecTBisioch B popmate JSON. Ha ocHoBe aToro 0bu1 chopmupoBan HaOOp 115t
oOyuenus mosienu B hopmate HDFS, koTopbie coepKUT HAMMEHOBAHUS N300paKEHUN U UX
KOOPIMHATHI KITFOYEBBIX TOYCK.

import h5py
import numpy as np

noau "

with h5py.File(“annotation.h5”, “w”) as f:
f.create_dataset(“images”, data=np.array(image_paths, dtype="S"))
f.create_dataset(“keypoints”, data=np.array(annotations, dtype=np.float32))

1.2 Apxumexmypa DeepPoseKit u StackedDenseNet o5 06pabomxu 6u0eonomoxos

DeepPoseKit siBasieTcs: cnenuani3upoBaHHBIM HHCTPYMEHTOB, KOTOPBIA UCTIOIb3YETCS
Ul OLUEHKH 1103 JKMBOTHBIX M ITO3BOJIIET OCYIIECTBIATH MPEACKA3aHUE KOOPAUHAT
KJIFOUEBBIX TOYEK >KMBOTHBIX WJIM YEJOBEKa Ha OCHOBE H300pakeHWil. [laHHBIN MeTon
OTJIMYAETCsl OpPUEHTAIMEN Ha BBICOKYIO TOYHOCTh M CKOPOCTb pabOThI, IPU 3TOM O0yUYEHHE
OCYIIECTBIISIETCS HAa HEOONbIIOM Habope JaHHBIX. OCHOBOW JaHHON METOIMKH SIBISIETCS
MHOTOCTIOMHast cBeproyHasi ceTh StackedDenseNet ¢ MIOTHBIMH CBSI3SIMH, KOTOpas
oOecneunBaeT A(PGEKTUBHOE  BBIACIECHUE TMPOCTPAaHCTBA W aHAJIM3  BPEMEHHBIX
XapaKTEPUCTHUK JBUKECHHUM.

Konnermmust DenseNet mpencrasisier coboii ocHoBy apxutekTyphl StackedDenseNet,
KaQXJbIM CJIIOW KOTOPOM MEPENACT CBOU IIPU3HAKU CJOSIM IIOCIEAYIOIIMX 3a HUM, YTO
oOecreunBaeT riry0oKyIo CBSI3b MEX]Ly BCEMHU YPOBHsIMU ceTu. B coBokymHocTH ¢ hourglass-
CTPYKTYpOU (apXUTEKTypa THUIMA «IECOYHBIE YaCh») 3TO CIIOCOOCTBYET MOATAITHO B Hayaje
M3BJIEKATh  BBICOKOYPOBHEBBIC MPU3HAKH, JAJIE€ TMPU BOCCTAHOBJIEHWHU JIaHHBIX,
chopMHpPOBaTh KapThl C MPEANOJIAraeMbIMU KOOpPAMHATAMHU CYCTAaBOB. Takas apXuUTEKTypa
MO3BOJISIET YCKOPUTHh Mpolecc o0O0yuyeHus, 0e3 MpeAoTBpPALEHUsS TOTEPh OCHOBHBIX
KIIOUeBbIX Touek. [Ilpumepom co3manue ogHoro u3 OnokoB DenseNet BHyTpu
StackedDenseNet BBIMISAUT MOJ00HBIM 00pa3oM:

from tensorflow.keras.layers import Conv2D, BatchNormalization, Activation, Concatenate
def dense_block(x, filters, growth_rate):
for _inrange(4):



«Central Asian Scientific Journal» Ne1 (25) — AHeaps — Mapm 2025
conv = Conv2D(growth_rate, kernel_size=3, padding="same’)(x)
conv = BatchNormalization()(conv)
conv = Activation(‘relu’)(conv)

x = Concatenate()([x, conv])
return x

[Tpu yuere Hammuusa CyONMUKCEIBHOTO JAeTeKTopa MakcuMyMmoB, DeepPoseKit moxer
MO3BOJIUTh JaKE HAa HW300PAKEHUSAX C HHU3KUM pa3pelieHHEeM C BBICOKOM TOYHOCTBHIO
M3BJICKATh KOOPJMHATHI KJIIOYEBBIX TOYEeK. Kpome TOro, mMoaenudn MOMOTaeT YTOYHSTHh
MpeJCKa3aHusl Ha KaXJOM 3Tame oO0pabOTKH JaHHBIX NpUMEHEHHe Meroja intermediate
supervision (IMPOMEXyTOUHOTO KOHTPOJIA).

OOyuenue Mozenu ocyuiectBisuiack ¢ nomonibio DeepPoseKit co crnenyronmumu
napameTpamu n_stacks=2, growth rate=32, filters=256.

1.3 Tecmuposanue u pesynomamsl u aHaiu3 pabomol Mooeiu

[To pe3ynbTrataM NpoBEEHHOTO 00YYEHUSI MOJIENH ObUIO MPOBEACHO TECTUPOBAHUE HA
HOBOM BHJICONTOTOKE. Pe3ynbTaThl yka3anwm Ha BBICOKYIO TOYHOCTH TpEICKa3aHWW, B TOM
YHUCJIe YCTEIIHOE Paclo3HaBaHKWE IMO3bI KUBOTHOTO MOXHO YBHUACTh Ha MPEICTABICHHOM
kazape (Puc. 1):

Pucynok 1. - Kagp u3 pos

co0akwu.

CrnemyeT OTMETHTh, KaK OTYETIMBO OTOOpaKEHBI KIIFOYEBBIE TOYKHM Teja: TroJIOBa,
KOHEYHOCTU W CyCTaBbl. MoJienb TipeicKazana mo3y ¢ yBepeHHOCThbIO 87.86%, moioeHue
KUBOTHOTO OBUTO 0003HaueHO Kak “Standing”, ¢ KOPPEKTHO OMpeeICHHBIMH CyCTaBaMu
JIaT, 4TO YKa3bIBaeT HA BBHICOKYIO TOUHOCTH MPEICKA3aHU.

JIOOIHUTENBHO U1 HATJSJIHOCTH OIGHKHM pPadOThl MOJEId ObUT chOpMHUPOBAH
rpaduK yBEpEeHHOCTH MPEACKa3aHuil B 3aBUCUMOCTH OT BpemeHu (Puc. 2):
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Pucynoxk 2. - I'paduk yBEpEeHHOCTH MOJIENIU B 3aBUCUMOCTH OT BPEMEHHU.

[IpoBenst aHaim3 maHHOTO Tpaduka, MOKHO OOpaTUTh BHUMaHHE, YTO B HaJale
BHJICOM300PKEHUS MOJIENh JEMOHCTPUPYET POCT YBEPEHHOCTH, BBICOKHM TIOKa3aTelh
KoToporo aocturaetr 88-89%. DTO ykas3piBaeT Ha CTAOMJIBHOCTH MO3bI COOAKH B TMEPBBIC
CEKYH/Ibl BHJICOM300paKEHUS. 3aTEM MOXKHO 3aMETUTh HEKOTOPOE CHUIKEHHUE TOYHOCTH, B
CBSI3U C M3MEHEHUEM IIOJIOKEHHUSI KUBOTHOTO, B TOM YHCJIE, JBUKEHUE Jiall WU MOBOPOT
rojioBel. [locneaHue CexkyHbl MOKa3aTeld YBEPEHHOCTH HWMEIOT HU3KHE W 3HAUYUTEIHHO
KOJICOJTIOIIHECS 3HAYSHUS], UTO CBUIETEIILCTBYET Ha CJIOKHBIE PaKypChl U MO3bI dKUBOTHBIX.

OpHako HECMOTpsl Ha BCE HMEIIIMEcs KoieOaHus, MOJENb IOKa3ajda BBICOKYIO
OIICHKY TOoYHOCTH Kiaccudukanuu (Tabnuua 1):

Tabauua 1. — Pe3yabTaThl OIEHKH MO/IEJIH.

Accuracy 95,93%
Precision 100,00%
Recall 95,93%
F1 Score 97,92%
ROC AUC 96,44%

[TomyyeHHble pe3ysbTaThl HOATBEpPkKIAAOT, uYro CNN  SBISIIOTCS  MOIIHBIM
MHCTPYMEHTOB /U aHayn3a BUaeonoToka. Beicokue nokazarenu F1 Score (97,92%) u ROC
AUC (96,44%) yka3bIBalOT Ha HAJI)KHOCTh MOJICJIM B Pa3JIMUUU KJIACCOB U YCTOMYUBOCTHU K
WU3MEHEHUIO TO3bI.

2. MeToabl cerMeHTANMM M MPeao0padoTKH BHAEOJAHHBIX JJIsi AaHAJM3A
JABUKEHUH

2.1 Omanwvi 06pabomku 0anHbIX

2.1.1 bazoBas cermenTanus (Segmented)

B wmerone 0a3oBoit cermenrtanuu (Segmented) OOBEKT BBLAEHSAETCS C MOMOUIBIO
MOporoBoii o0paboTku B 1mBeToBOM TmpocTtpancTtBe HSV. Dto mosBossier 3¢ GhekTuBHO
oTcekaTth ()OH, OCHOBBIBASACH Ha IIBETOBBIX XapakTepucTHKax. [lociae 3Toro mpuMeHstoTCs
MOp(OIOTHUYECKHUE OTEepallvy, TaKue Kak pacllupeHue U Cy>XeHUue, IJisd yCTpaHEHUs IyMa U
CIJIQXKMBAHMUSI MAaCKU. 3aBepUIAOUIMM HTaloM SBISETCS aHalM3 KOHTYPOB, KOTOPBIN
MO3BOJISIET YETKO OMPE/IETUTh TPAHUIIbI BBIJIEJICHHOTO O0BEKTA.

[TapameTpsr:

- Tlopor: 127.
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- SHAnpo: 5x5

2.1.2 AnantuBHas cermeHTtarus (Adaptive)

AJropuT™m:

[Toxxon, ucnons3oBaHHbIE B Adaptive, HampaBieH Ha 00paOOTKYy HM300paKeHHM C
HEPAaBHOMEPHBIM OCBellleHueM. [[1s 3Toro mnpuMeHsieTCs aJanThBHAs OWHapuU3alus C
WCIIOJB30BAaHUEM TayCCOBOTO pPa3MbIBaHUS, UYTO TO3BOJSET JUHAMHUUYECKU OMNPEICIAThH
rpaHulbl  OOBEKTOB. JIOTMONMHUTEIBHO HCIOJB3YETCS PA3HOCTHBIM METOJ, KOTOPBIH
aHaJM3UPYET MOCIEA0BATEILHOCTh KaJIPOB M BBIACISET JBHXKYIIHUECS OOBEKTHI, YMEHbIIAS
BIIUSIHUE CTaTHYHOTO (poHa. DuibTparus MO KOHTPACTY YCHUIIMBAET UYETKOCTh TPaHUII,
oOecreunBast Iy4qIlyr CErMEHTALUIO.

[TapameTpsr:

- Pa3mep Omoxka: 11x11.

- Cwmenienue: 2

2.1.3 Cermenrarus Tosbko moaei (Human Only)

Mopens: MediaPipe Holistic.

Meton, wucnons3oBanHbli B Human Only, ocHoBaH Ha HeWpoceTeBOl Mojaenu
MediaPipe Holistic, koTopasi BBIOJHIET ACTEKIUIO 33 KIFOUEBBIX TOUYEK TeJid C MOMOIIbIO
CBEpPTOUHON HelpoHHON ceTu. Ha OCHOBE ATHUX TOYEK CTPOUTCA BBINMyKIIas 000JOUKa,
(dbopmupyrolas MacKy, KOTopasi 3aTeM UCHOJIb3yeTcs A yaanenus (oHa. OkoHyaTenbHAas
OuHapu3alsi MaCKu MO3BOJISIET OCTABUTh TOJIBKO CErMEHTUPOBAHHOTO YEJIOBEKa, UCKITIOUast
BCE MOCTOPOHHUE OOBEKTHI U3 U300PAKECHHUS.

2.1.4 TlpenoOpaboTKa JaHHBIX

[IpenoOpaboTka BUIIEONIOTOKOB HMIPAET KIIOUEBYIO pPOJIb B 00ECIEYECHUU KayecTBa
CerMeHTaluu. B uccnenoBanny nCnonb30BaIUCh CIETYIOUIUE ITAMbL:

2.1.5 V3BnevyeHue u HOpMaIU3alus KaapoB

Buneo mpeobpasyercs B MOCIENOBATENLHOCTh KaJpOB ¢ (DUKCHUPOBAHHOW 4YaCTOTOU
(15 FPS), utoObl cHU3UTH 00BEM JaHHBIX 0e3 mnorepu wuHPOpMaTUBHOCTU. Kanaps
koHBepTupyrorcs u3 (popmara BGR B RGB nmma koppekTtHOM paboThl HEHPOCETEBBIX
mozenei (Hanpumep, MediaPipe).

2.1.6 YnyuuieHre KOHTpacTa U MOJIaBJICHUE IITYMOB

J171st MOBBIIIEHUST Ka4eCTBA U300PaKEHUSI IIPUMEHSFOTCSI:

CLAHE (Contrast Limited Adaptive Histogram Equalization) — apmantuBHOE
BBIPABHUBAHUE TUCTOTPAMMBI JJIsl YIYUIIICHHUS] KOHTPACTa B JIOKAJIBHBIX 00JIaCTSIX.

bunarepanbublii GUIBTP — yJaJEHUE IIIyMa C COXPaHEHUEM T'PaHULl OOBEKTOB.

2.1.7 IloaroToBKa Macok Jijisi 00y4eHHUsI

Jlnst o0yueHust MoJieNiel CerMeHTaluy CO3al0TCsa OMHAPHBIE MACKU:

Jlns uenoBeka: Ha OCHOBE KJtoueBbIX Touek MediaPipe cTtpouTcs Bbimykiiast 000JI04Ka.

JIst MOTOIMKJIA: HMCTOJB3YIOTCS PYYHBIC AHHOTAIMHM WJIM QJITOPUTMBI IIBETOBOM
bunbTpanym.

Tabauua 2 - ITapameTpsl npexodpadoTKu BUAECOKAAPOB

Jran Mertoa/IIapameTp 3HauyeHune
Konsepraiys iseta cv2.cvtColor BGR — RGB
AanTHBHOE BHIPABHHBAHUE CLAHE (clipLimit) 2.0
DubTparys bunarepanbubiii puiabTp (d) 9
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2.1.9 O6ocHOBaHUE BBIOOpPA METOIOB

CLAHE »ddextuBen s BUIAEO € HEPaBHOMEPHBIM OCBEUIEHUEM, HO Tpedyer
HacTpouku clipLimit 175 nu30exaHust yCUICHHS IIIyMOB.

bunarepanbHbli  GUIBTP COXpaHSAET YETKOCTh TPAHMI], YTO KPUTHUYHO IS
MOCJEAYIOIIEA CETMEHTALUH.

N3Bneuenue kaapoB ¢ noHmwkeHHON yactoroi (15 FPS) cokpaiiaer BIYMCIUTEIBHBIE
3aTpaThl 6€3 CyIIECTBEHHON NMOTepH UH(OPMALIUU.

2.1.10. Orpannyenus

Pyunas pazMeTka Macok TpyJoeMKa U MOJABEPKEHa YEJTOBEYECKUM OIIHOKaM.

CLAHE moxeT yxyamaTrs Ka4eCTBO U300paXEHHsI MPU CHIIBHBIX ITyMax.

2.2 Ananu3z suoeoghaiinos

Bce Bumeo (original, segmented, adaptive, human_only) wumerT oauHaKOBbIC

napameTphbl:

- Pazpemenne: 720x1280
- Yacrota xaapos (FPS): 30
- KonuuecTtBo kaapos: 379

original segmented

S bRt ~ s

Pucynok 3 - Pe3ynbpTar 00paboTku BUIEO

B xome »skcnmepuMeHTa OBUIO TIPOBEACHO CpaBHCHHWE KadecTBa CETrMEHTAIIHH,
OCHOBAHHOE Ha Pa3HUIIE TUKCEJIeH ¢ OpUTHHAIBHBIM H300pakeHueM (tabdmura 3).
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Tadauna 3 - Tabuimua cpaBHeHUsI METOOB CerMEHTANNH
Metona IIpoueHT N3MEHEHHBIX MMUKCeJIeil
Segmented 12.02%
Adaptive 1.42%
Human Only 12.76%

Segmented yacTtuuHo ynanser GoH, HO coxpaHseT HeKoTopblie apredakThl. Adaptive
MUHHUMAJIbHO HU3MEHSIET M300pakeHUe, 4TO JIeJaeT €ro MOJIE3HBIM IJisi 3a7ad, TJe BaKHO
COXpaHUTh UCXOJHYI0 nHpopmaiuo. Human Only HaunydiuM o0pa3oM BBIACISIET JIIOACH,
HO MOXXET TEPSITh HEKOTOphIE JIeTann 00beKTa.

3. CNN pJ1s1 cerMeHTauMu ayauo

3.1 laracer u npenoopadoTKa

Jns oOyuenus: mojenu ucnodb3oBaics naracer UrbanSound8K [9], comepskamiuit
8,732 aynuodaiina, otHocsamuxcs K 10 kateropusim ropojickux 3BykoB (Tabmmma 2). Tak kak
ayanogaiiasl UMEIOT pa3HyIo JUIMHY, epesl 00paboTKoM oHU yHUPUIIUPYIOTCS 10 (popMmary.

Aymnoduun wum3Bnekanuch ¢ mnomomisto  Mel-frequency cepstral coefficients
(MFCCs), xortopsie  3()(PEKTHBHO  MNPEACTABISIOT  3BYKOBBIC  XapaKTCPUCTHKH,
MpUOJIMKEHHBIE K BOCHPUSTHIO uejoBedeckoro ciyxa [2]. s xaxgoro aynuodaiina
Beiuncisiuch 40 MFCC-nipu3HakoB C€ MOCHEAYIONMIEH YCpEIHEHHOM arperanyeii, 4rTo
MTO3BOJISIJIO TTOJIYYUTh BEKTOPHBIC MPEACTABICHHS (PUKCUPOBAHHOM ITUHBI.

JIOTOTHUTENBHO, JJIS BHU3YAJIbHOTO TMPEIACTABICHUS aKyCTUYECKHUX OCOOCHHOCTEU
3ByKOB, HCIOJB30BAIUCh  MeJ-ciekrporpammbl  (Mel  spectrogram), KoTopble
o0ecreunBaroT HArMAHOE 0TOOpaKeHNE N3MEHEHUI YaCTOTHBIX KOMIIOHEHTOB BO BPEMEHH.
Wx Beramciienue u oopadboTtka peannszoBansl B Mel Spectrogram Engine (Pucynok 3).

AynuonaHHble ObLTH pa3ziesieHbl Ha oOyyaronnyto (80%) u tectoByto (20%) BEIOOpKH.

Men-cnekTporpamma: engine_idling

+0dB

-10 d8
4096 .

-20d8
2048

-30 dB

1024
-40 dB

512 -50 dB

-60 dB

Time

Pucynok 4. - Buzyanuzanus ayquocursana ¢ ucnonb3zoBanuem Mel Spectrogram
Engine.

3.2 Apxutektypa CNN

Pazpaborana ceprounas Heipoceth (CNN) s kimaccudukanuu ayaunogaisos.
ApXUTEKTypa MOJICTIH BKJIFOYACT:
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1 Ia cBeprounsix cios (1D Conv) ¢ 32 u 64 dunbTpamu, pasmepom sjapa 3x1,
¢bynkuueir aktuBanmu ReLU wu crnosiMu makcumalibHOro oObenuHeHus (pooling) s
YMEHBIIIEHUSI Pa3MEPHOCTH.

2 [TonHOCBSI3HBIE CIIOU:

- IlepBeiii cioit conepxut 128 HelipoHOB ¢ pyHKIMeln akTuaiu ReLU.
- BrixoaHo# cnoit coorBeTcTBYyeT KonuuecTBy kiaccoB B UrbanSound8K (10
KJIACCOB) M UCMOJB3YyeT softmax-akTHuBalHIO.

3.3 O0yueHue u ONTUMH3AITUS

OOydenue Mozenu MPOBOAMWIOCH ¢ ucnonp3oBanueM PyTorch. B xauectBe dyHKIIUN
noteps npuMmensiiach CrossEntropylLoss, a nns ontumuzanuu ucnoib3oBaics Adam c
HavyabHOM ckopocThio oOyueHus 0.001. OOyueHue BBIMOIHSIOCH B TEUCHHE 5 3MOX C
pasmepom nakera 32. J[s11 ycKopeHus BbruucieHui ucrnoiabs3oBaics GPU.

3.4. UndepeHc u TeCTUpOBaHUE B peabHBIX YCIOBUAX

JInst mpoBEpKH IMPOU3BOAUTENBHOCTH MOJENHM TECTHPOBAHWME IIPOBOJAMIIOCH HA
ayauoddaiiax, KOTopble He HCnoib30oBaIuch B 00yueHnu. MFCC-npu3Haku U3BIeKaluch U3
TECTOBBIX aynunodailioB u nepenaBamucb B oOyueHHyro CNN. Kmacc onpenensncs mo
MaKCUMaJbHOU softmax-BeposTHOCTH.

AHanuzupys pe3ysbTaThl HHpepeHca, ObUIO BBISBICHO, YTO PacHpe/esIeHNe KJIacCOB B
TECTOBOM Ha0Ope JaHHBIX COOTBETCTBYET CTPYKType natacera UrbanSound8K (Tabnuma 4),
YTO TMO3BOJISIET KOPPEKTHO OIEHUTHh O0O0O0OIIAIONIYI0 CHOCOOHOCTh Mojenu. Hampumep,
kiaccel «Konaunuonepy, «/letu, urparomue» n «Jlail codbaku» mnpeacTaBieHbl B paBHOM
kosmuectBe (o 1000 mpumMepoB), B TO BpeMsl Kak KJIacChl «ABTOMOOWJIBHBINA TYIOK» U
«BpicTpen» coaepkar 3aMmeTHO MeHblIe AaHHbIX (429 u 374 npumepa COOTBETCTBEHHO). JTO
MOTEHI[MANIBHO MOXKET BJIMATh Ha KAYECTBO MPECKAa3aHUU i MEeHee cOaJaHCUPOBAHHBIX
KJIACCOB.

JlomoNHUTENBHO MOJIEH aJaliTUPOBaHa AJIsl TOTOKOBOM 00pabOTKHU 3ByKa B peabHOM
BPEMEHH, 4YTO JeJaeT €€ MOTEHUMAIbHO IMPUMEHUMON B ACCHUCTHBHBIX TEXHOJIOTHSAX IS
JOJEN C HapyLIEHUSIMU CITyXa.

Tabaunua 4 - Pacnpenenenne kiaaccoB B UrbanSound8K

Kuace KoanuyecTBo npumeposn
Konummonep 1000
ABTOMOOUJILHBIN TYJOK 429
Jetu, urpatomue 1000
Jlaii cobaku 1000
CaepiieHue 1000
JIBurarenar Ha XOJIOCTOM X0y 1000
BeicTpen 374
OTOOWHBIN MOJIOTOK 1000
Cupena 929
YaudHas My3bIKa 1000

3.5 Pe3yJbTaTthl

3.5.1 TouHocTh KIaccu(pUKAUU HA TECTOBOW BHIOOPKE

OOyueHHass MoJenb Obla mporecTupoBaHa Ha 20% TECTOBBIX JAHHBIX, BBIIEICHHBIX
n3 UrbanSound8K. OrnieHka mpon3BoAUTEIHHOCTH MPOBOIUIACH C MCIIOIH30BAHUEM METPUK
TOYHOCTH (accuracy), nosHoThI (recall), Tounoctu (precision) u F1-mepsl.
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Tadauna S - OueHka TOYHOCTH KaaccuPuKaMU MOJIeJIM HA TeCTOBOM BbIOOPKe.
Metpuka 3HauyeHue
Accuracy 85.2%
Precision 83.7%
Recall 84.5%
F1-score 84.1%

Kak BugHo wu3 Tabmuubl 5, MoJenb JIEMOHCTPUPYET BBICOKYIO TOYHOCTH
knaccuduxaiuu (85.2%), a 3HaueHus precision, recall u F1-score HaxonsaTcs B npegenax 83—
85%, 4YTO CBUIETENBCTBYET O COaJaHCUPOBAHHOW pabOTe MOJENM MpU pacro3HaBAHUU
Pa3IMYHBIX 3BYKOBBIX KJIACCOB.

3.5.2 TectupoBaHue Ha peagbHOM ayauodaiiie

st mpoBepku pabOTOCIIOCOOHOCTH MOJIETIM B PEAbHBIX YCIOBUSIX ObLTa BbIOpaHa
sarmmch "children-playing-30728.mp3", coaepkaiias 3ByKH JIeTCH, HTPAIOIIUX HA YIIUIIE.

[Tpuznaku MFCC Obuti U3BJI€UEHBI C TOMOILBIO TOM K€ METOIUKH, YTO MPUMEHSIIACH
npu oOydyenun wmoxaenu. Ilocne oOpabotku ayauodaiina oOydenHas CNN-monens
mpecKa3aia KJIacC C BEPOSTHOCTHBIM pacmpesiesieHneM softmax, u Hambojee BepOSTHBIM
okaszaycs "children_playing". Pe3ynbpTaT npejicka3zanus npeacTaBiicH Ha Pucynke 5.

predicted_label = CLASS_LABELS[predicted_class]

print(f"06HapyxeHHbid 3ByK: {predicted_label}")

06HapyxeHHbn 3BYK: children_playing

Pucynok 5. - BeiBog npeackazaHHOro Kiiacca 3ByKa B KOJIE.

OTOT pe3ysbTaT MOATBEPXKIAET, YTO MOJIEIh CIOCOOHA KIacCU(UIIMPOBATH 3BYKH B
peaNbHBIX YCIOBHSIX, YTO JejlaeT ©€ IOTEHIMaIbHO TIPUMEHHMOW JJIi MOHUTOPHWHTA
TOPOJICKOM CpeJIbl U ACCHCTUBHBIX TEXHOJIOTHH.

BoiBoa:

PesynbraThl  ucciemoBanus moarBepxkaaroT, 49to CNN  gBISIOTCS  MOIIHBIM
WHCTPYMEHTOM JUII aBTOMATHYECKOTO aHajin3a BHJCONOTOKOB H  ayJUOCHTHAJIOB.
KoMOunHaIuss COBpEeMEHHBIX apXUTEKTyp M METOJOB MPeAoOpabOTKHM JTaHHBIX IO3BOJISICT
JIOCTHTaTh BHICOKOW TOYHOCTH B PEATbHBIX YCIOBHUAX, UYTO JEIACT WX MEPCICKTHBHBIMH JIJIS
BHEJIPEHUSI B TMPAKTUUYECKUE MPUIIOKEeHUS. [IpoBeNeHHbIE SKCIIEPUMEHTHI TMOKa3aJld, YTO
pa3zpaboTaHHast MOJIelb CIOcOOHa APHEKTUBHO KIaCCU(PHUIIMPOBATH 3BYKOBBIC COOBITHS KaK
Ha TECTOBOW BHIOOPKE, TaK U B PEaJbHBIX YCIOBHSIX, YTO MOATBEPXKIAET €€ MPUMEHUMOCTh
JUTSL TIIAPOKOTO CHEKTpa 3aj]iay, BKIF0Uass MOHUTOPUHT OKPYIKAIOIIEeH Cpelbl U aCCUCTUBHBIE
texHonmornu. JlanpHedmas pabota JoKHA OBITH HAmpaBi€HAa HAa ONTUMHU3AIIIO
BBIYUCIUTENHEHON 3PGEKTUBHOCTH U paciiupeHre GyHKIIMOHATLHOCTH MOJIEICH.
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R
IOJIEYMETTIK ’)KOHE 'YMAHUTAPJIBIK FBIJIBIMIAP — COIIMAJIBHBIE U
I'VMAHUTAPHBIE HAYKHM - SOCIAL AND HUMANITIES SCIENCES

YK 93/94
bapmen6aeB Tumyp CamaroBu4
Maructpant kadenps! uctopun Kazaxcrana
KocTaHaiickuii peruoHaabHbIM YHUBEpCUTET UM. A.bailTypCchiHOBa
(r.Kocranaii, KazaxcraH)

JTOJXKHOCTHBIE JIMIIA ATIITAPATA YIIPABJIEHUSI KOYEBBIX BOJIOCTEM:
COJEPKAHUE, ®YHKIIMOHAJIBHBIE OBA3AHHOCTH

AnHotaumsi: Ilenp wuccienoBaHuss — OIEHUTH A(PEHEKTUBHOCTh POCCHUCKOMN
aIMUHUCTPATUBHOM CUCTEMBI B YIIPaBJICHUU KOUYEBBIMU HapojaMH Ha npumepe Typraiickoi
obsiacTu. AHanu3 JEATEeNbHOCTU BOJOCTHBIX YNPABUTENECH U ayJIbHBIX CTapIIUH MO3BOJIIET
MPOCIEINUTh TPOLECC BKIKOYCHUS PETMOHA B 3aKOHOMATENbHYIO cuctemy Poccuiickoi
HMMIIEPUU U BBISIBUTH BOZHUKAIOIIUE TIPU 3TOM MPOOIEMBI

KuaroueBble c10Ba: BOJOCTHOW ympaBUTENb, BOJOCTHOW, (PYHKIMH U OO0S3aHHOCTH,
ayJbHBIM CTapIIAHA.

AKTyaJIbHOCTh. VI3ydeHue MAOJKHOCTHBIX JIMI[ afapara ynpaBiIeHUS KOUYEBBIX
BojocTelt Typrailickoil 00JacTh BOUCHIBAETCS B IIMPOKUH KOHTEKCT HCCIEIOBAHUS
MPOLIECCOB KOJIOHM3ALIMM W TOCYJapCTBEHHOTO CTPOUTENBCTBA Ha OKpamHax Poccuiickoit
UMIIEpUU. AHaIM3 UX JEATCIbHOCTH TO3BOJHUT OIEHUTHh S(OPEKTUBHOCTH POCCUMCKOM
aIMUHUCTPATUBHOM CHUCTEMbI B YMPABJICHUM KOUEBBIMU HAPOJaMH, BBISIBUTH MPOOJIEMBI U
MPOTUBOPEYHS, a TAKXKE IMPOCIEAUTH MPOIECC BKIIOYEHHUS] PETMOHA B 3aKOHOJATEIBHYIO
cucreMy PoccuicKkon uMIEPUHU.

Marepuajbl 1 MeTOAbI MCCAEI0BAHUSA. [ TTaBHBIMM HMCTOYHUKAMU [JI1 HANMCAHMS
paboThl SBISAIOTCS: «BpemMeHHOe TIONOKeHHEe OO0 YMOpaBIeHUWH B CTEMHBIX 00JIACTAX
OpenOyprckoro u 3anagHocuOUpPCKOro reuepai-ryoepHatopctB» ot 21 okTsaops 1868 roaa;
[Tonoxxenne 00 ympaBienun AxmonuHckoM, CemunanatuHckoil, CeMHpPEUESHCKOMH,
VYpannckoii u Typraiickoit o6nactsamu ot 25 mapta 1891 rona ([anee [lonoxenue); OTyeTs
BoeHHOro rybepHarop Typraiickoii obmactu ¢ 1868-1917 roma u TpUIOXKEHHUS K HUM;
apxuBHbIe MaTtepuasibl «['ocynapcTBeHHoro apxuBa OpeHOyprckoi obnactu»; MHCTpyKIus
BOJIOCTHBIM  YNPABUTENSIM, ayJbHBIM CTapliMHaM, BOJOCTHBIM M ayJbHBIM Che31aM
Typratickoit oonactu (Hanee unctpykius) [1;2;3]

Meronsl uccnenoBanusi: MCTOPUKO-CPABHUTENBHBIA METOJ, AHTPOIOJIOTHYECKUM,
AHAJIUTUYECKUH.

Crenenb n3yyeHHocTu npoodsemsbl. Haunnas ¢ 2000-b1X T0/I0B B OT€UECTBEHHOU U
3apyOeKHONW HCTOPHUECKOW HaykKe mpoOsiieMa u3ydeHUss OCOOCHHOCTEH OpraHu3aiuu u
(YHKIIMOHUPOBAHUSI CHCTEMbl MECTHOTO YIIPABJICHHS HAYMHACT aKTUBHO pa3padaThiBacTCs.
Ha nanHbIil MOMEHT U3y4Y€HUEM JaHHOTO BOMPOCA 3aHUMAIOTCS CIEAYIOUIUE OTEUECTBEHHBIE
yuensie: M K. Koiirensaues, I'.C. Cynranranuesa, T.T. JlanaeBoii, A.A. AiitmyxambeToBa

B cBoeit pabote «Kazak eni: yaTTBIK OIpereiIikTi cakray »oablHaarsel kKypec (XIX f. —
XXI ¥. Oacel)» akagemuk M.K. Koilirenpaues, aHaau3upys TPaKTHUKWA peaM3aluu
HOBOBBeneHU 1o Bpemennomy Ilonoxenus 1867 r. B Cemupeube, ¢ MHOAXOIUT K



o «Central Asian Scientific Journal» Ne1 (25) — AHeaps — Mapm 2025
PacCMOTPEHHUIO 3TOro Borpoca ««OJIHaKo, B HallleM MOHMMAaHUM, CHavyasa OblI0 Obl YMECTHO
3a/1aTh BOIPOC: KAKyK CUCTEMY BJIACTH BHEAPHUIIO POCCHIICKOE MPABUTEIIBCTBO B KAa3aXCKHE
00JacTH ¥ HalTH Ha Hero oTBeT. [loToMy 4TO MEXy HAMEUEHHOM 1IEJIbI0 U HHCTPYMEHTOM,
KOTOPBIH JOJDKEH ObLT €€ JOCTUYb, CYIIIECTBYET NpsiMasi CBA3b) [4]

I'.C. CynranranueBa B CBOMX TpyJax Takux Kak: «BosoctHeie ynpaBurenu Kazaxckoi
CTENN: pEeruoHajbHas J3iuTra BTOpoM mnosoBHHBL XIX B», «Ka3zaxckue 4YMHOBHUKH
Poccuiickoii umnepun XIX B.: OcoO0eHHOCTH BOCTIPUSTHS BIACTH» PacCMaTPUBACTIIMPOKHIA
KpyT TpoO0JeM: MEXaHU3Mbl KOOMNTAIIMM Ka3aXxCKOW DSJUThI, B TOM YHCJIC U BOJOCTHBIX
yopaBuTeseil, Ha TrocyaapcTBeHHyio ciayxk0y B XIX B., ¢opMupoBaHue u AESITEILHOCTDH
Ka3aXCKOr0 YMHOBHUYECTBA, CO3J]aHUE IMPOCIOWKH Ka3aXCKOro JBOPSHCTBA, OCOOCHHOCTH
OpraHu3alvu aIMUHUCTPATUBHBIX €IUHHUI] B nmopepopMeHHBII MEPUO/I,
HMCTOYHUKOBEAUYECKUM aHAIN3 JEI0NPOU3BOACTBEHHON IOKYMEeHTauu |35, 6].

T.T. JanaeBa B cBoux Tpynax: «M3yuenue npoOnembl unHOBHUYECTBa Poccuiickoi
umrepun (XVII-XIX BB.», «OCOOEHHOCTH OpraHHU3aIlMU JEIOMPOU3BOJICTBA B BOJIOCTHOM
CUCTEME YTIPaBJIEHUs BO BHEUIHUX OKpyTax 3amajHo-CuOUpCcKoro reHepan-ryoepHaTopcTBa
B 20-60-e¢ rr. XIX B»BbIACISICT CICAYIOIMIMNE OCHOBHBIC HAIPaBJICHUS B MCCIEIOBAHUE
npoOsemM (GopMUpOBaHUS U (PYHKIIMOHUPOBAHMUS MHCTUTYTa BOJIOCTHBIX YIpaBUTENEH B
Kazaxckoit crenu B XIX — Hau. XX BB.: «1) peanuzanus pedopm ynpasienus Kazaxckumu
3eMJIIMU B KOHTEKCTE MOJUTUKH POCCHMIICKOW MMIEPUM U MEXAHU3M CO3JaHUSI BOJOCTHOMN
aJMUHUCTPATUBHON CHUCTEMbI; 2) HCTOpUs (POPMHUPOBAHUS HHCTUTYTA BOJOCTHBIX
YIPAaBUTEIICH, XAPAKTEPUCTUKA COLMAIBHOIO CTAaTyCca M COLUHUAIBHOTO COCTaBa B INEPBOM
nosnoBuHe XIX B.; 3) moJHOMOYHS U OCHOBHBIE (DYHKIIMM MHCTUTYTa BOJOCTHBIX; 4) pob
BOJIOCTHBIX B JICSITEJIBHOCTH BOJIOCTHBIX CYZOB» [7, 8]

OcoOeHHOCTH  opraHu3alud ¥ (QYHKIMOHMPOBAHUS  CUCTEMbl  MECTHOIO
aIMUHUCTPATUBHOTO M MPABOTO yIpaBieHUs U GOPMHUPOBAHUS HOBOW COIIMAIIBHON TPYIIIIBI
yuHoBHUYecTBAa B Kaszaxcrane XIX — nau. XXBB. 3aTparuBarOTCs B JUCCEPTAIMOHHOU
pabore A.A. AntrmyxamOeroBa «Kazaxckue ciyxamme Poccuiickoit uMmepuu:
dhopmupoBaHue, mpodeccuoHalbHAasI U OOIIECTBEHHO-TIOIUTHYECKAS JIEeITeIbHOCTh B XIX
Hauvasie XX BB» [9],

B 2008-2009 rr. C.B. JIroOMYaHKOBCKHI OPTraHW30BaJl 3a0YHYIO JHUCKYCCHIO IIO
paccMaTpuBaeMoil TeMe, 10 UTOTraM KOTOPOM BHINIEN COOpHUK. Bbuin 00BeAMHEHBI YCUIHS
YYEHBIX Pa3HbIX CTPaH, MPOPECCUOHATIBHO 3aHITHIX UCCIEIOBAHUSIMU POCCUMCKON CUCTEMBI
MECTHOTO yIpaBJIEHUS UMIIEPCKOTO MEPUOJa. YUACTHUKUA JAUCKYCCUU OOCYIUIU HE TOJIBKO
aKTyaJbHbIC BOIPOCHl B H3YYEHUH HCTOPUU MECTHOTO YIIPABJICHUA, HO W 3aTPOHYJIH
po0JieMy M0 MOHATUIHOMY anmaparTy 3asBJICHHOW TEMaTUKH, YTO OY€Hb BaXKHO B KOHTEKCTE
HAIIIETO JAUCCEPTALMOHHOrO HuccienaoBanus. Kak oTMedyaeT B CBOEHM pPELEH3UU B.A.
BapananoB: «ABTOpbl ChHOpPMYJIMPOBAIA TMOJAXOJbI K MPoOJIEeME COOTHOIICHUSI 0a30BbIX
MOHATHUM - MECTHOE YIIPABJICHHE U MECTHOE caMoympaBieHue» [10].

C.H. AGammun B pabote «mnepus u MecTHOE camoyIpaBieHHE: uaeoaorus pehopm B
pycckoM Typkecrane B K. XIX - Hau. XX BB.» aHAIM3UPYET B3TJISIABI PYCCKOW MUMIIEPCKOM
aIMUHUCTPAIIMH HAa BOTPOCHI BEIOOPHOTO camoympaBiienus B Cpenneit A3uun Ha pyoexe XIX
- XX BekoB [11].

H.I'. CyBopoBa xapakTepu3yeT «pa3lHYHbIe aJMUHUCTPATUBHbIC MPAKTUKH,
UCIOJIb3yeMble MECTHBIMHM BJIACTSMHU B IEJSIX HMHTErpalid M YHUDUKAIUU CEJIbCKOTO
HaceneHuss Cubupu B eIMHOE aJMHHHUCTPATHBHO-TIPABOBOE MPOCTPaHCTBO Poccuiickoi
umnepum» [12].
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Taxke cnemyer orMmeruth padboty A. Kanmenepa «Poccusi MHOroHaruoHajibHas
UMIIEpHs: BO3HUKHOBEHHE, UCTOPHUsI, pacmaj,», KOTOPbIA MoKazai mnpolecc GopMupoBaHus
MHOTOHAlIMOHAJIBHOM POCCHICKOM UWMIIEpUM M MCCIEAOBAI DSBOJIIOLUIO POCCHUMCKOMN
UMIIEPCKON HAlIMOHAJIBbHOMW MOJUTUKHU Ha MPOTSKEHUHA HECKOJIBKUX CTOJIETHI, B TOM YUCJE B
Ka3axckux 3emiisix [13].

Pe3yabTtarhl uccienoBanusi. 21 oxTaOps 1868 1. yTtBepxkmeno «BpemenHoe
MOJIO’KEHHE 00 YIpaBJIeHUU B CTEMHBIX oOnactax OpeHOyprckoro u 3anaano-CuOupckoro
reHepan-ryoepHatopcTBay. [TaBHOW W OCHOBHOM 3amadedi pegopMbl ObLIO O0OBETUHEHHE
noABNACTHBIX PoccuM HapoloB MOJA OAHO YNPABICHHWE, YCTPAHEHHWE OT BIIACTH MECTHOM
apuctokparuud. CoriacHomy BpemeHHOMY MONOXKEeHHIO OBLTM 00pa30BaHBI BOJIOCTH, BO
IJIaB€ KOTOPBIX HAXOJWIMCh BOJIOCTHBIE ynpaBUTeNH. COrIaCHO BPEMEHHOMY MOJIOKEHHIO
1868 rona u nonoxenus 1891 roga B vccienyemblid IEPUO B almapar yIpaBICHUS KOYEBBIX
BOJIOCTEN BXOJIAJIM: BOJIOCTHOW yNpaBUTENb, KAHIUJIAT K HEMY, MHCapb U pacchuibHbIC. [loa
BJIACTBIO BOJIOCTHOTO YNPABUTENS HAXOAWIHCh ayJIbHbIE CTApPLIWHBI, aJMUHUCTPATHUBHBIMI
ITAT BOJIOCTHOTO YIPABJIEHUSA, & UMEHHO BOJIbHOHAEMHBIE MMCbMOBOAUTENN PACCHUIBHBIE U
NUcapy, COJEp’KaHUE KOTOPhIX 00ECHEeUYMBAIOCh 3a CUET CYMMBbI OOIECTBEHHBIX. Takke
BOJIOCTHOMY YIIPaBUTENIO MOJYUHAIOCH BCE HACEIECHUE BOJIOCTU U BPEMEHHO HaXOIALIUECS
HacejieHue [1].

CorynacHO apXWBHBIM HMCTOYHHKaM, IJaBHas (YHKIMs, KOTOpas BoO3jarajach Ha
BOJIOCTHBIX YIPABUTENIEH, 3TO HMCHOJHEHUE (UHAHCOBO-TIOJATHBIX W aJIMHHHCTPATUBHO-
nonunenckux oo0si3anHocTed. Hambosiee BakHBIM B (DMHAHCOBO-TIOJATHOM HAampaBICHUU
ABJISICA BOIIPOC MOJICYETa KUOUTOK. DTO OBLIO CBSI3aHO C TEM, UYTO YTO COOpP HAJIOTOB OBLI
MOKUOUTOUHBIM, a He noayueBoil. MMeHHO ¢yHKUMHM HamorooOJOKEHHsSI BOJIOCTHOTO
YOPaBUTENSI U AyJbHBIX CTAPIIMH SBJSUIUCH ONPENETSIOIIMMUA B UX JEATEIbHOCTH, KyJa
BXOJMJIO OCYILIECTBJIEHUE KOHTPOJII 32 CBOEBPEMEHHBIM IIOCTYIUIEHHEM BCEX HAJOIOB,
MpaBUJILHOE BEJCHUE CIIMCKOB KHUOUTOK B ayJbHBIX O0OIIecTBax, cOOp TOJBKO
ycTaHOBJIEHHBIX [10JI0KeHUSIMM HAJIOTOBBIX mojaaten. [1].

K BTOpOoCcTEneHHbIM (UHAHCOBO-TIOJATHBIM  (DYHKIIMSIM  SIBJISUICST KOHTPOJIb 32
HEpa3pelieHHbIMH COOpaMHU M HEYCTAaHOBJICHHBIX MOBUHHOCTEH. COIIACHO apXWBHBIM
JTAHHBIM, CaMU BOJIOCTHBIC YMPABUTEIW ObUIM WHUIIMATOPAMH HEYCTAaHOBJICHHBIX COOPOB.
Tak B 1887 romy «ympaButenem Myp3abakuHbiM ObUIO COOpaHO Ha TIOIHOIICHHE
KpecTbaHCKOMY HaudanbHUKY 1000 pyOneil. Yka3aHHbIe BbIIIE COOOIIEHHUS OPEHOYPrcKOro
rybepHaropa u npokypopa CapaToBckoil cy/1eOHOM TanaThl ObUIM BHECEHBI Ha OOCYKICHHE
O6miero IlpucyrcTBusi, xypHajmom KoToporo oT 3 ampens 1911 roga ObLIO MOpyYEeHO
Typraiickomy Buie-ryoepHaropy A.A. BamieHko npou3BecTM Ha MECT€ JI03HAHHE IIO0
U3JI0)KEHHBIM B HA3BAaHHBIX COOOIICHUSX OOCTOSITENLCTBAM, KacarOUUMCS JESITeIbHOCTH
KpeC ThSIHCKOTO HadyaJibHUKA 2-T0 yuacTka Kycranaiickoro yesaa Tackuna. [1o mokasaHusm
CBUJETEIICH, JOMPOLICHHBIX IPHU PaCCICIOBAaHUM, IPOU3BEICHHOM TypraiiCkum BHIIE-
rybepHatopom Balenko, ycCTaHOBIEHO, YTO 1O OKOHYAaHHWU BOJOCTHBIX BBIOOPOB,
MIPOUCXOMBIINX B JOME yrpaButeiss Myp3abakuHa, Ha KaKOBBIX BBIOOpaxX MPUCYTCTBOBAJ
KpecThsIHCKUN HadanbHUK 2 yd4. Kycranaiickoro yesna Tackun, ynpaButens Myp3abakuH
coOpas ¢ BHOBb M30paHHBIX HA JIOJDKHOCTH ayJIbHBIX CYyJIel TaK Ha3bIBAEMYIO «CYIOHUY», T.€.
nojapku 1o 15 py0. ¢ Kaxa0ro Cyabu ISl KPECThIHCKOTO HavajdbHUKa TackuHa (OKa3aHUs
cBujeTeneil oueBualeB 3Toro coopa Trikaea, Kananuna, Camuna, YckuHa, AnubaeBa u

TPYTHX).»



o «Central Asian Scientific Journal» Ne1 (25) — AHeaps — Mapm 2025

B nogatHo-uHaHCcOBBIE (PYHKIIMHM BOJIOCTHOTO YIIPABUTENSI BXOJIUJIO: BEJACHHUE CIHCKA
KUOWUTKOBIIAJIEIIBIIEB B ayJIbHBIX OOIIECTBAX, HAJI30P 32 CBOEBPEMEHHBIM MOCTYIJICHUEM BCEX
cOOpoB, a TakXke 3a TeM, 4YTOObl B BOJOCTH HE OBUIO HEpa3pelieHHBIX COOpOB H
HEYCTAHOBJICHHBIX TMOBUHHOCTEH. B aaMuHHCTpaTUBHO-MONUICHCKUE (QYHKIMH BXOIUIO
UCIIOJIHEHUE TPABUTEIBCTBEHHBIX, PACTIOPSHKEHUN U CyJIeOHBIX pEIlIeHUH, MPUCYTCTBUE Ha
ayJBHBIX Che37ax JJIs BbIOOpa ayJbHBIX CTApPIIMH W KaHIWJATOB K HHUM, HAOJIOJEHUE 3a
MOPSIIKOM Ha Che3fgax, HO ©Oe3 TmpaBa BMeIIATEILCTBA B CaMd  BBIOOpHL. 3a
HEY/IOBJICTBOPUTEIIBHOE HCIOJHEHHE WMEHHO TOJAaTHO-(GUHAHCOBBIX (DYHKIHMH OHU
HanOoJIee Y4acTo MOJABEPralich aJMUHUCTPATUBHOMY HaKa3aHWIO: mTpady, a HHOTIA JTaxe
apecTy, HO He 0oJiee YeM Ha CEMb CYTOK.

B aIMUHUCTPATUBHO-TIOJIUIIECHCKIE byHKIHAHR BXOJINIIO UCIIOJTHEHUE
MPaBUTEIBCTBEHHBIX, PACIIOPSDKEHUN U CYJCOHBIX pEIIeHHM, Habt0IeHne 3a MPUOBLIBbIO U
yOBUIBIO HACEJCHHS W HaJ30p 3a mopsakoMm B crenu. OgHoi u3 QyHKIMI ObUT HAA30p 3a
aJMUHUCTPATUBHO-BBICIAHHBIMHU U3 JPYTUX OOsiacTel, B yacTHOCTU U3 CeMumaaaTUHCKOM.
OHu claBanuch MOJ HAA30p ayJbHBIX CTapiivH. CTaplIMHBI €XKEMECSYHO JODKHBI ObLIH
JaBaTh CBEJCHUSI 00 WX TOBEJACHUHM BOJIOCTHOMY YIIPaBUTENIO, a OH YK€ KPECThIHCKOMY
HadaJbHUKY [11].

Ha Bce ocranbHble [OKHOCTH BOJOCTHOTO ammapara yOpaBiI€HUsS KaHIWIAThl
HAaHUMAJIUCh MO YCMOTpeHUIO oO0miecTB. K HUM OTHOCHJIUCH JIOJDKHOCTH THMCaped Hu
paccbUIbHBIX. CPOKHU CIIYKOBI JJIsl HUX, HE OrpaHuYuBaINCh. Bo «BpeMeHHOM MOJI0KEHUU
00 ympaBneHnuu B Ypanbckoi, Typraiickoi, Akmonunckod n CeMUnanaTUHCKOU 001acTsIX»
1868 r. ynmoMmuHaeTrcs IOJKHOCTb NMUCbMOBOAUTENs, B a «llomoxenun o0 ymnpaBieHUH
oOnacteit AkmonuHckol, Cemunanatuackoit, CemupedeHckoi, Ypanbckoit u Typraiickoi»
1891 1. (manee mo Ttekcry Ilomoxkenne 1891 r.) B KadecTBE IMOMOIIHUKA BOJIOCTHOTO
YIIPABUTEIIS MO JIETONPOU3BOACTBY YIIOMUHAETCS YK€ HE MMCbMOBOJIUTEND, a TUCAPb.

B aamunucTpatuBHBIe (YHKIMKA BOJIOCTHBIX YIPABUTENECH BXOIUIIO 00S3aTEIHHOE
MPUCYTCTBUE HA ayJIbHBIX ChE3/lax B XOJI€ BHIOOPOB CTApIUIMH ayjia M KaHAWUJATOB K HUM,
OCYIIECTBICHUE HA/30pa 3a MPABUIBLHOCTHIO MPOBECHUS BHIOOPOB, OJHAKO MPU STOM UM
3ampenaioch BMENIMBATBCA B cCaM IMPOIeCC BBIOOPOB, OpraHM3alvs M MPOBEJCHUE
BOJIOCTHOTO che3a. Cynisd Mo apXUBHBIM MaTepHaliaM, OHU BEJIM Pa3HOOOPa3HYIO MEPETUCKY
C CaMbIMU pPa3HBIMU JOJDKHOCTHBIMHM JIMIAMH, HOMUMO HEMOCPEICTBEHHOIO CBOETO
HayajabCTBa: MPOKYpOpoM, cyabsiMu. OHHM 00s3aHbl OBLIM OTBEYaTh Ha BCE 3aMpOCHI.
Bropokpatuueckue OCHOBBI POCCHICKOrO JCIONPOU3BOJACTBA OBUIM CHIIBHO Pa3BUTHI, U
KOKJI0E CIyX’eOHOE€ MHChbMO TpeOOBAIO OTHUCKH, KaXIO€ PEIICHHE BBIIIECTOSIIErO
HayajJbCTBa TaKXe TpeOOBaJIO O3HAKOMJICHHUS, IIOJAIOUIETO MPOIICHUE C MPUHSITHIM
peuieHueM. Bce 3TH TOKyMEHTBI 0TOMpas BOJIOCTHOM yIpaBUTENb U O(OPMIISIT BOJIOCTHOM
nucapb. Kak yxke ynmoMuHanoch BbIIIE, JEIOMPOU3BOACTBEHHBIX JOKYMEHTOB BOJOCTHOM
aIMUHUCTPALINYU TPAKTHYECKU HE COXPAHUIIOCh. OJTHUM U3 HEMHOTMX BIIEPBHIC BBISIBJICHHBIX
JIOKyMEHTOB sIBJIsieTCsl TUnorpad)ckuil OJlaHK MOBECTKH IS BBI30Ba ITOJBEIOMCTBEHHOTO
HaCEeJICHHS 110 KaKuM-I100 Bompocam [12].

[lpaktuky peanu3anuu STUX (QYHKIUNA TakXKe TOBIEKIA HW3MEHEHUS BIACTHBIX
MOJTHOMOYMM BOJOCTHBIX yrpaButeneit, B Ilomoxkenun 1891 roma yxe OTCYyTCTBYIOT
MMOJTHOMOYHSI apecTa U JAeHEeKHoro mTpada. Temeps 3Tv PyHKIIMN BO3JI0KEHBI HA yE3THOTO
HavyaJbHUKA

AHQJIOTUYHBIE TIOJIHOMOYMS MPENOCTABIBUINCh U ayJbHOMY CTaplIMHE B Ipelenax
CBOEro ayja, OH TakX€ MOI IMPOBOAUTH ayJIbHbIE CXOJbl, BBIHOCUTh Ha PacCMOTPEHHUE
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BONPOCHI, TpeOyrolue KOJJIEKTUBHOTO oOcyxaeHus. Ilpu »ToM B XoAe mpoBeneHUS
ayJIbHOTO CXOJa CTapliMHa JOJKeH ObUI  PYKOBOAUTH IMPOILIECCOM  OOCYKICHHUS
paccMaTpUBaEMbIX BOIIPOCOB U 00ecieunBaTh OOIIECTBEHHBIN MOPSIOK.

K BcmomorarenbHbIM €IMHUIAM anmapaTa BOJIOCTHOTO YIPABJIECHUS OTHOCHUIIUCH:
MACHbMOBOJIUTENM, THUCApU W pacChlUlbHBIE. XOTS B moJiokeHusx 1868 r. u 1891 r.
OTCYTCTBOBAJI OTACJBHBIN Maparpad o HEOOXOAMMOCTH HaJU4YUs y BOJOCTHOTO YIPaBUTENS
MIACBbMOBOJMTEINS, OJHAKO O HEM YINOMHHAIOCh B MYHKTE, IZI€ PeYb IUIA O YXKaJOBAaHUU
BOJIOCTHOTO ynpaBuTess. VIcxoas U3 aHamu3a apXUBHBIX JTOKYMEHTOB, B UX OOS3aHHOCTH
BXOJMUJIO BEIECHUE MUCBMEHHOTO JEIONPOU3BOACTBA BOJIOCTHOTO IpaBieHus. B marepuanax
PEBU3MN BOJIOCTHBIX IIPABJICHUM YNOMHHAIOTCSA CIEAYIOIIHUE JEJONPOU3BOJICTBEHHBIE
JTOKYMEHTBI: KypHAJ BXOJAIIUX M HUCXOMAIMUX OyMar, KHUTA MPUKA30B M TOCTAHOBJICHUI
BOJIOCTHOI'O YIPaBUTENS, KHUIA MPUTOBOPOB, KHUIA BBIJAYM I1aCHOPTOB, MOCEMEUHBIE
CIINCKHM Ka3axOB, JCHEKHbIC KHUI'M, KHUIM IOJAaT€d U NOBHUHHOCTEU. X KoimuecTBO B
Pa3HBIX BOJOCTSX OBLIO PAa3IMYHBIM, B CpPEAHEM OT JECATH A0 ABAANATH IATH BUIOB
nokymeHToB. [lomumo 3TOrO, MHCcaph MOJDKEH ObUT OPOPMIISATH MHUChMa HA BHEIUIAHOBBHIE
3aMpocCkl YE3IHOTO U 00JaCTHOrO HadalbCTBa U Jp. PeanbHbIil 00beM paboThl mucapsi ObLI
JIOCTaTOYHO BEJIMK, OH JOJKeH ObUl JenaTh KOMUM TMPAKTUYECKH BCEU BOJIOCTHOM
JOKYMEHTALIMU [IJIsl BBIIIECTOSIIETO HAdalbCTBA. KONMMYECTBO HCXOASIUX JTOKYMEHTOB
MPABJIEHUS B HEKOTOPBIX KOYEBBIX BOJOCTAX JOXOJWJIO B TOJ 1O ABYX THICAY JEIOBBIX
Oymar.

[TomuMoO TOTO, UTO Ha HErO ObLIa BO3JIOkKEHA padoTa ¢ OPUIUATBHBIMHA TOKYMEHTAMH,
KACAaBIIMMUCS JI€ATEIbHOCTH BOJIOCTHOIO YNPAaBJICHUs, BO3HMKala MUCbMEHHas padoTa u
BHe ero. [loatoMy MBI yacTo HaOnOAaeM, 4TO B anmnapare yrnpaBieHUs KOYEBBIX BOJIOCTEH
MOMUMO MHcaps ObUIM YaCTO OJMH WJM AaKe J1BA MOMOIIHUKA MUcaps

Heobxoaumo oTMeTuTh, 4TO BCs OUIlMalibHAs IOKYMEHTAIlMs BOJIOCTHOTO armapara
JI0JKHA ObljIa BECTUCh HA PYCCKOM SI3bIKE. A Tak Kak OOJBITMHCTBO Ka3aXCKUX BOJIOCTHBIX
yIIpaBUTEJICW HE 3HAJIM PYCCKHMU PA3rOBOPHBIM SI3bIK M HE BJIAJECINA PYCCKOM NMHCBMEHHOM
IPaMOTHOCTBIO, TO, TIMCAPH OJHOBPEMEHHO BBITIOJHSUIA JOMOJHUTEIBHO (YHKIIMIO
«Toamavay (TIepeBOTINKA).

BeiBoabl. B uccrnegyempiii mepuos 0OsS3aHHOCTH BOJIOCTHBIX YIIPaBUTENECH He
MpeTepIieNd CyIIECTBEHHBIX HW3MEHEHHH, TaK KaK NPAKTUKU peanu3anuu (PyHKIud u
ITOJTHOMOYHH JTOJPKHOCTHBIX JIMIL aIlllapaTa yIpaBJIeHNs] KOYEBBIX BOJIOCTEN MMOKA3aJd, YTO TE
LI€JIM, KOTOPBIE 3aKJIAJbIBAIM UMIIEPCKUE BIAcTU Mpu BBeneHuu llonoxenus 1868 roxaa, B
OCHOBHOM OBUIM JOCTUTHYTHI, @ T€ HEYJ00CTBa B MPOLECCE YIpPaBICHHUS, C KOTOPHIMU
CTOJIKHYJIUCh OOJIaCTHBIE BJIacTH, ObLIM Hcnpaiiensl B [Tonoxenun 1891 rona.

XOTSl [IOJDKHOCTHBIE JIMIIa BOJOCTHOTO anmnapara (OpMallbHO HAXOAWIUCh TIOJ
KECTKUM KOHTPOJIEM CO CTOPOHBI MPABUTEIILCTBEHHOW AJMUHHCTPAllUM, HA TMPAKTUKE U
BOJIOCTHBIE yMPABUTENN, U MHUCAPH, YACTO HEUCIIPABHO BBITIOJHSIIA CBOU OOS3aHHOCTU WITU
Jake JOITyCKaIH 3JI0YNOTPeOIeHUs TPU UCTIOJIHEHUH CBOUX 00s13aHHOCTEH.
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®UJIOCOPUA HAYKH XX BEKA U EE BJIMSIHUE HA PA3BBUTHUE
JIEKTPOSHEPI'ETUKU: OT JJOTHYECKOI'O IO3UTUBU3MA K
HOCTMOJAEPHU3MY

AnHOTanus: B n1anHOi cTaThe paccMaTpuBaeTcs 3BOIOLMS (prustocoPuu Hayku B XX
BEKE€ — OT JIOTUYECKOT0 MO3UTHBU3MA 1O MOCTMOAECPHH3MA — M aHAJIU3HPYETCs, KaKUM
o0pa3oM 3TH M3MEHEHHUs TOBJIMUIM Ha pa3BUTHE JJIEKTpodHepreTuku. Llens uccnenoBanus
3aKJII0YAeTCS B TOM, YTOOBI MOKa3aTh, KaK CMEHA JOMHHHUPYIOIIMX HAyYHBIX Mapajurm
MEHsIa B3MISLABI HA POJIb 3KCIEPUMEHTa, MAaT€MaTHYECKOrO MOJIEIUPOBAHUSL, TEOPUU H
YeJIOBEUECKOro (pakTopa B TEXHUYECKUX TUCIUILINHAX.

OcHoBHas mpoOnema, 3aTpoHyTas B paboTe, — BBIACHUTH, KakKuUM 0O0pa3oMm
¢dbunocodckue koHueniuu (Bepudukanus, dpaabcuukaius, TPUHIUAN HEONPEIETEHHOCTH B
HayKe, KpUTHKAa METaHappaTUBOB) OTPA3UIUCh HA METO/IaX MPOCKTUPOBAHUS, IKCILTyaTallUH
U peOopMUPOBAHUS IIEKTPOIHEPTETUUECKUX CUCTEM. B KauecTBe METOMOB HCCIEAOBaHUS
WCIIOJB30BAINCh aHAIU3 KIHOYEBbIX (uiocodpckux TekcToB (Jlormueckuil MO3UTHBU3M,
paboTtsl Kapna Ilonmepa, Tomaca Kyna, [lons deitepabenaa) u conoctaBieHUE MOTYyUSHHBIX
UJel ¢ MPaKTUKON Pa3BUTHS SHEPTrOCUCTEM B Pa3IMYHBIX CTPAHAX.

B pe3ynbrare npoBeAEHHOTO MCCAEAOBAHUS BBISBICHO, YTO JIOTMKO-TIO3UTUBUCTCKHE
MPUHITUIIBEI 00ECTIEYII HAYYHYIO0 CTPOTOCTh M CTAaHIAAPTU3AIMIO B MHKEHEPHBIX pacuérax,
TOT/Ia Kak OoJyiee MO3THUE MOIXO/bI (mapaaurMaibHbii B3rian KyHa, mocTMoaepHUCTCKas
KpUTHKA YHUBEPCAJBHBIX TEOPU) CIOCOOCTBOBAIM POCTY JICICHTPATU3AINUA, YUETY
JIOKaJIbHBIX 3HAHUHM ¥ THOKON WHTErpalliy HOBBIX TEXHOJIOTUH (Hampumep, BO30OHOBIISIEMOI
OHEPTETUKH). BBIBOMBI CTaThU MOTYEPKUBAIOT, UuTO (umocodckas pedaekcus HaJ HAYKOM He
SBJISICTCSI OTOPBAHHOW OT PEAbHOCTU: OHA HANPSAMYIO MOBJMUIA HA CIOCOOBI, KOTOPHIMHU
DHEpPreTUYEeCKasl OTpacib aJalTUPYETCS K MEHSIOIIMMCS YCJIOBHUSM DPBIHKA, SKOJIOTHU H
COLIMAJIBHOM CpEJIbI.

KuaroueBbie cioBa: Quiiocopusi HaykH, JIOTHUECKUH MO3UTHUBU3M, MOCTMOJIEPHUBM,
AJIEKTPOIHEPTETUKA, HAy4YHbIC TMapaaurMbl, Bepudukamnus, Qanbcudukanus, MTPUHITUT
HEONpeIeIEHHOCTH, METaHAPPATUBBI, BO30OHOBIIsIEMAsi SHEPreTUKa

Beenenne. CrpemutenbHoe pa3zBuTHE 3ekTpodHepretnkn B XX M XXI Bekax
HEBO3MOXKHO  MpEACTaBUTh 03  (yHIaMEHTAIbHBIX  HAyYHbIX  JOCTH)KEHUH U
KOHLENTYyAJIBHBIX CIBUIOB B IIOHMMAaHUU IPUPOABI HAy4yHOTO 3HaHus. [Ipu 3TOM 3BOMIONIMSA
¢bunocopun HayKu — OT JIOTUYECKOTO MO3UTHBU3MA MEPBOIl MOJOBUHBI XX CTONETUS A0
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MOCTMOJIEPHUCTCKOTO KPUTHULIM3MA OJIMKE K €ro KOHI[y — OKa3ajla 3HAUUTENbHOE BIUSHUE
Ha TO, KaK WHYKEHEPhl U HCCIEA0BATENIN OLECHUBAIOT PE3YyJIbTAThl SKCIIEPUMEHTOB, CTPOST
TEOPETUYECKUE MOJCIM M BHEIPSIOT HWHHOBAlMOHHBIE TEXHOJOTUU. AKTyaJlbHOCTh
BBIOpAaHHOM TE€MbI 00YCIIOBIIEHA BO3PACTAIONIEH POJIBIO AJIEKTPOIHEPTETUYECKOTO KOMILIEKCa
B COBPEMEHHOW HKOHOMHKE, a TaKKe€ HEOOXOJUMOCTHIO OCMBICIICHHOTO BHEJIPEHHSI HOBBIX
METOJIMK, Oa3upylolmmxcs HE TOJbKO Ha TEXHHUYECKHX, HO U Ha ¢uiocodcko-
METOI0JOTUYECKUX OCHOBAHUSIX.

Llenp HACTOAIIETO MCCIEIOBAaHUS — IMOKa3aTh, KAKUM 00pa3oM GuIocoPpCKue Uaeu u
Hay4Hble MmapagurMbl XX BeKa, HayMHas C JIOTHYECKOTO MO3WTHMBH3MA M 3aKaHYHUBAs
MIOCTMOJIEPHU3MOM,  TOBJIMSUIA HA  METOJbl  INPOEKTUPOBAHMUS, OSKCIUyaTalud U
pedopMUPOBaHUS IIIEKTPOIHEPTETUUECKUX CUCTEM. J[JIsl TOCTIKEHUS 3TOM LIETTU PEIIaloTCs
CJIENYIONIME 3a/lauyd: BBIABUTH KIIOUEBBIE MPHUHIUIBI JTOMUHUPYIOMUX (HuUiocoPpckux
HarnpaBiieHUl XX BEKa U CONOCTAaBUTh UX C PAa3BUTUEM HMH)KEHEPHOW MBICIU B SHEPIrETHUKE;
MpOAaHANM3UPOBaTh,  KakUM  00pa3oM  cMeHa  mapagurMm  (BepuUKAIIMOHU3M,
banbcuUKaAMOHN3M, TEOpUST HAYYHBIX PEBOJIOIMM, TMOCTMOJIEPHUCTCKAs KpPUTHKA
METaHappaTHUBOB) OTpa3Wiach HAa BHEJIPEHUUM HOBBIX TEXHOJOTHMM M TMOAXOJOB K
CTaHAApTU3AIMHU; OIEHUTH POJIb YEJIOBEYECKOro (paKkTopa M «HESBHOTO 3HAHHUS» B DIIOXY
U(POBU3ALMH U JISHEHTPAITU3AIUN YIHEPTOCUCTEM.

CyuiecTBylOT pa3HOOOpa3HbIE HAy4HbIE MOJIXOJbl K HCCIEAOBAHUIO JTAHHOU
npobiemaTuku. B ¢unocopun Haykud MIHUPOKO OOCYyXAaroTcsi pabOThl MpeacTaBUTENCH
nornyeckoro no3utuBudma (Mopun Illmuk, Pygoned Kapnam), kputuueckoro
paunonanusma (Kapn Ilommep), wucrtopuueckoit snuctemonorun (Tomac  Kymn),
Meroaonornyeckoro anapxusma (Ilons ®eitepabenn) m nocrmoaepauszMa (JKan-Ppancya
JImotap u ap.). B cdepe snekrposnepreTuku Ooratbiii (pakTuueckuil maTepuan coOpaH B
JOKyMEHTaX  MEXIyHapoJaHbiX opranm3aimuii (MDA, MAI'ATD), HanuoHaIbHBIX
PETYJISITOPOB, a TAKXKE B MCCIICIOBAHUAX O CTAHOBIICHUU U PeHOPMHUPOBAHUU YHEPTOCUCTEM
(uctopudeckue 0030pbl, TEXHUUECKHE OTYETHI, MATEPUAJIBI 110 BHEJIPEHUIO «YMHBIX» CETEeH U
BO300HOBJISIEMBIX HCTOYHUKOB). VX comocTaBieHue Aa€T BO3MOKHOCTb IMPOCIEIUTh CBSI3U
MeXy pr1ocoPpCKUMH YCTAHOBKAMH U PEATbHBIMA MH>KEHEPHBIMH PEIICHUSMU.

OObeKTOM WuCClenoBaHMs BBICTyNMaeT (Quiocopuss Hayku B €€ JTUHAMUYECKOM
Pa3BUTHH Ha MPOTSHKEHUU XX BEKa, a MPEIMETOM — BIUSHUE KOHKPETHBIX (PUI0COPCKHUX
ujel Ha pOpMUPOBAHHUE U PEANH3ALUI0 MHXXEHEPHBIX MOIX0/I0B, CTAHAAPTOB, TEXHOJIOTHHN 1
CUCTEM yIpaBJieHHUs B JJIEKTposHepreTuke. MccienoBanue vmeeT MEXAUCIUIUITMHAPHBIN
xapakrtep, coueras QuiocoCKO-METOAOJOTUYECKUM aHadU3 C HUCTOPUKO-TEXHUYECKUM
paccMoTpeHueM pedopM U UHHOBALIMIA B OTPACIIH.

CoBakyll M Jpyrue HCCIEIOBAIM COIMOTEXHUYECKUE U3MEHEHHUS B JHEPreTUKE U
MEPEOCMBICIIEHUE HAYYHBIX MOAXOJIOB K OIIEHKE crpoca [1].

Scano C. M Kum C. mpoBenu aHaim3 pPOJIU TPEACTABICHUA O OyaylieM B
(hOpMHUPOBAHUN TTOTUTHYECKUX U TEXHUYECKUX PEIICHUH B DJIEKTPOIHEPTETUKE [2].

bencayne B. IIposen uccienoBanus Kak MEHSJIOCh MPEACTABICHUE O HAYYHOM UCTUHE
MOJ  BJIMSHUEM  JIOTUYECKOTO  MO3UTHUBHU3MA, KPUTUYECKOTO  palUdOHalM3Ma U
MOCTMOJICPHUCTCKUX Hei [3].

Our M. u I'pemmen b. npoBenn paboTy o ToM, Kak MH)XKEHEpHasi MpakTUKa (BKIIOUYas
HHEPreTUYECKYI0) pearupyer Ha TIOCTMOJEPHUCTCKUE BBI3OBbI, IJie HET aOCOJIIOTHOMN
MCTHHBI, a PEIICHUS IPUHUMAIOTCSI HA OCHOBE JIOKAJIbHBIX KOHTEKCTOB [4].
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Ckea /I. u I1ait C. anHanu3upoBaivi U3MEHEHUS HAYYHBIX M MOJUTUYECKUX Mapaurm B
AHEPreTUKe, MOAUEPKUBAs UX METOJOJIOTUYECKUM U Pritocodckuii xapakrep [5].

Pazsutue ¢puinocopuu Hayku B XX BeKe: OT JIOTHYECKOI0 MO3UTHBU3MA K
MOCTMOIEPHU3MY

JIBanuatelii BEK NPUHEC KapAWHAIbHBIE MEPEMEHBI B TOM, KaK HCCIEAOBATEIN
NPEACTABISUIA  ce0e NPHUpPOAY HaydHOro 3HaHusA. Hagano crosieThss 03HAaMEHOBAJIOCH
MOSIBJICHUEM JIOTMYECKOTO MO3UTHUBU3MA, OPOPMIIEHHOTO B padoTrax BeHCkoro kpyskka
(IInuk, Kapnan, Helipat). CTOpPOHHHUKHM 3TOTr0 HAaNpaBlIEHHUsS CTPEMWIMCh OYUCTUTHh HAYKy
OT «MeTahU3NIECKUX» CIEKYJSAIUA W TPEIJIOKATh YHUBEPCATBHBIA, «IIPO3PAYHBIN S3BIK
HayKd, TJ€ KaXJA0€ YTBEPKICHHE BEpUPHUITUPYETCS TOCPEACTBOM HAOTIOMCHUS WU
JKCIIEpUMEHTA. L[eHTpanbHBIM KpPUTEPUEM HAYYHOCTH JUISI JIOTUYECKUX MO3UTHBHUCTOB
CTaHOBWJIACh BepUUKALMS: YTBEP)KJIECHUE CUUTAIOCh HAYYHBIM, MTOKAa OHO MOTEHIMATHHO
MOTJIO OBITH TOATBEPXKJIEHO OMNBITHBIM MyTéM. Bo MHOroM »TOT moaxon obecrmeuns
CTPEMUTENIbHOE Pa3BUTHE (PU3MKH, XUMUU U WHKEHEPHBIX JIUCUUIUIUH TIEPBOM MOJIOBUHBI
XX Beka, MOCKOJIbKY MpeJroarai KECTkUue u (HopManin3oBaHHBIE MPOLETYPHI MPOBEPKU
TEOpHUH.

OnHako €O BpPEMEHEM BHYTPH MO3UTUBHUCTCKOM NapagurMbl CTald MPOSIBISATHCS
orpannuenus. K cepeaune cronetusi Kapn Ilonmep npesmmaraer uaeio danbcudukanuu:
BMECTO TMOIBITOK OKOHYATEIbHO «BEPUPHUIIMPOBATE» TEOPUIO CIEAYET HMCKAaTh OMNBITHBIC
JAaHHBIE, CIIOCOOHBIE €€ ONMPOBEPrHYTh. DTO CMECTUJIO BHUMAHUE C MOATBEPXKIACHUSA Ha
KPUTUKY U COMHEHHUE, PACHIMPHUIIO AUANA30H HAYYHBIX NUCKYCCUHM M MOATOTOBUJIO MOYBY
JUISL TIOSIBJIEHUS OoJiee TMOKUX TpeAcTaBlieHud o HayuyHoM mpoiiecce. B 1960-e roasr Tomac
Kyn B pabotre «CTpyKTypa Hay4yHBIX PEBOJIOIUI» BBOJUT KOHIICHIUIO MapajiurM H
«HAyYHBIX PEBOJIOLMI», TOKa3blBasg, YTO PA3BUTHUE HAYKH HE HAET HBOJIOINUOHHO H
JUHENHO, a MPOUCXOAUT CKaYKOOOpa3HO, MIPU CMEHE TOCMOACTBYIOIIMX MOHATUHHBIX CXEM.
[Tons Deitepabenn, pa3BuBas U pPaAUKaAIU3UPYsS ATOT MOJXOJ, YTBEP)KIAET, YTO HUKAKON
VHUBEPCAIbHBIM METOJ] HayKH BOOOIE HE CYIIECTBYET, a «BCE TOAUTCS» B TMpOIECcce
HaygyHOTO TBOpYecTBa. Hakonen, mnoctmoxepum3M (JImorap, Jleppuma) BBICTYIHI C
KPUTHUKON «OOJBIIMX HAappaTUBOB» M ujeaioB [IpocBelieHus: HaydHOE 3HAHHUE OKA3aJIOCh
JIMIIb OJTHUM U3 MHOYKECTBA «JIUCKYPCOB» B CJI0KHOM COLUOKYJIBTYPHOM IIOJIE.

Takum oOpazom, B XX Beke (Quiocopuss HayKd MOpoIUIa TYyTh OT CTPOTOro
MO3UTUBUCTCKOTO HJCANIa «EAWHOIO HAYYHOI'O S3bIKA» K NPU3HAHUID MHOMXECTBEHHOCTH
METOJIOB, UCTOPUYECKON U KYJbTYPHOU OOYCIOBJICHHOCTH HAy4YHBIX KOHLENui. [Ipu aTom
KJIFOYEBBIM  CIICICTBUEM TaKOTO CABUra CTaJ0 MEPEOCMBICICHUE WHXKEHEPHBIX U
TEXHUYECKUX MPAKTUK, B TOM YHCJE DJICKTPOIHEPrE€TUKHU: YIPOUIEHHBIE I€TEPMUHHUCTCKUE
MOJICJIM Hayajau JOMOJHATHCS BEPOSITHOCTHBIMHM, a KECTKHE ILIEHTPAJIM30BAHHBIE CXEMBI
YIIPABJIEHUS] — JICIICHTPATM30BAHHBIMU MOIX0AAMU U YUYETOM JIOKAJIbHBIX 3HAHUM.

Bausinue ¢Puinocopckux KOHUENMUMH HA 3JIEKTPOIHEPreTUKy: (POpMUpPOBAHUE
METO/0B M CTAHIAPTOB

[IpumeHeHne uaer JOTMYECKOro MO3UTHBU3MA B 3JIEKTPOIHEPTETUKE MNPOSIBUIIOCH,
MPEXkK/I€ BCErO, B CTAaHIAPTU3ALMU PACUETOB U Npouenyp. MHxeHepsl CTPEMIIIUCH K TOMY,
9TOOBI KaXKas Orepalus — OT MPOSKTUPOBAHUS TypOUH JI0 HACTPONKHU PEICHHBIX 3aITUT —
Ob1a (hopMaM30BaHa M TPOBEPSIIACH IKCIIEPUMEHTATLHO. [10100HO TOMY Kak MO3UTHUBUCTHI
HACTauBajlu Ha BEpU(PUKALMU YTBEPKICHUM, B SHEPrOCUCTEMAX BBEJIU TOYHBIE METOIUKU
TECTUPOBaHUSI 000pYyJOBaHUs (HAampUMeEp, MPUEMOCAATOYHBIE HCIIBITAHUS T€HEPATOPOB),
TpeOOBaHMUSI K M3MEPEHMSIM (JIOMyCTUMbIE TOTPENIHOCTH, KaJuOpPOBKAa MPUOOPOB) U
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CUCTEMHBIM TOJIXO0J K HaAEKHOCTH (BBIUMCIEHHWE BEpPOSITHOCTH OTKa3a, MaTeMaTuKa
oTKa3oB). bnarogaps sTomy »sHeprocucteMbl B cepeanHe XX BeKa CTad OJHHUM U3
CUMBOJIOB «HAy4HOTO IPOTpecca»: CTAHAAPTHI, PErJIaMEHThl M OTYETHBIE MOKA3aTENH B
MaKCHUMaJIbHOW CTEMEHW OPHUEHTUPOBAINCH Ha BOCIPOU3BOJUMOCTE U  (HOPMAIbHYIO
TOYHOCTb.

Onnako BTOpas mojoBMHa XX BeKa, C €€ KPUTUYECKUM TMEPECMOTPOM HAYUYHBIX
napajurM, CTHUMYJUpOBaJIa TMOsBICHHE Oojee THOKMX W aJanTUBHBIX MeTonoB. [lof
BIIUSIHUEM HCH KpuTndeckoro panuoHanu3Mma (Ilommep), a 3atem u padotsl Tomaca Kyna o
CMEHE TapaJurM, WHXEHEPhl W UCClenoBaTeau B cdepe IHEProcUCTEM CTad IIUPE
HCMOJIb30BaTh BEPOSTHOCTHBIE MOJICIIH, & HE TOJBKO KECTKUE NETEPMUHUCTCKHE pacyEThl. B
KOHIIE€ KOHIIOB MOSBAJIMCh KOMIUIEKCHBIE MOAXO/IBI K HAJEKHOCTH, YUUTHIBAOIIUE CIIEHAPUU
aBapuii, KoJjeOaHUs Harpy3kd ¢ KojJeOaHWs 1€H Ha DJJIEKTPOIHEPTHI0. ITOT
METOJOJOTUYECKUIA CABUT TakXXe CIOCOOCTBOBAJ BKIIOUEHUIO «OOpPATHOM CBSI3U» CO
CTOPOHBI OOIIECTBEHHBIX 3alPOCOB, IKOJOTHYECKUX HOPM U JIOKAJHHOW crienuuku — OT
JELIEHTPAIN30BaHHbIX UICTOYHUKOB I'eHEPALU A0 PA3JIMUYHBIX CUCTEM YIIPABIICHUS CIIPOCOM.
[TocTmMonepHUCTCKAasT KpUTHKA «OOIIETIPUHATHIX HAppPaTUBOB» TMOBIUSJIA U Ha CaMo
IIOHMMAHHE AJIEKTPOIHEPIreTUKU KAK €TMHON HEHTPAIN30BAHHOM CUCTEMBI: CTaJI BO3MOXKHBI
rUOpUIHBIE pelieHus] (MHKPOCETH, JOKaJIbHbIE BO30OHOBISIEMbIE YCTAHOBKH), YacTO
HCXOSIINE U3 COOOPAXKEHUM HE TOJIBKO SKOHOMHYECKON 3(DPEKTUBHOCTH, HO U COLIMAIBHOM
1 SKOJIOTMYECKOM 3HAaUMMOCTH. B pe3ynbrare opMupoBaHre METOJIOB U CTAaHAAPTOB YK€ HE

OrpaHUYMBAJIOCh  JIMHEHMHOM  JIOTUKOM  BepuUKAlMK, a  HayaJlo  OTpaxarb
IUTIOPAMCTUYECKUI, MHOTOMAPAMETPUYECKUN XapaKTep pealbHbIX YCIOBHM pabOThI
DYHEPIrOCUCTEM.

HcTopuyeckue npuMepbl 4 COBPeMEHHbIE MPAKTHKH B YJHEPrOCUCTEMAX

Ucrtopust pa3BUTHs DJIEKTPOIHEPTETUKH TAET MHOKECTBO KOHKPETHBIX CIIy4acB, B
KOTOpBIX BiusiHUE Qrutocodckux uaeil XX Beka CTaHOBUTCS 3aMETHBIM. SIpKuil mpumep —
pa3BUTHE HAAEKHOCTHBIX MOAX00B B 1950-1960-¢ roapl, Korma NeTEPMUHUCTCKUE CXEMbI
pacd€Ta MpOMyCKHON CIIOCOOHOCTU U PE3EPBUPOBAHUS MOIITHOCTH TTOCTETICHHO JOTIOTHSIIUCH
BEPOSITHOCTHBIMU ~ MeTojlaMu. [logoO6HO ToMy, Kak (Quiocodsl HAYKH OTOILIM OT
abcomoTu3anuu BepudUKAIMM W Hayald MpU3HABaTh IEHHOCTh (aibCU(UKAITMOHHBIX
CIIEHApHEB, TaK W WHXKEHEPHhl CTAJM YYUTHIBATH BO3MOMKHBIE OTKa3bl 0O0OPYOBaHUSA C
WCITOJIb30BAaHUEM CTAaTHCTHYECKMX JaHHBIX (moaxonasl bummumarrona w  Asnnana). Ha
MpaKTUKE 3TO O3Hayajgo Ooyiee THOKYI0O M MHOTOCTYIICHYATYHO OIICHKY pHCKa aBapui,
3aKJIa/IBIBAHAE CTPAXYIONIUX PE3EPBOB M CO3JIAaHWE CHUCTEM aBTOMATHUECKOW OTPaOOTKHU
BHEIITATHBIX CUTYyaITUi.

[To3nHee, BO BTOpO# 10JIOBMHE XX BEKa, KOTAa KPUTHYECKAs] PALIMOHAIBHOCTh U UIEH
KyHa o cMeHe mapagurm oOpenu MomyJIIpHOCTh, TI100adbHbIC SHEPTEeTHUCCKUE TIPOSKTHl —
HanpuMep, CTPOUTEIBCTBO KPYMHBIX TUAPO- 1 ADC — Hayanu CTaIKUBAThCA C KPUTUKOUN HE
TOJIBKO PKOHOMHYECKOTO, HO M JKOJIOTHYECKOro Xapakrtepa. [losBuioch moOHMMaHHWE, 4TO
KaXJas «MEracTpyKTypa» HecéT 3a cO00M KOMIUIEKC COIUANbHBIX U MPUPOTHBIX PUCKOB, U
(dbopmasibHBIE PacdY€Thl MOTYT HEOOIICHUBATh YHUKAIBHBIC JIOKaJIbHBIE (hakTophl. Benen 3a
ATUM CTaJli PAa3BUBATHCSA «HU30BBIC» U JCIICHTPAIM30BaHHBIC (POPMBI TeHEepaIiu (BeTpoBas,
COJIHEYHAsl DHEPIreTHKa), TJIe MECTHbIE OCOOCHHOCTH M TOTPEOHOCTH UTpaiu Kyna Oosee
CEPbE3HYIO POJIb, YE€M IIEHTPATU30BAHHbIE IUIAHBL. DTO BO MHOIOM COTJacyercs ¢
MOCTMOJEPHUCTCKUM MPU3HAHUEM MHOXKECTBEHHOCTU ITyTEH pa3BUTUS U HEBO3MOMXHOCTH
BCEOOBEMITIONIETO YHUBEPCATILHOTO PELIETITA.
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B coBpeMeHHy0 310Xy HHU(pPOBHU3ANMU U «yMHBIX ceTei» (Smart Grid) mepexon k
rMOKUM, CaMOOPTaHU3YIONIUMCSI PEIICHUAM MOMy4Yuia eme Oonbiuii umiyiabe. [IpuHIumbI
aJaniTUBHOTO YNPABJICHUS U PACHPEIACIEHHBIX BBIYMCICHUN BO MHOIOM MEPEKIUKAIOTCS C
MOCTIO3UTUBUCTCKUMH HIESIMU O CIOXHOCTH PEANbHOCTU M HEOOXOJAMMOCTH CMOTPETh Ha
DHEPreTUKY KakK Ha JIMHAMUYECKYH0, KOHTEKCTHO 3aBUCUMYIO cucteMmy. Pa3BEéprThiBaHue
uHTeUIeKTyalnbHbIX  pene, SCADA-cucteM W 1mHQPPOBBIX JIBOMHUKOB 3HEProOJIOKOB
JEMOHCTPUPYET TOT K€ CIABUT OT «HAYYHOI'O MOHOJMUTA» K CETEBBIM, SBOJIOLUOHHBIM M
MHOTOBAPUAHTHBIM ~ METOJAaM, OTPAKAIOIIMM  IPU3HAHUE  HEONpPENEIEHHOCTEH U
pa3HooOpasus ciueHapueB. Tak UCTOpuuecKkue ypoku — Hampumep, aBapus Ha ADC «Tpu-
Maiin-Aiinen» win kpynHsle Omdkaytel B CIIA u EBpome — moaTBepx aaiT, YTO
JETAIbHOE MPOECKTUPOBAHHUE IO KECTKUM CXEMaM HYXIA€TCS B JIOMOJHEHHSX 3a CYET
BEPOSATHOCTHOI'O aHaJM3a, YEJIOBEUEeCKOro (aktopa U OBICTPOrO pearupoBaHUs Ha
JokaybHble cOoM. Bc€ 3To mo3BoiisieT TOBOPUTH O TOM, 4TO (UIOCOPCKUE KOHUEMIUH,
3apoauBIIMecss B XX BEKe, MPOJOJDKAIOT OINPEAENATh OCHOBY TEXHHMYECKOTO U
OpPraHU3alMOHHOTO MBILIJIEHUS B 3JIEKTPOIHEPIETHKE.

Poab 4esioBeueckoro (pakropa M HesIBHOIO 3HAHUSA B 30Xy UM(POBU3ALUU U
AeHeHTPAJTNU3aL U1

[lepexos K «yMHBIM CETSIM» U aKTUBHOE BHEJIpEHUE UHPOPMAIMOHHBIX TEXHOJIOTHI B
SHEPreTUKY HEPEIKO BOCIPUHUMAETCA KaK MyTh K IOJHOW aBTOMAaTH3allMd, B KOTOPOM
YeJI0BEeK OyATO Obl OTXOIUT Ha BTOPOM Iu1aH. OJIHAKO MPAKTHUKA MOKAa3bIBAET, YTO CIOKHOCTh
U TUOKOCTh COBPEMEHHBIX HHEPrOCUCTEM MapaJOKCaIbHBIM O00pa3oM  IOBBIIIAIOT
3HAYUMOCTb YEJIOBEUECKOro (PaKkTopa v HEABHOTO 3HAHUsA, 0 KOTopoM nucan Maiikn [Tonanu.
HudpoBuzamus Aa€T OrpoMHbIE MOTOKA JAHHBIX — OT YMHBIX CUETYMKOB JI0 CEHCOPHBIX
CTaHIUM, (PUKCHUPYIOMIMX MapaMeTpbl B PEXKHUME pPEATbHOIO BPEMEHH, — HO HMEHHO
WHXEHEp-orepaTop, OOJIaalomuii  OMBITOM W HMHTYHUIMEHW, CHocoO0eH  OBICTpO
UHTEPIPETUPOBATh «HETUIUYHBIC» CUTHAIBI WM pearupoBaTth Ha TO, 4TO (OpMaJbHbBIE
AJITOPUTMBI ITIOKA HE PACIIO3HAIOT B KAYECTBE aBAPUUHON CUTYaLINH.

bonee Toro, neneHTpanM3anUs SHEPreTHKH, Mpeanoarammas (opMUpOBaHUE
MUKpPOCETEH, pAacHpeleN€HHON TeHEpalul M JIOKAJIBHBIX CHCTEM XPaHEHUs, CO3JaET
MHOKECTBO YHHKAJIbHBIX KOH(PUTYpAIUH, I/I€ YHUBEPCAIbHbBIE CTAHAAPTHI MOTYT HYXIaThCs
B TOHKOW IOJCTPOMKE MOJ MECTHBIE YCIOBHS. 3HAHMS CHELUAIMCTOB, HAKAIIJIMBABILUXCS
rogaMd (OCOOCHHOCTM KJIMMAaTa, I[OBEIEHUS Harpy3Kd, TEXHHUYECKOTO «XapaKTepay
0o00OpyI0BaHUs1), OKa3bIBAIOTCA Ba)KHEE, 4YeM JKECTKUE TMpaBWiia, TEPEHECEHHbIE U3
LHEHTpAIM30BaHHOW Mojenu. B pesynbrare HEsBHbIE HABBIKM OTACNIBHBIX HWHXKEHEPOB,
JUCIETYEPOB W TEXHUKOB CKJIAABIBAIOTCA B CBOEOOpA3HBbIA KOJUIEKTUBHBINA  OIIBIT,
MO3BOJISIONIMNA TOYHEE aJalNTUPOBATh SHEPrOCUCTEMY K TPEOOBAHMSIM PBIHKA, SKOJIOTUU U
COLIMAJIBHOM CpEJIbI.

Taxum oOpa3om, yTBEp>KIACHHE O TOM, YTO HOBBIE TEXHOJIOI'MH HEIIPEMEHHO YMEHbIIAT
pOJIb UENIOBEKA, OKA3bIBAETCS CIUIIKOM yIPOIIEHHBbIM. HanpoTuB, NMEHHO HAJIMYKE OIBITA,
«4YyBCTBa» JIOKAJbHBIX IPOLECCOB M CHOCOOHOCTH MBICIUTh HECTAHJAPTHO MOMOTalOT
PACKpBHITh BECh MOTEHITMAT COBPEMEHHBIX MHU(PPOBBIX U JCICHTPATN30BAHHBIX PEIICHUM.
OTOT CUHTE3 — OTPaOOTaHHbIE AITOPUTMBI IUTIOC YEJIOBEUECKOE yUacTHe — MOATBEPKIACT,
YTO D3BOJIOLMS HAYYHBIX M WHXXEHEPHBIX NPEICTABJICHUN, MPOIIECAIINX YEpe3 3STallbl
JIOTUYECKOTO MO3UTHBU3MA, KPUTUYECKOW PAlMOHAIBHOCTH M MOCTMOJEPHUCTCKUX HUJIEHN O
MHO>XECTBEHHOCTH MPAKTHK, MOpOXKAaeT Oojee >XHUBYIO, THOKYI0 HHEProcUcTemy, TIe
YEJIOBEK OCTAETCS HE3AMEHUMBIM 3BEHOM.
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3akimouenue. [IpoBeEHHOE HcclieJOBaHUE MTOKA3bIBAET, HACKOJIBKO CHIIBHO Pa3BUTHE
¢unocopun Hayku B XX BEKE — OT JIOTMUECKOrO0 MO3UTHUBU3MA K IMOCTMOJIEPHUBMY —

NOBJIMSUIO HAa (POPMUPOBAHUE METOJIOJIOTMYECKUX TMOAXOJO0B B 3JEeKTpodHepreTuke. CMmeHa
[apaJurM U KPUTUYECKUM IIEPECMOTP TOrO, YTO CUMTACTCS «HAYYHBIM 3HAHHUEMY,
IIOCTENIEHHO NEPEOPUEHTUPOBATIN UHKEHEPOB U YUEHBIX C KECTKUX JETEPMUHUCTCKUX CXEM
Ha Oojiee CIOKHBIE W THOKHE MOJEIH, YIYUTHIBAIOIINE BEPOSTHOCTH, HEOTPEICIEHHOCTH U
POJIb YeIoBEeUeCKOro (hakTopa.

B BBemeHum craBWiach IENbh ONPENENUTh, KakuM oOpazoM ¢uiocodckue wuaen
OTPaXKarOTCA HA MPOCKTUPOBAHUM U IKCIUTYATAllMH SHEPTOCHUCTEM; MPOAHAIU3UPOBATH, KAK
SBOJIIOLMS HAy4YHbIX MapaJurM BIMSECT HAa WHHOBALMHM; a TAaKXE IIOHATh, IOYEMY
MMOCTMOJICPHUCTCKAE YCTAHOBKHM O MHOKECTBEHHOCTH MCTHH W JIOKAJIbHBIX KOHTEKCTax
CTaJIi AKTyaJIbHBI B dHEepreTuke. [losryyeHHsle pe3yapTaTsl CBUAETEIBCTBYIOT, YTO:

1. Jlornyeckuii MO3UTHBU3M C €T0 CTpeMJIeHHEM K (hOpMaIM30BaHHOM MPOBEPKE
TEOPUM 3aJI0°KUJI OCHOBBI MHXKEHEPHOI'O CTaHAApTa, NPEAONPENESIUB CUCTEMHBIN MOAXO0M K
pacy€Tram, UCTIBITAHUSM U HOpMaM 0€30MaCHOCTH B SHEPTOCETSX.

2. Kputnueckunii pamumonamm3m u wunes cmensl napagurm ([lommep, Kyn)
pacllMpWIM  UHCTPYMEHTApUK JHEPIETUKOB, IOATOJKHYB HMX K  HCIOJIb30BAaHUIO
BEPOSITHOCTHBIX MOJEJEN U YUYETY PUCKOB, & TAKXKE K IOHUMAHUIO, YTO HAYUYHBIE B3IJIS/bI
MOTYT U3MEHSTHCA CKAYKO0OPa3HO, OTpaXkasi ICTOPUUECKUN KOHTEKCT U HOBBIE JaHHBIE.

3. IlocTMoaepHU3M C €ro KPUTHUKOM «OOJBIIUX HApPATUBOBY» CTUMYJIHUPOBAI
JELUEHTPATU3aIMI0 U BHUMATEIIbHOE OTHOIIEHUE K JIOKAJIbHBIM OCOOCHHOCTSIM M COITUAILHO-
AKOJIOTUYECKUM (hakTopamM. DTO CTajJo0 OCOOCHHO BAXKHO MPH Pa3BUTUU BO30OHOBIISIEMOM
SHEPIreTUKH W MHUKPOCETEW, TI€ YHUBEPCAIBHBIE PELENTHl YCTYNAT MECTO IUIIOPAIA3MY
MOJIXOJ0B.

4, YesioBeueckuilt GakTop U «HESIBHOE 3HAHUE» OCTAIOTCS HEOTHEMIIEMOM YaCThIO
VIOpPaBJICHUS COBPEMEHHBIMH HHEPrOCHUCTEMaMH, Ja)ke HECMOTps Ha Uu(poBU3AIHIO.
ABTOMaTHWKa W aJITOPUTMBbI HYXKIAIOTCS B YEJIOBEUECKOW JKCIEPTHOCTH M CIIOCOOHOCTH
JIEUCTBOBAaTh BHE paMOK (OpMaNbHBIX HWHCTPYKIIMH B CIOXHBIX, HEMPEIABUICHHBIX
CUTYyaLUSIX.

C HayyHOM  TOYKM  3pEHUS OTU  BBIBOABl  MOJYEPKHBAIOT  BAXKHOCTH
MEXIUCITUTUTMHAPHOTO aHan3a: (prytocodusi HAyKu AaJIeKO HE OTBJICUEHHAS JUCITUIUIMHA, a
npssiMoi  (hakTop, BIUSIONIMN Ha BBHIOOP WHXKEHEPHBIX METOJIOB, CTaHIApThl KauecTBa U
MPUOPUTETHI  pa3BUTUs. [IpakThueckuit acmekT OCOOCHHO 3aMETeH B Tepexoje OT
MOHOJIMTHBIX, IEHTPAJIM30BAHHBIX JHEPTETHUECKUX CHUCTEM K Oojiee THOKOM CTPyKType,
MIOCTPOCHHOM Ha MPHUHIIMIIAX CAMOOPTaHU3AIMU U JCIEHTPaIUu3alui, KOTOpble TpeOyIoT HE
TOJBKO (POPMANIBHBIX PACUYETOB, HO U COLUATIBHO-(PUIOCO(CKOTO MePeOCMbICTIECHUS.

Bo3MoxHbIe HanpaBiieHUs TAIbHEHIITNX UCCIIEI0BAaHUIN BKIIIOYAIOT B CEOSI:

. YTouHeHHEe POJIM HUCKYCCTBEHHOT0 MHTE/LIEKTA M MAIIMHHOIO 00y4eHusl B
DPHEPTrOCUCTEMAX: OCTAIOTCS JHU 37ech (rIocoPpckue BOMPOCHI HEOMPEACTEHHOCTH U
HESIBHOTO 3HAHUSA» CTOJb K€ aKTyaJIbHBIMU, WA JITOPUTMBI BCE OoJibiie OepyT Ha ceds
MIPUHSTUE PELICHUM.

. ConocraBjieHHue  pa3HbIX  KYJBTYPHBIX  KOHTEKCTOB  (Hampumep,
CPAaBHUTEIIbHBIM  aHAlW3  €BPOINEUCKOM, Aa3MaTCKOM MW  aMEpPUKAHCKOW  MOJEJIEeN
AIIEKTPOIHEPTETUKH ) C TOUKHU 3PEHUS BIUSHUS TOMUHUPYIOMKX (HUITOCODCKUX TpaTUIU.

. Yray0onénnoe u3yYeHHE «IOCTMOJEPHUCTCKUX» CeTeBbIX IPOEKTOB
(MUKpoceTH, BO300HOBIsiEMasi HPHEPreTHKa, MUPUHTOBBIE CHUCTEMBbI TOPTOBIU JHEpPrue),
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YTOOBI BBISIBUTH, B KaKUX CIIyyasx JACLIEHTpajau3alus [a€T pealbHble MPEUMYIIECTBa, a B
KaKuX — TpeOyeT JOMOTHUTEIHHOTO PEryIupOBaHus U (popMaTu3aiii.

Takum oOpazom, sBomOIUS (QUIOCOPUU HAYKU HE TOJBKO OOBSCHAET HCTOPHUIO
Pa3BUTHS DHEPreTUKU, HO M 3a7aT BekTop e€ Oyayuiero. Oco3HaHWE METOA0JIOTHYECKUX
OCHOB M KPUTHUYECKOE BOCTIPUATHE HAYUHBIX MApPaJUTM MO3BOJSIOT CO3/1aBaTh Oosee rudKkue,
YCTOMYMBBIE U WHHOBAIMOHHBIE SHEPrOCUCTEMBI, B KOTOPBIX TEXHOJOTHUECKUU MPOTPECC
UaET pyka 00 pyKy ¢ BHUMaHHEM K JIOKAJTbHBIM OCOOCHHOCTSIM U Y€JIOBEUECKOMY OTIBITY.
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TOO «HayuHo-IpOn3BOICTBEHHBIN IIEHTP PHIOHOTO XO3SHUCTBA»
(Kazaxcran, Anmatsl)

COBPEMEHHOE COCTOSHHUE HPOMI)IMCJIOBOI‘/JI HOHYJIHI_II/I}?I CYAAKA
BAJIXAHI-AJIAKOJIbCKOI'O PBIBOXO3AUCTBEHHOI'O BACCEMHA U ITIYTHU
JAJIBHEUHIET'O YBEJIMYEHMUS ET'O 3AITACOB 4 YJIOBOB

Annoramusi. Cynak (Sander lucioperca Linnaeus, 1758) — 1eHHBIH MPOMBICIOBBIH
BUJl UXTHO(AyHbI OCHOBHBIX pBIOOXO3SHMCTBEHHBIX BOJOEMOB banxaii-AnakoabCKOro
prIOOX03sHICTBEHHOTO OacceitHa. OH TakKe MIMPOKO PACIPOCTPAHEH M BO MHOTHX JAPYTHX
pHIOOXO3SMCTBEHHBIX  BojoeMax. Ilo XapakTepy THUTaHUS  SIBISETCS  XUITHUKOM,
OTJIMYAIOIIUICS BRICOKMM TEMIIOM pocTa. B BogoeMax ykazaHHOTO BOJHOTO OacceifHa cyak
SIBJISICTCSI aKKJIMMATHU3aHTOM, YCIIOBUS OOMTAaHMS KOTOPBIX OKa3aJdUCh OJarONPUSATHBIMU IS
€ro YCIICIIHON HaTypaim3anuu. B oTiauumii OT MHOTHX APYTHX BHIOB, BO BCEX BOJOEMAax
BCEJICHUS CyJaK 32 OTHOCUTEILHO KOPOTKOE BpeMs, TTOKa3aJl BRICOKUW PE3yJIbTAT aanTalliy,
3¢ (PEeKTUBHOCTH BOCTIPOM3BOJICTBA U (DOPMUPOBAHUS TIPOMBICIIOBON YHCIEHHOCTH 3aI1acoB.

brnaromapsi cBOMM OTMEHHBIM TMHIIEBHIM Ka4eCTBAM CyJaK IOJIb3YETCS BBICOKUM
CIIpoCcOM, OCOOEHHO Yy 3apyOekHbix mnoTpebuteneit. [loaTomy oH sBisieTcss HambOomee
KEJTAaHHBIM 00BEKTOM MPOMBICIA IS PIOAKOB M3-32 BHICOKOTO KOMMEPYECKOTO CIpoca, Kak
AKCTIOPTHBIA TOBApHBIA MPOAYKT nuTaHus. C y4eTOM 3THUX MPEUMYIIECTB CyJaka CIeayeT
o0paTuTh 0c000€ BHUMAaHKE K CO3aHUIO0 Haubojee OJaronpusiTHBIX YCIOBUM €ro 0OMTaHus
U YCTpaHUTh HMCIOIIME MECTa HapyIICHWW B OpraHu3alvii TMpOMBICIAa B IEIAX
PaAIMOHAIBHOTO HCITOJIB30BAHUS TIPOMBICIIOBBIX 3allacOB M JANbHEHINETr0 yBEITUUYCHUS
YJIOBOB.

WccnenoBanusi BBIMOJHEHBI B paMKax HAyYHO-TEXHUYECKOW mporpammbl Ha 2024-
2026 roawl: «KOMIUIEKCHBIE HMCCIEIOBAHUA BOJOEMOB I COXPAaHEHHMS M YCTOWYUBOIO
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MCIIOJIb30BaHUS BOJIHBIX OMOJIOTMYECKUX PECYPCOB HA OCHOBAHMHU OLIEHKM MX MOTEHLUANA U
MoIeIMpoBaHus nuHamMuku 3amacoy» (MPH: BR23591095).

KiaroueBble cjoBa: Bojoembl — banxai-AJjgakoinbCKOTO — phIOOX03SHCTBEHHOTO
OacceilHa, akKJIMMAaTH3alUsl CyJaka, HaTypajlu3alus, BOCIPOU3BOJICTBO, MPOMBICIOBBIC
3amackl U YJOBBI, OpYIUs JIOBa, BBICOKMII KOMMEpPYECKHMH CIpoCc Ha CyJlaka,
CBEPXHOPMATUBHBIN MPUIIOB MOJIOJH, IyTH PAIMOHAIBHOTO HCIOIB30BAHMS TTPOMBICITIOBBIX
3aracos.

Beenenne. Cymax (Sander lucioperca Linnaeus, 1758) oawH w©3 IIHAPOKO
pacupoCTpaHEHHBIX LEHHBIX MPOMBICIOBBIX BHIOB pPbIO, OOMTAIOIIMKA IOYTH BO BCEX
Pa3HOOOPa3HBIX PHIOOXO3SIMCTBEHHBIX BOIOEMax (03epax, pekax, BOJOXPAHWIHINAX, MOPSIX).
B naunbonee xpynmHbIX ppIO0X034HCTBEHHBIX BojoeMax banmxamn-Anakonbckoro OacceitHa —
o3epe banxar, Anakonbsckoit cucteme o3ep (ACO) u KammmaraiickoM BOAOXpaHHIIUINE OH
ABJIIETCS aKKIMMaTU3aHTOM. Bcenenue cynaka B pplO0OX035HCTBEHHBIE BOJOEMbI OacceiiHa
Hayajoch ¢ o3epa bamxam B 1957-1959 rogax, korga u3 aenstsl pek Ypana u Celpaapbu
ObLTH 3aBe3eHbI 4,67 THIC. 9K3. ero npomusBoauTeneit [1]. Dkonornveckue yciaoBus OOUTaHHS
03. banxam okazanuck GnaronpusTHBIMU JUIsl YCIIEIIHOM HaTypalu3allu cydaka, KOTOPbIH
32 HENPOAOJDKUTEIIBHOE BpeMs PacHpOCTPaHWICS MO BCEMY BOJOEMY M CTaJl OAHUM U3
OCHOBHBIX IIEHHBIX BUJIOB B IPOMBICIIE.

HNuTponyKkuusa cygaka B BOJOEMBbI AJIAaKOJIBCKOW CHCTEMBbI 03€p OblLia BBINOJHEHA B
1963-1968 ronax B xonmuyectBe 7,35 THIC.OK3. PA3HOBO3POCTHBIX MPOU3BOIUTENCH U3 IE€TBTHI
peku Ypan u u3 o3. bamxam [10, 11]. Ero nHarypammsamusi, kak U B o3epe banxar,
MpoHUCXOAMJIa Takke Hemoiro u yxke B 1970 rogy OH crall OOBEKTOM MPOMBICHA,
HauOOJBIINE YJIOBBI KOTOporo u3 3tux o3zep k 2006 romy nmocturinu 874,4 T, MpPEBHICUB
yJIOBBI cyaaka u3 03. banxam. OmHako, B MOCIENYIOIIME TOJbl B pE3yJbTaTe YPE3MEPHO
MHTEHCUBHOIO MpoMbicia 3amackl ero kK 2013 romy pe3ko CHU3WINCH, YTO BbI3BAJIA
HEOOXOJUMOCTH TMPHUHATHS HEOTJIOXKHBIX MEp IO COXPAaHEHHIO 3TOr0 IEHHOTO BUJA.
[ToaTomy, ¢ 2015 rona mo Bceit AakoJdbCKOW CHCTEME 03ep ObLT YCTAHOBJICH 3alpeT Ha JIOB
CyJaKa.

[To naHHBIM HAIIMX KUCCIEIOBAHUI B OTJIMYMM OT MHOTUX LIEHHBIX BUIOB PbIO, CyaaKk
BBIJICTISIETCSI BBICOKOM CTENEHBbIO BBIKMBAEMOCTH B BOJOEMAax BCEJCHMS, T.e. OBICTpOM
ajanTalreil K 3KOJIOTMYECKUM YCIOBUSAM CpeAbl OOMTaHMsSI HOBBIX BojgoemoB. Hapsany c
ATUM, OCOOOM OTJIMYMUTENIBHON 4YepTOd OHOJIOTMH €ro pa3MHOXKEHMS SIBIIAETCS OXpaHa
CaMIIOM KJIQJKU UKPBI, IPH 3TOM OTTOHSA JIPYTUX PbIO — UKPAEAOB, a TAKKE adpUPysl KIAIKy
MKpBI TPYAHBIMU TUTaBHUKaMH. CBHUAETENEM 3TOT0, OblI OCHOBHOM aBTOP HACTOSIIEH CTaThu
B MIEPHUOJIbI KCIEAUIIMOHHBIX padoT B 1975-1976 rogax Ha 03. 3aiican u B 3anuBe Typanra
ByxTapMHHCKOTO BOJOXpaHWIMILA, B ToAbl cOOpa MOJEBOro Marepuana Mo CyJIaky st
auccepTaionHoi padoTel [2]. CrocoOHOCTh Cyaaka OXpaHsITh MOTOMCTBO, Hapsay C
BBICOKOM IUIOJIOBUTOCTBIO, JOCTHUTarOIIEed y KpynHbIX 8-9 serHux camok 1,26-1,27 muH.
UKpUHOK [3], SBJISETCS OKA3aTesieM BBICOKOW BOCIPOU3BOJIUTEIBHON CIIOCOOHOCTHIO ATOTO
Buga. IlonTBepikaeHneM OOBEKTUBHOCTH TAKOTO CYXKACHMS SIBISIETCS YCTAHOBJICGHHBIM B
2015 romy 3amper Ha IPOMBICIOBBIN JIOB cyAaka Ha BogoeMax ACO mo mpuyuHe pe3Koro
MO/IPBIBA €0 MPOMBICIOBBIX 3alaCOB M3-3a YPE3MEPHO MHTEHCHUBHOIO IpoMsbicia. Tak, eciu
k 2001-2002 romam ero HamOosbiiue ynoBbl gocturanu 305,1-299.4 1, To k 2012-2013
rojaM OHU CHH3WIHCH 10 29,5-52.4 1 [4]. Bnarogaps BblllieyKa3aHHBIM YCTaHOBJICHHBIM
3ampeTaM YMCIEHHOCTh MOMYJIALMY CyJaKa cTajda BOCCTaHABIMBATHCA, 4TO MO3BoaWI ¢ 2019



o «Central Asian Scientific Journal» Ne1 (25) — AHeaps — Mapm 2025
rojla OTMEHUTH YCTaHOBJIEHHbIE orpaHudeHus. [IpoMbicioBbie yinoBbl cyaaka yxe 2020 romy
BO3pOCIU 70 98,5 T 1 UMEIOT TEHACHIIUIO ISl TaJbHEHIIIETo pocTa.

TperbuM, HaWMMEHBIIMM TIO IUIOIIAAXW BOJOEMOM JTOro OacceilHa sIBIsETCS
Kanmaraiickoe Bomoxpanumnumie. MHTpoayKiKMsg cylaka B 3TOT BOJIOEM MPOUCXOAMIIA B
1972-1973 romax u3 o3epa banxam (menbThl peku WMnm) B konuuectBe 1,27 ThIC. 3K3.
npousBoauTeried [1]. Ajganranus BceeHIIAa K AKOJOTHYSCKUM YCIOBHSIX HOBOTO BOJIOEMA,
TaKXe KakK BBIINICYKa3aHHBIX 2-X BOJOEMOB OacceiiHa, MpOoU30Iilia 38 0O4eHb KOPOTKOE BpPEMSI.
Ero ynoB yxe B 1974 romy cocraBun 101,2 T [4]. Ilpuyem, B OoTAW4Yuii OT BOJOEMOB
AJIaKoJIbCKOW CHCTEMBI 03€p, PE3KUX H3MEHEHUW B HCIOJb30BAHUU €r0 MPOMBICIOBBIX
3amacoB He mpoucxoamwio. MiMeromue Mecra, OonpeeeHHbIe U3MEHEHUS 110 T0/1aM B 00beMe
MIPOMBICIIOBOTO  WICTIOJIL30BAHMS  3allacoB MO BO3ACHCTBHEM pPa3IUYHBIX (HAKTOPOB
OIICHUBAIOTCS KaK HECYIIECTBEHHO JOIYCTUMBIMHU.

Marepuajibl 1 MeTOAMKM. /[ TOATOTOBKM HACTOSIIEH CTaThbU HCHOJb30BAHBI
dbona0BBIE MaTepuaibl TO0BbIX HayuHbiX oTdeToB KasHWMU (HIIL) peibHoro xo3siictaa,
IpYyrue JuTepaTypHblE HWCTOYHUKHM IO aKKIMMaTU3alluu CyJaka Ha BojoeMax banxarmi-
Anakonibckoro ©OacceliHa, a TakKe Marepualbl cOOpoB H 00pabOTaHHBIX TIPOO,
BBITIOJIHEHHBIX ~ COTJIACHO OONICTIPUHATBIX MpPU  PHIOOXO3SHUCTBEHHBIX  HCCIICOBAHUSIX
metoaukaMm [5-11]. Ocoboe BHHMMaHWE YJCIEHO TAKKe IOKa3aTeJiaIM OQHUIMATBLHON
MIPOMBICJIOBOM CTAaTUCTUKHU MO YyJIOBaM PBIOBI K3 BOJOEMOB, €XKETOJHO MPEJICTABISIEMbIX
OacceitHoBoi MHcnekueil pplOHOTO X03sicTBa. J{J1 CpaBHUTENBHOTO W3YUYEHUSI COCTOSHHS
MIPOMBICJIOBBIX 3aIacoB M YJIOBOB PbIO, B TOM YHUCJIE U CyJlaKa, MPOAHAIU3UPOBAHBI TaHHBIC
MIPOMBICTIOBOM CTAaTHCTHKH W3 BBINICYKA3aHHBIX 3-X BOJAOEMOB 0acceifHa B CPaBHHUTEIHHOM
acIieKTe 3a mocleanue 0osee yeM 3a aecaTuiieTHui nepuo Bpemenu (2013-2024 rr.).

PesyabTaTrbl U o0cy:kaeHune. CpaBHUTEIBHOE M3YyUYEHUE COCTOSIHUSI MCMOJIb30BAHUSA
MIPOMBICIIOBBIX 3aMacoB CyJlaka, a TaK)Ke 00X yJIOBOB PHIOBI B pa3HBIX Bojoemax bamxaii-
AnakonbCKkoro OacceifHa TIOKa3bIBAIOT, YTO OCHOBHBIMU OMpPEAENSIOMUME (HaKTopaMu
SBJISIFOTCSI CTIOCOOBI OpTraHU3aIMy MTPOMBICIIA U IPUMEHSEMbIE ITPU TOM OPYAHS JOBA PHIOHI.
Ha o03. banxam, nambosiee KpymHOM BojoeMme OacceiiHa, MpPOMBICIOBas J00bI4a pPhIObI
OpraHNU30BaHa OTHOCHUTEILHO YJOBIETBOPUTENHbHO. COOTBETCTBEHHO 3TOMY, OOJBIIIMHCTBO
MIPOMBICTIOBBIX BHJOB PBHIO MCHOJB3YIOTCS B TIpeaesiax MPOTHO3HBIX TOKaszarened u
YCTaHABJIMUBAEMbIX JIUMUTOB. [Ipu 3TOM, B oTiimunii oT Kammarainckoro BOAOXpaHWINIA U
o3ep Auakosibckoi cuctembl, B o3epe bamxam o 50 % ynoBa pbIObl 10OBIBaeTCS
3aKUAHBIMU HEBOJIaMH, 0K0JI0 40 % cTaBHBIMU CeTsAMH, 3aTeM B npeaenax 5,0 % BeHTepsIMu
U CTOJIBKO € CTAaBHOM KpPIOUKOBOH CHACTBIO, OPUCHTHPOBAHHBIX Ha BBUIOB coma [4].
ITpomebicen peiObl Ha Karmmaralickom BOJOXpaHUIUIIE U AJTaKOJIBCKOM CHCTEME 03ep, M3-3a
MPaKTUYECKOM HEBO3MOXKHOCTEM U Hed(D(PEKTUBHOCTH NMPUMEHEHUS HEBOJAOB W BEHTEpel
BEJIETCS TOJIKO >KaOE€pHBIMU CTaBHBIMU ceTsMH. [Ipu 3TOM, mpombices peIObl HA ATUX JIBYX
BOJI0OEMaX MPEUMYIIECTBEHHO OPUEHTHPOBAH Ha M0ObIYy cynaka. Tak, mpu paHHe-BECEHHEM
MPOMBICIIE, C pacHajeHUEM Jibjla U J0 Hadalla BECEHHETO 3alpeTa Ha MPOMBICIOBBIN JIOB
pBIOKI, (45 MHEW) MPUMEHSIOTCS CETH ¢ pa3pernieHHbIME pa3mepamu siueit ot 50 1o 70-80 mm,
JUTSI BBUJIOBA TIOJIOBO3PEJNIBIX MPOU3BOJIUTENCH BCEX MPOMBICIOBBIX PBIO. A 3aTeM, MOCIe
OKOHYAHMSI 3alpeTa Ha JIOB PhIObI (MIOHB-HOAOPH, AEKaOPh), B OCHOBHOM Macce MPOMBICET
MPOJOIIKAETCA CETSIMH, C pasmepamu siueid ot 35, 40, 45 u pexe 50-60 MM, B KOTOPBIX
IPUJIOB HEIMOJIOBO3PEION YacTH MOIMYJISIIUU CyJaka (MOJIOJU) cocTaBisieT B cpenneM 25-30
% ot Bcero ynoBa cyaaka. Takasi opraHu3anus U BEIEHUE MPOMBICIIA PbIObI JOMYCKAETCS
y)K€ B TEUEHHWE MHOTHMX JeT MpU OHOJOTMYECKHM OOOCHOBAHHOM U YCTAHOBJIEHHBIMU
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[IpaBunamu pbrIOOJIOBCTBA MPOMBICIOBOM MeEpe Ha BbUIOB cynaka 37-38 c¢M Ha pas3HBIX
BOJi0EMax OacceiiHa.

Kak u3BecTHO, OMOJIOrUYECKOM OCHOBOW YCTaHOBJICHHS IPOMBICIIOBOM MEPbI HA HOBBIE
0OBEKTHI MTPOMBICJIA SIBJSETCS MPUHIUI PALIMOHATILHOTO BEJIEHUs PHIOHOTO X035MUCTBA, KOrAa
peaycMaTpUBAETCs AOMYCK K MPOMBICIOBOMY HCIOJIb30BAHUIO MOJIOBO3PEIBIX PHIO TOIBKO
MIOCJIE UX NIEPBOrO HEPECTA C PACUETOM MOCIEAYIONIEr0 NONOJHEHUS MOMYJIALUNA 3TOr0 BUAA.
Cypnak xumiHas peidoa, KoTopas
B BOJOEMAax C OJIATOTIPUSTHHIMUA YCIOBUSMHU OOWTAHUS W THTAHHS OTIMYAETCS BBICOKUM
teMmrnioM pocta. Iloaromy, nomyckas 25-30% mnpuioBa MOJOAM TpPU HPOMBICIE B
MEPCIIEKTHBE E€XKETOJHO TEPSAETCS 3HAYUTENbHBI O00BEM NPUPOCTa HXTHOMACCHI H
COOTBETCTBEHHO €T0 MPOMBICIIOBBIE 3a11aChI U YJIOBBI.

Hcxoass w3 BBIIIEU3IIOAKEHHOTO, JUIsl HArJIAHOTO IMPEICTABICHUS IOKa3aTenei
COCTOSIHUS UCTIOJIb30BAHMS TIPOMBICIIOBBIX YJIOBOB PBIO, B TOM YHCIIE U CyJlaKa, U3 BOJOEMOB
banxam-Anakonsckoro OacceiiHa 3a rofbl IMOCJEIHEro 0ojiee AECATHIETHETO MpPOMBICIIA
MIPE/ICTABIISIEM B HIDKECIIEYIOIEH TabuIie.

O3epo baaxam. Mcxoas u3 mokaszateneil TabmuIlbl, CleyeT OTMETUTh, YTO CPEIU
yKa3aHHBIX TPEX BOJOEMOB, KaK MO OOIIMUM yJIOBaM phIObI, TaK M MO yJIOBaM CyJAaka, 03€po
banxam 3aHuMaer MpeuMyIIeCTBEHHOE MojoxkeHue. Tak, oOmui yinoB pwIObI 3/1€Ch, IO
cpaBHeHHIO ¢ KammaraliCkuMm BOJOXpPaHWJIMIIEM M AJIAKOJIBCKOW CHCTEMOW O3€p BMECTE
B3sThIX, B 2013-2022 ronax npessiian Ha 24,1 %, a mo cynaky B 3Tu e rojel - Ha 17,2 %.
[Ipuyem, B OTIMYMI OT JBYX CPaBHMBAaEMbIX BOJOEMOB OacceiiHa yJIOBBI CyJaka B 03€pe
banxam coxpaHsieT OTHOCUTEIBHO CTAa0MJIBHOE TOJIOXKEHHE, C HECYIIeCTBEHHbIMU
M3MEHEHUSIMU TOKa3aTeseil B TeueHne 12-1eTHero nmepruoaa cocTaBisioT B cpexaeM 580,7 T.
[TosToMy, uCX0As W3 TMPEACTABJICHHBIX JAaHHBIX MOXHO YTBEPXKJIaTh, 4YTO OOIIHE
MIPOMBICIIOBBIE 3amachl pbl0, B TOM 4YHCIE€ M Cylaka B o3epe banxam wucnoib3yroTcs
OTHOCHUTEJILHO YOBJIETBOPUTEIHHO (TA0II.).

Tabimuma 1 — /luHaMukKa oO0IIMX YJOBOB PbIObI, B TOM YHCJIE CyAaKa, M3
OCHOBHBIX PbIOOXO035IliCTBEHHBIX B0OA0eMOB banxam — AjakoJbckoro OacceiiHa 3a
2013-2024 roanl

Kammmaraiickoe
Ozepo bankam T —— AnakoJnbCKas cuctema 03ep
T'onsl
MPOMEIC 0 0 0

pna O6umii | B . /06 OT | 6t B t1u | % OT | O6umii B t1u4.|% or

o0111ero CylaK, ob11ero CyJllaK, o6111ero

yJIOB, T. | CyHak, T. YJIOB, T. YJIOB, T.

yJoBa T. yJIOBa T. yJIoBa
2013 5102 535 10,5 991 52,4 59 623,6 52,4 8,4
2014 6149 680 11,1 961,7 46,1 48 610,7 59,2 9,7
2015 7189 653 9,2 891,5 46,6 5,2 482,2 0,2* 0,1
2016 5717 554,5 9,7 870,2 46,0 53 392,6 0,2* 0,1
2017 5321 357,9 6,7 822,1 447 54 294.8 0,9* 0,3
2018 7166 585,1 8,2 639,8 29,0 45 209,9 0,6* 0,3
2019 5797 572,2 9,9 876,2 43,7 50 528,1 0,11* 0,02
2020 7624 564,6 7,4 1134,7 86,5 7,6 814,2 98,54 12,1
2021 7356 636 8,6 1169,8 87,4 7,5 987,2 127,4 12,9
2022 7355 602,4 8,2 1120,2 84,5 7,5 787,5 72,1 9,2
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2023 8526 647,2 7,6 1101,6 81,9 6,2 1257,3 173,7 13,8
2024 3772** | 278,2** 7,4 524,2** | 29,0%* 55 513,9** | 76,1** 14,8
Hroro 77074 6666,1 8,6 11103 677,8 6,1 7502 661,45 8,8

[Ipumeuanue: * TONBKO HAYYHO — UCCIICIOBATEIBCKUH JIOB;
**_ nagusie ¢ 01.07.2024 r. mo 01.01.2025 .

Kanmaraickoe Bogoxpanuiauine. B otnmmuuii ot o3epa banxaii, rjie npomMbICIoBas
no0bMa pHIOBI  BeAETCS pPa3HOOOpasHBIMH (M0 5 BHJIOB) opyausmMu JioBa [3] Ha
KanmraralickoM BOJOXpaHWIMILNE M AJIAaKOJbCKOW CHCTEME O3€p H3-3a HEBO3MOXXHOCTHU
MPUMEHEHUS IPYTUX BUAOB OPYIHUS JIOBA PHIOAKH HA MPOMBICIE PHIOBI TMPUMEHSIIOT TOJBKO
CTaBHBIE XaOepHble ceTh. MophoMeTprUeCKUe MOKa3aTeIM BOJOXPAHWININA, TAKKE KaK U
03ep AJaKOJIbCKON CHUCTEMBI HE MO3BOJIAIOT KCIIONB30BaTh JAPYTHUE PAa3HOOOPA3HbIE BH/IbI
opyauii noBa peiobl. Kak mo oOmeMy oO0beMy J00bIYM pHIOBI TaK M MO YJOBaM CyJaK B
BOJIOXpAaHMIIMIIIE 3aHUMAET BTopoe MecTo (6,0 %) mocie o3epo banxai (9,0%).

AnakoJbckas cucreMa o3ep. B sTom kpynHoM, 1o cpaBHeHUI0 ¢ Kammaraiickum
BOJIOXPAHWINILIEM, BOJJOEME OTMEYAIOTCSl CYIIECTBEHHBIC Pa3IMuvs Kak B OOIIMX YJIOBax
peIObI, TaKk M B YJOBax cyJaka 3a mnpomienmue roasl. Kak oTmeudanocws Beime [4],
HauOOJIbIIINE YJIOBBI PHIOBI 3/1eCh 3a BCE TOJAbl €€ PHIOOXO3IMCTBEHHOTO HCIOJIb30BaHUS
otMeueHbl TOIbKO B 2001-2008 romax u coctaBuiu ot 1213,2 no 2545,8 T, a cyaaka TOJIbKO
B 2001-2002 romax — 305,1-299.4 1. Vka3aHHBIC BBICOKHE OOBEMBI BBIJIOBA PBHIOBI W3
BogoeMOB ACQO HEraTMBHO OTpAa3WINCh HA COCTOSIHME IPOMBICIOBBIX 3alacoB pPHIOBI B
nocaeayronme rogel. Yxe k 2012-2013 romam, kak mOCIeICTBUS YPE3MEPHO HHTEHCUBHOTO
MPOMBICIIA M COOTBETCTBEHHO IMOJpPhIBA IPOMBICIOBBIX 3alMacoB OOIIKME YJIOBBI PHIOBI
cHu3uiuch 10 520,8-623,6 T, a cymaka a0 29,5-52,4 T [4]. [lostomy HaumHas ¢ 2015 rona
JUISL BOCCTAHOBJICHMSI TPOMBICIIOBBIX 3amacoB phi0 M B TOM 4YHCIE M CyJaka ObLI
OnosoruYecku OOOCHOBAH W YCTAHOBJIEH 3alpeT Ha €ro MPOMBICIOBBIN JIOB, KOTOPBIM
npoaoixaics 10 koHua 2019 roxpa. Ilocne ormensl 3ampera Ha mpombicen cyaaka B 2020
roJIy €ro yJoBbI BO3pociH J10 98,5 T, a ob1ue yinoBsl peiOb! 10 814,2 T.

3nech, K MECTy, CUMTaeM HEOOXOJUMBIM OTMETHUTh CIEIYIOIIHEe OOCTOSITeNbCTBA.
Exeronnasi MOHUTOPUHIOBBIE HAyYHBIE UCCIEOBAHUS HAa BoJOEMaxX bamxamni-AnakoabCKOro
OacceiiHa, a Tak)Xe aHaIM3 IIOKa3aTelied IPOMBICIIOBOM CTAaTHUCTUKH, TNPEICTaBICHHBIC
WNHcneknuedn pbpIOHOTO XO35AMCTBA MO3BOJIMIM CBOEBPEMEHHO HAay4YHO OOOCHOBAaTH H
TOOUTBCS TPUHITHS 3aKOHOJATEIHHO YCTAHOBJICHHBIX MEp 110 MPEKPaICHHUIO BBIJIOBA
cyJaka u3 BoJI0EMOB AJtakoybCKon cuctembl 03€p ¢ 2015 roga. Kak ciencrBue storo Obuia
OCTaHOBJICHA YPE3MEPHO MHTEHCHBHAs J100ObIYA CyJaka MPU MPOAOJIKAIOIIEMCS MPOMBICIIE
BCEX JPYyrUX BHUJIOB pPbIO, a Takke JOMyCKaeMOIro CBEPXHOPMATUBHOTO IMPHUIIOBA
HETOJIOBO3PEJION YacTh €ro momyssiiuu (Mosoau). JlanpHeliee MpoaobKeHHEe U3ydeHUe
BJIMSIHUSI YCTAHOBJICHHBIX 3aMPETUTEIILHBIX MEP U MOKa3aTesied HayuYHO-HUCCIIeI0BATeIbCKOTO
JIOBa pBIOBI, B TOM YHWCJIE W CyJ/aKa, MO3BOJUIM CBOCBPEMEHHO (uepe3 5 jeT) 000CHOBAaTh
HEOOXOAMMOCTh TpEeKpaIrieHus: ycraHoBieHHoro 3ampera B 2019 romy. Ilokazarensimu
000CHOBAaHHOCTH CPOKOB CBOEBPEMEHHOTO YCTAaHOBJICHHS M OTMEHBI 3ampera SBISIOTCS
JAHHOE MPOMBICIIOBOM CTATUCTUKH, II€ TPOMBICIIOBBIE YTIOBHI cyaaka K 2020 rogy Bo3pociu
mouTH B 2 pasza (tabmura).

B 3akiroueHue MpeacTaBICHHOTO Marepualia CTaTbh €€ aBTOPhI, MPUBEIS MpPUMEP
(haKTUYECKOr0 COCTOSIHUS MCMOJIb30BAHMS IIPOMBICIOBBIX 3allacoB Cyaka U3 AJaKoJIbCKOU
CUCTEMBbI 03€p U JApyrux BojmoéMax OacceiiHa M JAOMYUICHHBIX IPU 3TOM pa3IMYHBIE
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HapylIEeHUsT IMOCTapajiuCh IOKa3aTh 00s3aTeNbHYI0 HEOOXOAUMOCTb  COONIOACHUS
OMOJIOTUYECKH OOOCHOBAHHBIX M YCTAaHOBJIEHHBIX ToJiokeHuit IlpaBui pbiOOJIOBCTBA,
KOTOpbIE  SIBJISIIOTCS ~ OCHOBHBIMU ~ KPUTEPHUSIMH  PAlMOHAJIBHOTO  MCIIOJIb30BAHMUS
IIPOMBICJIOBOTO 3a1aCOB IIEHHBIX BUOB PHIO.

[Io HamMM NOPOrHO3HBIM JIAHHBIM, B Ciydae OoJiee palMOHaIbHON OpraHu3aluu
WCTIONB30BAaHUS  NPOMBICIOBBIX  3alacoB  CyJaka, C  Yy4e€TOM  €ro  BBICOKOM
BOCIIPOU3BOAUTENHCKOM CIIOCOOHOCTH M TeMIma pocTa OyJeT BO3MOXKHBIM YBEIUYUTH €r0
yJIOBHI B TiepcniekTuBe 110 25-30%. 0T COBpeMEHHOT0 00beMa T0OBIYH.
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Maparyiabl Kyanabik
Kimni feIIbIMU KBI3METKED
«babIK mapyambUIbIFbl FRUILIMA-OHIIPICTIK opTaiabiFbhy KIIC
(Anmartsl K., Kazakcran)

KAMBbBLJT OBJIbICbIHBIH JKEPT'IVIIKTI MAHBI3bI BAP IAYBIH CY
ANUJABIHIAPBIHAATBI 300IIVIAHKTOH K¥PbIJIIBIMBIHBIH TIAMY
EPEKIIEJIIKTEPIH BATAJIAY

AnHotanusi. 2024 xwiiablH coyip aiibiHga bemoropka keminme 10 xone Kexrtem
Kackanp! cy aitnpiHaapeiaa 9 300MIaHKTOH jKaHyapiapblHBIH TaKCOHBI Ke3aecTtipiiai. Exi
Cy alJbIHBIH/AAAa CaHbl OOMBIHINIA KoJIoBpaTKaapabiH (Rotifera) 6GachIMIbLIBIFEI OAMKAIITBI.
brocanmak OofibiHIIa eckekasKThl masaTapizaiiep (Copepoda) — C. VICINUS TOMUHATTHI pet
atkapapl. COHBIMEH KaTap KOPEKTIK KOPIBIH JaMy JEHTeHIH CHUIATTAMTHIH 300TUIAHKTOH
ChIHAMaJIapbl  anblHABL. JKamMObLT OOJIBICBI Cy ailABIHAApbIHAA KOCINTIK — OalbIKTap
KOPEKTEPIHIH 300IUIaHKTOHHBIH Kypambl 3€pTTEliI, KOPEeK KOpbl OaJbIKTapAbIH 9pi Kapaii
KeOeroiHe HYCKaH KEeITIpMEUTIHACH eTII Maii1asanyra 00JaThIHbI aHBIKTAJIIbI.

3eprreyni  Kazakcran PecrnyOnukacblHIH AybUl  IIApyallbUIBIFBl  MUHHUCTPIITI
KapkbutadaeIpel (I'pant NeBR23591095).

Tyiiin ce3aep: 300IIaHKTOH, OMOCAIMAK, TAKCOH.

Kipicne. [llarpin cy alapiHAaphl THAPOOMOHTTAPABIH alyaH TYPJUIIIH cakrayja
MaHbI3bl 30p. CoHIall MIarblH Cy alAbIHAapblHA allyaH TYPJl Cy OMBIPTKACBI3AAaphl *KoHE
KocinTik Oanblk Typiiepi mekenaenTiH Kekrem Kackanbl sxoHe bermoropka kemnaepi Kipeni.
3eprTey OapbichbiHAa artanraH benoropka keniHAe OaibIKTap apachblHaH TEK MOHKE,
KbI3bUIKAHAT OHE XKbUTaHOAc OanbIKTaphl ke3aecTipiared, an Kexkrem Kackanpl kemiHe
KE3JECKEeH OalbIK TYpJIEPIHIH KypaMblHIA ThIpaH, Ca3aH, MOHKE, TOPTa MOHE KOKCEpKe
6osabl [1]. 300MIaHKTOH HEMece Cy KabaThblHJa TIPUIUIIK €TeTIH OMBIPTKACHI3 JKaHyapJjap
KOITETEH CY aHyapyiapblHa a3bIK OOJIBIT TAOBLIAIBI.

JKanmel, 300MJIaHKTOH — Cy allIbIHAAPBIHBIH SPTYPJl TEPEHAITHIE€ MEKEHIEHTIH JKOHE
CyJa KaJIKbIM TIPIILTIK €TETiH, Cy aFbIHbIHA TOTEH Oepe alMalThIiH Tipi ar3anap ToObL. [2]. On
IUTAaHKTOHHBIH  O1p Oemiri Oonbin  caHamanel. Keibip 300MIaHKTOHIBI aF3ajmap Cy
alJBIHIAPBIHBIH JJACTAHYBIHBIH HHAUKATOPHI Oombin  ecenrtenei.Cyaarbl  300TUTAHKTOH
MeJIIIepl oJIapMeH KOPEKTCHETIH >KaHyapiiap, Cy aFbIChl, KbUI Mep3iMi, T.0. KemnTercH
Karainapra OaiIaHbICThI OipHEIe KM-7eH OipHele M-Te JeiiH 03repin OThIPaIbI.

KymbicTbIH MakKcaTbl: JKaMObUT OOJIBICHIHAFBI aybL MIApayalllbUIBIKTA, COHJIal-akK,
O0anplK IIapyambUIbIFBIHAA 1a MaHbI3bl O0ap eki benoropka men Kextem Kackanbl cy
alIbIHAAPBIHBIH OaIBIKTAPAbIH KOPET1 300TIJIAHKTOHHBIH JKOM-KYHIH Oarasay.

3epTTey MaTepuasaap kdHe dicrepi. bemoropka ke xoHe Kekxrtem Kackaawl cy
alJIbIH/IApbIHAH 300IJIAHKTOHHBIH 8 ChIHaMachl XUHaAbL. [2-3]. 300MJIaHKTOH ChIHAMACHI
Jlkeau TIAHKTOHABIK TOPBIH MaljagaHy apKbUIbl jky3ere achlpbuiabl. Cy3uired cy 250 mu
MJIACTUKAJBIK KOHTeHHepaepre Kyubuiasl skoHe 40% gopmanuamen 4% KOHILIEHTpalUsAChIHA
ACHIH KEeTKI31N (UKcauusIaHaAbl. AfF3ajapJblH HACHTU(UKALUACH KOHE CAHBIH aHBIKTAy
MBC-10 M u EX-30 Mukpockonrtapbl apKbpUIbl THAPOOHUONOTHs 3epTXaHana XYPri3iiii.
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300IJIaHKTOHHBIH, TYPJIK KYpaMblH aWKbIHAAy VIIIH OCNruli aHBIKTAKTayIlibl o/eOueT
Ke371epi Kosmanbuias! [4-5, 9-10].

3eprTey HITHIKe/IePi 2KIHE 0J1apAbI TAJAAY.

Besioropka keui JKamObu1 00sbickl Typap Prickys10B aynmaHbiHaa opHayiackaH. [1].
Kenain cy pecypcTapbl aybul MIapyallbUIBIFBIH JTAMBITY YIIIH MaiinanaHbuiagsl. benoropka
Kol 4 KacKaAThl KeJaepacH Typaasl. benoropka — 1 kemiHiH y3eIHIBIFRI — 1-0,34 kM, eHI —
0,12 kM, aynansl mamaMeH 3,3 ra-apl Kypaiael. bemoropka — 2 xemiHiH y3bIHABIFR — 2-0,81
kM, eHi — 0,04 kM, KeiaiH ayaaHpl ImamaMeH 2,2 ra-asl Kypaiael. benoropka - 3 kemiHiH
y3eiHabIFRI — 0,51 kM, eHi — 0,12 kM, KelIiH ayaaHbl ImamMameH — 4,8 ra-Ibl Kypauibl.
benoropka — 4 xemniHiH Y3eHABIFE — 4-0,21 kM, eni — 0,20 kM, KeJIiH ay/aHbl IIaMaMeH —
3,7 ra-ra xetemi. FeutbMu-3epTTEy HOTHIKEIEPI OOUBIHIIA Cy alILIHBIH/A 300TIJIAaHKTOHIBIK
10 Takcon anbiKTamabl. (kecte 1) OnapabiH 7 Takconbl kosnoBpatkanap (Rotifera), 2 typi
oyrakmyprteuiap (Cladocera) »xone 1 eckekaskrol masHTopizaiep (Copepoda). benoropka
KOJIHET1 300IUIAaHKTOH KYpPaMbIHAH KOJIe €H Ul KEe3JECKEHI TypJiepl KOJIOBpaTKajJapIblH
keneci eximmepi Oomawl - F. terminalis, K. quadrata (100 % ke3mecy xwuiniri), ain
OyrakmMypTThuiap apacbkigga B. longirostris 100 % exeHi aHBIKTAIIbI, ECKEKASKThI
HIASTHTOPI3AIepACH )ayrbl3 TipkenreH Typi — C. vicinus 100 %, xenje KeH Tapaiibl.
Conpail aK KoJOBpaTKaiapJaH, Ke3/1ecy KHUUTIK JIeHIell opTalia KepceTKITepre ue 0oarad
takconaap: A. priodonta — 50 %, K. cochlearis — 50 %, S. littoralis — 50 %, S. stylata — 50 %
00JI/IBL.

Kecre 1 — Bbenoropka KeJIiHiH 300IVIAHKTOHBIHBIH TAKCOHOMMSJIBIK KYpPaMbl
sKOHE Ke3aecy sKubiri, cayip 2024 KkpL1

TaKkCOHOMUSIJIBIK Kypambl Ke3zecy kuuiiri, %
Rotifera — KosoBparkanap
Asplanchna priodonta (Gosse) 50
Filinia terminalis (Plate) 100
Keratella cochlearis (Gosse) 50
K. quadrata (Muller) 100
Polyarthra sp. 25
Synchaeta littoralis (Rousselet) 50
S. stylata (Wierzejski) 50
JKUBIHEL 7
Cladocera — ByrakmyptThiaap
Daphnia (Daphnia) cristata (Sars) 25
Bosmina (Bosmina) longirostris (O.F. Muller) 100
JKUbIHbBI: 2
Copepoda — EckekasKkTblIap
Cyclops vicinus (Uljanin) 100
JKUBIHEL 1
bapabIFsl: 10

KonoBparkamapasiH €H >KOFapbl caH OoWbIHIIA Tapanybsl bemoropka — 2 kemiHjae
(64497 mana /m?) Tipkenai (kecte 2). byrakmypTThuiap caHbl a3 00Jabl, TOPT KACKAITHIK
KeJep apachlHaa, 86-man 766 nana/m*-re neiin 0oiabl. EckekaskThl MIasHTOPI3AUIED €H
keI Tapanysl benoropka — 3-te (16986 nana /m?*) Galkaibl.
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HETI31H KyparaH koJjoBpatkaiap (S. stylata — 35,37%) sxoHe eckekaskThl masatapizaiiep (C.
vicinus — 32,51%).

Kecrte 2 — Besioropka keJiingeri 0exerrep 00OMbIHIIA 300IJIAHKTOHHBIH CAHIBIK
KoepceTKimTepi, cdyip 2024 Kbl

Beker | Rotifera | Cladocera | Copepoda | Bapubirs
Caubl, 1aHa/M°
benoropka — 1 21930 766 15130 37826
Benoropka — 2 64497 86 13716 78299
Benoropka — 3 12313 373 16986 29672
benoropka — 4 9080 373 6871 16324
Opraina MaHi 26955 400 13176 40530
Buocanmak, Mr/m°
benoropka — 1 54,87 3,05 28,64 86,56
Bbenoropka — 2 151,97 0,13 30,57 182,67
benoropka — 3 22,28 6,10 66,68 95,07
Benoropka — 4 9,91 9,66 207,67 227,24
Oprtamra MoHi 59,76 4,73 83,39 147,88

300IJIaHKTOHHBIH, opTaiia Ouocanmarel — 147,88 mr/m® kypaasi, 6yn Kurtaes C.II.
CaTBUIBIK IIIKAJachl OOWBIHINA CYIbIH TOMEH TPOQPTHUIBIK JCHTCHIH >KOHE OHBIH 0O —
OJIMTOTPO(THI €KESHIH JTQJICIIISH/II.

Kexrem Kackanbl XKamObu1 005bIchl, KamMOBUT aynanbiHaa opHaackaH. [1]. Kextem
Kackaner xem eki kenaeH Typanbl. KemnmiH HErisri cy ke3l Kep acThl cyjapbl OOJIBIT
tabbutaapl. Kexktem kackansl — 1 y3emHAbIFeI — 1,0 kM, eHi — 0,3 kM, aygansl — 29,3 ra,
KexreMm kackaapl — 2 y3eiHBIFBI — 0,8 kM, eHl — 0,3 kM, ayaaHbl — 26,2 ra.

KexreM kackanpl — 1 sxoHe KekTem kackanbsl — 2 cy alapiHAApBIHAA 9 300IJIAHKTOH
Tipkenai, (kecre 3) onapabliH imnHAe: kojoBpatkamap (Rotifera) — 6 Takcos,
oyrakmyprreuiap (Cladocera) — 2 TakcoH »oHe eckekaskThl masHTapizaiiep (Copepoda) — 1
TaKCOH.

Kecre 3 — KoekreM kackaabl — 1 koHe KokreM kackaabl — 2 ¢y aWIbIHAAPbIHBIH
300IVIAHKTOHBIHBIH TAKCOHOMMSJIBIK KYPaMbl, cdyip 2024 KbL1

Koxrem kackaner — 1 KoxrteMm kackanbr — 2
Taxcon
JKarajay ‘ OpTaJIbIK JKarajiay ’ OPTaJbIK
Rotifera — Komosparkaiap
Brachionus angularis (Gosse) + + + +
B. calyciflorus f.dorcas (Gosse) + + + +
Filinia terminalis (Plate) + + + +
Keratella cochlearis (Gosse) + + + +
K. quadrata (Muller) + + + +
Synchaeta kitina (Roussel.) +
JKubIHbI. 6 5 5 5 6
Cladocera — ByrakmyprTsiiap

Alona affinis (Leydig) + + + +
Chydorus sphaericus (O.F. Muller) + + + +
JKubiHb: 2 2 2 2 2
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Copepoda — EckekaskTblIap
Cyclops vicinus (Uljanin) + + + +
Kupnst: 1 1 1 1 1
bapabirsl: 9 8 8 8 9

300TJIaHKTOHHBIH 3€PTTENTreH OSKeTTep/Ieri CaHABIK CHIAaTTaMalaphlH TalJail OThIpa
(xkecte 4) Kektem kackanbl — 1 cy alabIHBIHIA €CKEKasKThI masHTapizaiaep (C. vicinus)
O0acelM OoJiFaHBI, OJIap Kbl CaHHBIH 83,47%-bIH KoHE OmocamMarbIHBIH 96,76%-bIH
AHBIKTAJIIBI.

Kekxtem kackaapl — 2 cy adaemabiHma C. vicinus 46,55 % canbiH xoHE 93,91%
OnocamMarbeiH Kypassl. JKaimbl 300TUTAaHKTOH caHbl KekTtem kackanmbl — 1 cy alibIHBIHIA
238007 mana./m® (karanmayza) »oHe 261727 mana./m® (opransikta), an Kexkrem kackamasr — 2
cy anneiabiHaa 180708mana./m3-gen (karamayna) 132704 nana./m3-re(opTasiblKTa), JEHiH
©3reprex.

Kecrte 4 — KokTem kackaabl — 1 :xoHe KokTeM Kackaabl — 2 cy KOWMAJIAPbIHbIH
OekerTepi 00MBIHIIA 300IVIAHKTOHHBIH CAHJBIK KOpceTKimTepi, cayip 2024 b1

Tonrap KoxreMm kackansl — 1 Cy aiiipIHbI KeoxreMm kackagbl — 2 Cy aiigpIHbI
OOMBIHIIIA OoMbIHIIIA
JKarayay OpTaJIBIK opTaia MoHi Karanay OpTaJbIK opTaia MoHi
Caubl, maHa/m°
Rotifera 52247 27670 39959 93806 70776 82291
Cladocera 141 2551 1346 265 2667 1466
Copepoda 185619 231506 208563 86637 59261 72949
Bbapnbirbl 238007 261727 249867 180708 132704 156706
Brocanmak, mr /m°
Rotifera 41,65 19,50 30,57 97,59 95,10 56,88
Cladocera 1,29 9,49 5,39 3,21 29,85 9,84
Copepoda 685,73 1464,91 1075,32 1087,89 784,70 1019,71
Bbapnbirbl 728,66 1493,89 1111,28 1188,68 909,64 1086,43

300IJIaHKTOHHBIH, opTaia Ouocanmarbl Kektem kackamel — 1-me 1111,28 mr/m?,
Kektem kackagpl — 2-me 1086,43mr/m*® kypanmel. Byn kepcerkimrep Cy KoWMamapbIHBIH
KOPEKTIK JAEHrell opTaia OoJbIl TaObLIATBIH 0L — ME30TPO(THI Cy alJbIHIapbIHA KIPETIHIH
KepceTe/Il.

KopsbiThinabl. benoropka keminae 10 »xone Kexrem Kackanbl cy alapiHbIHAA 9
300IJIAaHKTOH TaKCOHBI TipKenal. Exi cy alabIHBIHAaAa KOJIOBpaTKajgap caHbl OOWBIHINA
OaceiM TOM OOJBIN TaOBULIBL. ECKEKasKThI MIassHTOpi3nmiiaep, ocipece C. vicinus, ken
IKOXKYHECIH/IE MaHBI3Ibl OPBIH ajajbl, OUTKEHI ojap 0acka Cy OpraHu3MIEPiHIH CaHbl MEH
KopekTeHyine ocep eremi. Kekrem kackamei — 1 xome Kekrtem kackamel — 2 cy
alBIHIAPBIHIA 300TUIAHKTOH Bl 3€PTTEY apKbUIbl €CKEKASKThI MasHTIPI3IIICPIiH, dcipece,
C.viCINuS-TeIH OachIM €KEHIH KOPCETTI.

AnpiHFaH MoniMeTTep benmoropka kemiHIH TPO(PTHUIBIK JEHredi o — OJUTOTPOQTHI
00J1bII TaOBUIABI, OJ1 300IJIAHKTOHHBIH TOMEH OHIMILIITIMEH CUIATTaIadbl.

KexTeM kackaabl 300MIAHKTOHBIHBIH, CAaHJIBIK KOPCETKIIITEP1 CY alIbIHBIHBIH TYPAKTHI
YKarIalbIH J)KOHE OJIapbIH o — ME30TPO(PTHI IEHreliHe COMKeC KEIETIHIH KOpCeTe Il.

KopriTa kenrenge ’KamOblu1 00JIBICBEIHBIH €K1 Cy aibIHBIHBIH benoropka Mmen Kekxrem
kackaabl — 1 »xoHe Kekxrem kackaabl — 2 Cy alabIHAAphl op TYpii OalbIKTap, KOCIMTIK



«Central Asian Scientific Journal» Ne1 (25) — AHeaps — Mapm 2025
A
OaJIbIKTap a3bIKTApbIHBIH KYPAaMbIHBIH Jamy JACHTeWIH 3epTTeYIIH YJIKEH MPaKTUKAIBIK
MaHBI3BI 0ap.
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(r. Anmmatsl, KazaxcraH)

POJIb MEXKIYHAPOAHbBIX CTAHAAPTOB B ®OPMUPOBAHUH
HAIIMOHAJIBHOM YT'OJIOBHOM NOJIUTUKHU

AHHOTauMs: MexXayHapOoAHbIE COTVIAIIECHUS M CTAaHAAPTHI UTPAIOT BAXKHYIO pPOJb B
dbopMUpOBaHUM U PA3BUTHUU HAIMOHAJIBHBIX MPABOBBIX CHUCTEM, B TOM uucie B cdepe
YTOJOBHOW TMOJUTHUKKA U HakazaHwil. B ycioBusix rio0anu3aluu CTpaHbl CTAJIKUBAIOTCS C
HEOOXOJAMMOCTBIO  aJ[alTalldd CBOEr0 3aKOHOJATENIbCTBA M IPAKTUKH NPUMEHEHUS
HaKa3aHUW K MEXIYHApPOJIHBIM TPEOOBAHUSAM, YTO OKa3bIBACT 3HAUUTEIHLHOE BIIMSHHUE Ha
7 (PEKTUBHOCTH YTOJIOBHOTO MTPaBOCY U

B sToli cratbe paccMaTpuBaeTCs BIMSHUE MEXKIYHAPOJIHBIX COTJIAIICHUN, TAKUX Kak
MEXAYHAPOJHbIE KOHBEHLIMH, IOTOBOPBI U PEKOMEHAALMHA MEXIYHAPOJAHBIX OpraHU3aLNM,
Ha HAalMOHAJbHBIE 3aKOHOJATENHbCTBA B OOJACTH YrOJOBHOI'O HakKa3aHWs, a TaKXkKe Ha
MPAKTUKY UX TPUMEHEHHUS B PA3JIMYHBIX CTPaHaX.

KirueBble ¢JjI0Ba: yrojaoBHBIM 3aKOH, MEXKIYHApOIHBIM CTaHAApT, 3alluTa Ipas.,
MIPUHIIUIIBI, PA3BUTHE.

Pons  MexayHapoaHbIX — coryamieHUd B (OPMUPOBAHUM  HAIIMOHAJIBHOTO
3aKOHOJATEIbCTBA.

MexyHapoiHbI€ COTJIAIlICHNUs, HAlTPaBJICHHbIC Ha 3alIUTY IpaB YeJIoBeKa U 00phOy C
MPECTYMHOCTHIO, UMEIOT TIIyOOKOE BO3JIEWCTBHE Ha YrOJIOBHOE 3aKOHOAATENbCTBO. OaHUM
W3 TaKWUX corjameHuil spisercs BceoOmras aexmapamnwms mpaB uenoBeka (1948), a Takke
0oJiee KOHKPETHBIE MEXIyHapOJHbIE KOHBEHIIMM, Hampumep, KoHBEHIMS O 3amuTe mpaB
YeJIOBEKa U OCHOBHBIX CBOOOJ M MeXTyHapOJHBIN MAaKT O TPAKIAHCKUX M MOJUTHUYECKHUX
mpaBax (1966), koTOpbie YCTaHABIMBAIOT 0053aTENbCTBA JJIS TOCYAAPCTB-YYaCTHUKOB
o0ecreunTh Onpe/eIeHHbIC TTPaBa OCYKICHHBIX.

JlaHHO€ BIMSIHUE TPOSBISIETCS B PA3IUYHBIX ACHEKTaX YrOJIOBHOW MOJUTHKH,
BKJTIOYAS:

['ymaHu3amuo HakazaHUd — MEXKIyHApOJHbIC CTaHIAPThI TPEOYIOT MUHUMHU3AIUU
KECTOKHUX, YHI)KAIOIIUX JTOCTOMHCTBO HaKa3aHWM, YTO MPUBOJUT K CHUIKEHUIO MPUMEHEHUS
CMEpPTHOM Ka3HU U YCTPAHEHUIO MBITOK B PA3HBIX CTpaHaX.

VYcnoBust copepkaHus B MeCTax JIMIIEHHS CBOOOJIbI —  MEXIyHapOJHbIE
opranuzanuu, takue kak OOH, pa3pabaTbiBaloT CTaHAAPTHl COJAEPMKAHUS 3aKIHOYCHHBIX,



= «Central Asian Scientific Journal» Ne1 (25) — AHeaps — Mapm 2025
KOTOPBIE BKJIIOYAIOT PEKOMEHJALUH I10 YJIYYIICHUIO YCIOBUM B TIOpbMaX, 3alpeTy Ha
HACHUJIVE U IBITKH.

[IpyHIMI IPONTOPIUMOHAIBHOCTH HAKa3aHUM — MEKIYHApPOIHbIE COIVIAILICHUS CTaBIT
nepe CTpaHaMu 3ajady 00ecredeHtsl IPONOPIMOHATBHOCTH HaKa3aHUN U MIPEIOTBPALLECHUS
Ype3MEPHBIX CAHKLUN, YTO CIOCOOCTBYET OTKAa3y OT UPE3MEPHBIX CPOKOB 3aKIIIOUEHUS U
KECTOKMX HAaKa3aHUM.

Bimsitnue MeXAyHApOOHBIX CTaHAAPTOB HAa MPAKTUKY HPUMEHEHHS YIOJOBHBIX
HaKa3aHUU.

[IppumMeHeHne MEXIyHapOAHBIX CTAaHAAPTOB B IPAKTUKE HAKAa3aHUNA MOXKET ObITh
PacCMOTPEHO 4Yepe3 MPU3My KOHKPETHBIX CTpPaH, KOTOPBIE aJIalTUPOBAIM CBOHU YTOJIOBHBIE
CHCTEMBI B OTBET Ha MEXKyHapOIHbIC TPEOOBAHMUS.

EBponerickuii  Coro3: IlpuMepom cllyKuUT 3HauyuTelbHOE BiUsiHUE EBporneiickoi
KOHBEHIIMM O IIpaBaxX 4YeJIOBEKAa HA NPAKTUKY NPUMEHEHUs Haka3aHuil B crtpaHax EC.
Hanpumep, B cTtpanax EBpombl, MOANHMCAaBIINX KOHBEHIIMIO, ObUI 3HAUYUTEIBHO COKpAILEH
CPOK IPUMEHEHMs CMEPTHOM Ka3HH, a EBpONENWCKHI CyJ IO IpaBaM YEJIOBEKAa TaKKe
AKTUBHO BJIMACT HAa OTMEHY JKECTOKMX YCJIOBUM COJIEP)KAHUS OCYXKICHHBIX, TaKMX Kak
M30JIALIUSA U UCIIOIb30BaHUE IIBITOK.

Binusaue MmexayHaponHbIX —corjameHuii Ha npaktuky B CIIA  Heckosbko
OrPaHUYEHO, OJHAKO B IOCJIEIHHE NECATHIECTUA HAOMIONAETCS TEHICHUUS K CHUKEHUIO
IIPUMEHEHUSI CMEpPTHOM KaszHu. Hampumep, MeXxIyHapoaHBIM MAKT O TPaXAAaHCKUX U
MOJIUTUYECKUX TMpaBax, noanucanHbli CIIA, HO He paTudUUHpPOBaH, CTal NPUYUHON
HIMPOKHUX JUCKYCCUHM IO BOIIPOCaM T'YMAaHHOCTH HaKa3aHU U COOIOACHUS IPAB YEJIOBEKA.

Poccus: 1lognucaB MHOKECTBO MEKAYHAPOAHBIX COIVIAIIEHUH, BKIIFOYass KoHBeHIMIO
O 3alllMTE MpaB YeJIOBEKa U OCHOBHBIX CB0O0OJ, Poccus Oblna BbIHYKIEHA peOpMUPOBATH
CBOIO CHCTEMY Haka3zaHWil. B wacTHOCTH, B TIOCIIETHUE JECATUIIETHS pOCCUiicKasi cyaeOHast
CHUCTEMa YMEHBIIWJIA 4YacTOTYy NPUMEHEHHUs CMEPTHOW KAa3HH, a TaKKe BBEJIa MEpPbI II0
YIIyUIIEHUIO YCJIOBHH COJEp)KaHUsl B TIOPbMax, YTOObI COOTBETCTBOBATH MEKIYHApPOIHBIM
CTaHJapTaM.

[TpoGsieMbl W BBI3OBBI aJaNlTallid MEXKIYHAapOJIHBIX cTaHaapToB. HecmoTps Ha
MPOrpecc, CyUIECTBYIOT ONpPEEICHHbIE MPOOIeMbl, C KOTOPHIMU CTAJIKMBAIOTCS CTPAaHbI B
IIPOLIECCE MHTETPALMN MEXKIIYHAPOAHBIX CTAHIAPTOB B HALTMOHAIBHOE 3aKOHOIATEILCTBO:

KynbTypHblE M MpaBOBbIE pa3inuuusA: AEIO B TOM, YTO Ka)XJ0€ TOCYHAapCTBO HMMEET
CBOM YHMKAJIbHBIC TPAIWLNHM, COLMAJIbHBIE HOPMBI M IIPAaBOBBIE CHUCTEMBI. AnmanTtanus
MEXIYHAPOAHBIX CTAHAAPTOB MOXKET CTaJKUBAThCS C TPYAHOCTSIMH H3-3a OCOOEHHOCTEU
MECTHOTO 3aKOHOJareNbcTBa. Hampumep, B HEKOTOPBIX CTpaHax C pPa3HbIMU ITPABOBBIMU
cucteMaMu  (Hampumep,  MCIAaMCKUMH  TPAaBOBBIMM  CHUCTEMaMH)  NPUMEHEHHE
MEXIYHAPOAHBIX CTAHJAPTOB MOXET OBITh BOCHPHUHATO KaK yrpo3a HalMOHAJIbHON
WUJECHTUYHOCTH.

HexBaTka NOJMTUYECKON BOJIM: B HEKOTOPBIX CTPAaHAX €CTh SIBHOE CONPOTHUBIICHUE
MEKIyHApOJHBIM CTaHAAPTAM, YTO YacCTO CBSI3aHO C IMOJUTUYECKUMHU U IKOHOMHUYECKUMH
uHTepecamMu. Hanpumep, mNpakTUKa NOPUMEHEHHs CMEPTHOM Ka3HU  MIPOJOJDKAET
CYILLIECTBOBaTh B CTpPaHax, KOTOpble HE PATU(PUIHUPOBAIM MEXIyHAPOJHbIE KOHBEHIIWH,
3ampelaronye JaHHoe HakaszaHwe. [Ipaktnueckas peanusaums crasgaptoB. Jlaxe ecin
CTpaHa paTH(QUUMpPOBAJIa MEXIAYHAapOJHbIC COIJIAIICHHUS, IMpaKTUYecKass peanu3alus HX
TpeOOBaHUII HE BCErja COOTBETCTBYET OKMIAHUSAM. B HEKOTOpBIX CTpaHax, HECMOTps Ha
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HaJIMYKUe HOPM, 3apPEellalolnX KECTOKUE HAKa3aHUs, OCTAETCS BBICOKHI YPOBEHb MBITOK U
HACWJIMS B MECTaX JIMIIECHUSI CBOOO/IBI.

[lepcnexkTuBbl pa3BUTUA MW peKOMeHjanuu. [l JanbHEWIero  yiaydilieHus
NPUMEHEHUS MEXKIYHAPOAHBIX CTaHIapTOB B cdepe YroJOBHOTO MPABOCYIUS MOMXKHO
NPEIJIOKUTh HECKOJIBKO KITIOYEBBIX HAMpPABICHUN: YCHIEHHE MEXKIyHapOIHOTO KOHTPOJIS
MyTEM Pa3BUTHE MEXaHW3MOB MOHUTOPHHTA W KOHTPOJIS 32 COOJIIOICHHEM MEXTyHAPOHBIX
CTaHJAPTOB, TAKUX KaK PETYJSIPHBIE OTUETHI W MPOBEPKUA CO CTOPOHBI MEXKIYHAPOITHBIX
OpraHu3alri.

OOyyeHnne W TOATOTOBKAa KaJapoB, pa3zpaboTka mporpaMM 10 OOYYCHHIO
MPaBO3aNTUTHUKOB, CYJIeH U COTPYTHUKOB MPABOOXPAHUTEIHHBIX OPTAaHOB MEXTYHAPOTHBIM
CTaHAapTaM IpaB dYeJOBeKa. AJANTaiys MEXIYHAPOJHBIX CTAaHIAPTOB K HAIIMOHAJIBHBIM
peanusM: CTpaHbl JIOJDKHBI aJanTHPOBATh MEXIYHAPOJHBIE CTaHAAPTHI C Yy4e€TOM CBOEH
KyJbTYpHOH, NMPAaBOBOM U COLUAIBHO-DPKOHOMHYECKOU crenuduku, o0ecrneyuB mpu 3TOM
MaKCUMAaJIbHYIO 3alIUTY MPaB YEIOBEKa.

3akmoueHue. MexayHapoHbIE COIVIANIEHUS U CTAHJAPThl OKA3bIBAIOT 3HAYUTEIHHOE
BIIMSIHUE Ha 3aKOHOJATENIbCTBO M TPAKTUKY TMPUMEHEHUS YTrOJOBHBIX HaKa3aHUW B
pasnuyHbBIX cTpaHax. HecmoTpss Ha mporpecc, BBI3OBBI, CBS3aHHBIE C KYJIbTYpHBIMHU
Pa3TUYUSAMU, TOJTUTUYECKUMH W SKOHOMUYECKMMH WHTEPECAaMH, OCTAIOTCSl aKTyalbHBIMHU.
Baxxro mpomomkaTe paboTy Haj YIy4IICHHEM MEXaHU3MOB peau3alid MEKIyHApOIHBIX
HOPM, 4YTO TMPHUBENET K TapMOHM3AIlMH YTOJOBHOW TOJMTHKU C MEXIYHAPOIHBIMU
CTaHAApTaMH TIPaB YEJIOBEKa W TMOBHIMICHHUIO d()DPEKTUBHOCTH MPABOCYAMs B TI00aTLHOM
KOHTEKCTE.
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AHAJIN3 CTPATEI'UM PEAJIM3AIIUUA YIIPABJIEHUSA YEJIOBEYHECKUMH
PECYPCAMMU B OPI'AHU3ALINU

AnHOTamusi: B crartbe paccMaTpUBalOTCd COBPEMEHHBIE KOHLENIUHU YIPABICHUS
yenoBeueckumu pecypcamu (YUP) u ux BiaMsHUE Ha OpPraHM3allMOHHYIO 3(pPEKTUBHOCTS.
Ananusupytrorcs kioueBble HR-cTpaTteruu, oneHuBaroTcs ux CUiabHbIE U Cl1adble CTOPOHBI, a
TaK)K€ BBIIEISIOTCS MEPCIEKTUBHbIC HANpaBJICHUS Pa3BUTHS JaHHOM oOmactu. Ocoboe
BHUMaHue yzaensercs npumeHennto HR-ananutuku, nudposuszanuy KaapoBbIX MPOLECCOB U
BHEJPEHUIO THOKUX MOJIEJIEH YIIpaBiIeHUs IepcoHanoM. B pabore nmpoBeieH CpaBHUTENbHbBIN
aHaIU3 TPAaJULMOHHBIX M HWHHOBAIMOHHBIX HR-cTparermii, Nno3BoJAIOMMIA ONpPENEIUTH
HanOoJiee pe3yJbTaTUBHbBIE MOAXO/bI K YIIPABIECHUIO IEPCOHATIOM B YCIIOBUSAX COBPEMEHHOMN
HKOHOMUKHU.

KiroueBble cjioBa: yIpaBieHUE 4YelOBeUeCKMMHU pecypcamu, HR-cTparerum,
nepcoHal, 3¢ dekTuBHOCTh opranu3anuu, HR-ananutuka, undgposuszanus HR.

CoBpeMeHHbIE KOMIIAHUHM BBIHYXIEHBI MEPECMAaTPUBATh TPATULUMOHHBIE MOIXOIbI K
YIPaBJICHUIO MTEPCOHATIOM, YTOOBI COOTBETCTBOBATh MEHSAIOIIMMCS YCIOBUSM pPhIHKA TPY/a.
[HudpoBuzamusi, aBToMaTu3alusi OU3HEC-TIPOIECCOB, YyIajdeHHble (QopMaTel pabOThl U
pacTymias KOHKYpPEHIMS 3a KBaJU(pUUUPOBAHHBIE KaJapbl TpeOyIOT OT OpraHu3anui
ruOKOCTH U aIalITUBHOCTH. B ycnoBHsIX HECTaOMIbHON 3KOHOMHUYECKON Cpeibl YIpaBlieHUE
YeJIOBEYECKUMH pEeCcypcaMd CTAHOBUTCS BaKHEMIIUM (PaKTOpPOM YCIEUIHOIO pPa3BUTHUS
KOMITaHHH.

CornacHo uccnenoBanuto McKinsey, opranuzanmu, axkTHBHO BHEAPSIOLINE
coBpeMenHble HR-ctpareruun, nemoncrpupyror Ha 35% Oojee BBICOKYIO MPOAYKTUBHOCTH
COTPYJHHMKOB II0 CPaBHEHHIO C KOMIIAHUSIMHU, HCIIOJIB3YIOIIMMHU TPAJULIUOHHBIE METOJbI
ynpasienus [1]. Jlanusii pakt moareepxkaaer, 4ro s¢dextuBHbie HR-cTpaTternn crnocoOHbI
MOBBICUTh HE TOJBKO BOBJICUEHHOCTh U YJIOBJIETBOPEHHOCTh COTPYJIHUKOB, HO U
(vHaHCOBbIE TIOKA3aTEIN OpraHU3alllu.

OmuuM W3 3HaYMMBIX (DAaKTOPOB HW3MEHEHHM B cdepe ymnpaBieHUs MEepCOHATIOM
ABJISIETCSI CMEHA MOKOJICHUI Ha pbIHKE TpyJa. MoJio10e MOKOJEHUE COTPYIHUKOB, BKIIOYAs
npeacrasuteneid Gen Z u Millennials, opueHTHpOBaHO Ha MPOQPECCHOHATLHOE Pa3BUTHE,
OanmaHc MeXy pabOTOM U JIMYHOMN KU3HBIO, a TAK)KE LIEHHOCTH KOPIIOPATUBHOM COLMATbHOMN
orBerctBeHHOCTH. CormacHo otuery Deloitte, Gomee 70% MONOABIX CHEIUAIKCTOB
paccMaTpuBaroT THOKOCTh pabouero rpaduka Kak OJIMH U3 KI0YEBBIX (PaKTOPOB IIPU BEIOOPE
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paboromarens [2]. DTo 3acraBiseT opraHu3alMu agantupoBaTh cBom HR-crparermm x
HOBBIM 0>KMJIaHUSIM IEPCOHAA.

Pa3ButHe ynpaBiieHUs] IEPCOHAIOM IMPOILUIO HECKOJIBKO KIIKOYEBBIX 3TAnoB. B Hayane
XX Beka OHO 0a3upoOBAIIOCH HA AJMUHUCTPATUBHON MOJENH, TPH KOTOPOM OCHOBHOE
BHUMAHHME YJIETSIOCh KaJpOBOMY YYETy, pacyeTy 3apaboTHOM IMjiaThl M COOJIOJICHHUIO
TPYIOBOTO 3aKOHOJATENbCTBA. Takol moaxox OblI 3PPEKTUBEH B YCIOBHIX TPAAUIIMOHHOMN
HSKOHOMUKH, HO HE YUUTHIBAJI MOTUBAILIUIO COTPYAHUKOB U UX MPO(ECCHOHAIBHOE Pa3BUTHE.

Bo BTopoii nonoBuHe XX Beka, MO BIUSHUEM UCCIEIOBAHUM B 00JaCTH MCUXOJIOTUH
TpyZa, YIpaBJICHUE IEPCOHAIOM HAYaJl0 YYUTHIBaTh 4YenoBeueckuil (akrop. Teopum
MOTHUBaLMHU, NpeioxeHHble Macnoy, ['epudeprom u Makl'peropom, 3ajgoKuiii OCHOBY
MOBEJCHYECKON MOJEIN yIpaBieHUus mnepcoHasoM. KoMmmanuu cTanu NOpUMEHSTh
porpaMmMbl OOy4EHHs, KOPIOPATUBHYIO KYJbTYpPY M HEMaTEpUAIbHYI0 MOTHBAIMIO Kak
MHCTPYMEHTBI TOBBIIIEHUS Y(PPEKTUBHOCTH PaOOTHI COTPYIHUKOB.

CoBpemenHbiii stan pa3Butusi HR-MeHemxkmenTta cBsizan ¢ uHTerpauueit HR-
cTpareruii B 001Iyt0 Ou3Hec-MozAelb KoMmnaHuu. [1oaxo/, U3BECTHBIN KaK CTpaTeru4yecKuit
HR, mnpeanosiaraer akTUBHOE MCIOJIB30BAHUE AHAJIUTUKU JAHHBIX, MPOTHO3UPOBAHHE
KaJIpOBBIX PHUCKOB, BHeapeHue LudpoBbix HRM-cucrem u pa3BuTHE THOKUX Mojenen
yIpaBJIEHUS IEPCOHATIOM.

HR-menemxment XXI| Beka 0Oa3upyercs Ha HECKOJBKUX KIIOYEBBIX KOHUEHIUSX.
VYnpasnenne Ttanmantamu (Talent Management) HampaBlIeHO Ha BBISIBIICHUE, Pa3BUTHE U
yAEpKaHUE TNEPCIEKTUBHBIX COTPYAHUKOB, YTO OCOOCHHO Ba)XHO B YCJIOBHUSX BBICOKOH
KOHKypeHIun 3a Kaapbl. ['mOkue meronwl ynpasneHus (Agile HR) opuentupoBansl Ha
agantauuio HR-cTpareruii k u3MEHSAIONIUMCS YCIOBUSIM Ou3Heca. JlaHHBIE TOAXOBI
00€eCcreynBalOT KOMIIAHUU BO3MOXHOCTh OBICTPO pearupoBaTh Ha W3MEHEHUS pPbIHKA U
MOBBIIATH BOBJIIEYEHHOCTh MEPCOHAIA.

OmauM 3 Hambosiee 3HAUYMMBIX HampaBiieHnd HR-menemxmenrta sBasercs People
Analytics — MeTton aHann3a MaHHBIX, MMO3BOJIAIONINIA MPOTHO3MPOBATH TEKY4ECTh KaJIpOB,
BBISIBIIATH KIIIOUEBbIE (DAaKTOPhI MOTHBAIMU COTPYIHUKOB U ONTHMH3UPOBATH KaJpPOBHIE
pemenus. Baxnyro posb urpaet konnenmus Employee Experience, kotopast poxycupyercs
Ha CO3/laHUM  ONAronpusiTHBIX  YCIOBUH Tpyla ¢  KOPIOPATUBHOM  KYJBbTYpHI,
CHOCOOCTBYIOIIEH MOBBIIIEHUIO JIOSIIBHOCTH MIEPCOHAIA.

[IpaBmiibHO BbICTpOeHHass HR-cTpaTermsi okas3plBaeT 3HAYNUTENIBHOE BIIMSIHUE Ha
opraHu3alnMoHHyio 3¢dexktuBHOCTh. Kommanuu, BHenmpstomue nepenoBbie HR-metomsi,
JEMOHCTPUPYIOT 0o0Jiee BBICOKMN YpPOBEHb NPOAYKTUBHOCTH COTPYJIHUKOB, CHUKEHUE
TEKYUYECTH KaJpOB U YJIy4lllEHHE KOPHOpPAaTUBHOM KynbTyphl. MccieqoBaHusi MOKa3bIBaIOT,
YTO OpraHu3aluu, ucnonb3ytoume HR-ananutuky u nu@poBu3anuio KajpoBbIX MPOLECCOB,
nocturatior Ha 20-30% Oosiee BBICOKHMX MOKa3aTene 3(P(EeKTUBHOCTH MO CPABHEHHUIO C
KOMIIaHUSAMU, UCTIOJIB3YIOMKUMU TpaauiimonHsie HR-noaxonast.

VYrpaBneHue 4eI0BeUEeCKUMHI PECYpcaMu MmepecTano ObITh CyTy0o aiMUHUCTPATUBHON
GbyHKIMEH U IpeBpaTUIIOCh B CTPATErHYECKU 3HAUMMYIO 00J1acTh, CIOCOOCTBYIOIIYIO POCTY
KOHKYPEHTOCTIOCOOHOCTH KOMITAHHH.

B coBpeMeHHBIX OpraHM3alusIX MPUMEHSIOTCS pa3INYHble MOJEIU YIPaBICHUS
MEPCOHAJIOM, BBIOOP KOTOPBIX 3aBHCHT OT OM3HEC-MOJIENH, OTPACIEBBIX OCOOEHHOCTEH W
KOPIIOPATUBHOM KyJNbTYpbl. AHanu3 cymectByrommux HR-crpaTeruii mo3BosisieT BBIACIUTH
TPU KIIOYEBBIX TMOAXOAA: AIMUHUCTPATUBHYIO, CTPATErMYECKyl0 W THOKYyI0 MOJeNu
yIpPaBJIEHUS IEPCOHATIOM.
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AJIMUHHUCTpATUBHAA MOJI€]Ib OPUEHTUPOBAHA HA CTPOTHM KOHTPOJb U (hOpMaAITHU3AIUIO
HR-niporieccoB. OCHOBHOM akIIEHT B JAHHOM IMOAXOJE JeNaeTcsl Ha COOMI0ACHUE TPYI0BOTO
3aKOHOJIATEIbCTBA, JOKYMEHTOOOOPOT W pPEriiaMeHTHUPOBAHHOE BBIMIOJIHEHHE KaJpPOBBIX
npouenyp. IlogoOHas Monenb ympaBi€HUS pacupocTpaHeHa B TOCYAAPCTBEHHBIX
YUPEKICHUIX, TPAJAUIUOHHBIX TPOMBIIIJICHHBIX NPEANPUITUAX U KPYITHBIX KOPHOPALHIX C
KECTKOU uepapxuen. Ee KIroyeBbIMHA IPEUMYIIECTBAMH SIBIISIOTCS TPO3PAYHOCTH IIPOLIECCOB
M MUHHMMU3AIMUS KaApPOBBIX pUCKOB. OJHAKO JlaHHAsh MOJENIb HUMEET Psii HEIOCTaTKOB,
BKJIIOYAs HU3KYI0 MOTHUBAIMIO COTPYJHUKOB, OTPAHUYCHHBIC BO3MOXHOCTH KapbepHOTO
pocTa U cnadyro aganTaiuio K K3MEHEHHUSIM BHEIIHEH CPEIbI.

CrpaTernueckas MOJENb YIPAaBICHUS MEPCOHAIOM Mpeanojaraer uHTerpauuo HR-
MOJIUTUKN B OM3HEC-CTPATETHIO KOMIIaHWHM. B pamkax 3TOro moaxoga KaJapOoBbI€ PELICHUS
MPUHUMAIOTCS C YYE€TOM JIONTOCPOYHBIX Iiened opranuzainuu, a HR-ciayx0b1 akTUBHO
Y4acTBYIOT B CTPATETHUUECKOM IJIAHUPOBAHUM. KoMIaHuu, UCIOJIb3YIOIINE TAHHBIN MOAXO/,
BHEJPSIIOT MPOrPaMMbl Pa3BUTHS IE€PCOHANA, CUCTEMbl MOTHUBAIMM W KOPIOPATUBHOM
KYJIbTYpbl, HalpPaBJICHHbIE Ha IOBBIIICHHUE BOBJIEYEHHOCTH COTPYAHUKOB. MccinemoBaHus
MOKa3bIBAIOT, YTO OpraHu3ainuu, uHTerpupyromme HR-ctparernto B 00mmuii mporecc
yIpaBJICHUS], IEMOHCTPUPYIOT OoJiee BbicOkue Tokaszarenu s¢ddextuBHocTu. Ho maHHBIN
MoaX0/1 TpeOyeT 3HAUMTENIbHBIX MHBECTUILIMI U TecHOro B3aumoerctBust HR-otnena ¢ Torm-
MEHEI)KMEHTOM.

['mobkue HR-cTparerun mnpeAcTaBiIsAiOT €000l Haubojee aJanTHUBHYIO MOJCIb
YIIPaBJICHUS] TIEPCOHAIIOM, TMO3BOJISIIOLLYIO ONEPATUBHO pEarupoBaTh HAa W3MEHEHHS pPbIHKA
Tpy/Zla U BHYTPEHHHUE MOTPpeOHOCTH opranu3auuu. B ux ocnoBe nexut koHuenuus Agile HR,
KOTOpasi MpeAnojiaraeT JCLEHTPAIM30BAHHOE TNPUHATHE PEIICHUN, WHAUBUIYAIbHBIC
TPACKTOPUM KApPhEPHOTO PA3BUTUA M HCIOJIb30BaHHE IU(PPOBBIX HHCTPYMEHTOB IS
aBTOMATHU3AIMM KaJpOBBIX TporeccoB. JlaHHbIl monxon Haubosee BOCTpeOOBaH B
WHHOBAIIMOHHBIX U OBICTpOpacTyIIUX oTpacisx, Takux kak IT, ¢unancel m kpeaTuBHBIC
UHAyCcTpuu. [MOKOCTH B yOpaBICHUH TMEPCOHAJIOM  CIIOCOOCTBYET — IMOBBIIICHHUIO
BOBJICYEHHOCTU COTPY/HUKOB, YBEJIMUEHUIO UX YJAOBIETBOPEHHOCTH pabOTON U CHUKEHUIO
YPOBHS TEKYUECTH KaJpOB.

Br16op HR-cTpaTernu 3aBUCUT OT KOHKPETHBIX YCJIOBUM JEATEIHHOCTH KOMITaHUH. B
YCIOBUAX IHU(PPOBU3ANMUN HAUOONBINMN TOTCHIIMAT ISl TOBBIIMICHUS A()PEKTHBHOCTH
JEMOHCTPUPYIOT TMOKME MOJIETH YIPaBJICHHUS IMEPCOHAIOM, IMOCKOJIbKY OHHU IO3BOJISIOT
coYeTaTh CTpaTeruuecKrue OU3HeC-11e1 ¢ HHAUBUAYAJIbHBIMU MOTPEOHOCTSIMH COTPYAHUKOB.

OddextupHas peanusanuss HR-cTtpateruit  HeBo3MOkHA 0€3  HMCIOJIB30BaHUS
COBPEMEHHBIX HHCTPYMEHTOB YIIPABJICHHS TIEPCOHAJIOM. BaXHEWIIMMHU »IeMEHTaMU
ycnemHo HR-cTparernu SBISIIOTCA aHAJIWTUKA [AHHBIX, ABTOMATHU3alMs ITPOLIECCOB,
pa3BUTHE KOPIIOPATUBHOM KYJIBTYPHI U aJaliTUBHBIC MOJICJIM MOTHUBAITUH.

OpauM W3 KITIOYeBBIX MHCTpyMeHTOB sBisieTrcss HR-anamutuka (People Analytics),
KOTOpasi TO3BOJISIET OpraHM3alusaM TMPUHAMATH OOOCHOBAaHHBIC KaJpOBBIC PEIICHUS Ha
ocHOBe  JaHHbIX. Kommanuu, axktuBHO wucnonsdyroume HR-anamutuky, wmoryr
MIPOTHO3UPOBATh YPOBEHb TEKYYECTH KaJApOB, aHAIU3UPOBATh (HaKTOPHI, BIMSIONINE HA
MOTHBAILMIO  COTPYJHHUKOB, H  pa3pabaThiBaTh TEPCOHATU3UPOBAHHBIE  CTPATETUU
ynpasnenusi. CornmacHo wuccnenoBanuto Deloitte, BHenpenne HR-ananutuku mno3BossieT
CHU3UTh TEKy4eCTh nepcoHasna Ha 31% U NMOBBICUTH BOBJIECYEHHOCTh COTPYAHUKOB Ha 26%
[2].

Tadoauna 1 — OcHoBHBIE MeTPUKH, IPpuMeHsieMble B HR-ananuTnke
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Iloka3zaTenb Onucanue Bausinue Ha Ou3Hec
Employee turnover rate YpoBEHBb TEKYUECTH KaJIpOB Bricokuii nmokasarenb
CUTHAJIU3UPYET O MpobiieMax B
MOTHBAIIMH U KOPIIOPATUBHOMN
KYJbType
Time to fill vacancy Cpennee BpeMsi 3aKpBITHS JlmurensHBIN TIporece moadopa
BaKaHCUU BEJICT K CHIXKEHUIO
IIPOAYKTUBHOCTU OHU3HECA
Engagement index NHnexc BOBICUEHHOCTH Bricokuii mokasarenb
COTPYAHUKOB KOPPEIUPYET C POCTOM
MIPOU3BOIUTEIILHOCTH U
CHIDKEHHEM absenteeism
(mpornycKoB paboThI)

ROI ot unBecTunuii B D¢ dexrrBHOCTH IPOTPaAMM IToka3spiBaeT, HACKOJIBKO
oOyueHue pa3BUTHUS COTPYIHUKOB BJIO’KEHUS B 00yueHue
OTIPaBJIaHBI C TOYKU 3PEHUS
ouzHeca

Komnanuu, ucnons3yromue HR-aHanutuky, moiaydaroT OOBEKTHBHBIE JAHHBIE IS
yIpaBJIeHUS NEPCOHATIOM, TPOTHO3UPOBAHUS PUCKOB U AN TALIMA CTPATETHH.

Aptomatuzaiuss HR-mporeccoB Takxke sBiseTcs BaXHbIM (DaKTOPOM IOBBIIICHUS
3¢ ¢deKTUBHOCTH ynpaBiieHuss nepcoHanoMm. McnonszoBanue nudpossix HRM-cucrem
(Workday, SAP SuccessFactors, BambooHR) mo3Bomnsier cokpaTuTh aaIMUHUCTpPATHUBHBIC
U3JIEPKKH, YCKOPUTH MOAOOp COTPYAHMKOB W YIPOCTUTH IMPOLECC aJanTalud HOBBIX
cnermanucToB. Ilo manmnpiM McKinsey, komnanuu, BHeIpuBIIHe aBroMartu3anuio HR-
MPOIIECCOB, CHU3WJIM 3aTpaThl Ha KaJapoBoe agMuHHCTpupoBanue Ha 40% u cokpartwin
cpeaHee BpeMsl 3aKpbIThs BakaHCUM Ha 35%.

KopnopatuBHas KyJibTypa UTpaeT pelarollyo pojib B JOpMUPOBAHUHU BOBJICUEHHOCTH
COTPYJHMKOB W CO3JaHUU OnaronpusiTHod padoueit cpeasl. HWccneposanue Gallup
ITOKA3bIBAET, YTO KOMIIAHUU C CHJIBHOW KOPIOPATUBHOM KyJIbTYpOU IEMOHCTPUPYIOT Ha 21%
0oJiee BBICOKYIO NPHUOBUIBHOCTh MO CPAaBHEHUIO C OpPraHU3alUsAMH C HEUTpaIbHOU WM
cnaboii  kopropaTuBHON cpenod  [3]. BaxkHbIMEM HHCTpyMEHTaMu  (HOPMHUPOBAHHS
KOpIIOpaTUBHOW KyJbTypbl sBIsiIOTCA Merton SCARF, opueHTHMpOBaHHBIM Ha CO3/1aHHE
cpenbl cnpaBeauBoCcTH U aBToHOMEH, U MeTtomosiorus OKR (Objectives and Key Results),
no3BoJsAomas 3p(HEKTUBHO YNPABIATh LEIIMU COTPYIHUKOB.

VYenemnas — peamusamust HR-cTpareruit TpeOyeT  KOMIUIEKCHOTO — TMOAXO7A,
BKJIIOYAIOIIETO HUCMHOJb30BaHUE AaHAIUTUYECKUX HWHCTPyMEHTOB, uLupposuzamuio HR-
IIPOLIECCOB U Pa3BUTHE KOPIIOPATUBHOM KYJIBTYPBI.

Jnst omenku 3ddexTuBHOCTH paznuuHbix  HR-cTpareruit  Obuto  mpoBeneHO
AMITUPUYECKOE HCCIIEIOBAaHUE B KPYITHON MEXIyHApPOIHON KOMIIaHUU, padoTatouieil B chepe
BBICOKHX TEXHOJIOTMH. B pamkax uccienoBaHus UCIOIb30BATUCh METO/IbI KOMIIAPATUBHOTO
(cpaBHenne HR-cTparerun opranuszanuu ¢ nepeioBbIMU MPAKTUKAMH MUPOBBIX KOMIIAHUN),
KoJu4yecTBeHHOro (uHTepBbl0 ¢  HR-nmupexkropoM, pykoBoaUTENsIMU  OTAEIOB U
COTpYJAHMKaMH) M  KayecTBeHHOro aHanu3a (oOpaborka HR-pmanHbIX, aHanu3
yIOBJIETBOPEHHOCTH COTPYAHUKOB, MCCIEIOBaHWE JUHAMUKH TEKYy4yeCcTH KaJpoB) 3a
MOCJIETHUE TPH IOJ1a.

Pe3ynbprarel uccimenoBaHus mokazaiv, 4To BHeApeHue HR-anHanmuTuku mno3Bomuio
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CHU3UTh TEKy4eCThb KaApoB Ha 18%, a aBTOMarW3anusi pEeKpyTMHra COKpPATHIIA CpPEIHEE
BpeMsi 3aKpbITUs BakaHcui ¢ 45 no 28 nneil. Kpome Toro, nepexo Ha rMOPUAHYIO MOJIENb
paboThI MPUBEIT K YBETUYEHUIO YAOBIETBOPEHHOCTH COTPYHUKOB Ha 22%.

OaHuM U3 KITIOYEBBIX (DaKTOPOB, CIIOCOOCTBOBABIIMX MOBBIMICHUIO 3()(PEKTUBHOCTH
HR-cTpaterun, crajio BHeIpeHHWE UHAUBUAYAIBHBIX KapbepHbIX TPACKTOPUH U
MEPCOHANM3UPOBAHHBIX IPOTPAMM PA3BUTHS COTPYAHUKOB. JlaHHBIE MEpBI IPUBEIIN K POCTY
BOBJICYEHHOCTH MEPCOHANIA HA 25% M yIyUIIEHUIO0 KOPIIOPATUBHOIO KIIUMATA.

PesynbTaTel HMcciienoBaHUSA NOATBEPKAAIOT, 4TO cTparerndecknii HR-menemxmeHr,
OpUEHTHUPOBAHHBII Ha THMOKOCTb, BOBJIEYEHHOCTh COTPYJIHHUKOB W aBTOMATH3ALUIO
IIPOLIECCOB,  JAeT  3HAYUTEIBbHOE  KOHKYPEHTHOE  IpeumylnecTBo.  Kommnanuw,
WHBECTUpYIOLIME B OOy4YeHHE TIepCOHAlla W pa3BUTHE KOPIOPATUBHON KYJIBTYPHI,
JEMOHCTPUPYIOT 00J€€ BBICOKYIO YCTOWYMBOCTb K OSKOHOMHMYECKHM KpHU3UCaM U
M3MEHEHHSIM Ha PhIHKE TPYA.

HecMoTpst Ha noctikeHuss B oOiiacTu ympasieHust mnepcoHanioM, HR-crparerun
CTAJIKUBAIOTCS C PSJIOM BBI30OBOB, TPEOYIOIIUX aJaNnTallMd K HOBBIM ycIOBUAM. OjHON U3
OCHOBHBIX MPOOJIEM SIBIIAECTCS YCUJICHHE KOHKYPEHIIUU 3a KBaTU(UIMpPOBaHHBIE KaJphl. B
YCIOBUSIX Tio0amu3alud W IUGPOBU3ANMKU JIYUIIHE CHEIUATUCTBl MOTYT BBIOMpaTh
paboTropaarenei o BCeMy MHUPY, 4TO MOBBIIAET 3HaunMocTh HR-Openga komnanum.

Jpyrum BakHBIM BBI30BOM SIBJIIETCS HE0OXoAuMOCTh IudpoBuzanun HR-npormeccos.
Opranmzanuu, He BHeApsoonme coBpemeHHble HRM-cucteMbl W aHaIUTHYECKUE
MHCTPYMEHTHI, TEPSAIOT KOHKYPEHTHBIE TpeumyIiecTBa. [I[poruo3upyercs, uTo B OavKaiiiem
Oynymem OyAeT aKTUBHO HCIIOJIb30BAaThCS HCKYCCTBEHHBIM MHTEIUIEKT B YIpaBICHUH
MEPCOHAJIOM, YTO MO3BOJIMT aBTOMATHU3UPOBATh MPOLECCHI OAOOpa, afanTaluyd U O0y4eHHs
COTPYIHHKOB.

3HAYUTEIBHYIO pPOJb WUIPacT HU3MEHEHHE OXHUAAHUN COTpyAHUKOB. COBpEMEHHBIE
pabOTHUKHU OXXHMJIAIOT OOJBINEH THOKOCTH, MEPCOHATM3MPOBAHHOTO MOAXO0Aa K Kapbepe U
yIy4IIeHHOro OajaHca Mexay paboToil W JUYHOW >ku3HBIO. KoMmanuu, KOTOpbIe CMOTYT
aJanTUPOBATHCS K A3TUM H3MEHEHHUSIM, IMOJy4aT KOHKYPEHTHOE MPEUMYLIECTBO Ha PBHIHKE
Tpyaa.

Takum o6pazom, Oyaymee HR-menemxmenta ompenensercs TpeMs KIHOYEBBIMU
HampaBieHusiMu:  nudpoBmzamusi  HR-mporieccoB, rubkume  Mozenu  paboThl U
IIEPCOHATIM3UPOBAHHBIE CTPATETUM MOTUBALIMH COTPYAHUKOB.
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OEJIBAEPJIEPAIH OMIPIHE K9CIBU CTPECCTIH TEPIC 9CEPI

AHjgaTna: OAeOMETTEepAlH KOMIIUNTiIHAEC aJaMHBIH SMOLMOHAIIBIK KYH3eIiciH
Oaranayra apHajiFaH cayajJHama »oHe cyx0ar Tocuiiepl KapacThIpbUIFaH, O 9MIicTep Kol
Karjaiga 3epTTeNeTIH TYJIFaHbIH OacTamkpl HeMece I1IIKI JKai-KyHiH, 3apjaan IIeryiH
3epTTedll. OMOIMSIIBIK KYH3eNic JCHTeWiH aHbIKTay MKOHE TOMEHJETy —Ke3 KeJreH
aypyJnapIblH  albIH-adyablH Heri3ri ¢aktopiapbiHbiH  Oipi. OcCbhl  9MeOMETTIK IOy
HOTIKECIHAE, SMOIMOHAIABIK CTpECC ACHTeMIH THUIMI1 Oaranay YIIiH JepeKTep/il >KUHaKTarl,
aJIbIHFaH MOJIIMETTEpre, kaHa OHJLY 9AICTEPiH KopceTkiMi3 Keneni. JKeaen MeauuHabIK
KOMEK (erpAlepi - MeAUIMHA KbI3METKEepPJIEPIHIH 1IIIHAET1 KYW3€emicl Kol MaMaHIbIK HeCl.
AKBIpBIHIIA  cajilapbl  KOCiOM  KYM3eNiCTIH  JaMy  KapKbIHBIH  apTThIpaAbl  JKOHE
MICUXOJIOTUSIIBIK, (PU3UKAIIBIK, CTPECCTIK (PaKTOPIAPMEH KaTap, )KYMBICHI aybIp YIKEH KoC10u
MIHAETTEMEHI Tajlan eTeldi. byya Tom MamaHIbIK Heliepl CO3bLIMAIbI CTPECC CHUHIPOMBIH
TyABIPATBIH OPTYpIi (pakTOopiapra Kayin TeHaipeai. byn onedu momyablH MakcaThl Keael
MEIUIMHAIBIK ~KOoMeK  (Qenpamepiepinaeri KociOum cTpecc MoceleciHe apHajraH
KOJIIAHBICTAFbl 3€PTTEYJIEPAl JKyHesey, OoCchl KYH3eNICTeH TYybIHJaFaH MOCEJNEH1 MICTIyAiH
cebenTepiH, calIapbiH )KOHE MYMKIH JKOJIapbIH Tajay OOJIbIT TaObIIa bl

Tyiiin ce3aep: dbenpamep, crpecc, )Keaea MEAUITMHAIBIK KOMEK.

Kocibn mamaHABIK — Ka3ipri ajgaMm KbI3METIHIH €H MaHbI3abl Oeiiri. Jlerenmew,
JICHCAYJIBIKKA Tepic ocepl KaHaai na Oip Keaeprijiepre Tam 00JFaH Ke3ze 03 MaKcaThlHA KETE
anMaii, KaHmad na Oip KaXEeTTUTIKTI KaHaraTTaHIBIPY MYMKiH OoyiMail KanFaHma maiiia
00JIaTBIH €peKIlle SMOLMOHAIIBIK KYH. [1,2]. OpKEHUETTIH COHFBI MPOTrPECCTEPl KOHE COFaH
OallJTaHBICTBI  TEXHOJIOTHSUIBIK — JaMy €HOEK JKaFmaiimapbl MEH JKYMBIC OpBIHIApBIH
YUBIMIACTBIPYJAa TYPaKThl ©3repicTeplii TyAbIpa OTBIPBIN, CTPECCTIH KOFapbl JIEHIeHiH
Tyaeipabl [31. Ctpecc TITIpKEHAIprimn OOJbINT TAaObLIAABl JKOHE OFAaH PEaAKIUs OpTYpPIl
JeHrenae >kypedi: (PU3MKaIbIK, MIHE3-KYJIBIK, AMOIIMOHAABIK JKOHE KOTHUTHUBTIK [4].
Qenpamep — MEAUIMHANBIK KbI3MET KOPCETY HapPbIFBIHIAFBI JKETKUIIKCI3 opi MaHbI3/IbI
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KbI3METKEP, MCUXOJOTUSIIBIK TEHIEePIMCI3AIKTIH TybIHIAybIHAH KOCIOM KYHIHYTe OKeJeTiH
(dhaxTopsapra TeTen Oepe aaMaybl MYMKIH.

By mMacerneHi 3epTTey OChbl 3aMaHFa KaThICThI (Pesbaepiaepaid >KyYMbIC OpbIHIapbIHA
TalIbUIBIFBIHAH, IIaMaJlaH ThIC >KYMBIC ICTE€yre, KYW3elicke jKoHe NpodhecCHOHATbIbI
KyH3emicke okeneal. AmaMmaapasl e37epl CYMeTiH KOCIOIHeH KeTyre MoXOyp eTelll >KOHE
’KYMBICIIBUIAP/IbIH JKETICTICYIIITIH OfaH ap1 KymenTe i [s]. MeAUIMHATBIK KbI3MET KOPCETY
camachl OYKLI canaia MEeIUIMHAIBIK KbI3METKEPJIEPAiH JKeTICIEYIITIriHEeH TybIHAau b1, by
caJjia 3epTTeyre JaiblK OUTKeH1 (eapAepaepIiH KYMbIC OPbIHAAPBIHIAFb] aliHATIBIMBI, Y3aK
YVaKbIT J>KYMBIC OpHBIHAA KaJaMaybl - CTPECCTIH KepiHici Oosbim TaObuiaapl. FhutbiMu
TYPFBIIAH MEIWIIMHAAA FaHAa eMeC, MEAWIMHANBIK TICUXOJIOTHSAA Ja KbI3BIFYIIBLUIBIK
TYABIPYbl MYMKIH MOJIIMETTEp MEH 3€pTTEyJIepHiH ThIM a3[bIFbl 013711 3€pTTEYIIl pEeTiHAE
Hazap ayzapyra MoxOyp ereni [6]. JyHuexky3uIik neHcaynblk cakray yitbiMbl (1Y) crpeccti
«XXI racelp aypybl» nemn ataiiabl. byn «aypy» O6apran caiibid sxuisien 0apaabl. 2005 KbUIFbI
JJY Eypomnanblk KOH(EpPEHIUACH KYMBICKA OalIaHBICTBI CTPECCTIH 0aCThl MAOCeNe eKeHIH
KOHE TICUXUKAJBIK JECHCAYJIBIK MpoOJieMaTapblHbIH KYHBI JKaJIbl YJITTHIK TaOBICTBIH OpTa
ecenmieH 3-4% KypaWTBIHBIH aTam oTTI [7]. byl Mocenenep/l menry apKbuibl (enbamepiiep
apacblHa TpodeccroHaIbl 30PBIFY bl a3aiTaMbI3 XKOHE KaJpiiap TYPaKTaHAIbI.

OJ1eOMeTKe MOMYyIbIH MakcaTbl: denpaepiep apacblHIaFbl CTPECCTIH TapadyblH aHBIKTAY
KOHE CTpeccke OailmaHbICThI (PakTOpIap bl Oaranay

IJicTepi MEH MaTepraiaaphbl.

PubMed, Google Scholar, Elsevier, Cochrane, Web of Science xone Cyberleninka
FBUIBIMU OazaiapblHJa OpPbIC JKOHE aFbUIIIBIH TUIAEPIHAE FBHUIBIMU OachUIbIMIApFa IOy
Kacalbl.

AKIII ennepinae xacanran aBrop Bram Duffee 3eprreynepinae kyTkapy Kpizmeri 911

KOHBIPAYbIH ajiFaH COTTEH OacTarl marueHTTIH IudQepeHnranap JuarHo3blH aHbIKTaFaHFa
JIEUIHT1 yaKbIT ©Tyl CTPECCTl Karjaiiapra oKeNeTiHIH aitanbl. byn kesnme denpamepre
KOFaphl TajlanTap KOWBUIAIbI, YJIKEH >KayarnmKepIIUTIKIEH TachIMaJJaHAThIH aypyXaHara
JEHIHT1 MEIUIUHANBIK KOMEKTIH carajibl OpPBIHAAIYBI CTPECC ISHTeWIH KyIIeHUTesl [s].
Awmepuka Kypama Illtarrapeiamga 20 ¢enpamepmer cyx0aTTachlll, ojlapia Ke3[eceTiH €H
CTPECCTi, >KOFaphl TOYEKeNJl MIenIiM KaObuigay COTTEepiHiH OIpiH KaKChl TYCIHY YIIH -
cunaTTaMaiblK (DEHOMEHOJIOTHSI 9JIICIH, SIFHU CaHAHBIH KYPBUIBIMAAPBIH OIpIHII TYJIFAaHBIH
KO3Kapachl  TYPFBICEIHAH  3€PTTCUTIH  FBUIBIMIABI  KojganfaH.  CuIarraMajibiK
(heHOMEHOJIOTHSIHBI TaiilajaHa OThIPbIN, 013 denpamepaepaid cyx0ar xayanTapblHaa ajlThl
CaHATThl AHBIKTAIBIK: KBICHIM, JICMPECCHS, dMOIMOHANIBIK IKCTpeMasaap (aIpeHaTuHHIH
aCKbIHYBI )KOHE YaKbITThIH KEHEIOIHIH 1Kl caHaTTapbl 0ap), AMccouualus, Kol TarcbipMma
KoHe emripy. DenpAlIepAiH OChl KOFapbl KYW3ETICKe YINBIPAWTHIH, KAYINTI KYObUIBICTHIH
TOXKIPUOECIH Talljay OChl KYOBUIBICTBIH €peKIle Kyi3emiciH (enpamepiaep/IiH Kajaii 6actan
KeIIpeTiHi Typansl TyciHik Oepmigr. Amepuka Kypama IlltarrapeiHsiH  Gapiibik
aliMaKTapbIHJAFbl OH VI INTaTTaH KEINTeH epTe >KOHE KeIl MaHCAMNTHIK (enpamepiep
cayaJlHaMara aJiblHIBL. OPTYPJIl aliMaKTapJarbl >KOHE OPTYPJl TOXipuOe neHreinepi Oap
dbenpamepaepiiH KOChIMINIA camaibl JAepeKkTepi Qenpamepiep OacTaH OTKEpreH OTKIp
CTPECCTIH >KaFbIMCBHI3 CATIJIAPhIH KEHUTIETY JKOJIAPbIH aHBIKTAY YIIH KaKEeT OOJIIbI.
EBpoma engepianme, conbiH imiHme Ppanmus emiHiH fFameiMaapel  Ymap CypaObe
3epTTeyJiepinae, crpecc aeHreuin Oaramay ymiiH Figian Teacher Stress Anketi yinricid
navinananrad. Kyisemicke OalnaHbICThl  dakTOpiapAbl aHBIKTAy YIIIH KOm MOH/II
JIOTUCTUKAJIBIK PErPECCUSIIBIK TalIayAbl KOJJAAHFaH [10].
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A3usa cosblH imriHae Kopess  XaiakbIHBIH 3epTTeyliiiepl CyOBeKTiIep/ie CTPeccTi
TYJBIPY JKOHE CBIMCBHI3 AMOIIMOHAJABI CTpeccTi Oarajay >KyHeciH o3ipiiey YVIIIH Tepic
BaJICHTT1 SMOLIMOHANIIBI OeiHekmunTepal nainananasl. Jledy xkone 1.6. OKI' curnammaps
apKbUIbI €Kl TYpPJIl AMOIMSIHBI KyaHBIIITHI JKOHE KaWFbUIbI KOHE OJIIICHI'eH AYMOIMOHAIIBIK
KyHhaeri e3repictepai oAty yuiiH 20-30 MUHYTTBIK O€iHENep, KUHO, POJUKTEP TYPIHACTI
ayTMOBU3YAJIJbI BIHTAIAHIBIPYIIAP/IbI TYPJIi )KaHPAAFbl MY3BbIKAIBIK OCHHEIep maiaaaHisl ,
TMJI ennepinne, conbly imiHae Peceiine KopexoBa M.B. makamanmapeiHga Kemeci 3epTrey
omicTepi  KOJJAHBULABL:  cayajlHamajap, TCHUXOJOTHSIBIK TECTUICYy, AMITUPHUKAJIBIK
MOJIIMETTEP/Il MaTeMaTHKAJBIK J>KOHE CTAaTUCTUKANBIK ©HAey. KonmaHbUiFaH omicTepicH:
MaxknuHHIH YHBIMIBIK cTpecc mkanmachkl [11], «EHOeKke gereH Ke3Kapachl XoHE Kociou
Ky#3emicy cayanHamackl. Bunokypa Tect U.Cnunbeprep FHO. XaHuH [12] ©3repTKEH, KEHY
ceiHarbl P.Jlazap sxone C.Bonkman [13], 3epTTey ojicteMeci Toyekenre Oedimuunik A.G.
[IImeneBa [14], TpoekTUBTIK TecT « Kok xanyap» M.3. JlykapeBuu [15], YKbIMJIAFbl
TICUXOJIOTUSIIBIK axyasbl Oaranay omici A.D. dumiiep [16].

[Tonbmia 3eprreymriiepineH AHeta ['poxoBcka €3 eHOEKTepiHjAe 3epTTey djicTeMect
peTiHAe cayalHaMmaHbl TaiijajlaHa OTBHIPHIN, JUATHOCTUKAJBIK TEKCEPY OIICIH JKy3ere
aceIparaH[17]. ABTOpJApAbIH cayajgHamachkl >koHe Y.MaciaxTelH KociOu KyH3emic Typasibl
cayayiHaMmachl OoiibiHIIa 30 cypakTaH TYpaThiH, MeAOUKeNIep MEeH (esbalepiepre apHaliraH,
KYMBICTBIH KYH3€JIIC CHUIIAaThl JKEKE OMIpl ocep €TYyIH aHbIKTayFa, OJapblH >KYMBICTAFbl
KyH3enicke TeTen OepyiH aHbIKTayra KemeriH Turi3al, Maslach Burnout Inventory Macnax
neH JIKeKCcoH a3ipiiereH - cayajlHaMma eki OesiMHeH Typibl. bipinmn Oenim 20 cypakTtaH
Typca, oJ o3 ajjblHa YII TOmNKa OesiHedl. l-meH 9-ra neliHT1 CypakTap SMOIMOHAJIbI
mapmayasl, 10-man 14-ke AeHiHri cypakTap TYJIFAchbI3IaHIbIpyFa KaTbICThl Oenriiepil
MOUBIHIANWIBI KoHe 15-Ten 20-ra JeWiHTT CypakTap KociOM KaHaraTTaHy Typalibl
AMaHAAayIIBIIBIK TyAbIpaabi[ie]. CayaqHaMa COHBIMEH KaTap J>KETICTIKTepre, MakcaTTapra
KOHE KYMBICTAFbl SMOIMOHAIIBIK TMpoOiIeManapasl emaeyre OarbITTaliFaH €Ki KOCBIMIIA
cypakThl KamTuabl. CayanHaMaHBIH eKIHII OeJIriHAe KapKbUIBIK KaHaFaTTaHYMCH
OailmaHbICTRI cypakTap Oap. PecronmeHTTepAiH HOTHXeNepl opOip 1mKi mIkana OOMbIHIIA,
KUITKe colikec ecenrenai. KociOu kyilin kety Kaynin ecenrtey yiriH I skone 11 Tontapabiy ox
xayantapbl aiabiH bl xKoHE [ TonThIH Tepic xayanTapbl KOCBUTYbl KEpeK. OTKEHE ajbIHFaH
Hotmxkenep lllkananpl KociOM opeKeTTI OUIIIPETIH oeMAepre KaThICThI TYCIHIIPY KEPEK[19].
[Ipodeccnonanapl 30pbIFy: KoCIOM KaHaraTTaHy AEHI€HiHIH TOMEHITT 30PbIFYbIH JKOFapbl
JeHredin Oulipesni, aa KaHaraTTaHy JCHICHiHIH TOMEHJIr 30phIFYy CHUHAPOMBIHA Kapama-
Kalmbel ekeHiH Oumipeni. CypakTrapbl Keleciied KypbUIbIMIAlIFaH, ChIHAKTapFa KaThICKAH
dbenpamepiep Typaibl cunaTTaMa JepeKkTepiH Kypa Outy.

Homuoiceci: byn makanana 013 TeK >KaFrbIMCBI3 dMOIMSIIApJaH TYbIHIAFaH CTPECCTI
Oaranayra Hazap ayJapIblK, ajl KaJIFaH OapiblK TaKbIPBHIITAP OCHl MaKaJlaHBIH IIEHOEpIHEH
THIC. AJIZIBIHFBI 9JIcONeTTepre CyHeHCeK, KaFbUIBl HEMECE alllyJIbl CMAJINKKE Y3I1KCi3 ocep
€Ty JKYPEK COFy JKHUITITIH apTThIpajbl >KOHE OIpHENIe XYpPeK aypyJapblH TyAbIPAIb.
ConbIMEH KaTap, OV SMOIMOHAIBIK CTPECC MEMPEeccHs, Ma3achI3NbIK OY3bUIBLICTAPHI,
OUMONSAPIBIK Oy3bUTYJIap, AUCCOIMATUBTI COMKECTIK OY3BIIBICTAPHI JKOHE T.0. CHAKTHI
OlpHeIIe TMCUXOJIOTHSUIBIK OY3bLTyJapabiH ce6eb1 Oomaasl [19]. MyHmail aypynapabl epTe
Oosmkay 013 YIIIH SMOIMOHAIABI KYH3€ETICT1 KEeHY JKOHE AMOLMOHAIIBIK JKapakaTTaH ayJak
Oony ymiH mnaigansl. backa skarmaiina, amamaap >KakbIHIApPBIHBIH KalThIC OOJIyBI >KOHE
KOHUII Kajly CHUSKThI KaWFbUIbl COTTepAl OactaH kemripemi. CorcizmikTepal 6acTaH Kemripy
OjerTe Oenrial 0ip yakbIT apalibIFbIHAA MCUXUKAIBIK HEMECE SMOLIMOHAIIBIK TaJlanTapablH
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apTyblHa OaililaHBICTBl JAeHene crpecc mnaiiga Oonanel. CoOHBIMEH Katap, KyH3elicke
cajayarThl EMeC eMIp CalThl, TAMAKTaHy MOJICHHUETI, ICHCAYJIBIK KOHE dJI-ayKaT Macesenepi,
KYMBIC KOHE OMIp CYpy OpTachl, SJE€yMETTIK KapbhIM-KaTblHac >koHe T.0. byran neitin
KYPTri3UIT€H KONTEereH 3epTTeyliepAc cayajJHaMara >kKoHe cyxOaTKa HeTi3JIeNITeH 9IicTep.l
Koiganyra Oonaaesl . COHBIMEH Karap, Ci3 KeHec Oepy oMiciH KojjaHa OTBIPBIN, CTPECC
JICHTeWiH TOMEHJETE ajachl3, OipaKk Oy Tocimaep CyOBEKTUICpIiH IYyphIC €Mec/THIMCi3
’KayarntapblHa OalIaHBICTBI CEHIMIIpPEK HOTIkKe Oepmeiai. COHIBIKTaH, COHFBI KyHAEp1 013
OCBIFaH OalIaHBICTHI.

Kopvimuinowt: Kazipri yakeITTa cTpeccTi 6ackapy ©Te MaHBI3IbI OOJBIN Kellel HKoHE
Oy GipHeme cebentepre OaillaHbICTBI 0OTYBI MyMKiH. JKaKbpIHa KYPri3UIreH cayalHaMmara
coiikec, amamMAapAblH KOMIILIIr KYMBICTa KOFapbl OJCEKENIEeCTIK OPTaHbIH CcajljapblHaH
CTPECCKE YIIBIPANIbI.

byn miony (Qu3MONOTHSIIBIK CUTHAIAAPBI TaljanaHa OTBIPBIN, SMOLHUS, KyH3elic
KOHE SMOIMOHANIBI KyH3emic OOWBIHINA alJBIHFBl JKYMBICTApbIH IIOJYBIH Oepe.
Mas3zach3bIK HET131HEH dMOIMOHANIBI KyH3eliclieH OaillaHbICThl. [lereHmMeH, aypyxaHaiap
MEH KeHec Oepy OpTalbIKTapblHAAa KaObUITaHFaH Ka3ipri Kyhe SMOIMOHAIABIK KyH3emic
JICHTeHIH OJIIIey cayallHaMallap MEH cyx0ar HeTi31H/er! djicTepre OaillIaHbICThl OH HOTHXKE
ajyFa MYMKIHIIK Oepesl. OMOIMSIIBIK KYH3elic JeHreliH aHbIKTayIbIH JOJITIH KaKcapTy
yuriH 013 (U3HOJOTUSIIBIK peaklusiapFa HETI3ENTreH XYWEH1 YCBHIHFBIMBI3Z Kenenl. byn
YCBHIHBUIFAH JKYMBICTBIH HET13T1 MPOOJIeMalbIK OaFbIThl SMOIIMOHAIIBIK CTPECCTI KOO KIHE
OonaplpMay VIIIH THIMAL JACEPEKTEpAl JKMHAY XaTrTamMachlH d3ipJiey OOJbIN TaObLIAbI.
OU3NONOTUSIIBIK CUTHANAAPABIH KOOIpeK YIruiepi cTpeccTi OaranayablH >KallbUIaHFaH
KYHWeNepiH TaMBITy YIIIiH 6T¢ MaHbI3/bl. Y CBIHBUIATBHIH XaTTaMaHbl TeK KaHa KeIell KopJAeM
OekeTiHE FaHAa €MeC COHBIMEH KaTap KeHec Oepy OpTalbIKTapblHA, ICHXOJIOITApFa,
MCUX0(PU3UOJIOrTapFa, aypyXaHajapra kKoHe T.0. SOMOIMOHAIIBIK KyH3emicke ayap 0osiraH
HAayKACThIH JICHIeWiH aHBIKTayFa KOeMeri THell JACTeH TYXKbIpbIMFa Kenmaik. bomamrak
KYMBICBIMBI3Ia 013 €HTI3eTIH JKyhesnep/l maijganana OTBIPHIN, (HU3UOJIOTUSIIBIK CUTHAIIIAP
KOMETIMEH, SMOIMOHANJIBIK CTPECCTl OaraliayAblH HAKThl JKYHECIH jxkobanar, o31piey/l
KocTapiay/1aMbl3.
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KAYECTBO KU3HHU U ITPOPECCHUOHAJIBHASA YAOBJIIETBOPEHHOCTbD
HEVPOXUPYPTOB B PECIYBJIMKE KA3BAXCTAH

AHHOTaumsa: MeauuuHckas IIOMOIIb HEHPOXUPYPrHUECKOTO  MPOQHIIS
MPEJICTAaBJICHA B BHUJE MEPBUYHOM MEIUKO-CAHUTAPHOM IIOMOIIH, CKOPOH, CKOpOU
CIIECIIMATIM3UPOBAHHON, MEIUIMHCKOW TOMOIIM M CIEIUAJU3UPOBAHHON, B TOM YHCIIE
BBICOKOTEXHOJIOTUYHOM, MEIUIMHCKON moMornu [1].

Kazaxctan — ctpana B LlenTpanbHOl A3uu C mpearnojgaraeMbiM HacejaeHuem B 19
MUJUIMOHOB YEJIOBEK M IJIOTHOCTBIO HaceleHus 7 uenoBek/1 kM2 . Kazaxcran
reorpaguyecku pasaeneH Ha 17 aiMUHUCTPAaTUBHBIX PAaHOHOB C TPEMSI KPYITHBIMU FOPOIAMHU
(meranonucamu) c¢ Hacenenuem >1 000 000 uyenoBek (1. e. Hyp-Cynran, Anmatel u
[IeivkenT) u 14 oOnacTHRIX roposoB. B HacTosimiee BpeMs HacesneHue o0CTyKUBArOT 256
Helpoxupypro, mo Bcemy PK - 21 HeHWpoXupyprudeckux OTIEICHHH B 0OJACTHBIX
OonpHUIAX U | crienuaIu3upOBAaHHBIN HEUPOXUPYPTUUECKUN TIEHTP, KOTOPBIA HAXOJUTCS B
cronuie AcraHa. CloXHbBIE clTydyau MepefaroTcsl U3 00JIacTHRIX OOJIbHUIL B O0Jee KpyIHbIE
OONBHUIIBI, PACIIONOKEHHBIE B  METaloJiucax, IOCKOJbKY TOCJEAHHE OCHAIEHBI
HEOOXOAUMBIMU TEXHOJOTHSIMH U 000pya0BaHueM[2-4].

B ycnoBusix pacmpenuss 6a30Boil MporpamMMbl  00s13aTE€ILHOTO MEIUIIMHCKOTO
ctpaxoBanuss (OMC) u npekpaiieHuss GUHAHCUPOBAHUS CTAIlMOHAPHOW  MEIMIIMHCKOM
nmoMon W3 Orokera [5], BcTaer BONPOC O HEOOXOAMMOCTH  MOJCPHHU3AIMU
aMOyJIaTOPHOTO 3BEHa HEUPOXUPYPTrUUYECKOM CITy>KOBI.

CBsi3u ¢ OSTUM JUIsl TIOBBIIIEHUS KayecTBa paHHEW TUAarHOCTUKHU 3a00JeBaHUI
MAlMEHTOB HEHUPOXUPYPrHUecKoro mnpoduis IeecooO0pa3HO COXpaHEHUE M pa3BUTHE
KaJpoBOro  IMOTEHIMajda amOyJaTOPHOTO 3BEHA IyTeM OOECIEeUeHUs  HENpPEepPbIBHOIO
MOCIEAUTIIIOMHOTO MOBBIMICHUST ~ KBanuuKarmu B O0JACTH  HEHPOXUPYPIHH
BBIIIICTICPEUNCIICHHBIX  CICIHAIUCTOB,  TMPUBJICYCHUE  OOJBIIEr0  YWUCla  Bpayei-



= «Central Asian Scientific Journal» Ne1 (25) — AHeaps — Mapm 2025
HEHPOXUPYProB B aMOYyJaTOPHOE 3BEHO M BHEAPEHHE BHICOKOMH()OPMATHUBHBIX METOOB
oOcnefoBaHMs TMAallMEHTOB B KaOuHeTe Bpada-Hellpoxupypra. IlepcrnekTuBoil pa3BUTHS
aMOyJJaTOPHOTO ~ 3BEHa  MOXKET  CTaThb  MPOJBMXKEHHE CIY>KObl peaOUIUTalMOHHON
nomoriu|6-8].

B TO Xe BpemMsi B COBPEMEHHOM MHUpPE MEAUIMHCKUE PAOOTHHUKHU IOABEPIKEHBI
MHOTOYHCJICHHBIM CTPECCOBBIM BO3JeUCTBUSIM. COOTHOIIEHUE MO3UTUBHBIX U HETATUBHBIX
dakTopoB (QopMupyer Kak OTHOImIEHHE K Tpodeccun (KeIaHWE TOBBINIATE CBOM
poeCCUOHATIBHBIN YPOBEHB, YIaCTBOBATh B HAYYHBIX MCCIICIOBAHUSX, €KECTHEBHO XOIUTh
Ha paboTy), TaKk W B3aUMOOTHOIICHHUS Bpaya C KoOJUIETaMU W TNanueHTamu. HeraTuBHBIM
CIEHApUEM SIBIIIETCS. Pa3BUTHUE CHUHAPOMA HMOIMOHANBHOTO Bhiropanus (COB) —
COCTOSIHUS (PU3UYECKOTO, SMOIMOHAIBLHOTO W YMCTBEHHOTO WCTOINCHHUS, BKIIIOYAOIICE
pa3BUTHE OTPUIIATEIBHOM CaMOOILIEHKH, HEraTMBHOTO OTHOIIEHUsS K pabore, yTpary
COYYBCTBHS, COCTPaJIaHuUs ¥ MOHUMAHUS 110 OTHOIICHHUIO K MAIllMeHTaM U uX Omu3kuM [ 7-9].

Bmecte ¢ Tem Kkoilku paloTalOT C Meperpy3kol UM HEHpOXUpypruyeckas
nmoMoIb B aMOyJaTOpPHBIX  YCIOBHUSX pa3BuTa ciabo. JlesTenbHOCTh  CITyKObI

00eCIeYnBaOT KBaJTU(UIIMPOBAHHBIC CrelMaaucTol, oaHako 51% Bpaueil He
aTTECTOBAHBI; IITAThl Bpauel YKOMILICKTOBAaHBI JIMIIb Ha 83,5% [10,11].
Ilenp  HACTOSIIErO  HCCIEAOBAaHHMS —  BBIABICHHE  HauWOoJee  3HAUYMMBIX

MPO(ECCUOHANIBHBIX CTPECCOBBIX (PAKTOPOB, BO3IACHCTBYIOLIMX HA HEUPOXUPYProB B
Pecnnyonmuke  KazaxctaH, a Takke  ONpeleNieHue CTENEeHH  MNpo(ecCHOHATBHON
YAOBJIETBOPEHHOCTH U aCCOLMUPOBAHHOIO C PaOOTOI KayecTBa KU3HU.

KiaroueBble  cjaoBa:  HeWpoxupyprusi,  KayecTBa  MEIMIMHCKUX  YCIYT,
npodecCUOHANIbHBIN cTpece, MpodecCUOHANIbHAS YI0BJIETBOPEHHOCTh

I'unore3a:YpoBeHb mnpodecCHOHANBHON YOBJICTBOPEHHOCTH U KadecTBa KHU3HU
Helpoxupypros B Pecniybnuke Kazaxcran 3aBUCUT OT (PakTOpOB, TaKMX KaK yCJIOBUS TPYIa,
COIMAJIbHbIE U (PUHAHCOBBIE TAPAHTUHU, a TAKKE BO3MOXHOCTH i MpodhecCHOHATBHOU
NEATEIIBHOCTH.

Heab ucciaenoBanue: OUEHUTh YPOBEHb MPO(HECCUOHATHLHON YIOBIECTBOPEHHOCTH U
KauecTBa >KMU3HU HEUPOXUPYPTOB U BBISIBUTH (PAKTOPHI, BIUSIOMINE HA TIPO(HECCHOHATHEHYIO
YAOBJIETBOPEHHOCTh U Ka4E€CTBO KU3HU Helpoxupopros B Pecriyonuke Ka3zaxcran.

3axayu ucciie0BaHue:

1. OueHutb ypoBeHb MNPO(HECCUOHATBLHON YIOBJIETBOPEHHOCTH HEUPOXUPYProB
Kazaxcrana no Bceit PecryOmuke.

2. Ilpoananmu3upoBaTh KadeCTBO KHU3HU HEHPOXHUPYpProB 1o Bcedl PecmyOmiuke
Kazaxcrana.

3. BoisaBuTH (pakTophl, BIMSIONIME HAa MPO(PECCHOHAIBHYIO YyIOBIECTBOPEHHOCTH U
KaueCTBO KU3HU HerpaxupyproB PecryOmmku Kazaxcras.

MarepuaJjibl 1 METOABI UCCIETOBAHUS:

JAu3aiiH  MCCJAEeI0BAHUSI:  TPOCIEKTOBHOE  OJHOMOMEHTHOE  IONEPEUHOE
UCCIIEI0BAHME.

[Tepuon uccnenoanusa:2024-2025 ron.

P :Heiipoxupypru, padotaromnue B Pecnybnuke Kazaxcran.

I : Onenka ypoBeHb npogecCuoHaNbHON yA0BIETBOPEHHOCTH U KaueCTBa JKU3HU.

C:CpaBHeHue ypoBHeW MpoPECCUOHAIBHON yI0OBIETBOPEHHOCTH U KaueCTBA KU3HH.
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O (Ucxom - Pesynprar): daxkTopbl, BIUAIOIME Ha TPodeCcCHOHATBHYIO
yIOBJIETBOPEHHOCTh U KAY€CTBO KU3HU HEUPOXUPOPTOB.

UccnenoBanne Oyner mpoBoAuThCs B TeueHue 2025 r. METOoAOM J0O0pOBOIBHOTO
AaHOHMMHOTO aHKETUpOBaHUs Mo Bcert PecnyOnmka Kazaxcran cpenu HepoXupypros.
Kpurepuu BKIIOYeHMS:

1. IIpodeccronanbHas NTPHHAMICKHOCTh: YYACTHUKAMH MOTYT OBITH TOJBKO
HEHUPOXUPYPIH, padOTaIOIINE B MENUIIMHCKUX YupexxaeHusax Pecyonuku Kazaxcran.

2. VY4YaCTHUKM JOJDKHBI OBITh AaKTUBHBIMHU CIEHHAIUCTAMHU, HEMOCPEICTBEHHO
3aHUMAIOIIUMUCS ~ HEUPOXUPYPrHYECKOW  IPAKTUKOM,  BKIIOYAas  OINEPALMOHHYIO
NEATEIbHOCTh U KOHCYJIbTUPOBAHUE.

Kpurtepuu nckiarouyeHus:

1. OrcyrcTBue KBanuUKAIMU: HCKIIOYAIOTCA JIMIA, HE MMEIOUIUE CIEeIHAIbHOCTH
HEUpoXupypra.

2. Vckiro4aroTcst HEMpOXUPYPry, HAXOASIIUECS B IITUTEIbHOM MEIUIIMHCKOM OTITYCKE
WJIM BPEMEHHO HEpaOOTaIOIINE 10 COCTOSHUIO 37J0POBBSL.

HNHCTpYyMEHT OLlEHKU:

AHkera Oblma pazpaborana poccuiickumu aptopamu  B.JO. UYepebwino, P.A.
Kosanenko, B.H. ConniieB ¢ yueTom kak o0miel cnenupuku paboTbl HEUPOXUPYPTOB, TaK U
0COOEHHOCTEM, 00YCIOBICHHBIX ()YHKIIMOHUPOBAHUEM B yCIOBUsAX KazaxcTaHCKON CUCTEMBI
3IpaBOOXPaHEHUSI.

Bce Bomnpocsl Oy et pa3jeneHsl Ha 4eTbipe OJ0Ka:

1) connanbHO-nEeMorpaduyeckue BOmpochsl (9 BOIPOCOB);

2) npodeccuonanbHbie cTpecchl (15);

3) npodeccronabHOE ya0BIeTBOpEHNUE (9);

4) acconuupoBaHHoOE ¢ Tipodeccueit kauecTBo xu3uu (10).

Borpocs ocnenuux Tpex 0J10K0B Oy IyT KoIupoBaThes 1o mikaie Jlaiikepra.

B stx G10kax MMEIOTCS BOMPOCHI, CXOXKHUE MO COJCPKAHUIO, HO OTJIMYAIOIIHUECS TI0
aKIIeHTaM, 4YTO TO3BOJIJIO TIpoBecTH Oonee TiyOokuii aHanmi. McciemoBanue HOCHIIO
XapakTep MUJIOTHOTO W HE BKJIKOYAJIO ONPOCHUKOB, HANPABJICHHBIX Ha BBISBICHHE H
n3yuenne COB.

AHKeTupoBaHHEe OyI€T MPOBOJUTHCS B OHJIAWH (hopMaTe uepes3 yaT BaTcal:

Yucno pecnonneHtoB coctaBuio B 2024 romy B Kazaxcrane Obuta Bcero 1191
HEUpOXUpypruyeckas KoWka u paboraeT 223 HeWpoxupyproB mno BceMy Kazaxcrany.
PecniyOnukanckuii ieHTp 3apaBooxpaneHus «KazCrat». http://rcrz.kz/index.php/en/#

1. counanabHo-1emMorpadguyeckue Bonpocsl (9 BONpocos);

Bo3spact, cemeiHbiii cTaTyc, oOpa3oBaHHE MO CHEHUATBHOCTH «HEUPOXUPYPIHUs»,
CTaXX pabOoThI MO CTIELIMAIBHOCTU «HEUpOXUpYyprusi», BpaueOHas kareropus.

2.mpodeccuonajibHble cTpecchl (15 BonmpocoB); /I oneHKH MPodheCCHOHAIBHOTO
cTpecca OyneT MpeioKEHO CYyOBEKTHBHO OICHUTh 16 pa3nuuHbiX (aKTOPOB TIO
NATUOATIBHOM TIIKaJIe.

[IpennokeHa kauecTBEHHas OlleHKa 3THX (pakTopoB. KamoObl CO CTOPOHBI MAIIMEHTOB,
OTCYCTBHE yBEPEHHOCTH B OyIyIIeM CTaOWIBLHOC 3apa0oTKe, HEJIOCTAaTOYHAs 3apaboTHas
miaTa, HEJAOCTaTO4YHas 3apaboTHas  IiaTa, HEO0OXOJAOMOCTh 3apaboTHas  IUIaTa,
HEOIXOJIMMOCTh BBINOJHATh HEBpaueOHast (PYHKIUHU, CIUIIKOM MaJIO0 ONEpaliu, CIUIIKOM
MHOTO OIlepalyu, HEIOCTATOYHOE B3aMMONIOHMMAHUE C KOJUIETaMHU, HEJIOCTATOK PACXOIHbBIX
MaTepHalioB, HEAOCTATOK OOOPYIOBaHUS M HHCTPYMEHTOB, OTCYCTBHE BO3MOXKHOCTU IS
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npo(ecCHOHaIBbHOTO POCTa, HEAOCTATOK BPEMEHHU Il OOIICHHS C CeMbEeH, HEIO0CTaTOK
BPEMEHU JIJIsl HAyKU M 00pa30BaHMs, MHOTO pabOThI ¢ JIOKYMEHTalMel, MHOTO OOIICHUS C
nanyeHTaMu, MHOTO padOThl HOYBIO.

3. IIpodeccuonaibHast ya0BJIeTBOPeHHOCTHL (9 BompocoB); [lisg oOlCHKH
npodeccHoHanbHON  yAOBIETBOPEHHOCTU PECIOHIAEHTaAM OBbUIO MPEJIOKEHO OLICHUTH 9
KaTeropuii, aCCOLMUPOBAHHBIX C MPO(HECCHOHATLHON JEATEIBHOCTHIO HEMPOXUPYpTa.

4. AcconuupoBanHoe c¢ mnpodeccueii kauvectBo xu3Hu (10 Bompocos); B
3aBepuIaloIeM OJIOKE HCCIEAOBAaHUS PECMOHAEeHTaM OyAeT MpEeUIOKEHO BBICKAa3aTh CBOE
COrJJacue WJIM HECOIJIACHE C BOCEMBIO YTBEPKACHUSAMU, XAPAKTEPU3YIOIIMMH PAJl ACIIEKTOB
npo(hecCHOHANBHON NEATENIBHOCTH U JIMYHOW *U3HU. [lapTHEp ¢ MOHMMaHHEM OTHOCHUTCS K
MOEMY PEXKHUMY TpyJZla, B MO€l pabOTe JOJKHO OBITh MEHBINE JEKYPCTB, TOJKHO OBITH
MEHbIIIe paboThl ¢ MeJ.JJOKYMEHTallUel, Takasi paboTa JOHKHA OTUIAYMBATHCS JIydllle, MOs
IOpUIMYECKasl 3alllMIICHHOCTh HEIOCTaTOYHasA, s Obl MOPEKOMEHJ0Bal 3alllULIEHHOCTh
peOeHKY CTaTh HEHPOXUPYPTY, MEHsI YJIOBIETBOPSET MOS XUPYpPruvecKasi aKTUBHOCTh, MHE
XBaTaeT (PMHAHCOB I COJCP>KaHUS CEMbH.

CraTucruyeckuii aHam3:

OnucartenbHasi CBOJHAS CTAaTHCTHKA HCIOJIb30BAlach JJisi OMHCAHUSI OOIIEH TPYMIbI
pecnioHAeHTOB. Bee kareropuu ObulM OMpEENIeHbl 10 CTaTUCTUYECKOrO aHaiau3a. AHalu3
accolManuii  MexAy YIOBJIETBOPEHHOCTBIO Kapbe€pod M OCTAJIBHBIMU IOKA3aTEISIMU
MPOBOJMJICS C TIOMOILBIO BBIUKCIEHUS KO3(puuumentoB koppensumn Croupmena. [ns
BBISIBJIEHUS (PAKTOPOB, B COBOKYITHOCTH ONPENEISAIOIINX yIOBIETBOPEHHOCTh Kapbepou, ObLI
IIPUMEHEH JIMHEWHBI PETPECCUOHHBIA aHAJIU3 C MOLIArOBBIM MCKIIOUEHUEM MOKa3zaTeneil. B
MHOTOMEPHOM  pPErpECCHOHHOM  aHaJM3€ MOpPOTOBBIM  3HAYEHUEM  CTATUCTUYECKOMN
3HaUUMOCTH BbIOpaHo p=0,05. Jlyiss MHOXXECTBa CpaBHEHUU B KOPPEJISILIUOHHOM aHau3e
MOPOTrOBOE 3HAUYCHHE ObUIO CKOPPEKTUPOBAHO ¢ yueToM npuHiuna boudepponn nva p=0,005.
Bce nanHbie mpoaHaau3upoBaHbl ¢ UCIOJIB30BAHUEM CTATUCTUYECKOTO TakeTa Statistica 64.

IIpenBapuresibHbIE pe3yJabTAThI:

1. CounanbHo-geMorpapuueckne BONMPOCHI: OOJIBIIYI0 YacTh PECHOHJIEHTOB
coctaBwiM B Bo3pacte A0 35 jet (59,1%), )xeHarbie Win UMEIOIIHNE MOCTOSIHHOTO MapTHEpa
(57,3%). Crax pa®oThI TIO CIIENMATLHOCTH Y OobIMHCTBA (47,2%) cocTaBuin MeHee S5 JeT.
60 % pecrnoHJEHTOB WMENIH BpadyeOHYI0 KaTerOpHio, NPHUOIUZUTEIHHO C pPaBHBIM
pacnpeneneHueM MEXly BTOPOM U BhICHIEH, a Tak ke 14,6% cocraBuia nepBasi KaTeropusi.
Ha no3unuu pykoonurens 18,0%, HaycHbiit coTpynauku 30 %, a Takyke 00JbIIE TTOJOBUHBI
opauHaATOpkI oTneneHuu. [IpenmyiecTBeHHO JHEM, 6e3 nexypcTB, padoranu 10,6% Bpaueid,
coBMeUaJId pabOTy THEM C HOYHBIMHU JIEKYpPCTBaMU OOJIbIIIE MOJIOBUHBI, MPEUMYIIIECTBEHHO
IIJIJAHOBBIE OIEpalny BBITONMHAIN 32,6%. 41,6% HelpoXupyproB OTBETHIIM YTO 32 MPOLLLIBIHA
roa BbIMoaHEHAa npumepHo S50 omepanuu u Toibko 150 omepanuum BbimosHwin 14,6%
HelipoxupyproB. He Biageror aHriuiickoM si3bikoM 34,9% HeWpoXupyproB U ToJbko 5,8%
BJIQ/ICIOT CBOOOTHO aHTJIMHCKOM SI3bIKOM.
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2. lIpogeccuonabHbIe cTpecchl: PadOTy B BBIXOJHBIE W Mpa3gHUYHBIC JTHU
orMmeTriid 42%, TOrAa Kak OOIIeHUE C TMaIllMeHTaMU OKa3allio MeHee 3HaunMbIi ctpecc (35%),
KaK 3arpy’kKeHHOCTb paboTOil ¢ MEAMIIMHCKOM AoKymeHTaruei, npu 3tom 40% orMerunu
9TOT (hakTOp Kak HeraTuBHBIM. HemocTtatok BpemMeHU Jjisi 3aHATUN HAYKOW W TIOBBIIIECHUS
ypoBHsI 00pa3oBaHus oTMeTWIH 45%, a HEIOCTAaTOK BPEMEHU Jisl OOIICHHS C CeMbed —
42%. OtcyTCTBUE BO3MOXKHOCTH i MNPOQPECCHOHATBHOTO pocTa OoTMeTWwiIn  52%,
HEJIOCTaTOK HeoOxoaumoro obopynoBanHuss — 42%, pacxomgubeix matepuanoB — 52%. Ha
HEJIOCTaTOYHOE B3aMMOIIOHMMaHWE C KojuleraMu ykazanu 68 % ompomenHbix. 48%
OTMETHJIA CJIMIIKOM OOJIBIIIOE KOJUYECTBO OMEpAIMii KaK HETaTUBHBIA (haKTOp, TOTJA Kak
CIIMIIKOM Majlo€ KOJIMYECTBO OIepaluii BocnpuHUMain HeratuBHo 2%. HeobGxoaumocTh
BBITIOJIHATh (YHKIIMKA CPEAHETO W MIAAIIET0 MEATepcoHana W JApyrHe HeBpadeOHBIC
GyHKIIUM OXapaKTepu30Bald Kak HeraTuBHBIA (aktop 51% pecnonaeHToB. dDaxTop
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HEJOCTaTOYHOM 3apaboTHoil tuatel oTtmeTwin 39%. HeyBepenHocts B Oyayuiem

cTtabuibHOM 3apaboTke umena mecto y 43%. HeraTtuBHoe BiMsiHME >Kajgo0 MallMeHTOB
ormeTuiu 82 %.
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3. IIpodeccuoHaibHast YAOBJETBOPEHHOCTBb: [JIi OLEHKH MpodhecCHnoHATIbHOM
YAOBJIETBOPEHHOCTH  PECIOHAEHTAM ObUIO  MPEUIOKEHO OLEHUTh 9  KaTeropwii,
aCCOLIMMPOBAHHBIX C npohecCuOHABHOM JESITEIbHOCTBIO Hellpoxupypra.
VY IOBIETBOPEHHBIX CBOEH Kapbepoil B LEJIOM OKa3ajoch 4yTh 0o0yiee IOJOBHUHbI
ompomieHHBIX (69 %). bamancom mpodeccHoHaNTbHOW H JIMYHOW J>KU3HU OKa3alluCh
YAOBIETBOPEHBI TOJBKO 53,2%, COOTHOMIEHHWEM pabOThl B OIMEPAIMOHHON W paboThl C
METUITMHCKON TokyMeHTanuen —33,1%, MoCTHKEHHUEM MMOCTaBICHHBIX MPOheCCHOHATBHBIX
uened u kKapbepHbiM poctoM — S51,1%. 60% Bpauedt okazanHCh YJIOBIECTBOPEHBI
KOJIMYECTBOM BPEMEHH JIs JIMYHOTO pa3BUTHS, a YJIOBICTBOPCHHBIMHU OOIIEHHEM C
KoJuleraMmu-Herpoxupypramu — 63,2%. MectoMm paboThl yAOBIETBOPEHBI 00Ji€€ MOJIOBUHBI
onpoieHHbIX (51%), Toraa kak 3apaboTHOM miato — ToJibko 37,5%.

CooTHoLeHve paboTkl B OnepauMoHHOR! ¢ JoKyMeHTalu1el — NlocTiwkeHus npodeccHoHanbHbIX LENed/kapbepHsii pocT -
KOMKYECTED KONUYECTRO
Ouerb HEYA0BNETBODEH
el
e He YORAETRODEH Qe yRoaneTa0peH =

et eypoeesopen ERRPRIA BN,

YroaneTeopes Yooneteoped
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Balua kapbepa HelpoXMpypra B LENOM — KONk4ecTeo BanaHc Mexay npoheccHoHanbHOM U NUMHOM KU3HBIO —
KONMYecTso

Ouons yaoensteopen

MecTo paboTbl — KonuyecTeo OhuLarbHan sapnnara — Konu4ecTso

(Q4ett HEYOOBRETBO. .
Ton

OBLMIA goxod — KONMMYecTBO

YoBneTEopeH
22

O4eHb HEYODENETEO. .,

5.4%

HeyacaneTaoper

- 51 T

4. AccounupoBaHHoe ¢ nmpodeccueil KA4eCTBO *KU3HU: COTVIACUE C YTBEPIKIICHHUEM,
YTO CyNpyr/mapTHEp C MOHUMAaHUEM OTHOCHTCS K 0COOOMYy pexXuMy Tpyaa HeHpoxupypra
(mexypcTBa, YacThle BBIHYKICHHBIE 33/I€PKKU Ha paboTre u T.7.) Bbickazanu (74,4%). UyTs
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Oonbiie Bpauel (58,6%) coriacHbl ¢ TeM, YTO HOYHBIX AEXKYPCTB JOKHO OBITH MEHBIIIE,
TOT/Ia KaK KOJMYECTBO COTJIACHBIX C TEM, YTO JOJIKHO ObITh MEHBIIE pabOThl C MEIUIIUHCKON
JIoKyMeHTanuel, cocraBmio 76,5%. A (68,9%) Bpaueld BbIpa3uiiud cOTjlacu€ C TEM, 4YTO
paboTa HeWpoxupypra JOJDKHA OIUTauMBaThes Jydine, a 67 % coriacuiuch ¢ TeM, 4TO
IOpUINYECKas 3alUIIEHHOCTh Bpadya HEAOCTaTOYHA. 32,5% ONpPOILICHHBIX TOPEKOMEHI0BAIN
OBl cBOeMy peOeHKY BBIOpaTh B OyayIiem mpodeccuro Heinpoxupypra, u 67,7% cormacuiuch,
YTO UM XBaTaeT (PMHAHCOB Ha cojepkaHue ceMbd. Tonbko 37 % HEHpOXUPYPIroB BBIpA3UIU
coTJlacue C TeM, YTO UX YCTPauBaET XUPYpPruueckas akTHBHOCTb.

l'lapTHep C NOHUMAHWEM OTHOCUTCH K MOEMY PeXUMy Tpyaa — B moen DEEOTE OOM¥HO ObITh MEHbLLE AeXYpCTB — KOnu4ecTeo
konu4ecTso MoNHOGTLID HE Cofma. .

Cropee He comaced

6.9%

Crppee cornaces

MoNHOCTBIO CornaceH

[lon#Ho BeITE MeHbLLe paﬁo'rm c meq. ﬂowmenrauneﬁ b Takas paGOTa AOIMKHa onnavyusarbCh nyyue — Konu4ecTteso
Konu4ecTeo '

MonHecTE HE comaceH

CK@GO HE CoMmacen o —

8.1
He#TpansHo i

MoNHOCTEM CoMaces

Chopee comace

MonHOCTLI0 cofnaced

# Bbl nopekomeHaoBan pebeHky CTaTs HENPOXUPYPIom —

Mosa lopuaMUeckas 3al|ULIEHHOCTE HEaoCTaTOYHaA — KONW4eCTBO
KOMMYecTso
FI?Eee HE cornaceHd ; MONHOETH He Wﬂaﬂle_.ﬁ Cm He Cornaced CIUDEG .

Cropee cornacen
T on

MonHoCTLO HE comaced
126%

He@rpansro

MNorHOCTL COMmacer
19.5%
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Mens YOOBNETBOPALT MOA XMPYPruyeckan akTUBHOCTb —

KOMMYECTBO MHe xsartaer (p1HaHCOB N8 conepXaHWr CeEMbW — KONMYECTBO

MonHoCTHI0 HE COMaced Cxopee He comacet

Cropes comaces

Cropee He cornacen

Cropee cornace Heitrpanstio

MorHoCTs comaceH =
= HedrpansHo

ToNHOCTB4) comacen MonHoCTLG He coma ..

IIpeaBopurenbHbIC BHIBOABI:

Heiipoxupypru PK nonBep:keHbl A€WCTBUIO psifja HETATUBHBIX (aKTOpOB, Hanboliee
3HAYUMBIMU U3 KOTOPBIX SBJISIIOTCA: HU3Kasl 3apab0THAs IJ1aTa, IEpEerpy>KeHHOCTh paboToi C
MEIUIMHCKOW JOKyMEHTAlMeH, HEA0CTaTOUYHAs IOpUANYEcKas 3allMIIEHHOCTh U HEXBAaTKa
JUYHOTO BPEMEHH.

Hay4ynasi HoBU3HA:

Hayunass HOBM3HA JAHHOTO HCCIENOBAHUS 3aKIIOYAECTCS B KOMIUIEKCHOM aHaju3e
YpOBHS TpO(EeCCHOHATBHON YJIOBJIETBOPEHHOCTH M KauyecTBa >KM3HU HEHWPOXUPYPrOB B
Pecnyonuke Kazaxcrtan, ¢ ydyeroM crneuuduueckux (akTOpoB, KOTOpPBIE BIUSAIOT Ha HUX
JesTeNIbHOCTh. B oTiinune OT mpelblayliuX HCCIeIOBAHUN, OPUEHTHUPOBAHHBIX HA 0OIIME
npodeccun B MeIWLMHE, JAHHOE HCCleNoBaHHe OyAET COCPEelOTOYEHO Ha y3KOW rpyIme
CHELMAIUCTOB — HEWpOXupyprax, 4dYTO TNO3BOJIAeT Oojee TIIIyOOKO TMOHSATh HUX
podheCCHOHANIBHBIC U TUYHBIC TOTPEOHOCTH.

IIpakTHYyeckasi 3HAYUMOCTD:

Teopernyeckass 3HAYUMOCTH JAHHOTO HCCIEAOBAHUS 3aKIIOYAaeTCs B PaCIIMpPEHUN
Hay4HbIX 3HaHUW O (PaKTOpax, BIMSIOMIMX HAa MPOQPECCHOHAIBHYIO YIOBIETBOPEHHOCTh U
KaueCTBO >KM3HU HEHUPOXUPYpProB, a Takke B 0OoJiee TIIyOOKOM MOHMMAaHWUU CHenuuku
MEIUIMHCKUX Mpodeccuil B konTekcre Pecnnyonuku KazaxcraH.

Pacmupenne teopun mnpodeccuoHanbHON yAoBieTBopeHHOCTH: HMccnenoBanue
MOXET BHECTH BKJIaJ B pa3BUTUE TEOpUH NPO(ECCHOHATBHON YJIOBIETBOPEHHOCTH,
OCOOEHHO B KOHTEKCTE BBICOKOKBAIM(DUIIMPOBAHHBIX  CHEUHUATUCTOB, TaKUX Kak
Helpoxupypru. OXumaercs, 4To pe3yiabTaThl MCCIEIOBaHUS MOMOTYT pa3paborarh Oosee
TOYHBIE TEOPETHUYECKHE MOJIEIIH, YUHTBIBAIOIIHE YHUKAJIbHBIE aCIEKThI
HEUPOXUPYPrUUECKON ITPAKTUKH.

Teopernveckasi 3 HAYUMOCTh:

[Tonnepkka KagpoOBOM TMOJUTHUKA B 3JPAaBOOXPAHEHUU: MCCIECIOBAHUE MOXKET
NpPEIOCTaBUTh JIaHHBIE, KOTOpBIE IMOMOTYT YJIYYIIUTh KaJpOBYIO TOJHMTUKY B 00JacTu
HEUPOXUPYPIHUHM, TOBBICHB MOTHBALMIO CIELHAINCTOB W HX BOBJIEYEHHOCTh B
MpoQeCcCHOHANIBHYIO AESATEIBHOCTD.

Pazpabotka mnporpamm oOydeHuss U Npo(EecCHOHATBLHOTO pPa3BUTHS: Ha OCHOBE
BBISIBJICHHBIX (DAKTOPOB, BIUAIONIMX HA YJOBJIETBOPEHHOCTb HEUPOXUPYPTOB, MOTYT OBITh
MPEAJIOKEHBl IPOrpPaMMbl MOBBIIICHUS KBATU(PUKALMK U PA3BUTHUSI, & TaKXKe MOJIXOJbI K
MOAAEPIKKE KAPHEPHOTO pOCTA B HEMPOXUPYPIHUH.
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yJ’Iqu_ICHI/IC KadyeCTBa MCIUMIMHCKUX YCIYyI: MOBBIIICHUC YAOBJICTBOPCHHOCTH
HGI?IpOXI/IpprOB MOJKCT IIPUBCCTH K YIYUHICHUIO KAaUCCTBA OKA3bIBACMbIX UMH MCIAUITNHCKUX
yCiyr, 410, B CBOIO OYCPCAb, IIOJOXKHUTCIBHO CKAXCTCA Ha IIAHUCHTAX, II0JIYYAaIOIIUX
HEUPOXUPYPTUUYECKOE JICUCHHUE.
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KapkpinoOek I'yikan Hyp0oakbI3bl
«DapmareBTUKAJIBIK OHIPIC TEXHOJIOTUACHD) OKY OaFaapiaMachiHbIH
2-KypC MarucTpaHThl
«C. XK. Achenmusapo ateinaarsl Kazak ¥ aTTeik MenumuHa Y HUBEPCUTETI»
(AnMmartsl K., Kazakcran)

KuzaroBa Maiiryas /Kajien1oBHa

T.F.J., (hapMaIieBTUKAIBIK TEXHOJIOTHS KadeapachiHbIH MPOoheccopsl

«C. K. AchenausapoB ateraaarsl Kazak ¥aTTeiKk MenunuHa Y HUBEPCUTETI
(AnMmarsl K., Kazakcran)

KYHIK ) KAPAJIAPBIH EMJIEYTE APHAJIFAH BUOJETPAJJALIUSAJIAHATBIH
HJIEHKAJIAPJBIH TYPJEPI MEH CUITATTAMAJIAPBIH 3EPTTEY

AnHotaumsi: byn  Makamaga < KyHIK  oKapallapblH  e€MJeyre  apHallFaH
OuojerpajalMsaiaHaThIH  IUICHKaJapFa  3epTrey  Kyprisuial.  Jopurik — mieHkanap
TpaHCACPMAJIbIIBI TEPAINEBTIK JKyHhenepre xataapl. OIapablH acCOPTHMEHTIHE, KYpambl,
KaCUETTEepl JKOHE eMJIIK dcepl JKOHE KOJJaHy ascChlHA 10Ny kacaiabl. [lneHka eHipiciHae
KOJIIAHBLJIATHIH HET13T1 KOMIIOHEHTTEP, COHBIH 11I1H/I€ OMOAKTUBTI 3aTTap, NOJIUMEPIEP KIHE
KOCAJIKbl MHTPEUEHTTED, COHAa-aK oJlapAblH (papMaKOKHHETHUKACHI MEH eMIK THUIMILTITIHE
ocepi TankbUIaHaabl. buononumep Heri3iHAET! TUICHKaIap *apa OeTiHAe KOpFaHbIC KaOaThIH
TY3il, TIHAEPAIH pPEreHepaIusIChiH >KbUIIaMJIaTyFa >KOHE WH(DEKIUSHBIH aJjIblH aiyFa
MYMKIHAIK Oepeni. Ochl TypAeri Iopi-AOpPMEKTEPIiH HETI3T1 apTHIKIIBUIBIFEI - ar3ara
MUHHUMAJIJBI JKaHaMa 9Cep €T€ OTBIPHIN, KAKETTI TEPANeBTIK oCepre KOJ KETKi3y, COHBIH
apKachlHAa OYJI JOPUIIK TYpJEp 9p TYpJl jKacTarbl HayKacTapj/la »oHE aypyAblH op Typii
JTopeKeaeri KypAeHUIirinae KEeHIHEH KOoJIaHblIa anaapl. JlepMaTOJIOTHSIIBIK TaXIpHOeae
TOPUTIK TUICHKANIApIbl KOJIAHy JKbUI CalbIH apThINl Keledi. by 3epTrey skaHamgaH JaMbITl
KeJIe JKaTKaH OUOIMOJIMMEPIIK MEAMIIMHA cajlachblHA YJIeC KOCHIN, OoJamakTa THIMII JKOHE
Kayirnci3 I9puliK TypaepAdl )kacayFa Heri3 00Jia anajbl.

Kinr ce3gep: OuoaerpagalusuiaHaTblH IJIEHKANAp, KYHIK >Kapanapbl, TEPMHSUIIBIK
KYHIK, TPaHCAEPMAaJIbJIbl TEPAIIEBTIK KYHe.

KyH caifblH ayHHME JKy3iHae Oamamap MEH epeceKTep KYHiK jkapaKaThlHaH 3apall
mereni. Kyilik >kapakaTbl OHBIH Tapaidybl MEH OJIM-XITIMIHIH Ofapbl OOJybIHA
OailTaHpICTHl KahaHIBIK JCHCAYJBIK MpoOJIeMalapblHbIH Oipi OOJBIM TaObUIAABL. Tepi -
aJlaMHBIH €H YJIKEeH Ken (PYHKIUsIbl opraHbl. bykin TepiniH ayaaHsl opta ecemmed 1,7 - 1,9
mapmbl - MeTpal  Kypaiael. TepiHIH KOpFaHBICTAaH JHEPTUSHBI  YHEMJIEYTe JKOHE
TaKTHIBJIUTIKKE ACHIHT1 KonTereH QyHKIusu1apsl 0ap.

Tepmusinplk KyHik — Oyl TIHACPIAIH >KOFaphl TEMIEpaTypaHbIH dcep E€TYylHEH
3aKpIMIaHybl. OHBIH 1ITIHAC €H KU1 Ke3/IeCeTiHI — >KaJIbIHMEH KYHiK, an 12 jkacka JeHiHTi
Oamanmap keOiHece KaillHaFaH Cy OCEpIHEH KYHIK jkKapakaTTapblH anaabl. EH IKOFapsl
TEMITEpaTypPaIbIK 9CEep JKOFapbl BOJBTTHI CHIMIAPIBIH HEMECE KYPBUIFBIIAPIBIH KbhICKA
TYUBIKTATYBI Ke3iHe Oaiikanansl. COHbBIMEH KaTap, 3JeKTPJIiK KYHiKkTep 1e Kui Ke3aecel
YKOHE OJiap TepeH TIHJIK 3aKbIMJIAaHYMEH epeKInesieHe1l. TepMUsIIbIK KYHiKTep KoOiHece xac
KOHE OpTa »acTarbl agamMap]iblH MYTEJIEKTIKKE YIIblpayblHa ceben Oomnaibl. TepMUsIIbIK

KYHIKTEpAIH TypJiepi:
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By ocepinen 6osraH KYHiK;

Kaitnaran cy kyHiri;

JKanbiaMeH KyHik;

BankpIThUIFaH METAJIMEH KYHIK;

blcTrik 3aTTapaaH KyHik.

KYI/IIKTIH ayBIPJIBIFBI 3aKBIMIAHY TepeHmrl MEH 3aKbIMJAJIFaH aliMaKThIH KeJeMiHe
OallTaHBICTBI aHBIKTATABI. TEpMUSUIBIK KYHIK JKapakaTbl — OV Tepl >KaMBUIFBICHIHBIH
3aKpIMIaHybI. JKacymanap sIpOHBIH VIIFAIObl KOHE MEMOpaHaHBIH >KapbUTyhbl caliJapblHaH
CYMBIKTBIKTBIH JKACYIIAINIUIIK KeJIEMIHIH apTyblHaH eje Oacrtaiasl. KeliiHHeH jxacyiia
aKybI3JapbIHBIH JCHATYPAIUACH Xypemai, oi 45°C-TaH KoFapbl TeMIlepaTypaja KauThIMChI3
6onanpl. CoHBIMEH KaTap, GepMEHTTEP IIH MHAKTUBAIHACHI KYPeIi koHe onapasiH 50%-nax
acTaMbl MHAKTUBALIMSJIAHFAH KE3/I€ YKacyIlla eJ1iMi OpbIH anafsl [1].

w%ww&

Cypert 1 - TepMusnbIK KYHIKTEPJIIH SPTYPIIl ICHIEHIET1 9cepiHeH Tepl TIHAEPIHIH
3aKbIMJIaHYBI

CyperTe KepceTUITeHAeW Tepi 3aKbIMIAHYBIHBIH 4 JIeHrell KapacThIPhUIAJbl KOHE
OJIapJIbIH ©31HE TOH cUMaTTaMasapsl 0ap.

1-nopexeni KyWik — TEK SMHACPMUC 3aKbIMJIAHA/bI, TEPIHIH KbI3aPYhl KOHE KEHLIT
iciHy OalKanaipl.

2-opexeni KYyWiK — DSHUASpMUCTEH O6JeK, OEPMUCTIH ManuUIIpIbIK KadaTbl
3aKbIM/IAHBIT, CYHUBIKTHIK TOJIbI KOMIPIIIKTEP TY3UIeAl. O3IriHEH Ka3blIabl.

2-opekeni TepeH KYHiK — JEPMHCTIH TOPJBl KabaThl 3aKbIMAaHAIbLI, OipaK TEpiHiH
TYBIHJIBI KYPBUIBIMAAPHI ((poyumuKyaap, Mail skoHe Tep Oe3aepi) cakraiica, jkapa >Ka3blUlajbl.
AybIp xarnannapaa ayToIepMOIIaCTUKaHbI KAKET eTe/I.

3-mopekeni KyWik — TepiHiH OapiblK KabaTTapbl, Keiie TepiacTbl Maibl, (accus,
cyiexTep 3akbiMaaiaasl. KOHbIp-Kapa KOTBIP TY3UIII, XUPYPTHSUTBIK €Ml KakeT etefi [2].

4-nmopekeni KyWik — Tepi, TepiacThl Maifbl, OVJIIIBIKETTEP, CIHIPIEP JKOHE CYUEKTep
TOJIBIKTAM 3aKbIMIaHAIBI.

Kyitikrepai emaey 3akpIMIaiFaH TIHIEPl KOPFAUTBIH, eMJIeNIyTre BIKMal €TEeTIH KoHE
MH(EKIUSHBIH aJIJIbIH aJIaThIH apHalbl MaTepuaiiapasl KaxeT ereai. Kyiikrepai emaeyaeri
MEePCIIEKTUBANIBI OAFBITTAPABIH O1pl - Ouodecpadayusianamosii nieHKaiapovl Koadany. by
IJICHKaJap TOCKAaybll (PYHKUUSACHIH, BUIFAIJAHIBIPYAbl SKOHE JOPUIK  3aTTap.iblH
OaKpUIaHATBIH IIBIFAPBUTYBIH KaMTaMachl3 eTell, Oyl emjey MpoLEeciH >KaKcapTyra
KeMeKTece11. buoaerpananusianaTeid JIeHKanap Oiperei KacueTTepl MEeH ar3ajiarbl TAOUFH
pIIbIpay KaOineTiHe OaillaHbICTBl KYMIK JKapalapblH eMACYIIH WHHOBAIUSUIBIK JKOHE
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MEepPCIeKTUBAIIBI Kypalibl 00JIbIN TaObuIaAbl. byl mieHkaap TepiHiH 3aKbIMIAIFAaH KEPJIEPIH
KOpFaiIbl, eMJIey MPOLECIH Te3/IeTe KoHe MH(PEKIUSHBIH aJ/IbIH anajibl.

Tpancaepmannasl TepaneBTik kyie (TTXK) — nopinik 3aTThl 6asty 60ocaTaThIH, TaTyTap
HeMece TUICHKaIap TYPIHJIE CHIPTKbI KOJJIaHyFa apHalfaH J03ajaHFaH KyMCakK JopuIiK TYP.
Tpancaepmanbabl MIIH BIHFAWIBI, OUTKEHI MMaTd HEMEcCe TPAHCOYKKaJIb/bl IIJIEHKA Tepire
*aObIca/ibl J)KOHE J9p1 TePiHIH KOFapFbl KabaTTapbl apKbUIb KaHFa (KaH TaMbIpJIapblHA) Te3
CHe/Il.

Hopinmik 3arTapipl KETKI3YAIH TEpameBTIK TpaHCAEPMalbIbl Kyheci Oenrimi Oip
KOMITOHEHTTEP11H OOITYbIH OOJIKabI:

® JIOpI-IOPMEKTIH CBIPTKbl OpTara >KOHE bBUIFANJBIH CHIPTKA IIBIFYbIHA 5KOJ
OepMelTIH HeTi3r1 MeMOpaHa;

® [IpenapatrThl epiTyTe, CaKTayFa KoHe OocaTyFa apHajFaH JOpUTIK pe3epByap;

® JIOpI-IOPMEKTIH OHTAWIBl IIBIFAPBUTY JKBUIJAMIBIFBIH KaMTaMachl3 €TETiH
MeMOpaHaiap;

® KBICBIM Ke31HJIe >KaObICAThIH KYHEMEH Tepire >KeTKUTKTI OaislaHbIC Kacay YIIiH
KOJIIaHbLIa b,

® O KYHEHI caKTayFa apHaJIiFaH KOpFaHBIC IUIEHKAcCHI [3].

buonerpaganusnaHatelH IUICHKAJap OPraHU3M/JI€ bIIBIPANTBIH TaOUFU HEMece
CUHTETUKAJIBIK MOJMMEPJIEPACH Kacalabl, OYJI aJUIeprusijIblK peakuusuiapAblH Maijaa 6oy
KayMiH a3alTa/ibl )KOHE OJIapbl kKO0 KAKETTUIITH OoabipMaiibl. buoaerpananusiianaThiH
IUIEHKanap - Oyl OpraHu3MHIH TaOWFH >KarJdaliblHIA bIAbIpayFa KaOUIETTI MOJIUMEPIIl
MaTepUaJIJIbIH KYKa Kabarrapel. MyHaal TICHKAIApIbIH HET13T1 KOMIIOHCHTTEP1 aJbI'MHAT,
XUTO3aH, KEJIATUH, KOJIJIAareH CUSKTHI TAOUFHU mosmmMepIep sxone nonunaktun (PLA) nemece
noyuriaukoul (PGA) CUSKTBI CHHTETUKAIIBIK MTOJIMMEPIIEp 00JTybl MYMKIH.

TaOuru OmomosiMMepJiep Kakchbl OHOYHIeCIMALTIKKe KOHe OMoaerpajanusra ue,
OyJ1 oJ1apAbl MeAMUIMHAAA KOJJIAaHYFA NMePCneKTUuBaIbI eTedi. MbIcajibl, aJIbTHHATTBHIH
rejib Ty3y KaOijeTi ’KOFapbl »KoHe CiHIprimTiri »korapbl, OyJ 3KCCYAATTHIH KOII
OesliHyiMeH :xapaJsapabl emaeyde MaHbI3AbL. Ouiap TepiHi bUIFAJIAHABIPAAbLI KIHE
eM/eyai Te3aere/i.

MonunakTua “KoHe MOJUIVIMKOJIUA CUAAKTHl CHHTETHKAJIBIK MOJUMepJep
IVICHKAHBIH BIABIPAY KbLIIAMABIFbIH peTTeyre MYMKIHAIK Oepelai, COHbIMEH Karap
KYPbUIBIMAAPABI  Kacay, MaTepHAJIAbIH KaKeTTi OepikrTiri MeH cepmiMAUIIriH
KaAMTaMAachi3 €Ty aPKbLIbl MEXAHUKAJIBIK KACHETTEPiH KaKcapTy YIIiH KOJAaAHbLIA/IbI.

CoHbIMeH KaTap, aHTHOMOTHKTEP HeMece MUKPOOKAa Kapchbl HeMece eMIiK dcepi
0ap eciMIIK IKCTPAKTTAPbI CUSKTHI 0eJICEeHi 3aTTap IJIEHKAJIAPFa KUl eHrizijieni.

Kytiik >kapamapblH emjieyre KOJJAaHaThlH OWOJerpaganusiaHaThiH TUICHKAIap Kelecl
TajanTapra cait 00JIybl KepekK:

Buoyiinecimainik - matepuan ar3ara Kayinti OoJiMaybl KEpeK, SFHU aJUICPTHSUIBIK
peakivsi MeH KaOBbIHYJIap TyAbIPMaybl KepeK.

Aya MeH BbLIFAJJbIH OTKI3rmTIri - mieHKa ra3 aMacyblH KaMTaMachl3 €Tyl Kepek
KOHE Keyilm KeTyAl OOoJablpMay KoHE TIHJACPIIH pPEreHepalusChiH JKeAeNIeTy YIIiH
BUTFJIJIBUIBIKTBIH OHTAMIIBI ICHT€MiH YCTal TYPYhI KEPEK.

Muxkpo0ka Kapchbl 0eJiCeHAITIK - KYHIK KapagapblHbIH UH(PEKIUACHIH 00JIbIpMay
YIIIH TJIeHKaTapFa aHTUCENTUKAJIBIK HeMece OaKTepUsiFa KapChl 3aTTap €HT131Iyl MYMKIH.
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buonerpagaumsa - mJjeHKa jKapaHbIH a3bUTyblHA Kapaid TaOWFu TypJle bIIAbIpaybl
KepeK, OYJ1 OHBI aJIbIN TacTay KaKETTUIITH OOJIbIpMa/Ib.

Jopunik IUIeHKajgap - MOJUMEpi, CepmiMIl, COMakiia >KOHE TIKOYPBIIITHI MIIIH/I,
KUEKTepl OlpAei KoHe Teric OeTTI OpTYpil MeJIIep MEH KadblHABIKTAa 00iaabl. OCIMIIK
TeKTec OelceHAl KochulbicTapbl Oap mopinik rmieHkamdap TTXK Typi Oonbin TaOBLIATHIH
«purorienkanap» OeiipecMu aTayblH anapl. OuTOMICHKaNTap - Oy MJIEHKa TY3TIITEPIiH
KypaMmblHA €HTI3UINeH AQPUIIK ©CIMIK INHKI3aThIHAH aJblHFaH dPTYPJl MeJIIepaeri KyKa
*aObICKaK MiacTHHKanap. [lnenkanapabH KalbIHABIFB 5 MM-JIeH acnaiiabl. Onap sKeprilikTi
HEMece pe30pOLHsIIBIK 9Cep eTyre apHaiFaH koHe MatpuuaiblK T 12K Gosbin TaObutans! [4].

durorieHKanapAblH SpPTYPJl KpuTepuidiaep OOMBbIHINIA KIKTETyl TOMEHJETT KecTele
KepCceTiIreH [6]:

Kecre 1 — ®uronineHkaJapabIH KIKTeTyi

Kpurepuii PuTonieHKa TypJiepi
KypblibIMABIK 1. bip kabaTThl (MOHOJIHUTTI)
epeKIeTiKTepine Kapai 2. Exi kabarThl (ken KabaTThl)
Jlopinik koMnonenTTep canbiHa | 1. bip KoMmoHeHTTI
Kapaii 2. Kerr KOMIOHEHTTI
IIaTosiorus omarbIHAA¥FbI | 1. buonectpykrupneneTin (CiHipiiIeTiH, €pHUTIH):
dpekeTiHe Kapai - buonerpananusianaTbia
- buospomuprnenerin
2. buonecTpyKTupiaeHOCHUTIH (bl TacTay bl KAJKET €TETIH)
Kounany aiimarbiHa Kapai 1. CTOMaTOIOTUSITBIK
2. OpTanbMOTOTHUSIIBIK
3. OTOpUHOIAPUHTOJIOTUSIIBIK (MHTPAHA3aJIb/IbI)
4. JlepMaToIOTUsIIBIK (COHBIH 11ITH/AE XUPYPTHUSIIBIK)
5. T'MHEKONIOTUSIIBIK (BarHAJIb/IbI)
6. AHTHAHTHUHAJIbIbI

JucnepconorusanblK ~ KiKTedyl — OOWBbIHIIA  JOpUIIK  (DUTOMJICEHKANap  KaTThl
TUCHEPCHUSUIBIK OpTachl *oHE AucHepcTi (a3zackl 0ap KOre3usUIbIK JUCHEPCTI KyHerepre
KATKbI3bUTYbI MYMKIH [5].

buonerpananusnaHaTeiH KOHE OHOIPOJIMPIICHETIH (DUTOIUICHKANIap €py oIICIMEH
epekieneneni. buolspomupneHeTiH IUieHKanap OeTki OesiriHeH Oacram  OipTiHAeN
KoWbUIaabl. buonerpaganusiiaHaThlH TUICHKAJapa ChIPTKbl OpTaaH 1IIKE E€HIM, bLAbIpay
MaTepHuaIbiH 0apibIK KeJeMiHae OipaeH xypeni [6].

buoperpananusiiaHaTeiH MUICHKANIApAbIH 0acka JSpUIK TYpJepleH alblpMalllbUIbIFbI,
OunoerpasanysiaHaTeIH TJICHKAIAp TIHACP/IH pereHepaIisChiHA BIKMAd €TETIH BIIFAJIIbI
OpTaHbl KYPY apKbUIbl >KapajaplblH Te3 JKa3bUIyblHA BIKHAT eTemi. Jlopimik 3aTTapiabiH
OakpulaHaThIH OeiiHyl - IUICHKajapra AaHTUOMOTUKTEp, KaObIHyFa Kapchl KoHE
AHTUCENTUKAIIBIK MpenaparTap CUSKTBl SPTYPIl ASPUIIK 3aTTapibl €Hri3yre O0oJajbl, ojap
OipTiHzen 00caThUIBIN, EMIK dcepre e 001aabl. AybIPChIHY/IbI a3alTy - MJICHKAIAp >KOKOIbI
Ka)KeT €THen/ 11, OUTKEeH1 oJlap eMJIeNTy Ke31HJI€ bIAbIPaiiibl, OYJ1 HayKACThIH BIHFAUCHI3IBIFBI
MEH aybIPCHIHYBIH a3aiTaIbl.

3amaHayu 3epTTeysep MUKpPOOKa Kapchl OCICEHAUTIKTIH dKOFapbUIaybl, CEPIIMILTIKTIH
KOFapbUIaybl KOHE JOPUIIK 3aTTapiblH OaKbUIAHATHIH UIBIFAPBUTY KaOLIeTl CHSIKTHI
’KaKCapTbUIFaH CUIaTTamManapel Oap IUIGHKanapabl >kacayra OarbITTanFaH. MbIcambl,
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IJICHKAJIAPJbIH MHUKPOOKa Kapchl KACHETTEPIH apTThIPY VIIIH KyMIiC HaHOOOJIIEKTEepiH
HEMecCe JIOPUIIK OCIMIIK SKCTPAKTTapbIH KOJaHy MYMKIHAIT1 OeJICeH 11 TYpAe 3epTTey/e.

CoHbIMEH KaTap, aHTHOKCHUAAHTTHI, KAaOBbIHyFa KapChl JKOHE jKapajaplibl eMJICHUTIH
KacueTTepi 0ap MaMbIp UTMYpPBIHBIHBIH (ROSa majaliS) maiiibl SKCTpaKThl CHSIKTHI TAOMFH
OCIMJIIK JIKCTPAKTTAPBIH KOJJIAHA OTBHIPLIN, OHOIJIEHKAJAP :KAacay IEepCIEKTUBAIBI
OarpIT 0OJIBIN TaOBLIAABI. byl SKCTpaKTTap bl MJICHKATApFa TEPANeBTIK TUIMIUIITIH apTThIPY
YIIiH eHri3yre 601abl.

XX FaceIpABIH OpTacChIHAH OacTam XUMUSJIBIK CHHTE3MIH JaMyBIHBIH apKachIHIA
ajaM3aT KenTereH aypyiapAaH Te3 oHe THIMAL TypAe apbuia anabl. COHIBIKTaH ar3ara
KEH1T )KOHE KYMCAK dCep ETETIH KoHe Oip Me3TUIAe a3 MeJep/ e KoJJaHFaH1a eMIiK dcepi
Oap mpemnapaTTapasl €HTi3y (dapMarleBTUKa FHUIBIMBIHBIH ©3€KTiI MIHAETI OOJBINT TaObLTAIbI.
AypynapIblH ajblH  ally »J>KOHE eMJIey VIIH OJIeMIIK MEIUIMHANBIK Toxipuoene
KOJIZIAHBLIATBIH JIOPUIEP/IIH JKaJIbl ApCEHATBIHBIH YIITEH Oipl ©6CIMIIK TEKTEC Mpenaparrap
OoJtbIn TaObLIA b [7].

KopbIThIHABLIAN Kesle, OuoAerpajalMsUIaHaThIH  IJIEHKANap OMOYHIIECIMIUTIT,
BUIFAJIJIBI OPTAHBI CAKTAY JKOHE JIOPUIIK 3aTTapAblH OaKblJIaHATHIH HIBIFAPBLUTYBIH KAMTaMaChI3
€Ty KaOuIeTl apKachlHJa KYHIK KapalapblH eMACY/IH MEePCIeKTUBAbI MICIIIMIH YChIHA/IBI.
3amaHayu 3epTTeyJiep OJapJblH THUIMILIITT MEH KayllCI3AITiH apTThIpy MaKCaThbIHIA OCHI
IJIEHKaJapAblH cUIaTTaMalapblH jKaKcapTyFa OarbITTasFaH. J(opiiaik eCIMIIK 3KCTpaKTTapbl
CUSIKTBl TaOMFU KOMIIOHEHTTEPJl Maijianany KyHIKTepAl eMIey YIIIH THIMIIPEK >KOHe
Kayilnci3 MaTepuayiiapbl 93ipiieyre kaHa MYMKIHAIKTEp amaabl. EnxiMizae skalnbl AopuliK
TUICHKAJIAp/IbIH ACCOPTUMEHTI OTe Tap, COHMIBIKTaH TUICHKAIAPIbIH KYPaMbIH jKacay OTaHIBIK
(hapmanusiga ©3eKTi OarbIT 0OJIBIN Ta0bLTAAbI

NMMoOunu3anusianFad JKeprulikTi Opernaparrap peTiHAe KOJJAHbUIATBIH J9PLIIK
IJICHKAIap ar3ajarbl Y3aK ocep eTyIHIH apKachlHIa AdCTypiai (opmanapra KaparaHia
apTHIKIIBUIBIKKA ve. Onap Tikened 3apaan IMIEKKeH aiiMakKa HEMeCce OHBIH JKaKbIH KEpiHe
KOJIaHbIIaAbl, Oys1 OenceHAl 3aTTapiblH J103aChl MEH IIIBIFBIHBIH a3alTyFa MYMKIHJIK
oepeni. CoHbIMEH KaTap, MpemnapaTThlH MaKCATThl IIBIFAPBUIYBIH KaMTaMachi3 €Tedl JKOHE
VBITTHI )KOHE JKaHaMa dCepJIepIiH KayIiH a3alTabl.
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