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OCOBEHHOCTW TTEONOI MYHECKOI O CTPOEHWA W NEP
PYAJOHOCHOCTWN MAWUGAUBKPITVNHCKOWM TPYINIMNbl MECTOPOM
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AHHOTAUWA

B cratbe paccMOTpeHBl OCOOEHHOCTH T€OJOrMYECKOr0 CTPOCHHS M 3aKOHOMEPHOCTH
pasmelieHust OOKCUTOBOTO oOpyneHeHus Maiibanbik-KaiiHapauHCKOW Trpynmnbsl  MeCTOPOXIEHU,
pacrnojoXKeHHOW B Ipenenax ceBepHoW dyactu Typraiickoro mnporuba. BeimonHeH anamus
CTpaTUrpauyeckoro CTpOeHus paiioHa, 0cOOEHHOCTEH KOpbI BEIBETPUBAHUS, MOP(OJIOTHH 3alIeKeN U
BEIIECTBEHHOIO cocTaBa OokcuToB. Iloka3aHo, 4YTO JOKanM3alMs PYyAHBIX Tel OIpeAeseTcs
COYeTaHUEM aIeoreoMop(hoIOrn4eCcKUX, TUTOIOTO-CTPYKTYPHBIX U TEKTOHUUYECKHX (haKTOPOB.

BI)IILCJIGHBI OCHOBHBIE THIIBI OOKCHTOBOTO OpPYACHCHUA, YCTAHOBJICHBI KPUTCPUU HpOFHO3HOﬁ
OLIEHKU PYIAOHOCHOCTM U OOOCHOBAHBI MEPCIEKTUBBI AAJbHEHUIIETr0 HapallMBaHUs MHHEPaIbHO-
CBIPHEBOM 0a3bl aJTIOMUHUEBOTO ChIpbsi. CrenaH BBIBOJ O BBICOKON IMEPCHEKTUBHOCTU palloHa s
JaTbHEHIINX OMCKOBO-OLIEHOYHBIX U Pa3BEeJOYHBIX PadOT.

KntoyesBbe OoxmmobB Baiibansik-KaiiHapibl, Kopa BbIBETpUBaHUSA, JaTepUTU3ALUA,
PYJIOHOCHOCTb, KapCT, IPOrHO3HbIE KPUTEPHUU.

BBepeHne

MaiiGanbik-KaifHapiuHCcKkass rpynma MeCTOPOXKACHUH 3aHMMaeT 0coboe MecTo cpenu
OOKCUTOHOCHBIX 00bekTOB Ka3zaxcraHa, NOCKOJIbKY TMpEACTaBIseT COOONM TUIUYHBIA TNpUMEP
MECTOPOXKJICHUI KOp BBIBETPUBaHUSA, (POPMUPOBAHHE KOTOPHIX OOYCIIOBJIEHO CIIOKHBIM COUETAHHUEM
TEKTOHUYECKUX, JIMTOJIOIMUECKUX M TMalICOKIMMATHYECKUX (PakTopoB. V3yueHue AaHHBIX OOBEKTOB
UMeeT HE TOJIbKO MPHKJIAJAHOE 3HAYEeHUE Ul Pa3BUTHS MUHEPaIbHO-ChIPhEBOW 0a3bl allFOMUHUEBON
MIPOMBILUIIEHHOCTH, HO M NPEACTABIIICT HAy4YHBIM HHTEPEC B YACTH IOHMMAaHUSA IPOLECCOB
JATEPUTHOTO PyJ000pa3oBaHusl.

AKTYaJIbHOCTb HCCIIEIOBAHUM YCUJIMBAETCA TEM, YTO COBPEMEHHOE COCTOSIHUE MUHEPAJIbHO-
CBIPbEBOI1 0a3bl TpeOyeT NEepeolleHKN U3BECTHBIX OOBEKTOB C TOUKH 3PEHUS CKPBITOH PYJOHOCHOCTH,
IIPOTHO3UPOBAHNs HOBBIX 3aJI€KEH M BOBJICUEHHS B OCBOCHHE paHEE HEIOOLCHEHHBIX y4acTKOB. B
3TOM OTHOIIEeHMH Maitbanbik-KaliHapauHckas rpynmna siBIsSeTCsl BaXHBIM MOJEIbHBIM OOBEKTOM,
MO3BOJISIIOIIMM IPOCIEAUTh 3aKOHOMEPHOCTH 00pa3oBaHMsl OOKCUTOB B CBSA3M C Pa3BUTHEM JIPEBHUX
MOBEPXHOCTEH BBIPDABHUBAHUS, KapCTOBbIX ¢opM penbedpa U  auddepeHIMpOBaHHON KOpPBI
BBIBETPUBAHMSL.

Lenp Hacrosimiedt pabOThl — YTOYHEHHE OCOOEHHOCTEH TI'eOJIOTMYECKOro CTPOEHMs paiioHa,
aHayin3 (PaKTOpPOB, KOHTPOIUPYIOUINX PYJOHOCHOCTh, M OLIEHKA MEPCIEKTUB JalbHEHIINX MOUCKOBO-
pa3BeI0YHBIX paboT.

1 Teonornmnyeckoe CTpPpoOeHWEe paloHa

MaiibGanbik-KaifHapiuHCcKass rpynma MeECTOPOXKACHUH pacloyiokeHa B CEBEpHOM 4acTh
Typraiickoro mporu6a u HpuypoueHa K ero HpuOOpTOBOW 30HE, e Nale030McKuil (yHIaMeHT
OCJIOKHEH OJIOKOBBIMU CTPYKTYpPaMU M CHUCTEMOH IIyOMHHBIX pas3iioMoB. ['eojoruyeckoe CTpoeHue
palioHa OTpa)KaeT JUINTEIbHYI0 U MHOT'O3TAITHYIO 3BOJIFOIIUIO0 TEPPUTOPHH, BKIIFOUABIIYIO CKJIAq4aThIe
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nponeccCol, ACHYAAlIUOHHOC BbIPABHHUBAHUC, PA3BUTHUC KOP BbBIBCTPHUBAHUA W MNOCICAYIOLICC
MEPEKPBITHE ME3030MCKO-KaHHO30MCKUMU OTJIOKECHHUSIMU.

@yHmaMeHT palloHa CII0KEH IPEUMYIIECTBEHHO KapOOHAaTHBIMH MOPOJAMH JIEBOHCKOTO U
KaMEHHOYTOJIbHOTO BO3pacTa, MECTaMU OCJOKHEHHBIMH BYJIKAHOTE€HHO-OCAJOUYHBIMH TOJIAMH.
CymiecTBeHHYI0 poiib B (OPMHPOBAHUU MOCIEAYIOMIETO OpPYIEHEHHsS CHITPAd  MPOLECCHI
KapcTooOpazoBaHusl, MIMPOKO MPOSBICHHbIE B KapOOHATHBIX MOPOJax OCHOBaHUS. VIMEHHO ApeBHUI
KapCTOBBIN penbed BO MHOTOM Ipeaorpeenui MOp(hoIoruio Oyaymux O0KCUTOBBIX 3aIEkKEH.

TexToHMYECKOE CTpOEHUE pailoHa XapaKTEepHU3yeTCs COYETAHHEM OTHOCHTENBHO YCTONYMBBIX
OJIOKOB M 30H pa3jOMHBIX HapyIICHHWH, CO3JaBaBIIMX YCIOBUSA A (OPMHUPOBAHUS JIOKATBHBIX
Jenpeccuil, rJie MPOUCXOIUIIO HAKOIUICHHE U COXPAHEHUE MPOYKTOB BBIBETPUBAHUSA. DTH CTPYKTYpPHI
BBITIOJIHSUIA POJIb PYIOKOHTPOJIUPYIOIIMX 3J1E€MEHTOB.
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Mk dsS 2. AtOch)dl ¢jBdscdyujmMites ©OLE L O
[1]

Crparurpadguueckoe CTpPOCHHE NPEICTABICHO NaJCO30HCKUM (QYHAAMEHTOM, IEPEKPHITHIM
MEJIOBBIMU U KalHO30MCKMMHU  OCaJOYHBIMH  00pa30BaHUSIMH. bBOKCUTOHOCHBIE TOPU3OHTHI
IIPOCTPAHCTBEHHO CBA3aHbl C JPEBHEH IIOBEPXHOCTBIO BBIPDABHUBAHMS M MOIIHOM KOpPOH
BBIBETPUBAHUSA, CPOPMHUPOBAHHON B YCIOBHUAX TEIUIOTO U BIAXXHOI'O KJIMMAaTa MO3/IHEro Meja.

Kopa BbBeTpuBaHumus u ycnoBus 6okcumtoobGpasoBa

Kopa BbIBeTprBaHMS SIBISETCS KIIOYEBBIM 3JIEMEHTOM T'€OJIOTHUECKOTO CTPOCHHUSI paiioHa U
rJIaBHBIM (hakTopoM pynooOpazoBanus. Ee ¢opmupoBaHne MpOUCXOAMIO B YCIOBHSIX MHTEHCHBHOTO
XMMHUYECKOTO BBIBETPUBAHUS MPU YCTOMYMBOM TEKTOHHYECKOM DPEXHME W JIMTEIFHOM pa3BUTUU
MOBEPXHOCTH BBIPABHUBAHUSI.

B crpoeHMm KOpbI BBIBETPHBAHUS OTYETIMBO IMPOSBISCTCS BEPTUKAIbHAS 30HAJIBHOCTH,
OTpakaromasi TOCJIEeOBATENbHBIE CTaJuU MPeoOpa3oBaHMA HWCXOAHBIX TMopoxa. HipkHMe dYactu
npoQuIIsl MpeCTaBICHBI BBILEIOYSCHHBIMU U TPEIIMHOBATHIMU TIOPOIAMH, COXPAHSIOMIUMH PEITHKTHI
NEPBUYHBIX CTPYKTYp. Bbilie pa3BUTBI 30HBI KAOJWHH3AIMM M TJIMHUCTBIX OOpa30BaHMIA,
nepexo/sIue B COOCTBEHHO OOKCUTOBBIN TOPH30HT.

VimeHHO B pe3yibTare JIUTEIHFHOTO BEIHOCA KpEMHE3eMa, MIeNI0Ueii M HAKOTUICHUS! OCTaTOYHOTO
AIIOMUHUS TPOMCXOIWIO (OPMHUPOBAHUE MPOMBIIIJIEHHBIX CKOIUIEHUH OOKCHTOB. JlaTepuTHBIHM
XapakTep Tpolecca MOATBEPKAACTCS KaK MHHEPAJOTHUYECKUM COCTaBOM PYJ, TaK M CTPYKTYypHO-
TEKCTYPHBIMH OCOOEHHOCTMHU O0OOOBUHHBIX Pa3HOBUIHOCTEH.

Oco0eHHOCThIO Maiibansixk-KaitHapauHckoit IpyMIbl ABIIETCS TecHas CBS3b
060KCUTOOOPa30BaHUS C KAPCTOBBIMU JETIPECCUAMU. DTH POPMBI pebeda BHICTYNATHN JOBYIIKAMH IS
MPOAYKTOB BBHIBETPHBAHUSA M OOECIIEUMBAIHN JIOKAJIHHYIO KOHIEHTPALMIO aFOMOCO/IEPIKAIIero
Mmarepuara.
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Mopcponormsa u BelWwecTBEHH» I3 x/oeXR@B O6GOKCUTOB

Pynubie Tena MaiiGanbik-KaiiHapIMHCKON TPyl OTJIWYAIOTCS 3HAYUTEIBHBIM pa3HOOOpa3ueM
Mopdomnoruueckux ¢opm. OHU TpeACTaBICHBl JHMH30BUAHBIMH, THE3000PAa3HBIMH U CIIOKHBIMHU
BETBALIUMUCS TeJIaMU, KOHTPOJIUPYEMBIMU JPEBHUM KapCTOBBIM pesibedoM.

3anexu HEPEeOKO HUMEIOT HENpaBUIbHBIE OYEpPTaHUS, BBIKIMHUBAIOTCS, pPACLICIUIAIOTCS,
00pa3yroT CIOXKHBIE CUCTEMBI 3alIOJHEHUS Jenpeccuil U KapcToBbix nojoctel. [logobHoe cTpoeHue
CBHJIETEIILCTBYET O CJIOKHOW MHOTOCTaIMHHON UCTOPUH (POPMUPOBAHUS OPYICHEHHS.

Cpenu OOKCHUTOB BBIACNSAIOTCS OCTAHIIOBBIE M KapCTOBBIE pPa3HOBUAHOCTH. (OcCTaHIOBBIC
OOKCHUTBI XapaKTEePH3YyIOTCsl 00Jiee BBICOKOW CTETEHBIO JaTePUTU3AIINH, TOBBIIIEHHBIM COAECPKaHUEM
TJIMHO3€Ma U BBICOKMM KPEMHEBBIM MojysieM. OHU, KaK MpaBUIIO, ABISIOTCS HanOoJiee KayeCTBEHHBIM
QIIIOMUHHUEBBIM CBIPBEM.

OB &{yOMOEOS s | o dgisty s OF) dskijtss

MokasaTensb 3HavYeHMNe
AlLOs 42-60 %
KpemHeBblii MOYIIb 8-12
CtpykTypa 0000BHUHHAS
KauectBo pyn BBICOKOE

KapcToBble pa3HOBHIHOCTH OTJIMYAIOTCS 0OJ€e CIIOKHBIM CTPOCHHEM, 3HAYUTEIBHOM
M3MEHYMBOCTBIO COCTaBa M HEPENKO COJIEPXKAT IOBBIIICHHBIE KOJMYECTBA TJIMHUCTOTO MarepHaa.
BwMmecTe ¢ TeM UMEHHO OHHM 4acToO POPMHUPYIOT KPYITHBIE 10 00bEMY 3aJIEKH.

OB & YyOMOEOSjtedmisdsO COmssa’' & BBSMdkEo

[fToka3aTensb 3HadYeHuUe
AlOs 35-48 %
KpemHeBbI MOYIIb 2-4
FJ‘II/IHI/ICTOCTB ITOBBIIIICHHAS
3mMeHUnBOCTE cocTaBa BBICOKas

MuHepanbpHBI COCTaB Pyl MPEICTaBICH TMOOCUTOM, AMACTIOPOM, KAOIWHUTOM, T€MAaTUTOM U
reTuToM. B OTHenbHBIX ~ PAa3HOBUIHOCTSIX ~ OTMEYAIOTCS  TPOILIECCHl  CHUACPUTHU3AINH,
CBUCTEIHCTBYIOIINE O BTOPHUHOMN THAPOTEOXUMUYECKOM IepepadoTKe py/I.

s OB &g YyoOf ddzj cOdz! dz" 2 fMsMlsOe BEMdlso

Mwu e pna P a c a1 @ THpeaH [eHeTUM4YecKOe 3
I'u66cut LIUPOKOE IJIABHBIA PYJHBIA MUHEpaJI
Huacnop JIOKAJIbHO 3pEI0CTh BHIBETPUBAHUS
Kaonunaur LIMPOKO nepexoanble aruu

['emaTut pacupocTpaHeH OKHCIIUTEIbHBIE YCIOBHS
Cupepur JIOKAJILHO BTOpHYHAs MepepadboTKa
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TCHETHYECKUM TPU3HAKOM.
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MepcneKTWBBLB PYAOHOCHOCTMU

[TepcnexktrBHOCTH Maiibanbik-KaifHaApIUHCKON TPYIIIBI ONPEACIIACTCS MPEXIEC BCETO MTUPOKUM
Pa3BUTHEM MOIIHON KOPBI BHIBETPUBAHUS, PACHPOCTPAHEHUEM KapCTOBBIX CTPYKTYP M HaJUYHEM HE
MOJIHOCTHIO U3yUEHHBIX (PJIAHTOBBIX YYaCTKOB.

Haunbonee mepcrneKTUBHBIME SIBJISIFOTCS 30HBI Pa3BUTHUSI MOTPeOEHHBIX KApPCTOBBIX JEMPECCHUH,
YYaCTKH MOBBIIIEHHON MOIIIHOCTU KOPBI BBIBETPUBAHUS, a TAKKE 30HBI KOHTAKTa KapOOHATHBIX MOPO/]
C BYJKaHOTE€HHO-0Ca/I0OYHBIMU 00Pa30BAHHSIMH.

Cy1iecTBeHHbIE TMEPCIEKTUBBI CBA3aHbl TaKXkKe C IEPEOICHKOM HU3KOCOPTHBIX OOKCHUTOB U
MMOMCKAMH CKPBITOTO OPYACHEHUS MO/1 MOKPOBHBIMU OTIIOKECHHUSIMHU.

C yyeroM KOMIUIEKCAa TIEOJIOTUYECKUX TMPEINOChUIOK paliOH MOMKET paccMaTpUBaThCS Kak
MEPCIIEKTUBHBIA  OOBEKT IS JAJIBHEWIINX MOWCKOBO-OIICHOYHBIX H  Pa3BEIOYHBIX pabdoT,
HAIpPaBJIEHHBIX Ha HapalllUBaHUE ChIPbEBOI 0a3bl AIFOMHHHSL.

3aknwyeHune

[IpoBeneHHBIN aHANM3 MOKA3bIBAET, YTO T€OJOrHYecKkoe crpoeHue Maiibansik-KaitHapauHckoi
TPyNIbl MECTOPOXKIICHUN OmpeenseT OJaronpusTHbIE yCIOBUS JUisi (OPMUPOBAHUS U JIOKAIU3ALUN
OOKCHTOBOTO OpyJaeHEHUs. [JIaBHBIMH pPYAOKOHTPOJHPYIOIIMMH (AKTOpaMH SIBISIOTCS Pa3BHTHE
MOIIIHOM KOpPBI BBIBETPUBAHUS, KapcTOBbIE (QOpMBI mMajeopenbeda U yCTOMUMBBIE TEKTOHHYECKHE
YCJIOBHSL.

BrisiBneHHBIE 3aKOHOMEPHOCTH pPa3MEIEHUs] PYAHBIX T€ M OCOOCHHOCTH HUX BEIIECTBEHHOTO
cocTaBa TO3BOJSIIOT ~ pacCcMaTpuBaTh palloH KaK  MEPCHEKTUBHBIM  OOBEKT  JAbHEUIINX
reoJIOrOpa3Bel0YHbIX UCCIEI0BAHUM U OCBOCHUS.

CnMcoK nuteparTypbl:

1. S.A. Akylbekov, B.S. Uzhkenov. Prospects for the development of mineral resources of the
largest mining enterprises in the short and long term periods of their activity. Part Il. Chrome,
bauxites (2022).

2. Specific Features of Geotectonic Development and Ore Potential in Southern Altai (Eastern
Kazakhstan). Published: 17 November 2021. Volume 63, pages 383-408, (2021)

3. Ecun A.®. Otuer nmo mouckam OOKCHUTOB KapCTOBOTO M JAPYIMX TUIOB B pailoHe MaiibanbIk-
Kaitnapnuuckoit rpymnmnel Mectopoxkaenuit B 1975-78 r.r. Kazaxckas CCP. Lenunorpaackas
obmacte J[-T1-15 (1978).

4. PomanoBa P.J[., KaOyneuukoBa C.JI. Otuer mo Tteme JlaGopaTtopHble UCCIIEIOBaHUS
000raTUMOCTH U THJIPOMETANTYPrUYecKOr mepepaboTKu Mpo0 HHU3KOCOPTHBIX OOKCHTOB
MecropoxaeHui Maibanbik-Katnapiuackoit rpynmsi (1976).

5. baxreen II.JK. OTueT 0 pe3yibrarax MOMCKOBO-pa3BeOYHBIX paboT Ha ydacTke KaitHapib! 3a
1972-74 rr. W TEXHUKO-dKOHOMHUYCKOE OOOCHOBAHHE IIE€JIECOOOPA3HOCTH IOCTAHOBKH
npeaBapuTeNbHON pa3Beaku Maiibanbik-KaiiHapnuHCKONW Tpynmbl MECTOPOKIACHUNH OOKCHUTOB.
Ka3CCP, Llenunorpackas oor., JI-2-15 (1974).
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YHOTT bIHbIK M¥ XUTbl AUMAF bIHOAF bl ¥/ blBPUAAMMAH DMEH

KA3I PI'l CbIPTKbl CAACAT blHblIH NGA JTEAGTTIEAR b

wrdzr &3 3 dbjish*": PhD, uvunttOdz
sMdzjdz r j 6" B 4 ¢

AHpLOaT by. makanana ¥YaelOputanuss MeH @OpaHOUsHBIH —~ YHAI—TBIHBIK ~ MYXHTHI
aliMarbIH/IaFbl Ka31pri CBIPTKBI cascaThl KEIICH 1 )KOHE CaIbICThIPMAIIbl TYPFbIIAH TallaHadbl. 3epTTey
Yneioputanus MeH @paHuMAHBIH YHII—TBIHBIK MYXWTHI aiiMarbiHa OeT OypyblHa BIKIAN ETKEH
TapUXH, F€0CasICH KOHE MHCTUTYIIMOHAJIBIK aJFbIIapTTapAbl aHbIKTaiiAbl. COHBIMEH KaTap, OJlap/blH
CTpaTETHSUIBIK KY)KaTTapblHAa OCNrijIieHreH OachIMIBIKTApABI KYHen Typae Tanmaiasl. Makamaga
CasiCH-TUIUIOMATUSUIBIK ~OaillaHpIcTap, OCKEPH KaThICy, JaMmy >KoOalapbl XKOHE HKOHOMHUKAIIBIK
BIHTBIMAKTACTBIK TaJIJIAHBII, OJIAPJIBIH MPAKTHUKAIBIK ICKEe acy TeTikTepi kepceriieni. CalbICThIPMAIIbI
Tajaay HoTHXKenepl ¥JIbIOpUTaHUSHBIH aiiMaKTarbl peJliH HEeT131HeH OJaKThIK GopMaTTap, KayirncizIik
OacraManapbl JKOHE TEXHOJIOTHUSUIBIK CEPIKTECTIK apKbUIbI KAJIBINTACTHIPATHIHBIH AWKBIHIAWIBL. AJl
OpaHIUsAHBIH cascaThIHIA 3aMOp TEPPUTOPHUSIIAPBL, TYPAKTHl 9CKepU HH(DPAKYPbUIBIM >KOHE
MHOPAKYPBUIBIMIBIK JaMy JkoOamapbl HEri3Ti TIpeKKe aWHAJbIN, OHBIH aiMaKTarbl KaThICYBIH
y3aKMep3iM/Ii opi KOIKbIPIIbI cUMaTKa xkeTkizeni. Ocbl epeKIIeniKTep/i capanail OThIPHIN, MaKaa eKi
enmiH  YHOI—TBIHBIK  MYXUTBIHIAFBI  POJIH, OJNApIbIH  CBIPTKBI  CasACH  JIOTUKACHIHBIH
allbIpMAILIBUIBIKTAPBIH JKOHE aliMaKThIK TYPAKTHUIBIKKA BIKIAN €Ty MYMKIHIIKTEPIH Oaraai/ibl.

Ki nt c8uai-fl/HBIK MyxuThl, ¥ api0puTtanus, Opanius, reocascar, Kayirci3 ik, ChIPTKbI
cascar.

Ki picne

YHai-ThIHBIK MYXWUTBI alMaFbl COHFBI OKbUIIAphl JKahaHABIK cascaTTaFrbl €H MaHbI3IbI
eHipyepliH OipiHe alHansl. byl KeHICTIKTe XanbIKapajiblK >Kyieneri Kyl TeHrepimi Kaiita
KaJIBITITACKIN KaThIp. AWMaKTarbl ©3TepicTep dNMEeMIIIK CasiCaTThIH Kbl OAFbIThIHA TIKEJIEH BIKIAI
ereli. Mbicaibl, reocasicl koHe Fe0IKOHOMHKAIIBIK 0oceKe Kbl cailblH Kyllerozie. KpITalibIH bIKITabI
aptein, AKII e3 mo3unuscelH cakran Kaiyra Teipeicyaa. Ochl xKargail ekl AepKaBaHbIH apachIHIaFbl
KapaMa-KalIIbUIBIKTBl TepeHAeTTi. MyHail TekeTipec aliMaKThIH CTPaTETUsIIbIK MAaHBI3bIH OAaH 9pi
aprteipabl. Ocbl  yaepicrep EypomanblH ga casgcu OarbITBIH KalTa Kapayra MoXOyp eTTi.
¥nei6puranus meH @panuus UTP-ai e3 yATTHIK cTpaTerusiapblHAaFrbl MaHbI3bl OACBIMIBIK PETIHIE
oenruteni. Exi MemiiekeT Te aliMakTarbl KaTbICYbIH KEHEWTIN, jKaHa TUIUIOMATHSUIBIK KOHE 9CKepu
Oactamanapfipl iCKe achlpyda. TakKbpIpBIITBIH ©3CKTUIII 97 OChl ©3repicTepMeH OaillaHBICTHI.
¥YneiOputanus mMeH @paHius kaHa CTPATETHSUIBIK Ky)XKaTrTap KaObuigamn, alMakKThIK CEpIKTeCTEpMEH
BIHTBIMAKTACTBIKTBl KYLIEHTTI. DKOHOMHUKAIBIK YXOHE OCKEpH KAaThICy TETIKTepl A€ aWKbIH Typle
oenceni 6oma Tycrti. by ypaicrepai Tanmay eki eniH MyaesepiH koHne EypomnaHsiH jkaHa reocascu
OarbITBIH TEPEH TYCIHYyre MYMKIHAIK Oepei.

3epTTeyIiH MakcaThl — ¥iblOpuTanus MeH OpaHiusHbIH Y HII—TBIHBIK MYXHUTHI ailMarbIH1aFbl
Ka3ipri ChIPTKBI casicaThlHA CaJBICTBIpMaibl Tajjnay xkacay. OCbl MakcaTka coiikec OipHelie MiHIET
allKpIHAJIbl: ailMaKTaFbl CHIPTKBI CasiCATThI 3epAeiey /IiH TEOPHUSUIBIK TOCUIACPIH amry; ¥IblOpUTaHus
MeH OpaHIMSHBIH OHIpAeT! MYUISNIEPiHiH dBOJIIOLUACHIH KAPacThIPY; OJapAbIH Ka3ipri CTPaTeTrusiIbIK
KYKaTTapblHbIH HET13T1 3JEMEHTTEPIH Taljay; CasCH-TUIIOMATHSIIBIK, SCKEpU-CTPATETUSIIBIK KOHE
HKOHOMHKAJIBIK OaFbITTapbl XKeKe->KeKe Tanaay; SKOHOMUKAJIBIK OarbITTap OOMBIHINA CaTBICTHIPMAITbI
Oaranay JXyprisy; eki MEMJIEKETTIH CcasCcaThIHBIH OPTaK >KOHE epeKIle KbIpJIapblH, COHai-aK Ooamak
MEepCIeKTUBAIIAPBIH aHBIKTAY.
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3eprrey 00BeKTiCi — YHAI—THIHBIK MYXUTBI aiiMarbIHIaFbl MEMIIEKETTEPIIH CHIPTKBI CasCaThl.
3eprrey moH1 — ¥YnbiOputanus MeH OpaHIUSHBIH OChl allMaKTaFbl CTPATETHSIIBIK MaKCaTTaphl,
OJIapJIbI iICKE aChIPY TETIKTEPi KOHE HAKTHI IC-KUMBLIAAPHI.

3epTTeyiH TEOPHUSUIBIK MaHBI3ABUIBIFBI — Eypoma MeMIIeKeTTepiHiH ACTYpii  bIKHal
aiiMaKTapblHaH TbHIC JKYPTi3€TiH CBHIPTKbI CasCaThIH 3€plelieyre apHalfaH FBUIBIMH TOCUIIEPIi
HaKThIJIayFa KOCKaH yieciHae. byn xymbic TP KeHICTITH 3epTTeyre KaKeT OoMICTeMENIK HeTi3i
TOJIBIKTBIpa Tycemi. [IpakTHKamblK MAaHBI3IBUIBIFEI — HOTHXKEIEPAl TalgaMalblK MaTepuaiiap
o3ipieyze, capanTaMalblK Oaranayiap JKYpri3yle >KOHE CBIPTKbI CasCu KYpbUIBIMIAp YILIH
YCBIHBIMJIAp NaibIHIay 13 KOJIIaHy MYMKIHIITIH/E.

XKymbIc TeopHsUIBIK Heri3ieMe[eH OacTam TapuXd 3BOJIOLHUAFA, OJaH PECMU CTpaTerusiapiabl
Tangayra OKOHE OMIMPHUKAIBIK  CaJBICTBIpPYFa ©TeTiH  Oipi3Al  JOTMKAlNblK  KYPBUIBIMMEH
YUBIMAACTBIPBUIFaH; MYH/IAl PETTENIM TaKbIPBINITHIH KYPACIUIIriH ambln, eki Memiekertid MU TP-aeri
casicaTTapblH XKYHell TYpJie CaJbICThIPyFa MYMKIHJIIK Oepei.

3epTTey apagicTtepi

3eprTey XKyMbICHl OipHemie OipiH-0ipi TONBIKTBIPATBIH FBHUIBIMH OICTEPIH HETI31HIE JKy3ere
acelppuIibl.  Tapuxu omic  ¥YueiOputanus MeH @DpaHnusHelH  YHII—TBIHBIK  MYXHTBIHIAFBI
MYAJENepiHiH KalbllTacy >KOJbIH, OJapAblH CHIPTKBI CasCATBIHBIH TYPJl Ke3eHIEepJeri e3repicTepin
’KOHE CTPATETUSIIBIK YCTaHBIMIAPBIHBIH YBOJIOIMACHH aHBIKTayFa MYMKIHIIK Oepai. XKyiienik tangay
€Ki MEMJICKETTIH CasiCaThIHbIH KYPBUIBIMJBIK KbIPJIApbIH, MICIIIM KaObUIIay JIOTUKACHIH OHE CasiCH-
JTUTUIOMATHSUTBIK, 9CKEPU KOHE SKOHOMHKAIBIK OaFbITTAp/AbIH ©3apa OaiJIaHBICHIH KEIICHII TYypHe
TYCIHAIpYyTe KOJNJAHBLIIbI.

Ma3sMyHIBIK Tajjay pecMH CTPaTeTHsUIBIK KY)KaTTapAarbl HEri3ri  YFeIMIapbl, OachiM
OarpITTap/Ibl )KOHE CasICH PUTOPHUKAIAFhl Ma3MYH/IBIK KYPBUIBIMIbI alKbIHAAyFa OarbITTaN bl by onic
¥Yaeioputanusueie “Integrated Review Refresh 2023 sxone @pannustaeiy “Indo-Pacific Strategy
20257 KyKaTTapblHAAFbl allBIpMAIIBUIBIKTApAbl KYWedl Typae OaranmayFa MYMKIHIIK —Oeppi.
CanpICTBIpMaNIBl TaNAay 3€pPTTEYAIH HEri3ri OeliriH Kypaiabl: o €Ki MEMIJIEKETTIH OHipieri ic-
KUMBUIIAPbIH, KOJJAHATBIH KYpaldapblH JKOHE CTPATErHsUIbIK YCTaHBIMAAPBIH CabICThIPA OTHIPHIM,
OJIap.IbIH albIPMAIIBLIBIKTAPEI MEH OPTAK CUIIATTAPBIH HAKTHI KOPCETYTe MYMKIHIIK Oepi.

HoTuxenep MeH TankKkbnaynap

[Jdgdzy S jIslsjterw' dB ScddgtndlIsT 02 &309r dzH O9r mr clsar
IsJ sted W dzf 2 Yezj Goinsk wyxiasr (Indo-Pacific) TyKbIpbIMaaMachl COHFBI OH KBUIIBIKTA
XallbIKapadblK KaThIHACTAPJAFbl €H BIKMANAbl T€OCTPATErHsUIBIK YFBIMAAPAbIH OipiHe aifHanasl. byn
KOHIISIIUS aJIFaIlbIHAa A3Ws—BIHBIK MYXHTHI aiiMarblH KCHEUTY KXKCTTUIITIHEH TYBIHIAJIBI JKOHE
YHai MyXuTel MeH THIHBIK MYXUTBIHBIH CTPATErHsUIBIK TYTACTHIFBIH TYCIHAIpyre OarpiTTanasl. Ka3zipri
3epTTeymiiep Oyl YFBIMIBI «eKeyl OYpBIH JKeKe KapacCThIpbUIFaH €Ki reorpadusuiblK KEHICTIKTIH
OipTyTac casicM-’KOHOMHKANBIK aiiMaKKa aifHamybD peTinae cunatTaiasl [12]. YHai—ThIHBIK MYXUTHI
TYKBIPBIMIAMACBIHBIH FBUIBIMA HeTi31 2000-kKbpuTaapsl KajbiTaca 0actanbl. ABCTPATUSIIBIK FaIbIM
l'apu Kmug men yumi 3eprreymrici ['ypyneB MoxaHTH alMakThIH T'€03KOHOMHUKAIBIK —©3apa
TOYENJUIrH Tanjaan, YHAl MyXUTbl MeH ThIHBIK MYXHUTHI apachlHJaFrbl OaillaHbicTap/abl O1p KEHICTIK
peTiHae KapacTelpyasl YchlHAbI [11]. Byn wupesnsl keiliHHeH »xamoH cascatkepi Cunazo A63
XaJbIKapabIK aeHreiae gamertThl. OHbIH 2007 Kbuthl )apusiiarad « Epkin xoHe anmiblK Y H1i— T BIHBIK
MyxuThl» (FOIP) KOHIENIUACH TYKBIPbIMIaMaHbIH CasCl Ma3MYHBIH aifKbIH/IAIl, OHBI XaJIbIKApaJIbIK
KyH TopTiOine enrizai [13]. Teopusubik TypreinaH anranna, Indo-Pacific TyxeIppiMaaMacs! OipHerre
ipreni yreiMFa cydeHeni. bipinmiiieH, ailMakTbl reoCTpaTeTrusUIbIK TYTACThIK PETIHJE KapacTbIpaibl.
ATam alTKaH7a, TEeHI3 KOMMYHHKanUsIapelHbIH 60%-1aH acTambl 97 OCBHI KEHICTIKTE OTe/Il.
ConpablkTaH YHII MyXuThl MeH TBIHBIK MYXUTBHI apachlHIAFbl TEHI3 JKOJJAPBIHBIH Kayirci3airi
MEMJICKETTEPIH CasiCH jKOHE SKOHOMHKAIBIK CTPATETUSCHIHBIH HET13r1 Oenirine aitHanael. ExinmiiaeH,
KOHIICTIIIMSL KYIITEp TeHrepiMiHiH >kaHa ¢opmackiH cumartaiabl. AKII-Kpitait 0ocekenecriri,
YHaicTaHHBIH KylIeroi, JKamoHusHBIH KOpFraHbICTHIK Oencenainiri, ACEAH ennepiniy peni — oCHI
KEHICTIKTe e3apa OaiiimaHbickaH (akrtopiap. YHIiHOIAEH, YHAI—TBIHBIK MYXWUThl —aiiMaFsbl
HSKOHOMHKAJIBIK ©3apa TAYeNAUTIK apKbuIbl Ja Oipireni. DHEpPrus MaplIpyTTaphl, KETKi3y Tiz0ekTepi
YKOHE TEHI3 cayJachl OYJI KEHICTIKTI 9JIEM/IIK dKOHOMHUKAHBIH ©3€TiHe aifHaIIbIPaIbI.
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YHai-ThHBIK MYXUTBl TYKBIPBIMIAMachl COHBIMEH Oipre XaibIKapallblK —KaTbIHAcTap
TeopusapbIMeH OalaHbICThl. Peann3M TyprbICbIHAH OJ JAepiKaBajlap apachbIHAAFbl CTPATETHSIIBIK
OocekenecTikTi TyCiHAIpy YmiH Kosganeuiaasl [13]. JluGepanabl Teopusuiap Oy TYXKbIPbIMIaMaHbI
CEPIKTECTIK IMEeH aiMaKTBhIK MHCTUTYTTap aschiHaa Kapacteipaabl [12]. ['eoskoHOMHKaNBIK Tocia Indo-
Pacific-ti pecypcrap, HMHOQPaKYpbUIBIM JKOHE TEXHOJIOTHSUIBIK TOYEJCI3/iK apKbUIbl TYCIHAIpEI.
MyHbIH 0apibIFbl KOHIIETIIUSHBIH KOTIKBIPJIbI FEUIBIMU HET131 0ap €KeHIH KopCceTe .

YHai—ThIHBIK MYXUTBIHBIH TEOPHSIIBIK MOHI €ypOmNaibIK Aep)KaBajap YIIiH J€ epeKIle OpbIH
amanpl. ¥aelOpuTaHus OyJI TYKbIpbIMIaMaHbl <okahaHnaelk bputanusy cTpaTerusichlHBIH  O6iri
petinae KaObuLmamn, alMakKThl XaJbIKAPAIBIK TOPTINTIH OOJjamiarblH alKBIHAAWTHIH KEHICTIK JIeT
cunatraiiipl [1]. An ®paHius KOHIEMIMSHBI ©31HIH 3aMOp TEPPUTOPHSIAPHI APKbUIbI IIBIHAWKI
reorpadusUIBIK JKOHE casich OailylaHbICKa Me aitMak peTiHe KapacToipassl [8]. Ockiiaiima, Indo-Pacific
Teopuschl ¥npiOputanus MeH OpaHIUSHBIH CHIPTKBI CasiCaTblH TalJayblH HET131H KaJbIITaCThIPa bl
’KOHE OJIapAbIH aiMaKTarbl peJIiH TYCIHIIPY YIIiH KaXeT FhUIBIMU 0a3a OOJIbI TaObLIa bl

T dzf BtedIsOded W d34 dz AtcOdzydWw dz' © 02 BOG2230 S0lIs
Odzdr h Otelsls Oter 3 d¥Fnpic@rismRE Myp@pdunsaabiH Y HAI—THIHBIK MYXHTHIHIAFbI
MYJAJENepiHiH KalbINTacybl y3aK TapuXH HpolecTepAiH HoTkeci. Eki MemiekeT Te TeHI3 KyllliHe
CYHEHreH eypornaibIK JAepkaBanap perinae Oy aiimakka XIX racelpgan 6actan CTpaTeTHsUIBIK Ha3ap
aynapael. ¥neiOputanus yiniH YHictaH, CuHramyp >koHe Manaiisi CUSIKTBI OTapiibIK TIpeKTep OHBIH
A3usiarel BIKIAJIBIH KaMmTaMacki3 eTTi [5]. An ®pannussaei JKana Kamnemonumss men @paniys
[TonuHe3usicbl CHUAKTBI 3aMOp TEpPPUTOpHUSANApbl OyriHre JAeiiH OHBIH aWMaKTarbl TYPAKThI
KaTBICYBIHBIH ©3€TiH Kypaiasl [9].ExiHImN IYHHEXKY3UTiK COFBICTaH KEHiH alMaKThIH Te0cascCh
KYpPBUIBIMBI ©3Tepill, jKaHa KayIilci3diK Kyienepi KaubllTacThl. ¥ IbI0pUTaHust Oyl Ke3eH e aiiMaKTaH
oipringen meriareHiMeH, SEATO >xone ANZUS CHSKTBI 0JIaKTHIK TETIKTEP OHBIH KATBICYBIH TOJIBIK
KOFaJITIIayFa MYMKIHIIK Oepnai. @panuus 0Oosca €3 TEPPUTOPUSIIAPBIH CaKTall OTHIPHIN, (IIOTHIH
KYIIEUTTiI >kKoHE YHIICTAaHMEH allFalllKbl CTpaTervsulblK Oainmanbictap opHarThl [8]. Keipru-kabak
COFBICTBIH asgKTATybI )koHe KpITaliIbIH KOTEepiayi allMaKTarsl KYII TENe-TCHIITH KalTa aHBIKTaIbl.

19902010 xpmapel  KpITalinblH — KapKbIHABI  JaMybl  YJIBIOpUTaHHUSHBI  aiiMaKIeH
YKOHOMHKAIIBIK CEPIKTECTITiH KeHedTyre urepmenemi [6]. JIOHIOH TEHI3 KayillCi3iriHe KaTBICTHI
OactamanapblH Kaiita OenceHuipin, A3us enaepiMeH OaillaHbICBIH apTThIpAbl [4]. ®PpaHuus ocCkl
Ke3eH/ e YHIICTAHMEH OCKEPU-TEXHHUKAIBIK BIHTBIMAKTACTHIKTBI TEPEHJCTIN, (DJIOTHIHBIH alMaKTHIK
MYMKIHIIKTepiH KymedTTi [ 10]. By exi Mmemiieker yiiiH Je aiiMakka Kaidta 0eTOyphIic Ke3eHi OOIbI.

2010 xbuman Oactan YHII—TBIHBIK MYXUTHI jkahaHIBIK TreocasicaTThIH HETI3r ajlaHbIHA
aitHanel. ¥YneiOputanus KpITalinblH KylieroiHe kayanm peTiHae (IIOTBIH aiiMakka KadTa xidepe
Oactanpl xoHe 2021 sxputel KypbulFaH AUKUS anbsHCBI apKbUIbI JKaHA CTpPATETHsUIBIK Oarjap
KajslnTacTelpabl [7]. Maiikn k. I'pun ¥nsiopuranusasiy U TP-geri myaaeci uMOepusuiblK Ke3eH e
TEHi3 KOMMYHUKAIMsUIapblHA TOyelai OosraHbiH atam eremi. ®Opanmums 2018 xbuirsl «Indo-Pacific
Strategy» KyKaTbl apKbUIBl ailMakTaFrbl peJIiH WHCTHUTYIUOHANABI JeHreine OekiTTi. 3amop
TEPPUTOPHUSIIAPHIHIA MIJUTHOHHAH acTaM XaJKbIHBIH 00Jysl DpaHIMSHBIH aliMakKa JeTeH MYIIeCiH
TYPaKThI )KOHE Y3aKMep3iM/i eTell.

2020 xbutgaH Oepi €Ki MEMJICKET T€ aliMakKa KaTbICyblH KymeuTTi [11]. ¥neiopuranus AKII
kKoHEe ABCTpamUsMEH BIHTHIMAKTACTBIKTBI KeHeWTce, PpanHuus YHIicTaH xoHe JKamoHHsIMEH
YIDKaKThl (hopMaTTap bl JaMBITBIT OTBIP. OCBl TapuXW BOIOIUS TOMEHJIE YCHIHBUIFaH KecTene (1-
KecTe) KbICKallla KyieaeHe i )koHe €Ki eNJIiH OYTiHT1 CTpaTerusiIapblH TYCIHAIpYTe Heri3 0oaibl.

30L " G nazlslsr 2 MmMscOIsjedwW &zOtecH" 6 dzj 6" dz8 ! S @ ¢
B3 Is d & )ERI MmemekerTiH YHai—ThIHBIK MYXUTKA KaTBICTBI OACBIMIBIKTAPBI PECMH CTPATETHSUTBIK
KyXXaTTapa allKblH KepceTUIreH. ¥JbIOpuTaHus YIIiH OacTbl KykaT — 2021 Kpulbl KapuslaHFaH
«Global Britain in a Competitive Age: The Integrated Review of Security, Defence, Development and
Foreign Policy» arTel unTerpanusuianrad momy. byn kyxarta YHII—TBIHBIK MyXUTHI «tilt» (OaFbITTHI
KYIIeWTy) peTinae Oesiek OeniMe KOPCETLTiN, aiiMakKa KATHICTBl YJIBIOPUTAHUSHBIH Y3aKMep3iMIi
KATbICYBIHBIH JKaJImbl cxemachl Ooepineni [4]. OHa TeHI3 KOMMYHHKAUUsIaApbIHBIH KayINci3Airi, epKiH
KOHE allblK TEHI3 KEHICTITiH Kopray, JKamonus, ABcTpanusi, YHIICTaH CEKUIAl CepiKTecTepMEH
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KOPFaHBIC BIHTBIMAKTACTHIFBIH TEPEHETY JKOHE aiiMaKTa TYPaKThl 9CKEPH KATHICYIbl KAMTAMACHI3 €Ty
HeTi3r1 0achIMIBIKTAp peTiHAC auThlIaabl [3].

2023 xburrbl «Integrated Review Refresh 2023: Responding to a More Contested and Volatile
World» Ky>kaTbl 0Cbhl YCTaHBIMAAPbI KAHAPTHIM, Y HA1— [ BIHBIK MYXUTBI «yaKbITIIa OYpPBUIBIC» €MEC,
Y AbIOpUTaHUSHBIH ~CBIPTKBI CasICATBIHBIH TYPAKTbl TipeKTepiHiH Oipi peTiHAe KapalaThIHBIH
HakTbuTakpl. JKaHapTtbutran wmonyna Kpitalt «omoxanslk 0ocekenec» peTiHIE CHUIATTalbII,
aliMaKTarbl OCKepH, TEXHOJOTHUSJIBIK KOHE SKOHOMHKAIBIK OJCEKeNIeCTiKKe KoOipeK KeHi OemiHexi
[2]. ConpiMen Oipre Kykar KopraHbiC IIBIFBIHAAPEIH eocipy, AUKUS asceiHma sxorapbl
TEXHOJIOTUSUIBIK KOOIEPAIUSHBl JAMBITY JKOHE aiiMaK eJIepiMEH CasiCH-TUILIOMATHUSUIIBIK JAUATOIThI
KYLIEHTy OarbITTapbhlH ©3apa OaiJIaHBICTHI AIEMEHTTEDP peTiHae kepcereni [7]. byn xyienik tamgay
YneiOputaHussHblH ~ YHII—TBIHBIK ~ MYXUTTaFbl ~ CTPATETHUSACHI  KOPFAHBIC, DJKOHOMHUKA  JKOHE
TEXHOJIOTUSHBI O1p MakeT PeTiH/e KapacThIPaThIHBIH alKbIH KOPCETE/I.

@paHIMAHBIH Ka3ipri CTpaTerusichl OipHEIIe KOPFAHBIC KOHE CHIPTKBI cascaT KyKaTTapblHIa
oexititren. 2018 >xbutbl Kopranbic MuHHCTpIiri skapusiiaraH «France and Security in the Indo-
Pacificy 6pomrropack @paHIUSHBIH aifMaKTaFbl aKTUBTEPIH (3aMOp TEPPUTOPUSIIAPHI, SCKepH Oazainap,
TEHI3 KyLITepi), MyAJeiepiH >KoHe KayinTepi >kyieni Typae cumarTaiinel. OHOa cTpaTterus Tept
HET13T1 TIpeKKe CYHEeHEeTiHI KOpCeTiIe i: KayilCi3iK IIeH KOPFAHbIC, KOTKAKTBHUIBIK ITEH XaJIBIKAPAITBIK
KYKBIKTBI KOJIJIay, SKOHOMHUKAIIBIK OaillaHbICTapAbl KEHEUTY, TEHI3 OpTachkl MEH KJIMMATThI Kopray [8].
2021 sxpurman Oactan @paHums YHII—TBIHBIK MYXHUT CTpPATETHACHIH YKIMETapajiblK JCHreie
«France’s Indo-Pacific Strategy» arTel KykaTTa pecmu typnae Oexitrti. byn xyxarra 2018 xpuinan
OactamFaH OaFbIT JKQJIFAchlll, aWMaKTarbl 3aMOp TEPPUTOPHUSUIAPHI MEH OHJAFbl XAJIBIKTBIH
(Muwrongaran (paHiy3 azamarbl) O0omysl DpaHIUSHBIH aliMaKTHIK KayamKepIIUIiri MEH TYpPaKThl
KATBICYBIHBIH HeTi31 petinae kepcerineni [9]. Crparerusna YuuicraH, JKamoHusi, ABCTpaIusi CUSKTHI
CepIKTeCTePMEH KayillCI3/iK CalachIHAAFbl BIHTHIMAKTACTBIKTBI TEPEHAETY, TEHI3 Kayilci3miri,
MUPATTBIKKA KApChl KYpec, SAPOINBIK Kapylbl Taparhay »oHEe TEHI3 KYKBIKTaphIH CakTay OacTbl
Makcarrtap perinze 6enrinerres [10].

Ma3MyHABIK Tajaay KepCeTKeH e, €Ki MEMJIEKETTIH Ky)KaTTapblHAa YKCcac TaKbIPhIITap — TEHI3
Kayirnci3airi, oMakTeIK OaimanpicTap, KpiTail (hakTOpbhl, KOIKAKTHI BIHTBIMAKTACTHIK — KalTaJaHa/Ibl.
Anaiia MOTUBTEpI MEH KIIiHi opTypii: YJbIOpUTaHUs VIIiH Herisri MoTuB — Brexit-ren keiinri
«kahaHIBIK JIepkaBay peTiHAeri pejiH OekiTy >koHe KpITalilMeH CTpaTerusyiblK OdceKesecTi
TeHrepiMaey; an @panHuus yiriH 0acThl KO3FAylIbl KYII — 3aHAbl TYpAE€ MOWBIHIAIFAH 3aMop
TEPPUTOPUSITIAPEI MEH a3aMaTTapblH KOpray, SFHH ailMaKTarbl TYPaKThl TEPPUTOPHUSUIBIK KaTBICYFa
Heri3fenrex kayankepurimk. Ocbl YATTBIK CTpaTerusuiap KeHiHT1 Tapayarbl casiCH-IUTIIIOMAaTHUSIIBIK,
OCKEpH IKOHE DHKOHOMHUKAJBIK CajJbICTBIpMalbl Tajjay YIIIH OSMIHMPUKAIBIK 0a3za peTiHzae
naiganaHblUIaabl.

(¢ § dzvH P dgO®ais[df ¥ dzf 2 S Ol' Mz 3 pdzj OIWaY desy. ot
¥Yneioputanus MeH OpaHnus COHFBl SKbUIIApbl  YHII—TBIHBIK MYXUTHl alWMarblHA KaTBICTHI
JTUTUIOMATHSUIBIK OEJICeHAUTITIH alTapiblKTail KYIIeUTTi. ¥IpI0puTaHUSHBIH aiitMakka Oypbutysl 2021
KBUTFBI MHTErpalusIanFad momnyaan Oactansin, 2023 xeutrsl Integrated Review Refresh kyxareiana
«Y3aKMep3iMl CcTpaTerusuiblK Oarmap» perinae HakTel Oekitunai [1]. Jlonmon XXamonusimen 2023
KBUTBI KOJT Koibutran Reciprocal Access Agreement apKbUIbl KOPFaHbBIC JUIJIOMATHSCHIH KYIIEHTIIL,
Yunicraumern 2030 Roadmap merOepinae casicu, SJKOHOMHUKAJBIK KOHE TEXHOJIOTHSUTBIK OPIMTECTIKTI
tepenaerTi [3]. Conbimen Katap YneiOputanus AUKUS ¢opmarel apkbuibl aiiMakTarbl Kayinci3ik
apXUTEKTypachblHa KaThICYbIH KeHEHTTI, koHe ASEAN-HBIH AHAJOTTBHIK CEpiKTecl MopTeOeciH
OeJicen i maiinanana 6acrajibl.

OpaHIUAHBIH ~JAWIUIOMATHSIIBIK ~ OAFbITBI  OHBIH alMaKTarbl TEPPHUTOPHSUIBIK KaTBHICYBIHA
cyvieneni. XXana Kanemonus, ®@panmy3 [lonuHe3usicel jxoHe PEIOHBOH CHSKTHI TEPPUTOPHSIIAPIBIH
6omybl Iapwxain YHII-TBIHBIK MYXWTHI €lIepiMEH TYpPaKThl CasiCd JMajor OpHATyblHA HErI3
Kanmaiiael. 2025 sxpurra Aeiinri skaHapteutraH France Indo-Pacific Strategy kykaTeiHma YHIICTaH,
Karmonus xoHe ABCTPaTUsSMEH CTPATETHUSIIBIK CEPIKTECTIK, «2+2» (opMaThiHAAaFEl Ke3aecyliep,
coHfaii-ak THIHBIK MYXUTBHI apaijapbl MEMIIEKETTepIMEH KapbIM-KaThIHACTHI HBIFAWTY HETI3Ti
OaceIMIBIK peTiHae kepcerinreH [9]. @panmus aiiMakTeiK yiibiMaapme (Pacific Islands Forum, Indian
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Ocean Commission) OaitnanbiceiH  keHe#Tin, EO-HbiH WHI0-THHBIK MYXUTBI CasiCaThIHBIH
Ma3MYHbBIHA TiKeseu ocep etexdi [12].

Exi MemyieKkeT Te€ IUIUIOMATHSUTBIK CEpPIKTECTIKTI KEHEWTYyre YMTBUIFAHBIMEH, OJIApIbIH
MOTHUBTEPI 9PTYPIi. ¥IBIOPUTAHUSHBIH AUILIOMATHACH KbITalbIH aiiMaKkTarbl BIKIIAJIBIH TEHIEpyTe,
KaHa OJAKTBIK MEXaHU3MJIEpPre CYHeHyre XoHe IMOcCT-Brexit ke3eHiHAe >kahaHIBIK peiiH KaiTa
Oekityre OarbiTTanFad. Ajn @paHIKs YIIIH TUTUIOMATHSUIBIK OaCBIMIIBIKTAp 3aMOp TEPPHUTOPHUSIIaAPbIHA
OaiiJTaHBICTBI  Y3aKMEP3IMJII JKayanKepuIuTiK TeH alMakKTaFbl Y3[IKCI3 OCKEepH-CasICH KaThICyFa
Herizueneni. JIMIUIOMaTHSIIBIK — OarbITTapAarbl Oyl albIPMAIIBUIBIKTEI  PECMH  CTPATETHSUIIBIK
KYKaTTappl Ma3MYHJIBIK TYPFBIJAH CaJIBbICTRIPY apKbUIBI CAaHJBIK TYpJE J€ Kepceryre Oonaabl. Aiita
KeTy Kepek, ¥YuploputanusHbiH Integrated Review Refresh 2023 kyxatsl TonbIFbIMEH Y Hi— T BIHBIK
MYXHUTBI TaKbIPbIObIHA apHAJIMaraH, COHJABIKTAH KOHTEHT-Tajnaay Tek oHblH Indo-Pacific Gemimine
Kyprizuimi. by Tocim eki Ky)KaTThl 9MICTEMENK TYPFBIIAH TEH HETI3AE CabICTBIPYFa MYMKIHIIK
oepemi.

Kecre 2. France IndePacific Strategy 202ky>xaTbIHbIH KOHTEHT TaJiaYhI
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¢ oA ‘ ‘

Konrenr-ranmay  mepekrepi  (2-kecte),(3-kecte) eki  MEMIEKET  JAHUIIOMATHSCHIHBIH
KYpPBUIBIMBIHJIAFbl TE€PEH aWbIpMaIIbUIBIKTEL Kepcereai: YisiOputanusuelH Indo-Pacific Gemiminae
KayIIci3IiKKe KaThICThl 3JIEMEHTTEPAIH JKOFaphl YJIeCl OHBIH aiiMaKTaFbl KATHICYbIH HET131HEH CHIPTKBI
KayinTepre peakTHBTI )Kayall pETiHJIE KaJIBINTACTHIPAThIHBIH aHFapTaabl. An OpaHIus KYKaTbIHIAFbI
IUIUIOMATHSUIBIK JKOHE HH(PPAKYPBUIBIMIBIK OaFbITTapAbIH aWTapiIbIKTall >KOFapbl JKULIITT OHBIH
aliMaKka y3aKMep3iMJi KaThICybl TEK KAYINCI3HIKKEe €MeC, WHCTUTYLHHOHAIIBIK MKOHE OJICYMETTIK
TYPaKTbUIBIKTBl HBIFaliTyra OarbITTalFaHblH Kepceredl. byn canablK alblpMamibUIbIK €Ki eJjliH
CTpATETHCHIH/IAFbl JKACBIPBIH JIOTMKAHbBI allajabl: ¥YJIBIOpUTAHHUS aliMaKKa «CBHIPTKBI aKTOpP» PETiHJe
kipeni, an @paHuus ©31H «IIIKI aMaKTBIK 3JIEMEHT» PETiHJIe YChIHAIBI.

[ 4 d3gdzj € J Isilsj tc Hif) IOt Ol € ¢ cdf' 2 A b dzd SBdOdz M
¥np1i6puranus MeH OpanuusiHblH Y HA1— T bIHBIK MYXUTBIHIAFBI 9CKEPU KaTBICYbl OJIap/AbIH aliMaKTarbl
KAyilCI3MIK apXUTEKTypachlHa KOCAThIH YJECIH HAKThl aWKbIHAAWIbl. Ma3MYHIBIK —Tayigay
KOpCEeTKeH/IeH, ¥IIBIOPUTAHUSHBIH 9CKEPU CTPATErHsIChl AKCIEAUIMSUIBIK OPEKETTEP MEH OJAKTBIK
TeTikTepre Herizaence, OpaHIUSHBIH MOJENI TYPAaKThl TEPPUTOPHUSUIIBIK KATBICY MEH KOIBEKTOPJIIBI
ockepu nH(ppakypbeuUIbIMFa cylieHe/ [8].

YbIOpuTaHUSHBIH aitMakTarbl ockepu peii 2021 xbutrbl Carrier Strike Group 21 (CSG-21)
MuccHsIChIHA aiKbIH Kopinai. HMS “Queen Elizabeth” 6actaran Oy Ton XKanonus, OHrycTik Kopes,
Cunramyp, Manaii3ust xoHe YHIICTaHMEH OipieckeH OKy-KarTeiFynap eTkizmi [3]. byn mumccus
¥ ap10puTaHusHbIH COHFBI 20 >KbUIIAFbl €H ayKbIMJBI TEHI3 omepanuschl perinae Oaramanbin, 2023
xbiTFbl  Integrated Review Refresh kyxareiaga JIOHIOHHBIH alMaKTarbl OCKEPH KaTBICYBIHBIH
CUMBOJIJIBIK Op1 CTpaTETHsUIBIK Joielli peTinae kepcetiiai. Kykarra ¥apioputanusHbiy, Y H1i— T bIHBIK
MYXUTBIH/Ia «persistent engagement» MoOJeNi apKbUIBI KaTBICYBIH JKaJFAaCTBIPATHIHBI, COHJAi-aK
XKanonus, Apctpanus >xoHe AKILI-eH KOpFaHbIC calachIHIAFbl BIHTBIMAKTACTBHIKTHI TePEHICTETiHI
HAaKThl OeKiTuireH [2]. ¥JIBIOpUTAHUSHBIH OCKEpU CTPATETHSCHIHBIH Tarbl Oip Tiperi — AUKUS
anbstHCBL. 2021 5KbUTBI KYpbUTFaH OYJ1 KeJiciM ¥ JIbIOpUTAHUSHBI )KOFAPhl TEXHOJIOTHSUIBIK SCKEPU AaMy
MpoLeciHe TiKeNed KOCHIM, SAPOJIBIK KO3FANTKBIIITH CYHTYIp KalbIKTapAblH >k00anay MHUKIBIHAA
MaHpI3Abl pen arkapyra MyMKiHAIK Oepai. Jlongon AUKUS-tein Pillar II GarbiThiHa colikec,
KHOepKayiNci3aiK, kacaH (bl HHTEJIEKT, aBTOHOM/IBI JKYiienep jKoHe TUIEepAbIOBICTHIK TEXHOIOTUsIIap
OOMBIHIIIA alIMAKTBIK SCKEepH MOTeHIHaNAb! KymenTyae [4]. bynan Oenek, ¥nbioputanus Five Power
Defence Arrangements (FPDA) kemniciminig Mymeci peringe Cunramyp MeH Manaii3us aymarbIHIa
Kb caiibiarbl “Bersama Shield” sxone “Bersama Lima” skarTeirynapbiHa Kateicansl [S]. by kemicim
1971 xpinaan 6epi aiMakTarbl €H TYPAKThl KOPFAHBIC KOATHIMACH! OOJIBIN caHaAIa bl

@paHIUSHBIH 9CKEpU KaThICybl TaOMFAThl KaFbIHAH TYOEreilyi e3reiie >koHE KYHETIK Tanaay
OHBIH 9CKEpU MOJIeJI YII KYPBUIBIMABIK 3JIEMEHTKE CYHEHETIHIH KepceTeal: 3aMOop TepPUTOPUsIapHI,
TYpPaKThl QIIOT, alMaKThIK ackepu Oazanap [8]. @panuus YHAI-THIHBIK MYXbIThIHAA IIaMaMeH 7000—
7200 ockepu KbI3METKep ycTaiinpl. AliMaKkTa yII HEri3ri ocKepH alMakThIK KOJOacIbUIbIK O6ap: YHIl
myxuTbeiHarbl Kymtep (FAZSOI — Peronbon meH Maitorta), TeinblK MyxutbiHaars! Kymrep (FAPF
— ®panny3 [onunesusce xxoHe XKana Kanenonus), sxone J[xuOytuaeri ctparerusuibik 6asza [9]. byn
KypbutbiM @DpaHIMSHBI aliMaKTa TYPaKThl TYpJEe OCKEPH OIepanusuiap >KYpri3e ajaThlH JKaJFbI3
eyponaJibIK JepikaBara aiHaapIpaasl. Opanmums “Indo-Pacific Strategy 2025 kyxartbiHia aitMaKTarbl
TEHI3 KaThICYbIH HAKThl KepceTedi: *KpuibiHa mamameH 10—12 ipi teHi3 onepanusicel, FREMM xone
“Floréal”-knacc ¢peraTTapblHbIH TYPaKThl HATPYJIbAEPl, TEHI3 KYKBIFBIH CaKTay >KOHE 3aHCHI3 OallbIK
aynayra kapcel Mmuccusuiap. Conpaiti-ak ®panius YHIICTAaHMEH KOPFaHBIC CajlaChIHAAFbl €H 1pi
eyponayblk opinrtectikke ue: Rafale ymakrapbin sxetkizy, YHII TeHi3 (iaoTeiMeH OipieckeH Varuna
OKYy-)KaTTBIFyJIapbl JKOHE MHHHUCTPJIK JeHreuinmeri «2+2» crpaterusuiblk auanor [lapmxmig
aiiMakTarbl ockepu-casich canMmarbiH KymedTteni [10]. Conbimen Oipre ®panuus YHIi—TbIHBIK
MYXHUTHI €JIJIepiHE TYMaHHUTAPJIBIK JKOHE TEHI3 Kayilci3/iri OOMbIHIIA TYpaKThl KOJJay Kepcereial —
OyJ1 MUCCHSTIAp OHBIH aliMaKTaFbl OCKEPU KATBICYBIHBIH QJICYMETTIK JKOHE MHCTHTYIIMOHAIABI KbIPHIH
aHBIKTaHIEL.
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byn wHakThl QaxTinepre CyHeHreH CcanbICTBIpMalbl Tanjgay €Ki MEMJICKeTTIH JCKepu
CTpaTerusulapblHia TepeH KYPbUIBIMABIK albIpMALIBUIBIK Oap €KeHIH KepceTell. ¥JIbIOpUTaHUSHBIH
OCKepH MOJEeli — CBIPTTaH KEeJETiH, OJJaKTapFa CYMEHEeTIH, SMU30ATHIK SKCIEeANIUSIIBIK KaThicy. On
allMakka Heri3lHeH OCKepu-CasCHu CHUTHall JKi0epy, OJaKThIK MHCCUsUIapFa KaTbICy JKOHE
TEXHOJIOTUSUIBIK KOOIepalys apKbUIbl bIKOAT eTeni. DpaHIUsSHBIH Moneni — aiMmak immHae
OpHaJIaCKaH, TEPPUTOPUSIIBIK >KayallKepIULIIKKEe CYHEHIeH, TYpaKThl ocKepH Karbicy. O aliMaKTbIH
K1 Kayirci3airine Tikenel jkayam Oepeli ®oHe ocKepr WHQPAKYPBUILIMHBIH OapiblK JCHreHiHe
Y3IIKCI3 OpEKeT eTe/Il.

CCtsdesdzd € Odzr 2 rdzls” d3OG3IsOMmisr 9r ) p dzd 02 BBO3Is
¥nbiOpuranuss MeH PpaHUUsAHbIH Y HAI—TBIHBIK MYXUTBIHJAFbl 3KOHOMMKAJIBIK KaTBICYbl OJIapIbIH
aliMaKTarbl y3aKMep3iM/i CTPATeTUsUIBIK MaKCaTTapblH amaabl. Ma3MyHIBIK Talgay €Ki MEMIJIEKETTiH
HSKOHOMMKAJIBIK BEKTOpJapbl Oipzaedl aiiMakka OaFbITTalfaHbIMEH, OJIApJblH Kypajjapbl MEH
0achIMIBIKTAPHI TYOCT eIl OpTYPIli EeKEHIH KOpCeTe .

¥ bI0pUTAHUSHBIH SKOHOMHUKANBIK OaFbIThl COHFBI JKbLIAPbl F€OIKOHOMHUKAIBIK TOyEKeIaAepl
azaiityra Heriznennui. Integrated Review Refresh 2023 kyxkarbiaaa YHAI—TBIHBIK MYXHTHI «kahaHIbIK
KETKI3y TI30eKTepiHiH Herisri TopalObl» peTiHAe cumaTTaiajbl, COHAbIKTAaH JIOHIOH alMakKTarbl
HKOHOMHKAIIBIK OEJICEHIUTIKTI «CTPATETUSUIBIK TYPAKTBUIBIKTHI KaMTaMachl3 €TETiH Kypal» peTiHe
Kapacteipaabl [3]. Ocel makcatra YieiOputanus JKanonwsmed semiconductors supply agreement,
Onrycrik Kopesmen digital partnership, Yunictanmen Oomxamael 2030-Kpurgapra apHaiIraH
TEXHOJIOTUSUIBIK TpaHcdep kenicimaepid aambityna. ConbiMen KaTtap Jlonnon 2022 sxpuigan Oacrarn
«Critical Minerals Agreement» ¢dopmaTeinaa ABcTpanus >xoHe MWHAOHE3UMSIMEH MHHEPAJIbIK
pecypcTap/bl opTapanTaHblpy Typaibl Kejiccesnep Kyprizzai [6]. MyHnail 6arbT ¥ bl0puTaHUSHBIH
aiiMaKTbl TEXHOJIOTHSUIBIK KAyiNCI3[iK >KOHE MIMKI3aTThIK TOYEJAUIIKTI TOMEHIETY TYPFBICHIHAH
KapacThIpaTbIHbIH KOPCETE/l.

¥bIOpUTaHUSAHBIH ~ aliMakTarbl 9SKOHOMHUKANBIK OacTamainapbl 1IIIHAE  KapXKbl  JKOHE
TEXHOJIOTHSUTBIK CEKTOPMEH OailaHbIc MaHBI3IBI OpbIH anazipl. CuHTamypaarsl BpuUTaHIBIK KapiKbl
xa0bl ASEAN Kapkbl HapbIKTapblHa KipyAiH Herisri apHacel Ooibil TaObutagel. An JloHIoH
Cunranypmen Green Economy Framework apkpiiabl Kacbul Kapbl HapbIKTapblH Kypy OOWBIHINA
OipneckeH Kazampaapnabl icke acblpein katelp [4]. ConbiMeH Katap ¥ublOputaHusi TBIHBIK
MYXUTBIHJIAFbI IIaFBIH apajl MEMJIEKETTEpIHE KIMMaTKa OeiliMaeny »oHe HUPPIbIK MHPPaAKYPbUIBIMIbI
KEeHEeHTy OarbIThIHAA IPAHTTAp MEH KPEIUTTIK KOJI/1ay YCBIHBII Keneal. byl sSKOoHOMUKabIK casicaTThlH
HETI3T1 MakcaThl — alWMaKNeH TEXHOJIOTHSIIBIK JKOHE KapKbUIBIK OaiIaHBICTBI TEPEHNETY apKbLIbI
r€03KOHOMMKAIIBIK TOYEJICI3/IIK KaJBbITaCThIPY.

@paHUUSHBIH SKOHOMUKAJBIK OarbIThl MyJiieM OeJiek KypbUibiMFa HerizaenreH. JKyitemik
Tannay kepcerkeHaeu, [lapmkiH ailMakTarbl SKOHOMHKANBIK MOJENi Yl Tipekke cyieneni: (1)
MH(PaKypbUIBIMABIK *ko00anap, (2) TeH13 OalIaHbIChl )KOHE JIOTUCTHKA, (3) KIIMMATTBIK Kap>KbUIaHABIPY
KoHe namy Kemeri. @paHiust ThIHBIK MYXUTHI MEH YHJI MYXUTBIHJA €ypomaibIK JeHreineri e ipi
JaMy HHCTUTYTTapblHBIH OipiH Oackapaasl — Agence Francaise de Développement (AFD). byn
areHTTIK Kbl calfbIH aitMakka opTa ecenneH 800-900 MiH eypoFa >KybIK Kapkbl Oeseai; oHbIH 60%-bl
KJIMMATTBIK OediMaeny, cyabl O0ackapy, OMOOpPTYPIIUIK JKOHE Xkarajay MH(PaKypbUIBIMBIH HBIFAWTy
xobanapeiHa OarbiTTanFaH [8]. byl — @paHIMAHBIH SKOHOMHUKANIBIK CasCaThIHBIH TEPPUTOPHUSIIBIK
TYPaKTBUIBIKKA KOHE YKOCUCTEMAIIBIK KAyITCI3/IKKE OaFbITTa IFaHbIH JOICIICH .

@panHuus coHJai-ak aifMaKTarbl TeHI3 HHQPaKYPbUIBIMbIHA WHBECTHIIMS CaJlaThIH CUPEK OaThIC
ennepiniy Oipi. TeHi3 kabenpiaepi, )arajgay JOTHCTUKACHI, MOPTTHIK KyaTTap/bl >KaHFBIPTY >KOHE
sHeprus MHQPaKypbUIbIMBIH opTapantanabipy — I[lapmxnin Indo-Pacific Strategy 2025 xyxaTbiHaa
HaKThl KepceTiireH [9]. YHIiCTaHMEH JKachll »DHepreTuka, JKamoHusmeH mUQPIBIK TEHI3
JIOTHCTUKAChl, BbeTHAaMMEH MOpPT MH(PPAKYPHUIBIMBIH XKaHAPTY kob0anapbl OpaHIUAHBIH aiMaKIeH
OaiiTaHBICBIH TEPEHIETETIH Y3aKMep3iM/ll MexaHu3Miep perinae kepineai. ConbiMen Katap dpanus
«Kiwa Initiative» xone «Pacific Climate Fund» cuskrel 6acramanap apkpUibl TBHIHBIK MYXHUTBHI
apanjapbl MEMJIEKETTEepIHIH KIMMaTKa Te3IMIUIIINH KYIIeWTyre OaFbpITTalfaH Kap)KbUIBIK KOJIJIay
kepceteni [8]. byn Oacramamap ®paHUUSHBIH ailMaKTarbl 3KOHOMMKAJBIK KaTBICYBIHBIH TEK
SKOHOMUKAJIBIK €MeC, QJICYMETTIK KOHE IKOJIOTHSUIBIK JKayamKepIITIKKE HET13e/ITeHIH KopceTe .
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CanpicThIpMaNbl TaNJay €Ki MEMJIEKETTIH ASKOHOMHUKAIBIK CTPATETHsUIAPBIHBIH apachIHIaFbl
KAChIPbIH, OipaK MaHBI3Ibl ANBIPMAIIBUIBIKTEl AHBIKTAWABI. ¥JIBIOPUTAHUS aliMaK 3KOHOMHKACHIHA
CBIPTKBI TEXHOJIOTHSIIBIK JKOHE KAp)KbUIBIK apHAJIap apKbLIbl 9CEp €Teli; OHBIH 0acThl MakKCaThl —
)ahaHIBIK JKETKI3y TI30€KTEepIHIEr ToyeKenAep/li TOMEHIETY MKOHE MKOFaphl TEXHOJIOTHSIIBIK
CepIKTECTIKTI Kymielty. An OpaHIUSHBIH JKOHOMHUKAJBIK MOJEN alMaKTarbl (DU3UKAIBIK
WHQPPAKYPBUIBIM MEH SKOJIOTHSUIBIK TYPAKTHUIBIKTHI HBIFAUTyFa OaFbITTAFaH; OHBIH YKOHOMHKAIBIK
OacTamarnapsl KEprUTIKTI eMip camachlH apTTBIPyFa KoHE allMak eNJEpiHIH JaMy JIeyeTiH KeTepyre

OarpiTTanrad. Ocputaiiima, ¥IsI0pUTaHUSHBIH 9KOHOMHUKACH! aiimakka 7 tels S ' WOCIsmte tc]
®pannus sxkoHoMuKacsl O2 3O 3 Isr 6 * h ¢ ' dzinlse[ Mdzy ¢ = dpkpHared@H H O d3iz
[ ¢ B3y dz3dzg S jIsls" 6 MOWMOIsr dz" 6 Isd’ dBH ' dz' ¢ dz M

ralsd aodz f j tefl Y&ilpufant dxeHe Opannusabie,  YHII—THIHBIK MYXHUTHIHIAFHI
casicaThIHbIH TUIMJIUIIT OJIap/blH aliMaKTa KalbIITACThIPFaH KypailapbIlHbIH KYPbUIBIMBIHA jKOHE OCbI
KypaJlIapJelH y3aKMep3iMIi HOTmwke Oepy KaOureriHe OaiinmaHbICTBL. EKi €NIiH IUTIIIOMATHUSIIBIK,
OCKEepHU >KOHE SKOHOMMKAJBIK OarbITTapblH OIpre KapacThlpraHza, OJapJblH ailMakTarbl peJli MeH
BIKIIAJI JKacay ToclIepiniH Oip-OipiHeH alTapiIbIKTal albIpMalIbUIBIFBI OaiiKaiabl.

JMniaoMaTHsIBIK TYpFbIiaH PpaHius aliMakThlH IMIKI MHCTUTYTTapbIMEH Tikenel OailiaHbic
OopHaTa alaThlH KYpbUIBIMFa HWe. MYHBIH HeETi3si — OHBIH 3aMOp TEPPUTOPHUSIIAPHI, OCHI
TEepPpUTOpUSATIApAa OpHAIACKAH TYPAKThl OKIMIIUIIK XKYyHe >XoHe aWMaKThIK YHWbIMJIApMEH Y3[iK
dopmarra xypriziietin nuanor. Mynnaii 6aiinanpic OpaHIUSHBIH TUTIOMATHACHIH Y3aKMep3iM/i,
KEPIUIKTI JACHreWre j>KakblH *OHE TYpakThl eTell. An ¥JbIOpUTaHUS JUIUIOMATUSAJIBIK BIKIIAJIbI
HETI31HEH CEepIKTECTIK MeXaHU3MEpi apKbUIbl KAIBIITACTHIPAIBI; O alfMaKIeH )KYMBICBIH HKeM/Ii 9pi
KbUIIAM Kypa ajraHbIMeH, OyJl OaiiiaHplcTap Kel JKarjaijla ChIpTKbl (hakTopiapra, OJAKTBIK
dbopMaTTap KapKbIHBIHA TOYEJIi. OCKEePH KaThICy/Ja Ja OChI JIOTHKA cakTanajabl. OpaHius aiMakTa
TYPaKThl 9CKEpH HHQPAKYPbUIBIM YCTAaWTBIH >KaJFbI3 €ypOINANbIK JepXaBa; OHbIH YII alMaKTbIK
KOJIOacIIbUIbIFEI, TEHI3 (aoTel MeH 7000-HaH acTaM OoCKepHM KbI3METKEpl aWMAaKThIH KYHACHIKTI
KAyilci3MiK OpTachklH KamTamachl3 erinm oTeipanbl [8]. Byn — YHII—THIHBIK MYXUTBHl KEHICTITIHIC
Y3IIKCi3 KaThICyFa MYMKIHIIK OepeTiH KypbUIbIM. ¥YJIBIOPUTAHUSHBIH OCKEPU KAThICYbl CaNabIK
TYPFBIIaH MaHBI3Abl OOJFAHBIMEH, OJ OKCIEAULUSUIBIK CHIIATTa J>KOHE HAKThl MUCCHSJIApFa
OaiimaHbIcThl icke acaabl. COHIBIKTaH YJBIOpUTAHUS ailiMaKTa CTPATETHsUIBIK CHTHan Oepy KabinmeTi
JKOFapbl MEMJIEKET peTiHle KepiHce, DpaHius aiMaKThIH KaylCi3/IK KYHECIHIH TYpPaKThl JIEMEHTI
PETiH/Ie OpHAIaCKaH.

DKOHOMHMKAJIBIK OaFbITTa €K1 €J1 MYJIJIEM ©3T¢ JIOTUKAMEH OPEKeT eTe/ll. YJIbIOpUTaHUusI aiMaKThl
TEXHOJIOTUSUIBIK TAYENCI3/IK, XKEeTKi3y Ti30eKTepiHiH KayilcCi3Airi >KoHe KaHa HapbIKTapFa IIBIFY
TYPFBICBIHAH CTPATETHUSIIBIK KEHICTIK Jen KaObuinaiapl. OHBIH 9KOHOMHKAJIBIK CEPIKTECTIKTEP] KOOIHE
MHHOBAIUS, UQPIBIK TEXHOJIOTUS KOHE MHMHEPAJIBIK pecypcTap cajacbiHaa epOuai. OpaHIusHbIH
HKOHOMHKAIIBIK KaThICYBbl aiiMaK enjaepiHiH HHOPaKYpPbUIBIMBbIHA, KIMMATTHIK TYPaKTHUIBIFBIHA KOHE
JIaMy MYMKIHZIIKTepiHe Tikene ocep ereni. IlapkaiH KbUT CallbIHFBI JlaMy KapKbUIaHIBIPYbl MEH
KJIMMATTBIK OacramManapbel ailMaK eJJEpiHIH 1Kl QJIEyMETTIK-dDKOHOMUKAIBIK TYPaKThUIBIFbIH
HbIFaiiTyra OarpiTTasniFad. Ochl (akropiapasl OlpikTipe KaparaHja, eki MemieKeTTiH Y Hai—TbIHbIK
MYXUTBIHJIAFBl POJ1 €Kl Typili MojJeibre colkec Kenenal. ¥IbIOpuUTaHUs aillMakkKa ChIPTKBI
CTpaTETHsUIBIK KYII PETiHJE BIKMAJ eTe/i: OHbIH KaThICYbl OJaKTap, TEXHOJOTHUIBIK OarbITTap jKoHE
KEKEJIeTeH OoCKepu omepanusiapra cydeneml [2]. bByn  wMomens  alMakTBIH — Kayimnci3mik
JTMHAMUKAChIHAFbl ©3repicTepre Te3 xayan Oepyre MyMkiHAiK Oepeni. An ®panius aifmMakTa iImiki
aKTOP POJIiH aTKapajbl: OHBIH TEPPUTOPHUSIIAPHI, 9CKEPH KYPBUTBIMBI JKOHE JIaMy jko0amapsl allMaKThIH
©3 1IIiH/AE ocep €TeTiH y3aKMep3iMJi TEeTIKTep KaJbINTacTbipaibl. byl — aliMakThIK TYpaKTBUIBIKTHI
1IIIK1 JKaFbIHAH HBIFAWTATBIH MOJEb.

Annarel NepcreKTHUBAJap Ja OChbl €Ki OaFbITKa CoWKec KalbINTacaabl. YIJIBIOPUTAHUSHBIH
oomnamakrarel MyMKiHAIKTepi AUKUS-TBIH naMybiHa, TEXHOJIOTHSUIBIK KOOTEPAIUSHBIH KYIICIOiHE
KOHE aliMaKTaFbl CEpIKTECTiK (POpMaTTapBIHBIH TYPaKThUIBIFbIHA Toyenai. PpaHIUsSHBIH OoJamniarsl
aliMaK MEMJICKETTEpiHIH KJIMMATTHIK, HHPPAKYPBUIBIMIBIK JKOHE JTaMy KaKETTUIIKTepiHE KOJIay
KepceTyre Herizzaeneni. Eki Memieker yuriH oprtak chiH-TereypiH — Kpitail ¢akropsl; anaiina oran
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JIeTEeH PEeaKIMSIHbIH TaOuUFaThl SpTypii Oomnbinm Kama Oepeni: ¥JbIOpUTaHUs OSCEKENECTIK IEeH Tere-
TeHJIKKe cyieHeni, paHuus — TYpaKThUIBIK TIEH aifMaKIIIIK BIHTBIMAKTaCTHIKKA.

KOPpPbIT blH A bl

¥npi6puranus MeH OpaHuusHblH Y HAI— T bIHBIK MYXUTBIHJAFBI CascaThl Ka3ipri XaJlbIKapaslbIK
KaThIHACTAP/AbIH JKaHa Ke3eHIH alKbIH cunaTTaiabl. by eHip Tek A3us MeMIIeKeTTepiHiH apachIHAaFbI
OocekesecTiK allaHbl eMmec, COHbIMeH Oipre Eypoma nepskaBamapbl ©3 CTpAaTETHSJIBIK POJIH KaiTa
AHBIKTAIl )KaTKaH KEeHICTIKKe aifHabl. JKYpri3iired 3epTTey eKi eNjliH ailMaKTaFrbl MaKcaTTaphbl YKcac
00JIFaHBIMEH, aTKaPbUIATHIH 1C-KUMBLIIAPAbIH JIOTUKACHI, KYpalaphl )KoHE Y3aKMep3iM/Ii OaFrbITTaphl
0ip-OipiHeH aiTapiabIKTall aiflbIPMAIIbUIBIKTa E€KEHiH KOPCETTI.

CanpicThIpManbl  Oarajay €Ki MEMIJICKETTIH CTpaTerusyIapblHIa >KAaChIPbIH, OipaKk MaHBI3IbI
aBIPMAIIBUIBIKTBl AIITHI. ¥JIBIOpUTAHUS alMakThl >KahaHABIK cascaTTarbl KYLITEpP Teme-TeHMIriH
©3repTyre bIKMal €TeTiH ChIPTKbI KeHICTIK peTiHIe KaObUIIaiabl; OHBIH MaKCaThl — OJaKTap apKbLIbl
aliMaK Kayirci3firiH HeIFAUTHIN, CTPATETUSUIBIK OocekenecTikke Oeitimaeny. dpaHius yiriH aiMak —
y3aKMep3iM/ll TYPaKThUIBIKTBI CakTay Ka)KeT OOJaThIH jKayamnmKepuiiaik aiimarbl. COHABIKTaH OHBIH
casicaThl JKEPriiKTI MHCTUTYTTapIbl KoJgayFa, HHPPaKyphUIBIMABIK KAyINCI3AIKTI KYLIEUTyre >KoHe
TaOUFU amaTTap MeH KIMMATTBIK KaTepliepre Kapchl TYPAKThUIBIK KAIBINTACThIpyFa OarbiTTanFaH. by
exi monenb EypomanbiH YHII—THIHBIK MYXUTBl KEHICTITIHAETI PONIH OpPTYpJi OarbITTa AaMBITA[IbI.
¥pl0puTanus Kayinci3fgik TEeH TEeXHOJOTHSUIBIK CEpPIKTECTIK apKbUIBI CHIPTKBI Teme-TeHIIKTI
KaJIBIITACTRIpabl, anm PpaHIus aliMaKTarbl AJICYMETTIK, MHCTUTYLIHOHAIBIK XOHE T'yMaHUTAPIbBIK
TYPaKTBbUIBIKTBI HbIFalTaabl. Ocbl aiibipMamnbUibikTap EypomanbiH aliMakka KaTbhICThI OipbIHFal
CTPATETHSICBIHBIH KAJIBINTACYBI YIIIH MAaHBI3IBL: €Ki eIiH ToKipuOeci 0ip-OipiH TONBIKTHIpasI, Oipak
JIOTUKAJBIK TYpFbIaa 0ipi3ai emec. bonamakra 6y aiisipMamibuiblk Eypoma casicatbinaa aa KepiHic
TaOybl MYMKIH.

[lepcniektuBanapra kencek, ¥uablOpuTaHusHelH peni AUKUS asiceiHIaFrbl TEXHOJIOTHSIIBIK
WHHOBAIMSUIap MEH >KaHa JcKepu koOamapra OallaHbICTBl KEHEWyl BIKTUMall. Anaiifia OHBIH
aiiMaKTarbl TYPaKThl BIKMAJbl CEPIKTECTEPiHIH CasCH €pKi MEH ailMaKTBIK OpTaJarbl e3repicrepre
toyenai. DpaHIUSAHBIH peui, KepiciHIIe, >KepruliKTi ACHreiaeri TYPaKThUIBIKKA CYHEeHTeHIIKTEH,
y3aKMep3iMJIi OarbITTa KyIIetoi MyMKiH. KIIMMAaTThIK JaFrmapbhICThIH TEPEHIEYl, TEHI3 Kayinci3/irine
OaiimaHbICTHI KaTepiepIiH ocyi >koHe WH(GPaKypbUIBIM TammblIbiFel [laprikaiH aliMakka KaTbICTHI
OenemiH apTThipa ananpl. YiplOpuTanuss MeH @panuus YHII—TBHIHBIK MYXWUTBIHAA €Kl Typil
CTpaTETHSUIBIK KOJIMEH 9PEKET eTce Jie, OJapblH pesli aliMaKThIK TYPAKTBUIBIK YIIiH MaHbI3bl OOJIBIIT
Kaja 6epeai. ANMaKTbIH Ooiamak Kayirnci3airi, SKOHOMUKAIBIK JaMybl MEH KIIMMATTBIK TYPAKTBIIBIFbI
OCBI €Ki MOJIENb/IIH ©3apa TOJBIKTHIPYILbI CHIIAaThIHA Toyenli 0omybl MyMKiH. Exi enfiH Toxipubeci
Eyponanbiy YHII—TBIHBIK MYXUTBIHAAFBl OpPHbIHA aHa Ma3MyH Oepill, jkahaH/IbIK casicaTThIH Kelecl
KE3€HIH/Ie MaHbI3/Ibl (DaKTOpFa alfHATybl BIKTUMAJ.
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CPABHWTENIBbLHOE WCCNEAOBAHWE METOAOB MAWWMHHOTI O

OBHAPYXEHUWUA CETEBbLIX BTOPXEHWUMN HA NPUMEPE MNYB.
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AHHOTAUWA

B crarbe npeicTaBieHO MPUKIIAIHOE UCCIEI0BAaHUE IO CPABHEHUIO TPEX METOA0B MALIMHHOIO
o0yuenus (cimy4aitHblii 1ec, SVM u HeOonbIIolH HEWPOHHOW ceTH) Mpu 00HApYKEHUH CETEBBIX aTak.
Hcnonb3yercss OTKphITHIM Habop maHHbX (Hampumep, NSL-KDD), coaepxkamuii HOpMmaibHBIE
CeTeBbIE COCIMHEHMSI U HECKOJIbKO BUIOB aTak. [IpoBenena nmpenoOpadoTka Mpu3HaKoB (KOAUPOBAaHUE
KaTeropuaibHbIX IPU3HAKOB, CTaHAApTU3aLUs), 00ydeHne Mozenel Ha 80% JaHHBIX U TECTUPOBAHUE
Ha 20%. Jlns kaxxaod MOJAENTH pacCUMTaHbl KIKOYEBbIE METPUKH KadyecTBa: TOYHOCTH (accuracy),
TOYHOCTH MporHo3a (precision), moiHota (recall), F1-mepa. Pe3ynbTaTsl cpaBHHBarOTCS B TaOIMYHOI
dbopMme, 00CyKIal0TCs CIIIBHBIE U clladble CTOPOHBI MOAX0a0B. [Ipemtoxken koa Ha Python co sklearn
IUIL BOCIIPOM3BOJMMOCTH SKCHEpUMEHTa. PaccMOTpeHBl OrpaHHMYEHUs U NPAKTUUYECKHUE aCIEKThI
pa3BépthiBanus [IDS.

BBepeHne

Cucrema obOHapyxenus cereBblx arak (NIDS) kouTpommpyer cereBoil Tpaduk C EIbIO
BBISIBJIEHUS] HECAHKIIMOHUPOBAaHHOTrO aoctyna u aHoManuid. NIDS noznpasaenstorcst Ha ABa OCHOBHBIX
TUTIA: CUTHATYpHbIE (WJIM Ha OCHOBE pAacllo3HaBaHWs OOpa3oB) M aHOMalbHBIE. B curHatypHom
MOJIX0/I€ CHCTEMa HUIIET BO BXOASLIEM TpaduKe 3apaHee M3BECTHbIC IIA0JIOHBI aTakK, OAHAKO TaKHe
CHCTEMbI HE OOHAPY)KMBAIOT HOBBIC HEM3BECTHBIC aTaku[1l]. B aHOMaibHOM MOX0/IE CUCTEMa CHavalia
«oOydJaeTcs» HOpPMabHOMY IIOBEJCHHUIO CETH, a 3aTeM II0MEeYaeT Kak aTaku BCe 3HaYMMbIe
OTKJIOHEHHSI OT 3TOW HOpPMBI. B cOBpeMEeHHBIX TMOPHAHBIX CHCTEMaX YacTO HCIOJB3YIOTCS METObI
MAaIIMHHOTO O0YUYEeHHMS [Tl aHAJIM3a CETEBBIX METPUK U TIOBEJEHUS IPOTOKOJIOB [1, 2].

Jis oOyuenus u tectupoBanus NIDS TpeOyroTcs KkauecTBEHHbIE JaHHBIE, OTpakKarollue
peanbHbIN Tpaduk U pasHooOpasHble aTaku. Knaccuueckue Habopsl naHHbIX (DARPA9S, KDD’99)
ObLTH cO31aHbI B KOHIE 1990-X U KPUTHKOBAIUCH 32 ayTEHTUYHOCTh Tpaduka u nonHoty ataku [1, 3].
Cpenu coBpeMeHHBIX 00pa3ioB MokHO 0oTMeTuTh Habopsl NSL-KDD, UNSW-NB15 u CICIDS2017.
NSL-KDD sBnsiercst ycoBepiieHcTBOBaHHBIM BapranToM KDD’99: on conmepxut 5 kiacco (DoS,
Probe, R2L, U2R, Normal) u o6nanaer 41 npu3HakoBbIM HojeM. JTa BbIOOpKA rapaHTHPOBAHHO HE
uMeeT 1yOJIMpPOBaHHBIX 3anucei, a e€ pasmepsl (<126 000 oOyuaromux, ~22 500 TeCTOBBIX IPUMEPOB)
MO3BOJISIIOT TNPOBOAUTH CPaBHUTEIbHBIE SKCIIEPUMEHTHl 0e€3 cilydaifHOro orbopa MOAMHOXKECTBA.
Ha6op UNSW-NBI15 congepxut coBpeMEHHBIE THUIIBI aTaK M COYETAeT peajbHbI (DOH CeTeBOro
Tpaduka C  CHHTETHMYECKM CMOJEIUpOBaHHBIMM  BTOpxkeHusMu. Hakonen, CICIDS2017
CHPOEKTUPOBAH I MOKPHITUS OOJBIIOTO YUCIAa KPUTEPUEB «PEATUCTUYHOCTU» CETEBOT0 Tpaduka U
BKJIIOYAET HECKOJIBKO CIICHApHEB aTak B TEUCHUE 5 JHEH HaOII0IeHHH.

B nmannoit paGote wmbl BbIOMpaeM NSL-KDD (unum apyroit aktyanbHbIi Habop) Aus
JIEMOHCTpAllUd CPaBHEHUS METOJOB, KaK OJWH W3 Haubojee pacnpoCTpaHEHHBIX OCHUMAPKOB IS
NIDS. NSL-KDD ommcan B UCCICOBaHHSIX KaK «OPHCHTHUPYIOIIUHCS Ha pEIICHHE MpooiieM
KDD’99» u pexomeHnayercs i OLeHKH 3(PPEeKTUBHOCTH METO/I0B oOHapyxeHus arak. Kpome toro,
MBI onMpaemMcs Ha paboThbl, B KOTOPBIX METO/Ibl MAIIMHHOTO O0YYEHUS YCIIEIIHO MPUMEHSUIUCH K 3TON
3ajjaye: Tak, UcHojib3oBaHue anroputMa Random Forest mokaszano BbICOKYHO 3(Q(GEKTHBHOCTH U
HU3KYIO YacTOTY JIOKHBIX cpabaThiBaHuil [4], a riryOokue HeHpOoHHBIE ceTH JOCTUIIIH >90% TouHOCTH
Ha NSL-KDD u UNSW-NB15 [5].
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O630p M NocTaHOBKa 3afgaumu

beimu mpoananmu3upoBaHbl OCHOBHBIE TOAXO/bI K MAllMHHOMY oOydeHuto B koHTekcTe IDS [a,
b]. Anroputmsl knaccudukanuu, ocobeHHo ancambieBbie (Random Forest, XGBoost) u meton
OMOPHBIX BEKTOPOB (SVM), MIUPOKO HCTONB3YIOTCS AJsi OOHAPYKEHUS BTOPXKEHUMN, IMOCKOJIBKY OHU
XOpOIIO CHPABISIOTCA C 3aJadyaMH  Pa3peKeHHBIX aHOMAIMKA H 00JalalOT yCTOMYMBOCTBIO K
BbIOpocaM. Heiiponusie ceTu, Bkirodas MoyHOCBs3HbIe DNN, Takxke IEeMOHCTPUPYIOT BBICOKYIO
TOYHOCTb MPHU JOCTATOYHOM KOJINYECTBE JaHHBIX [4, 5].

[locraHoBka 3ajgaun: Ha OCHOBE OTOOpaHHOro JaraceTa HeoOXOJWMO OOYy4YHTb MOJENH,
CIIOCOOHBIE KJIACCH(HUIMPOBATh CETEBOM TpaduK Kak «HOPMAJbHBIN» WINM «aTakay (OuHapHas
KJ1accuuKanms) WK M0 THMaM aTak (MyJbTukKiaccoBas). [IpuoputeTHo OMHApHAs KiaccuUKAIUs,
TaK KaK OHa MpOIIEe U OTPakaeT MPAKTUUECKYyIo 3amauy ¢unbtpammu tpaduka. TpeGyercss cpaBHUTH
anroputMbl Random Forest, SVM u HeBbicokyto HelipoHHy ceTh (MLP). Kaxnapiii meTon momxeH
ObITh HacTpoeH (moadop rumeprnapaMeTpoB, MPUBEACHHE K cOAaHCUPOBAHHOMY BHY), OOy4YeH Ha
TPEHUPOBOYHOM MHOKECTBE U IPOBEPEH Ha OTJIOXKEHHON TecToBOM BbIOOpKe. OlleHKa KadyecTBa
OCYIIECTBISICTCS CTaHIAPTHBIMH METPUKaMU: accuracy, precision, recall, m F1 mns Busyanmuszauum
OIMOOK KJIaCCU(PUKALINH.

MaTepuanb U MeTOLMnbl

Boibop u omucanue naHHBIX: MBI HcnoinbdyeM Habop NSL-KDD [1]. Jaracer coaep>kuT
MPUMEPHI CETEBBIX COCNMHEHHMN, KaXKIas 3amluch OmuchiBaeTcst 41 mpu3HAKOM (BpeMsi, MPOTOKOJI,
cepBHc, (iaru, CTaTUCTUYECKHE IMOKa3aTeIu Mo MOTOKaM u Jp. [2]. MeTka target yka3bIBaeT TUIT aTaKu
wm «normaly. Mbl cBOAMM 3a1ady K OWHApHOW KiIacCHU(pHUKAIMKA: METKH «normal» m «attack» (c
MO0BIM TUIIOM) UIU K kiaccuukamuu mno 5 kareropusMm (DoS, Probe, R2L, U2R, Normal) — B
000M citydae Mojienu o0ydaem pacro3HaBaTh aHOMAJIHH.

[IpenoOGpaboTka TaHHBIX:

Ynansem HenHopMmaTUBHBIE aTpUOYTHI (HAlpUMeEp, LEJEeBble MHIUKATOPHI CIOXKHOCTU AaTakKH,
€CJIU €CTh).

ObpabarbiBaeMm npomycku (o gaHnHbIM NSL-KDD ux HeT) U BBIOPOCHI (CKEHIMHT MPU3HAKOB 10O
HEOOXOIUMOCTH).

Kateropuansusie mnpusHaku (Hampumep, protocol_type, service, flag) kommpyem omnum wus
meronoB: onehotencoding B Python: pd.get_dummies(...).

[MpuBoauM mpu3Haku K emuHoi mkane (StandardScaler wiu MinMax), ocoGeHHO BaXKHO ISt
SVM wu HeiipoceTn.

Br16op monenei:

Random Forest (RF): ancamOieBbIii MeTO/I, XOpOII0 00pabaThIBAECT CMEIIAHHBIC MTPU3HAKH U HE
Tpebyer MaciirabupoBanus. [l Havanma ycraHaBiamBaem N_estimators=100, GamaHCHPOBKY
kiaccoB 1o mapamertpy class_weight="balanced". BaxxHa cTaOMIBHOCTH PEIICHUS TPU OOJBIIIOM
KojuuecTBe mpu3HakoB. RF wacto wucmonb3yercs B IDS: nmokazano, 4uro oH obecriedynBaeT
BBICOKYIO TOUHOCTb Ipu HU3koM FPR [4].

Support Vector Machine (SVM): kmaccuueckuii anroput™M ontuMmu3anuu, 3(dekTuBHO
pasfendomuil Kiiaccel B BBICOKOpa3MepHOM mpocTpaHcTBe. Bribupaem RBF-sapo; mondupaem
runepnapamerpsl C 1 gamma (Hampumep, pemérkoil niamn OailiecoBckoit ontumuzanueit). SVM
xopomo paboTaer ¢  JIOOBIM  KOJIMYECTBOM MPHU3HAKOB, OJHAKO YYBCTBUTEJEH K
MacmtaOupoBanuio AaHHbIX. Cranpaptuzanus npusHakoB (StandardScaler) mo3Bonumna Gonee
KOppeKTHO 00yuyaTh SVM.

Heiiponnas cets (MLP): mpocToit MHOTOCIIOWHBIH MepuenTpoH (Harmpumep, 1—2 CKpBITHIX CII0S 110
50-100 neiiponos). [Tockosbky 00bEM JTaHHBIX HEBEIUK (AECATKU THICSY MPHUMEPOB), TOCTATOYHO
MaJIeHbKOM ceTH, 4ToObl M30exkaTh nepeoOydeHus. [laker sklearn aBromarmyeckum mnpumeHHT
MaciITabupoBaHKe, PAHHIOK OCTaHOBKY M 0JHY-hOt KoupoBaHue.

I'unepniapametpsl (mpuMmep auanazoHos A CV unu nogOopkn):

RF: n_estimators ot 50 10 200, max_depth {None, 10, 20}, min_samples_split {2,5,10}.

SVM: Cn [0.1,1, 10], gammaN [“scale”, 0.01, 0.1, 1].
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MLP: apxurektypa (ckpbitbie ciou [50,30] wm [100]), alpha perynspuzauuu {0.0001, 0.001},

urepanuu g0 200.

Jnst kaxpaoit monenu oOydaromiast BeIOOpka mojaéres B fit, mocie 4ero Ha TECTOBOM uacTu
BBIUUCIIAIOTCS METPUKH.

Kon xnmaccudukanuu: Hike npuBeaéH 0ok Ha Python, wimoctpupyronmii nporecc o0yueHus U
ouenku mozaenu (Random Forest) mocie npenodpaboOTKH.

[ disd dgesazommdy dCOydd ddds stedtekzs M d2 ftetsyj i

import pandas as pd

from sklearn.model_selection import train_test_split

from sklearn.ensemble import RandomForestClassifier

from sklearn.metrics import accuracy_score, classification_report

from sklearn.preprocessing import LabelEncoder

columns = [
"duration”,"protocol_type","service","flag","src_bytes","dst_bytes",
"land","wrong_fragment”,"urgent"”,"hot","num_failed_logins",
"logged_in","num_compromised","root_shell","su_attempted",
"num_root","num_file_creations”,"num_shells","num_access_files",
"num_outbound_cmds","is_host_login","is_guest_login","count",
"'srv_count","serror_rate","srv_serror_rate","rerror_rate",
"srv_rerror_rate","same_srv_rate","diff_srv_rate",
"srv_diff_host_rate","dst_host_count","dst_host_srv_count",
"dst_host_same_srv_rate","dst_host_diff _srv_rate",
"dst_host_same_src_port_rate","dst_host_srv_diff_host_rate",
"dst_host_serror_rate","dst_host_srv_serror_rate",
"dst_host_rerror_rate","dst_host_srv_rerror_rate",

"label","difficulty"

]
df = pd.read_csv(
r*KDDTrain+.txt",
names=columns
)
print(df.head())
# Ipumep: meTka ataku B cTooie 'label’
if df['label'].dtype == 'object":
le = LabelEncoder()
df['label’] = le.fit_transform(dff'label']) # 'normal’->0, araku->>0
df = df.dropna()
X = df.drop("label", axis=1)
y = df["label"]
# IIpeoOpa3oBaHne KaTeropualbHbIX IPU3HAKOB
X = pd.get_dummies(X)
# Pa3OueHre Ha 00y4alOIIYyI0 U TECTOBYIO BBIOOPKH (Stratify=y st coxpanenus OanaHca KJ1accoB)
X_train, X_test, y_train, y_test = train_test_split(
X, Y, test_size=0.2, random_state=42, stratify=y
)
# O0yuenue monenu Random Forest
model = RandomForestClassifier(
n_estimators=100, random_state=42, class_weight="balanced"
)
model.fit(X_train, y_train)
y_pred = model.predict(X_test)
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print("Accuracy:", accuracy_score(y_test, y_pred))
print(classification_report(y_test, y_pred))

OTOT KOJ MOXKHO PAaCHIMPHUTH JOOABICHUEM aHAIOTUYHBIX 0J0K0B 11t SVM (from sklearn.svim
import SVC) u qis MLP (from sklearn.neural _network import MLPClassifier). B xonrekcre cratbu
peKOMEHyeTCs yKa3aTh mapameTpsl Mojened u cpeay wucnonnenus (Python 3.x, sklearn,
tensorflow/keras).

dKkcnepnmmMeHTanbHada 4YyacThb
Hatacet: mbl padotanu Ha NSL-KDD c¢ nmoiaasiv Habopom 3anuceit. J{iis skcriepuMenTa Mpou3Ben
CIICAYIOIINE IIIATru:

1. 3arpy3unu ucxoausie CSV-daitnpl (00bEeAMHUIN TPEHUPOBOYHYIO U TECTOBYIO YacTH, €CIIN

HY’KHO) U COXpaHMJM uX B oauH DataFrame.
2. Y npanuau croiber «ypoBeHb ciokaoctu atakuy» (difficulty), Tak xak o He HyKeH ISt
KJIaCCH(PUKAIUH.

3. 3akoaMpoBajM TEKCTOBBIC METKHU THIIA aTaku B unciia (Harmpumep, normal=0, attack=1) ¢

nomorsio LabelEncoder.

4. TTpumennnu get_dummies k kareropuaibHBIM IpH3HaKaM pProtocol_type, service, flag.

5. IlpoBenu pazaenenne Ha ooyuaromryto (80%) u TectoByto (20%) BEIOOPKY € mapaMeTpoM

stratify, uToObI coxpanuTs J01H Kiaaccos [1].

6. s SVM u MLP cranpaprusupoanu npusHaku (StandardScaler), rorna kak RF paborain u

0e3 MacImTaOupOBaHMS.

OOyuenue: Ui KaKA0H U3 TPEX MOJCNeH HMCIoyb30BaId (UKCHpOBaHHbBIM random_state s
BOCIIPOU3BOAMMOCTH. [IpOBOMIIOCH CpaBHEHHUE «C HYJIsD: MOJEIH OOydYaIUCh HAa OJHUX U TEX Ke
nanubix. s RF u SVM yuuteiBanu aucbanaHc Kiaccos, 3a1aB class_weight="balanced".

MeTpuku KauecTBa:

Accuracy( s sydztsmis ' € dzOdoin sk ipemexpshefidix npumepos.
Precision— TouHocTh nosoKuTeNbHBIX peackasanuit (TP/(TP+FP)).
Recall- momuora (TP/(TP+FN)).
F1-d3J te @pMoHMYecKOe CpelHEe TOYHOCTH U TIOJHOTHI.
J dMmisd @edsH2 5B Iz yd dzd O dat3 @s"tedf] dpdds tsrd
import pandas as pd
import numpy as np
from sklearn.ensemble import RandomForestClassifier
from sklearn.linear_model import SGDClassifier
from sklearn.neural_network import MLPClassifier
from sklearn.multiclass import OneVsRestClassifier
from sklearn.preprocessing import LabelEncoder, StandardScaler
from sklearn.model_selection import train_test_split
from sklearn.metrics import (
confusion_matrix,
roc_auc_score,
accuracy_score,
precision_score,
recall_score,
f1_score
)
from sklearn.pipeline import Pipeline
# 3arpy3ka JaHHBIX
df = pd.read_csv("KDDTrain+.txt", header=None)
columns = [
"duration”,"protocol_type","service","flag","src_bytes","dst_bytes",
"land","wrong_fragment","urgent”,"hot","num_failed_logins",
"logged_in","num_compromised","root_shell","su_attempted",
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]

"num_root","num_file_creations”,"num_shells","num_access_files",

"num_outbound_cmds","is_host_login™,"is_guest_login
"srv_count","serror_rate","'srv_serror_rate","rerror_rate",
"srv_rerror_rate","same_srv_rate","diff_srv_rate",
"srv_diff_host_rate","dst_host_count","dst_host_srv_count",
"dst_host_same_srv_rate","dst_host_diff srv_rate",
"dst_host_same_src_port_rate","dst_host_srv_diff_host_rate",
"dst_host_serror_rate”,"dst_host_srv_serror_rate",
"dst_host_rerror_rate","dst_host_srv_rerror_rate",

"label™,"difficulty"

,"‘count™,

df.columns = columns

# Ilpyu3Haky U METKU

X = df.drop(["label”, "difficulty"], axis=1)

y = df["label"]

le = LabelEncoder()

y = le.fit_transform(y)

X = pd.get_dummies(X).astype(float).to_numpy()
# Paznencuue

X_train, X_test, y train, y_test = train_test_split(

)

X,

Y,

test_size=0.2,
random_state=42,
stratify=y

# Monenu
rf = RandomForestClassifier(

)

n_estimators=200,

random_state=42,

n_jobs=-1,
class_weight="balanced_subsample™

svm = Pipeline([

)

("scaler”, StandardScaler()),
("clf", OneVsRestClassifier(
SGDClassifier(
loss="hinge",
random_state=42,
max_iter=2000,
tol=1e-3
)
)

nn = Pipeline([

("scaler™, StandardScaler()),
("clf", MLPClassifier(
hidden_layer_sizes=(50, 30),
alpha=0.001,
max_iter=300,
random_state=42,
early_stopping=True,
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n_iter_no_change=10
)

D
# O0yueHue

rf.fit(X_train, y_train)
svm.fit(X_train, y_train)
nn.fit(X_train, y_train)
# Ilpenckazanus
y_pred_rf = rf.predict(X_test)
y_prob_rf = rf.predict_proba(X_test)
y_pred_svm = svm.predict(X_test)
svm_scores = svm.decision_function(X_test)
y_pred_nn = nn.predict(X_test)
y_prob_nn = nn.predict_proba(X_test)
# Softmax s SVM scores
def softmax(x):
X = np.asarray(x)
if x.ndim ==1:
x = np.column_stack([-x, x])
X = X - np.max(X, axis=1, keepdims=True)
exp_x = np.exp(x)
return exp_x/ np.sum(exp_x, axis=1, keepdims=True)
y_prob_svm = softmax(svm_scores)
# MeTpuku
models = {
"RandomForest™: (y_pred_rf,y_prob_rf),
"SGD-SVM": (y_pred_svm, y _prob_svm),
"MLP": (y_pred_nn, y_prob_nn)

metrics = {}

n_classes = len(np.unique(y_test))

for name, (y_pred, y_prob) in models.items():
acc = accuracy_score(y_test, y pred)

prec = precision_score(y_test, y_pred, average="weighted", zero_division=0)

rec = recall_score(y_test, y _pred, average="weighted", zero_division=0)
f1 =f1_score(y_test, y_pred, average="weighted", zero_division=0)

# 3aIMTa OT KPUBBIX Pa3MEPHOCTEN
if y_prob.shape[1] '= n_classes:

print(f'[WARNING] {name}: skipped ROC-AUC (shape mismatch)")

auc = np.nan
else:
auc = roc_auc_score(
y_test,
y_prob,
multi_class="ovr",
average="weighted"
)
cm = confusion_matrix(y_test, y_pred)
metrics[name] = {
"accuracy": acc,
"precision": prec,
"recall": rec,
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"f1": f1,
"roc_auc": auc,
"confusion_matrix": cm
}
# BriBOI

for name, result in metrics.items():
print(f"\n=== {name} ==="
print(f*Accuracy : {result['accuracy']:.4f}")
print(f"Precision: {result['precision’]:.4f}")
print(f'Recall : {result['recall’]:.4f}")
print(f"F1-score : {result['f1]:.4f}")

CpaBHeHHe MoJe/Iei

Madel Accuracy Precision Recall F1-score
RandomFerest 0.9981 0.9978 0.9981 0.9979
5GD-5VM 0.9809 0.9801 0.9809 0.9803
MLP 0.9946 0.9943 0.9846 0.9944

Pucynok 1. CHUMOK pe3yibTaToB 00y4eHHUs aJITOPUTMOB

PesynbTart bl
Tabnuma 1. Pe33ynbrarsl skcriepuMeHTa (3HaUYEHUSI METPUK HA TECTOBOM BHIOOPKE)

Moenb Accuracy Precision Recall F1
Random Forest 0.9981 0.9978 0.9981 0.9979
SVM 0.9809 0.9801 0.9809 0.9803

Heiipocers (MLP)  0.9946 0.9943 0.9946 0.9944

Takum ob6paszom, Random Forest mpeBocxoauT ocTanbHble METOJBI IO BCEM METPUKaM. OJTH
pe3yNbTaThl COBNAAAIOT C M3BECTHBIMM JaHHBIMU: Hampumep, Hamidou et al. coobmanu o 99.80%
toyHoctd RF Ha NSL-KDD [6]. Metonst SVM u HeiipoceTeil Takke NEMOHCTPUPYIOT BBICOKYIO
3¢ (HEeKTUBHOCTB: B TUTEpAType BCTpedaroTcs 3HaueHus nopsiaka 99.3% s SVM [7] u okono 99.6%
JUIS CIOXHBIX HelpoceTeBbix Mojenei[§]. Ham SGD-SVM mnokazan Heckoiabko Ooliee HH3KYIO
TOYHOCTh (~98%), BO3MOXKHO, H3-3a OcoOeHHocTel oOydeHus O0e3 JONMOJHUTEIBHOTO Moa00pa
napamerpoB. MLP ¢ monoOpaHHOI apXWUTEKTypoll MOKa3ajdl TOYHOCTb OJM3KYI0 K IOKa3aTelsM
cnoxxabix DNN.

Krnaccel aTtak pacrpeneneHsl HEPaBHOMEPHO, OJHAKO MCIIOJIIB30BAHME BECOB KJIACCOB U
CTpaTU(UUMPOBAHHOTO pa30uEeHHUs] TMO3BOJMIO COXpaHUTh OamaHc. PerpeccnoHHBI —aHamu3
JIOTHCTUYECKON perpeccuy BBISBHJI, YTO BaKHEWIIME NpPU3HAKU (KOJIMYECTBO NEpPEAaHHBIX OailT,
JUIATEIBHOCTh, YMCIIO 3allpOCOB U Jp.) CTATHUCTUYECKH 3HAYMMO BIHUSIOT HAa BEPOATHOCTb ATaKH.
Hanpuwmep, Oonpimii 00bEM ncxoasiero Tpadguka CuiIbHO KOPPETUpyeT ¢ HEKOTOPHIMU TUIIAMU aTak,
YTO BHUJIHO U3 KO3(DPUIMEHTOB perpeccuu. OTH BbIBOJbI KOHCHUCTEHTHBI C pe3yibTaraMu Random
Forest (BaKHOCTb IPU3HAKOB) U IPYTMMH METO/IaMHU aHAJIN3A.

O6cyxpeHue

[TonmyuyeHHble pe3ynbTaThl MOATBEPHKIAIOT, YTO aHcaMmOJIeBble M HEHPOCETEBbIE METOJIbI
MIPEBOCXOAT JIMHEHHBIE MOJIENH B 3ajaue oOHapykeHus: BropxeHuit Ha NSL-KDD. Cnyuaiinsiii nec
obecrieyns HaMOOJBIIYI0 TOYHOCTb, YTO COTJACYeTCs C psAAoM paboT [6]. DTo oOBsAcHSETCS ero
CHOCOOHOCTBIO YUMTHIBATh HEJIMHEWHbIE 3aBUCUMOCTH U 00padaThiBaTh OOJIBLION HAOOp MPHU3HAKOB.

25



MexayHapoOaHbIW HayudYHblW XypHan AKAJLEMUK Ne 1 )Y2B820r13.

Jlunerinplii SVM  yCTynui, BEpOSITHO H3-32 IPOCTOTHI MOJETH M HEOOXOJMMOCTH TIHIATEIbHOM
Hopmaym3aiuu. Helipocetr MLP mokazana otnmunyto 3pQeKTUBHOCTD, MPUOIMKASICh K CIOXKHBIM
rIIyOOKHM MOJIETIsIM [8], IPH 3TOM OCTaBasiCh OTHOCHTEIBHO JETKON 111 00ydeHUSI.

OrpaHuveHus SKCIEPUMEHTA: Mbl HCIOJIb30BAIM CHHTETHYECKHM WM 00benuHEHHBIM NSL-
KDD (wnu ananoruysslil) Habop 0e3 MpOBEpKH HAa peallbHBIX CETEeBBIX Tpadukax. B peambHOCTH
TpapuK MOXKET OBbITh 3HAUUTEIHHO CIIOKHEE, a aTaku — u3olpéHnee. Kpome Toro, Mbl cuenanu b
OJTHOPa30BOE CTpAaTH(HUIMPOBAHHOE pa3dHMeHue; B JAIbHEHIIEM CiIeq0Bajo Obl MPOBECTH Kpocc-
BaJIMJAIMIO M [IPOBEPUTH YCTOWYMBOCTH Mojeiei. bonbime garacersr, Hanpumep, CICIDS2017 [3],
MOTYT BBISIBUTH JPYTHE OCOOCHHOCTH MOJIEIICH.

3aKnwo4vyeHune

B pabote npoBe€H CpaBHUTENBHBIN aHAN3 TPEX MOAXO0I0B MaUHHOTO o0yueHus s IDS Ha
ocHoBe NSL-KDD: Random Forest, SGD-SVM u MLP. Random Forest moxaszanm HauBbicmiue
pesynbratel (99.81% TouHoctn), MLP — Ha BTOpoMm Mecte, SVM ycerynmin. Dtu mokaszaTtenu OIu3Ku K
JIUTEPATYpHbIM JaHHBIM[6,7]. Kpome TOro, B cTarbe pacCMOTPEH PETPECCHOHHBIM aHaau3 Kak
JOTIOJTHUTEIBHBIM ~ CTAaTUCTUYECKUM HHCTPYMEHT. OTO JOMOJHEHUE TMOJITBEPAUIO BaKHOCTh
BBIICTICHHBIX TIPU3HAKOB M COOTBETCTBHE MEXIY PErPECCHOHHBIMH M KJIacCU(UKAIIMOHHBIMU
BBIBOJIAMH.

[TonydyeHnHble pe3ynbTaThl YKa3bIBAIOT, YTO JUISI CHUCTEM OOHAapy>KEHUsi BTOPXKEHUU
PEKOMEHTyeTCsl MCTIIOJIb30BaTh aHCAMOJIEBbIE U SJIPOBBIC METO/ABI. B panbHelieM MOXHO PaclIupUTh
ucciaenoBanue BkIoYeHueM apyrux anroputmoB (XGBoost, CNN/LSTM i MOTOKOBBIX JaHHBIX ),
UCIIOJIb30BAHUEM COBpPEMEHHBIX Oosiee «uncThix» naraceroB (CICIDS2017 [3]), a takxke yuecThb
BOIpoc 00paboTku HecOaTaHCHUPOBAHHOCTH U PEATBHOr0 MAaclITaOMpOBAaHMSI CUCTEMBI B OOEBBIX
YCIIOBUSIX.
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MCCNEAOBAHWE AOOCTYINHOCTWN COMHWT E BHGKP 0IGIH E |

W PA3SPABOTKA CI/ICTENIBIAVPIIXTEIH’I:HOVI OUEHKW®
B NMONMCKOBOW BbLIAAYE

1 omMcoCs ¢. 1.,
vdzdoe jtemdlIlsjls ¢sOtu L
SOt OC OdzH O,

AHHOTaUWNA

B nanHoii pabGoTe paccmarpuBaeTcs mpodiemMa OCTYIMHOCTH COMHHTEIBHBIX HMHTEPHET-
pecypcoB sl Hempo(eCCHOHATBHBIX MOJIb30BaTeIe B YCIOBHUSIX COBPEMEHHOIO MH(OPMALIMOHHOTO
MPOCTPAHCTBA. AKTYallbHOCTh HCCIICJIOBaHHS OOYCIIOBJICHA MOCTOSHHBIM POCTOM KOJHYECTBA BeO-
PECYPCOB,  pacHpOCTPAHSIONMIUX HEJOCTOBEPHYI0 HMH(OpPMAIIMIO, BPEIOHOCHOE MPOrpaMMHOE
obecriedeHre, a TakKe WCIONB3YIONIMX METOAbl  COIMAIbHOW HWHXEHEpHUH U (UIIUHTA.
Henpodeccuonansubie monb3oBaTenu, He O00Iafarolde JOCTaTOYHBIMH 3HAHUSMH B O0OJACTH
KrOepOe30acHOCTH, 3a4acTyi0 HE CIIOCOOHBI CaMOCTOSITENIbHO OTJIMYWTH JITUHTHMHBIE HCTOYHUKH
uH(pOpMallUd OT MOTEHIMAIBLHO OIMACHBIX, YTO MPUBOAUT K YBEIWYCHHIO PUCKA KOMIIPOMETAIHH
JAHHBIX M YCTAaHOBKM HEXEJNAaTeIbHOrO0 MporpaMMHoro obecreueHus. B cBs3u ¢ 3TUM ocoboe
3HaueHHe MpuolOpeTaeT pa3padoTka aBTOMATHU3UPOBAHHBIX WHCTPYMEHTOB, CIIOCOOHBIX BBIMOJIHATH
MIEPBUYHYIO OIICHKY YPOBHS JIOBEPHS K BEO-pecypcam B pEXKHME PEATBHOTO BPEMEHH.

B pamkax manHOW paboOThl mpejaraeTcsl MOAXOJ, OCHOBAHHBIA Ha aHalW3€ AOCTYNMHOCTH W
paCHpOCTpaHéHHOCTI/I COMHHUTCJIbHBIX HWHTCPHCT-PECYPCOB B IIOMCKOBBIX CHUCTEMAX, a TAKKC Ha
uccienoBaHuy (HaKTOPOB, BIUSIONIUX Ha BEPOATHOCTh B3aMMOJCHCTBHS MOJB30BATENSl C TaKUMHU
pecypcamu. B KkadecTBe MpakTUYECKOW pealu3anuy pa3padoTaHo Opay3epHOE pacIIupeHue,
MHTETPUPYEMOE B TTOMCKOBBIE CHCTEMbI U OCYIIECTBIISAIOIIEE OLIEHKY BEO-CaliTOB HEMOCPEICTBEHHO B
MPOIIeCCe MUX OTOOPaKEHUS B MOWCKOBOW BBITAa4e. METOMONOTHS OICHKH BKJIIOYACT KOMOWHAITUIO
sBpuctuueckoro ananm3a URL-cTpykTypsl, MpoBepkH uepe3 BHEIIHHWE O0a3bl yrpo3, a Takke
MHTEJUIEKTYyaJlbHOM OILIEHKH C HWCIOJIb30BAHUEM MOJENE HMCKYCCTBEHHOIO HHTEJUIEKTA. Takou
KOMIUIEKCHBIM TOAXO0J TO3BOJSET HE TOJIBKO BBISBIATH NOTEHIMAIBHO OIMACHBIE CAMTBhl, HO M
AHAJIIM3UPOBATDh MPUYUHBI UX BBICOKOU BUIUMOCTH U JOCTYITHOCTHU IJIA KOHCUHOT'O IMOJIB30BATCIIA.

Teopernueckas 3HAUMMOCTh HCCIEAOBAHUS 3aKIIOYAaeTCd B PAaCCMOTPEHUH MPOOIIEMBI
MH(OPMALIMOHHON O€30MaCHOCTH C TOUYKH 3PEHMSI MOJIb30BATENIbCKOIO BOCIPUATHS U OTPAaHUYEHHOCTH
KOTHUTHUBHBIX PECYPCOB MPU 00pabOTKE MOUCKOBOH Bhiauu. [IpakTrueckas 3HAUMMOCTD 3aKTF0YAETCs
B BO3MOXXHOCTH TIOBBIIIEHUS YypPOBHS IM(PPOBOM TIpaMOTHOCTH U CHIKEHHUS BEPOATHOCTU
B3aUMOJICHCTBUS C BPEAOHOCHBIMU MJIM MOILIEHHUYECKHMMH PECypcamu 3a CYET aBTOMATHU3UPOBAHHOMN
NOAJEPKKM TpuHATUS pemeHuid. [lpenioxkeHHas cuctema JAEMOHCTpUpPYET 3()PEeKTUBHOCTH
MPUMEHEHUS TUOPUIHBIX METOJIOB aHaiun3a, OOBEAMHSIONIMX SBPUCTHYECKHE AallfOPUTMBI U
TEXHOJIOTUM MCKYCCTBEHHOTO HMHTEIJIEKTA Il PEIICHHS 3a/lay OIEHKU JIOBEpHUs K BeO-pecypcam B
peaibHOM BPEMEHH.

KniouesBble undomdiaoiHas 0€30MacHOCTb, BeO-yrpo3bl, (UIIMHT, BPEIOHOCHBIE
CAlThl, COMHUTENbHBIE HHTEPHET-PECYPChI, TTOMCKOBAs BblAaua, Opay3epHOE pacHIMpeHUe, OIeHKa
JIOBEpUsl CaWTOB, S3BPUCTUYECKHI aHAINW3, HMCKYCCTBEHHBIM MHTEJUIEKT, MAIIMHHOE OO0y4YeHHe,
reHepaTUBHBIC MOJICIIH, MTOJIb30BAaTEIbCKask O€30MaCHOCTbh, COIMAIbHAS WHXEHEPHS.

BBepeHne

CoBpemeHHOe HWH(MOPMAIIMOHHOE TMPOCTPAHCTBO  XAPAKTEPHU3YETCS BBICOKOW  CTETEHBIO
JIOCTYITHOCTH Be€O-pecypcoB, 4YTO OOYCJIOBIIEHO pa3BUTHEM ITOMCKOBBIX CHCTEM, COIHAIbHBIX
miatGopM M TEXHOJNOTHH pacrnpocTpaHeHus koHTeHTa. C OJHOH CTOpOHBI, 3TO oOOecredynBacT
MOJIb30BaTENSAM OBICTPBIM IOCTYN K HeoOxonuMmou uH(opmammu, oOpa3oBaTeNbHBIM MaTepHalaM U
cepBucaM. C apyroil CTOPOHBI, OTKPBITOCTh CETH CIIOCOOCTBYET PAaCIpOCTPAHEHUIO COMHHUTEIBHBIX H
MOTEHIIUAJIBHO OIACHBIX HHTEPHET-PECYPCOB, KOTOPHIE MOTYT WCIIONB30BaThCs A (PUINMHTA,
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pacnpoctpaneHusi BpemoHocHoro mnporpammaoro D®BAOJI/KobecnieueHus W MaHHITYJISIAHA
nonb3oBareasiMd. OcCoOEHHO  ySA3BUMOHM  Kareropuedl B JaHHOM  KOHTEKCTE  SIBIISFOTCS
HenpoQecCuoHaNbHbIE I0JIb30BaTEeNIM, HE O0O0JaJalonMe JOCTAaTOYHBIMM 3HAHUSAMH B 001acTH
Kk10ep0Oe30MacHOCTH U METOOB aHaIKM3a J0CTOBEPHOCTH HH(OPMALIUH.

OnHOM U3 KIIIOYEBBIX MPOOJIEM SIBISETCS TO, YTO TIOMCKOBBIE CUCTEMBI PAHKHUPYIOT PE3yJIbTaThl
HA OCHOBE CJIOKHBIX aJITOPUTMOB, YUUTHIBAIOIIUX PEJIEBAHTHOCTh, NoBeneHYeckue gaktopsl u SEO-
ONTUMH3AIINIO, 3 HE UCKIIOUYUTEIHFHO YPOBEHb 0€30MacHOCTU pecypca. B pesyibprare moTEeHIHMAIbHO
OlacHble CalThl MOTYT 3aHMMaTh BBICOKME IIO3WLMU B IOMCKOBOW BBIJA4€, YTO YBEIMYMBACT
BEPOATHOCTb UX IOCEIEHUs M0JIb30BaTeNIIMU. KpoMe TOro, 3710yMbIIIIEHHUKN aKTUBHO MCIOJIB3YIOT
METOJIbI MOMCKOBOW ONTHUMHU3AIIMM U MACKUPOBKH, 4YTOOBI TPOABHUIaTh BPEIOHOCHBIE WU
HE/IOCTOBEPHBIE PECYPCHl IMOJl BHJOM JISTUTUMHBIX CEPBHUCOB. DTO MPHUBOAUT K HEOOXOAWMOCTH
pa3paboTKK JOMOJHUTEIBHBIX MEXaHU3MOB aHajK3a, HAMPaBJICHHBIX HA OLEHKY JOBEpHs K caiiTam
HEIOCPEACTBEHHO B IPOLECCE B3AMMOAECHCTBUS I10JIb30BATENS C IOUCKOBOU CHCTEMOM.

B mocneanue ronapl akTHMBHO pPAa3BUBAIOTCA METOJbl AaBTOMATU3MPOBAHHOIO aHajiu3a BeO-
pECYpCOB, BKJIKOYasi 3BPUCTUYECKUE AITOPUTMBI, CUCTEMBI PEITyTALIUOHHONW OLIEHKU JIOMEHOB, a TAKKe
TEXHOJIOTUM MAIIMHHOTO OOY4YeHHs] W HCKYCCTBEHHOro wuHTeliekTa. OaHako OOJIBIIMHCTBO
CYLIECTBYIOIIMX pEUIeHU Jmbo paboTalOT Ha YPOBHE AaHTUBHUPYCHBIX CHUCTEM M Opay3epHBIX
¢bunabTpoB, MO0 TPeOYIOT OTAEIBHOTO 3alpoca CO CTOPOHBI TMOJb30BATENsd, YTO CHIDKAET WX
ONEPAaTUBHOCTh M YOOOCTBO HCIIONB30BaHMA. B CBA3M C STHUM aKTyaJdbHOH 3amadeil sBISETCS
UHTErpanusi MEXaHHW3MOB OIICHKH JIOBEpHUs HEMOCPEACTBEHHO B IOJIb30BATEIbCKUN HUHTEpdeiic
IIOMCKOBBIX CHCTEM, 4YTO IIO3BOJIAET OCYIIECTBISATh AHAIW3 B pPEaIbHOM BpPEMEHU M IOBBIIIATH
OCBEJIOMJIEHHOCTD IOJIH30BATENS O MOTEHIIMATIBHBIX PUCKAX.

Lenbto naHHOM paOOTHI SIBISIETCS HCCIEIOBAHHE JOCTYMHOCTH COMHHUTENIBHBIX HHTEPHET-
pecypcoB Juis HempodeccHOHANbHBIX TMOJIb30BaTeNeld W pa3pabdoTKa MPOrPaMMHOTO PpelICHHS,
MO3BOJISIFOIIETO aBTOMAaTHYECKU OIICHUBATh YPOBEHB J0BEpHs K BeO-caliTaM B OUCKOBOM Bhigaue. Jliis
TOCTIDKEHUS JAHHOW 1eH ObUT pa3paboTaH Opay3epHBIH MOYJIb, PEATH3YIOUINA THOPUIAHBIA TTOAX0]
K aHalu3y BeO-pecypcoB, BKIIOUAIOUINI IBPUCTUYECKYIO OIICHKY, NMPOBEPKY Yepe3 BHEIIHHE 0a3bl
yIpo3 M aHaJIM3 C UCIIOJIb30BAHUEM MOJIEIEH NCKYCCTBEHHOro MHTeNIeKTa. [IpeanoxkenHoe pemienue
HaNpaBICHO HAa CHUXKEHHE DPHUCKAa B3aMMOJAEHUCTBHS IOJb30BaTelNed € MOTEHIHAIbHO OMACHBIMU
MHTEPHET-PECYpPCaMU U MOBBIIIEHNE YPOBHS LIUPPOBOIl O€30M1acHOCTH.

MccnepoBaHMe N pa3paboTKa CUCPEeMPBpIpOA® HE NN @l
Bblgaue

Teopernueckass MOCTaHOBKAa 3aJaud HCCIEIOBAHUS JOCTYITHOCTH COMHUTENIBHBIX HHTEPHET-
pecypcoB Ui Henpo(hecCHOHATBbHBIX MOJIb30BaTeNIel OCHOBBIBAETCS HA KOMIUIEKCHOM PacCMOTPEHUH
npobaemsl U(pPOBOI OGE30MaCHOCTH B YCIOBHSX COBPEMEHHOro HMH(OpMalMoHHOro obmecTtsa. B
pamMKax JaHHOW IOCTAHOBKM BEO-IIPOCTPAHCTBO paccMaTpPUBAETCsl KaK JMHAMUYecKas cpelna, B
KOTOpOM COCYIIECTBYIOT JIESTUTUMHBIE, HEUTPAJIbHbIE U MOTEHIMAIBHO BPEIOHOCHBIE pecypchl. Ilpu
3TOM KJIIOUEBON OCOOEHHOCTBIO SIBISIETCS TO, YTO TpaHUIA MEXJIy Oe30MacHbIM U ONacHBIM
KOHTEHTOM HE SBJSIETCS CTPOro (opMaiu30BaHHOW M MOMKET H3MEHAThCA B 3aBHUCHUMOCTH OT
KOHTEKCTa, BPEMEHU U Croco0a B3aUMOJCHCTBUS IMOJb30BaTels ¢ MH(opMmaiuen. Takum oOpazom,
3ajjaua OLIEHKU JOBEpHs K BeO-pecypcaM MpHOOpeTaeT BEpPOSTHOCTHBIM XapakTep M HE MOXET ObITh
pelieHa UCKIIYUTENbHO JeTePMUHUPOBAHHBIMU METO/IAMHU.

C no3unuu Teopun MH(GOPMAILMOHHBIX CHCTEM 0€3011acHOCTh MOJb3oBarTens B ceTu MHTepHer
OTIpEe/IeNISIeTCS COBOKYIMHOCTHIO (DAKTOPOB, BKIIIOYAIOIIMX TEXHUYECKYIO 3alUIIEHHOCTb, YPOBEHb
U(pPOBON IPaMOTHOCTH M CIIOCOOHOCTh K KPUTHYECKOH oleHke MHpopmaruu. OJHAKO B peabHBbIX
YCIOBHUSIX HMMEHHO TMOCIEAHUN ¢akTop sBIsSeTcs Hamboyee ciladbiM 3BEHOM, OCOOEHHO CpeIu
Henpo(ecCHOHANIbHBIX MOJb30BaTeIeH. ITO MPUBOAUT K TOMY, YTO 3HAYUTENbHAsl YacTh PEIIEHUH O
repexo/ie MO CChIJIKE MPUHUMAETCS HA OCHOBE BU3YAJIbHBIX U MOBEJECHUYECKUX MPU3HAKOB MOMCKOBON
BBIIaYM, TAKUX KaK TMO3MUIUS CaiiTa B CIHCKE PE3yJIbTaTOB, HAIUYUE PEKIAMHOW MAapKUPOBKU WIIH
3HaKOMOCTh Openpaa. CrnenoBaTenbHO, OCHOBHAs YSI3BUMOCTb 3aKJO4YaeTcs HE B OTCYTCTBUU
3aIUTHBIX TEXHOJIOTHM, a B HEJOCTATOUYHOM NOJJEPXKKE Mpoliecca NMPUHATUSA PELICHUNH CO CTOPOHBI
MHTEP(PENCHBIX CUCTEM.
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C TeopeTHdeckoil TOUKM 3peHHs MpOoOJieMy AOCTYIMHOCTH COMHHMTEIBHBIX MHTEPHET-PECYpPCOB
MOKHO paccMaTpHuBaTh 4epe3 MPU3My MOJEIU B3aUMOICUCTBHS «I10JIb30BATEIb — MOMCKOBAs CUCTEMA
— BeO-pecypc». B naHHON MoJenu IOMCKOBasi CHUCTEMa BBICTYHAeT B pOJM IOCPENHHUKA,
¢bopmupyromero nHGOpMaMOHHOE MPOCTPAHCTBO, B KOTOPOM IOJIb30BATENb OCYLIECTBIISIET BHIOOD.
OpHako aJropuTMbl PAaHKHPOBAHUS IOMCKOBBIX CHUCTEM B IEPBYIO OYEpEIb OPUEHTUPOBAaHbI Ha
pENeBaHTHOCTh U HOIYJSPHOCTh, @ HE HAa YPOBEHb O€30HACHOCTH. DTO CO3MaéT CUTYaLUIO, MpPHU
KOTOpOM pecypchl, ONTUMHU3UPOBAHHBIE C UCIIOJIB30BAHUEM METOJI0B IToUCcKoBOM ontumusanuu (SEO),
MOTYT HCKYCCTBEHHO IIOBBIIIATH CBOK BUAMMOCTb, AK€ €CIU OHU INPEACTABIAIOT INOTCHUUAIBHYIO
yIpo3y JIs [I0JIb30BaTEI.

OTnenbHOr0  BHMMAaHHUSL — 3aCily’KMBaeT IHpoOneMa TaK Ha3blBAEMBIX «COMHMTENBHBIX
MOCPETHUYECKUX CAMTOB», KOTOpPBIE HE SIBIAIOTCS MEPBOMCTOYHMKAMHU MPOTPAMMHOIO OOECIIeYEeHHUs
Wi UHGOpMAIMKM, HO pPACIHPOCTPAHSIIOT HX C HU3MEHEHHBIMU YCIOBHUSMM, JONOJHUTEIbHBIMU
YCTAaHOBIIMKAMU WJIM PEKIAMHBIMU KOMIIOHEHTaMU. Takue pecypchl 4acTO HCIHOJIB3YIOT METObI
MAacCKHpOBKH, BKJIIOYas KOIHMPOBAHME IU3alilHA OPUTMHAJIBHBIX CAaWTOB, MCIIOJIB30BAHME CXOMKHUX
JOMEHHBIX UMEH M BHEJPEHHME arpeCcCUBHBIX MAapKETHMHIOBBIX MEXaHU3MOB. B TeopeTnueckom
KOHTEKCTE€ OHHU IPEACTaBIAIOT COO0OH Kijacc MH(POPMALMOHHBIX OOBEKTOB C BBICOKUM YPOBHEM
HEOINpeAeNEHHOCTH, MOCKOJIbKY HUX BHEIIHMM BUJ HE BCErja COOTBETCTBYET MX (PaKTHUUECKOMY
COJIEP’KAHUIO U HAMEPEHUSIM.

Jnst popmanmu3anuy 3a1a4u OLIEHKU JTOBEpHUS BBOJAHUTCS TOHSITHE «yPOBHS PHCKa BeO-pecypcay,
KOTOpPO€ MOXET ObITh MHTEPIPETUPOBAHO KakK (yHKIMS OT MHOXecTBa mapamerpoB. K Takum
napameTpam OTHOCSTCS CTPYKTypHble Xxapaktepuctuku URL, pemyramus nqomeHa, Hammune B 0azax
yIpO3, CEMAaHTHYECKOE COOTBETCTBUE COJEPKUMOIO 3asBICHHON TEMAaTHKE, a TAK)KE IOBEICHUYECKHE
NaTTepHbl pacrnpocTpaHeHus: pecypca. [Ipum 3Tom Kakaplii U3 mapaMeTrpoB 00JaJaeT pa3inyHOU
CTEINEHbI0 3HAYUMOCTH U JOCTOBEPHOCTH, YTO TPeOYyeT MPUMEHEHUS] METOJ0B MHOTOKPUTEPHATILHOTO
aHaJM3a W arperupoBaHus AaHHBIX. TakuM 00pa3oM, UTOroBas OLEHKA HE SBJSIETCS PE3yJIbTaTOM
OJTHOTO W3MEPCHHS, a MPEICTABISICT COOOW HMHTErpajbHBIA IMOKa3aTelb, (POPMUPYEMBI HAa OCHOBE
COBOKYITHOCTH Pa3HOPOJHBIX HCTOUHUKOB HH(OPMALIUH.

C ToOukM 3peHusi TEOPHUH BEPOSTHOCTHBIX MOJENEH, KaxXablii BeO-pecypc MOXKET ObITh
IPEJCTaBIeH Kak OOBEKT ¢ HEU3BECTHBIM MCTUHHBIM COCTOSIHMEM, KOTOPOE HEOOXOIUMO OLIEHUTh Ha
OCHOBE HAOIIOAAEMbIX MPHU3HAKOB. OTH NpPHU3HAKU, B CBOK OYepelb, MOTYT OBITh KakK SIBHBIMU
(Hamnume ompenenéHHoro goMeHHoro wuMeHu wim HTTPS-ceprudukarta), Tak U CKPBITBIMU
(penyTallMOHHBIE JaHHbIE WJIM [OBEACHYECKas WCTOpUs JOMEHa). B yCIOBUSX HEMOJHOTHI
uHboOpMalMK 3a7aya OLEHKHU JOBEpUsl NpeBpallaeTcs B 3ajauy NPUHATHS PELUIeHUH B YCIOBHAX
HEeOoMNpeAeNEHHOCTH, T/Ie HE00X0AUMO MUHUMHU3UPOBATh BEPOATHOCTh OMIMOKH KJIAaCCU(UKALIUU.

JIOTIOJIHUTENBHO CIIEAYET YUYWUTHIBAaTh KOTHUTHBHBIE OIPAHUYEHUS I0JIb30BATENsA, KOTOPBIE
WUTPAOT KIIYEBYK) pOJIb B IPOLECCE B3aWUMOJCHCTBHS C IIOMCKOBOM BblIauel. B ycnoBusix
OTPaHUYEHHOIO BpPEMEHHM U WHGOPMALMOHHOM Meperpy3kd I0JIb30BaTellb, Kak IpaBHIIO, He
aHAJIM3UPYET KaKIbli pe3ysbTaT MOUCKA JeTaIbHO, a OMMpAeTCsl Ha ObICTphIE IBPUCTUKH, TaKHE KaK
BHU3yaJbHasl IPUBJIEKATEIBHOCTh CaliTa WIM €ro MO3ULUsA B CIHCKE. OTO SBICHHUE B TEOPUHU
KOTHUTUBHOM IICHUXOJOTHH U3BECTHO KaK «3IBPUCTUKA JIOCTYITHOCTH», IPU KOTOpPOW HauboJiee JIETKOo
BOCIIpMHMMaeMast HH(popMalys BOCIPUHUMAETCS Kak Hanbosee qocToBepHas. CieoBaTesbHo, 3aaua
CUCTeMbl O€30IIaCHOCTH 3aKJIIOYaeTCsi He TOJIbKO B aHalIM3€ CalWTOB, HO U B KOPPEKTUPOBKE
BOCTIPHUSTHS MOJIb30BATENsl yepe3 HHTepeiCHbIe MEXaHU3MBI.

CyIiecTBEHHBIM  aCIEeKTOM TEOPETHYECKOM MOJENU  sBIAETCS HEOOXOAMMOCTh ydeTa
JMHAMUYECKOTO XapakTepa BeO-cpenbl. VHTepHET-pecypchl MOTYT H3MEHSTh CBOE COJEpKaHHe,
MOBE/ICHNE U Ja)Ke BJAJIEbIEB CO BPEMEHEM, YTO JI€JIaeT HEBO3MOKHBIM CTaTHYECKOE OIpe/ieieHHe
UX YPOBHS JI0BepHsi. B CBsI3U ¢ 3THUM cHcTeMa OLIEHKH JIOJIKHA 00J1a1aTh CBOMCTBOM a/IaliITUBHOCTH U
MEePUONYECKOr0 OOHOBICHHS JaHHBIX. DTO MPEANOIaracT UCIOIb30BaHUE KaK BHEIIHUX HCTOUYHUKOB
uH(pOpMaINH, TaK U JIOKAJBHBIX MEXaHW3MOB HAKOIUICHUSI CTATUCTUKU B3aUMOJICHCTBUSA C pecypcamH.
Takum o6paszoM, GopmupyeTcs KOHIENIUs THOKOH Mojenu AOBEpHs, KOTopash H3MEHSETCS BO
BPEMEHHU B 3aBUCUMOCTHU OT HOBBIX BXOJHBIX JITAHHBIX.
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Taxke BaKHBIM TEOPETHUYECKUM ACHEKTOM SBIISETCS MpoOiieMa HEOJHOPOIHOCTH MCTOYHUKOB
nHpopMmanuu. PaznmuyHbie MeTOABl aHaM3a BEO-pecypcoB 00Jaar0T pa3HOW CTEMEHbID TOYHOCTH,
CKOPOCTH M YCTOMYMBOCTH K OIIMOKaM. OBPUCTHUECKHE METOAbl XapaKTEPH3YIOTCS BBICOKOM
CKOPOCTBIO, HO HHU3KOH TOYHOCTBIO B CJIOXHBIX Ciyyasx. PemyTannoHHble 0a3bl JaHHBIX 00JIagaroT
BBICOKOM JJOCTOBEPHOCTBIO, HO OIPAaHWYEHHOM IOJHOTOW. MeTOAbl MCKYCCTBEHHOI'O HHTEIUIEKTa
CIOCOOHBI BBISIBIISITh CJIOYKHBIE 3aBUCHMOCTH, HO MOTYT OBbIThb UyBCTBUTEJbHBI K KaU€CTBY BXOJHBIX
nanHbIX. CrenoBaTenbHO, BOZHUKAET HEOOXOAWMOCTh B MOCTPOSHUHM THOPUAHON MOJENH, KOTOopas
00BEIMHSET MPEUMYIIECTBA PA3IMUHBIX MOJIX0J0B U KOMIIEHCUPYET UX HEIOCTATKH.

B pamkax paHHOM THMOpUAHONM MOJENM BaXXKHYIO pOJIb HUIPacT MEXAHHU3M B3BEIICHHOIO
0o0beIMHEHUS Pe3yJbTaTOB. TeopeTuuecku OH MOXKET ObITh MpEeJCTaBiIeH Kak (YHKIUS arperanuu,
KOTOpasi MPUHUMAET Ha BXOJ HECKOJBKO HE3aBUCHMBIX OIICHOK M (POPMHUPYET €IUHBIN IOKa3aTellb
nosepus. [Ipu 3ToM Beca OTAENbHBIX KOMIOHEHTOB MOTYT OIIPEAEIATHCS SIMIMPUUECKH WA Ha OCHOBE
CTaTUCTHYECKOTO aHanu3a 3()(EeKTUBHOCTU KaXIOTO MeToAa. TakoW IMOAXOJ] MO3BOJSET MOBBICUTH
YCTOWYMBOCTh CHUCTEMbl K OHIMOKAaM OTIEIbHBIX HCTOUYHHUKOB M 00ecreduTh Oojiee CTaOMIbHBIN
pe3yJIbTaT B PA3JIMYHBIX CLIEHAPUSIX UCIIOJIb30BAHNUS.

[IpakTuueckass peanu3anus pa3pabOTAHHOTO pEIICHUS OpPUEHTHUPOBAHA Ha  CO3/IaHUE
MPUKIIQTHOTO WHCTPYMEHTA, KOTOPBI (DYHKIIMOHHPYET HETOCPEACTBEHHO B Cpelie B3aMMOICHUCTBUS
MOJIb30BaTENsl C TMOMCKOBBIMU cucTeMaMu. OCHOBHasi HJes 3aKJI0YaeTcsi B TOM, YTOOBI He
NPUHYXAATh IO0Jb30BaTeNsl IMEPEXOAUTh B OTAEIbHBIE CEPBUCHI IPOBEPKU CAaWTOB, a BCTPOUTH
MEXaHM3M OILIEHKH JOBEpHs MPSMO B MPUBBIUHBIA clieHapuil moucka uHGopmauu. Takum oGpazom,
pacupeHue BRICTYIaeT B POJIHM HAACTPOHKU HAJl CYIIECTBYIOIIUM HHTEP(HEHCOM MOMCKOBON CHCTEMBI
U JIOMOJHSET ero MHQopMmalue o MOTeHLHaIbHOW O0e30MacHOCTH Ka)IO0To HaWJeHHOrO pecypca.
JlaHHBIN 1OAXO0/ MO3BOJISIET MUHUMU3UPOBAaTh KOTHUTUBHYIO Harpy3Ky Ha I0JIb30BaTelsl U MOBBICUTH
OTEepaTUBHOCTh MPHUHSITUS PEIIeHUH py BbIOOpE caiiTa [Isl mepexoa.

ApPXUTEKTYpHO CUCTEMa peaanu30BaHa B BUE Opay3epHOro paclIMpeHusi, KOTOpOe BHEAPsIETCS B
OOBEKTHYIO CTPYKTYpY CTPaHHMII IIOMCKOBBIX cucTeM. llocie 3arpy3Ku cTpaHUIIbl POUCXOANUT aHAIIN3
AJIEMEHTOB MOUCKOBOM BBIIaYH, B XOJ€ KOTOPOTO BBIACISIOTCS OJOKH PE3ylbTaTOB U U3BIIEKAIOTCS
cootBeTcTByromue URL-ampeca. Kaxaplii pesynbrar paccMaTpuBaeTCs KaK OTACIBHBIA OOBEKT
aHaiaM3a, JJI KOTOporo (opMHpYeTcsl 3alpoc Ha OLEHKY YypoBHsS JoBepus. [lomydeHHble TaHHbIE
00pabaThIBAIOTCS BHYTPU pacIIUpeHusi 0e3 HeoOXOAMMOCTH BMEIIATEIhCTBA IOJB30BATEN, YTO
obecrieyrBaeT aBTOMAaTHYECKUM XapakTep paboThl cucteMbl. [Ipu 3TOM KIIIOUEBBIM TpeOOBaHUEM
SBJIIETCS MHUHHMAJbHOE BIIMSHUE HA IPOU3BOJIUTEIBHOCTh CTPAHUIBI M OTCYTCTBHE BHU3yalIbHBIX
HCKa)XKEHUH UCXOAHOro MHTep(delica MOMCKOBOM CUCTEMBI.

B mporiecce npakTudeckoi peanusanuu 0co00€ BHUMAaHHUE yIETIEHO WHTETPALUK C TTOMCKOBBIMU
cucremMamy, TakuMHu kak Google n Yandex. HecMoTpst Ha cX0xyro OOIIyI0 CTPYKTYpy NOMCKOBOM
BBIJIAUM, KaxKJash CHUCTeMa HMeeT coOCTBeHHBIE ocoOeHHOCTH pazMeTku HTML-snemenToB, 4To
TpeOyeT aJanTUBHOIO MOJXOJAa K BHIOOPY JIEMEHTOB JUIs aHainu3a. B CBs3uM ¢ 3TUM peann3oBaH
MEXaHU3M OIpPEeNIEHUsI CTPYKTYPbl CTPAHMIIBI, TO3BOJISIOIIUN KOPPEKTHO UACHTUPUIMPOBATH OJIOKU
pe3yJabTaTOB IOHWCKA HE3aBUCUMO OT KOHKPETHOM IOMCKOBOM cHucTeMbl. DTO obecrednBaeT
YHUBEPCAJIBLHOCTD PEILIEHUS U €r0 MPUMEHUMOCTD B PA3JIMYHBIX YCIOBUSX UCIOIb30BAHUS.

Google.com

(]

Bpayzep Google Chrome @

Kak yctanosmTe Chrome? CkavanTe yCTaHOBOYHeIA dann Chrome. 3arem HaAguTe ero e nanke
CO CKaYaHHbIM KOHTEHTOM, 3aMyCTUTE U CNeayiTe MHCTPYKLUMAM

Comss.ru
1]

Google Chrome - CkauaTte 6ecnnaTtHo. Bpaysepbl n MHTEpHET @

Kak ckauwate Google Chrome. MNepeiguTe Ha CTRaHWLY 2arpy2km 1 BpiBepuTe BEpCKIO ANA Ba-
wero ycTpoicTea. 27

Ckauarts Google Chrome - KoMMeHTapum M 0T3biBbl - CKpUMHWOTe - HoBoe

@ Softportal.com
CkauaTtb Google Chrome 147.0.7727.56 (Windows) @

ckavaTe C cepsepa SoftPortal (Google Chrome 109 ana Windows 7/8 64-bit). ckauare c oduum-
anbHoro caita (Windows 11/10, oHnaiH-yCTaHOBLUMK)

Pucynok 1 — Pabota pacuiipenus B mouckoBoit Beigaue Yandex
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Jlis B3auMOJEHCTBUSL C IIOJIb30BATENIEM pEaJU30BaHbl MPOCTHIE M TIOHATHBIE HKOHKU U
MEXaHU3M BCIUIBIBAIONIETO HHPOPMALIMOHHOTO OKHA, KOTOPOE 0TOOpakaeTcs MPU HaBEJCHUH Kypcopa
Ha pe3yJibTaT MOMCKOBOW BblAaud. JlaHHOE OKHO COJEP>KUT WTOTOBYIO OLICHKY YPOBHSI JOBEpHs K
CcaiiTy, a TaK)Ke KPaTKUH TEKCTOBBIN WHAMKATOP, MHTEPIPETHUPYIOMUI pe3yIbTaT B OHATHOU (opme.
Takoii cmoco® momaun wWHpOpMaUM BBIOPAH [JII TOTO, YTOOBI IOJB30BATEIh MOT OBICTPO
MHTEPIPETHPOBATH PE3yNbTaT 0€3 HEOOXOIMMOCTH aHAIN3a JOTOJHUTEIbHBIX TEXHUUECKUX JaHHBIX.

¢ Chrome.Softonic.ru :
Trust: 46%

Ckauartb nocnegHiwto sepcmio Google Chrome GecnnatHo A Risk detected

Ckauats Google Chrome ans Windows ceiiuac ¢ Softonic: BezonacHo Ha 100% v e conepxnr | Al Softonic is a third-party download site with a history

of bundling unwanted software. While the core
s1pycos. ... becnnarHas 3arpyska Google Chrome. Ckavats 6ecnnathio ana PC download may be legitimate, exira unwanted programs

or modified installers are possible. Always prefer official
sources for software downloads.

Pucynok 2 — BermibiBaroniee OKHO OLIEHKH JIOBEPHUS K CalTy

OnHUM U3 KIIIOYEBBIX JTAIllOB IPAKTHUECKOW peanu3aluu sABiseTcs o0paboTKa JaHHBIX,
MOJy4aeMbIX M3 Pa3JIMYHBIX HMCTOYHHUKOB. Jlist (opMHpOBaHMS HMTOTOBOM OIEHKH HCIOJIB3YETCS
KOMOMHUPOBAHHBII MOJXO0J, BKIIOYAIOIMHI JOKaldbHbIM aHamu3 cTpykrypel URL, mpoBepky uepes
BHEIIIHUE CEPBUCHI OE30MAaCHOCTH, a TAKKE WHTEIUIEKTYyallbHYI0 OLEHKY Ha OCHOBE MoJelel
HCKYCCTBEHHOI'O MHTEIJICKTA.

BaxHbIM acnekTOM NpaKTUYECKOM peaau3aluu SBISETCS ONTHUMM3ALMS KOJIMYECTBA CETEBBIX
3arpocoB. Ilockonbky oOpaienue k BHemHUM APl MoxeT npuBOAUTE K 3a/iepKKaM B OTOOpaKEHUU
uHTepdeiica, B CHCTEME PeaTM30BaH MEXaHN3M KAUIMPOBAHUS PE3YIIbTATOB. DTO MO3BOJISIET IIOBTOPHO
UCMOJb30BaTh YK€ IOJyYEHHbIC JAaHHBIE NPH MOBTOPHOM IOSIBIEHUH OJHOIO U TOrO K€ caiTa B
IIOMCKOBOW Bblade. Takke pealn30BaHO OTPaHUYEHUE YaCTOTHI 3aIPOCOB, YTO IPEIOTBpAIIACT
M30BITOYHYIO Harpy3Ky Ha BHEIIHUE CEPBUCHI U CHUKAET BEPOATHOCTh MpPEBbIMIEHUS TUMUTOB APIL
JlanHble Mepbl 00€CledyMBalOT CTAOWJIBHYIO W MpeAcKa3yeMylo paboTy pacUIMpeHus Jaxe Ipu
OO0JIBIIIOM KOJIMYECTBE PE3yJIbTATOB IOUCKA.

WutepdeiicHas yacTh pelleHHs OPHEHTUPOBaHA Ha MPOCTOTY BOCHPUSATHS U HMHTYUTHUBHOE
MOHMMaHue pe3yibTara. L{BeroBas mHAMKaMs (3e1EHBIA — O€30MacHbIM, KPACHBIN — MOTEHIMAIBHO
OIacHBIN) MO3BOJISET MOJIB30BATENIO OBICTPO MHTEPIPETHUPOBATH YPOBEHb pUCKA 0€3 HEOOXOAUMOCTH
YTEHUsI JONOJHUTENbHBIX MOsSCHEHUH. TeKCTOBbIE OMMCAHMSI MPU 3TOM UIPAIOT BCIIOMOTATENbHYIO
poJib M HCHONB3YIOTCS [ YTOYHEHWs] NPUYUHBl BBICTABICHHOW OLEHKUH. Takod moaxon
COOTBETCTBYET MPHUHIMIAM YEJIOBEKO-KOMIBIOTEPHOI'O B3aUMOJICHCTBUS, HANpaBJICHHbIM Ha
MUHHMM3ALIHI0 BPEMEHU NPUHATHS PELICHUH U CHUKEHUE UH()OPMAIIMOHHON Meperpy3KH.

B pe3ynbraTte npakTH4YeCcKOM peanu3anuM Obula CO3JAaHAa CHCTEMa, KOTOpas OPraHUYHO
MHTETpUpYeTCsl B Ipolecc BeO-céppuHra U 00ecrneunBaeT JOMOJHUTENBHBIH YPOBEHb 3aIIUTHI IS
Henpo(eccuoHANBHBIX — Mosb3oBareneil. PaspaboranHoe pemeHue He TpeOyeT  yCTaHOBKU
JOMOJTHUTEIBHBIX HPOTpaMM M HE HU3MEHSEeT CYLIECTBEHHO IPHUBBIYHBIN HHTep(eiic MOMCKOBBIX
CHCTEM, YTO MOBBIIIAET €ro y100CTBO U IOCTYITHOCTb.

AHannms3 CcyuwecTBYWIWNX aHaANOT MYHbBIX pelweHUNIHN
3apybexbe

B pamkax mnpakTH4YecKOM peasn3aluu pa3pabOTaHHOIO pELIeHHS BaXXHO PAaCCMOTPETh
CYILIECTBYIOIIME AHAJIOTU U ONM3KHe MO (PYHKIMOHAIBHOCTU CHCTEMBI, IPUMEHSIEMbIE B Pa3IMUHBIX
CTpaHax M pernoHax. Takoil aHaIM3 MO3BOJIET ONPEACINUTh YPOBEHb PAa3BUTHS TEXHOJIOTUM 3aIUThI
M0JIb30BATEJEeH OT COMHUTENBHBIX HHTEPHET-PECYPCOB, a TAK)KE BBIIBUTH OCHOBHBIE HAIIPaBJICHUS, B
KOTOPBIX Ipe/ularaeéMble pelieHus MOTYT ObITh YCOBEpLIEHCTBOBaHbI. CpaBHUTENBHOE HCCIIEI0OBAHHUE
OXBAaThIBa€T KaK JIOKaJbHbIE MHCTPYMEHTHI, UCHOJb3yeMble B Kazaxcrane W cTpaHax OJIMIKHETO
3apy0erxbs, TaK U IHUPOKO PaCcIIPpOCTPaHEHHbBIE MEXKTyHAPOJHBIE PEIICHHS.

B Kazaxcrane u crpanax OnmxHero 3apyOexbst (Bkimrouas Poccuto, Y30ekucran u apyrue
rocynapctBa CHI') OCHOBHBIM MHCTPYMEHTOM 3alllUThl I10JIb30BATENEH OCTAIOTCSI BCTPOEHHBIE
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MEXaHU3MBbl Opay3epoB U aHTUBHUPYCHBIX MPOTpaMM. BOJIBIIMHCTBO aHTUBUPYCHBIX PELICHUN, TAKUX
kak Kaspersky m aHamornysele HpORyKTHI, HMPEAOCTABIAIOT (DYHKIHUIO MPOBEPKH BeO-CTpaHUI] B
peanbHOM BpeMeHU. OHAKO JaHHbIE MHCTPYMEHTBI, KaK MPaBHIO, (PYHKIMOHUPYIOT Ha YypOBHE
OIEPALMOHHOM CHCTEMBl U HE MHTETPUPYIOTCS HEMOCPEJACTBEHHO B MHTEpQEiic MOMCKOBOM BbIIAUH.
OTO O3HayaeT, 4TO IO0JIb30BATENb IOJY4YaeT MPEAYNPEkKICHUE YK€ IOCIE IMONBITKH Iepexoaa Ha
MOTEHIAJILHO ONACHBIM CalT, YTO CHUXKAET ONEPATUBHOCTh peakluu. Takke cielyeT OTMETUTh, YTO
B PETHOHE OTCYTCTBYET IMIMPOKOE PACIPOCTPAHEHUE CICIUATU3UPOBAHHBIX Opay3epHbIX PACIIMPEHHIH,
OPHEHTUPOBAHHBIX UMEHHO Ha aHAJIM3 [IOMCKOBOH BbIIaYM B PEKUME PEATbHOI'O BPEMEHH.

B orimume ot atoro, B nanpHem 3apybexne (CIIA, crpansl EBpomeiickoro cotosa, SAmnonus)
HaOmomaercss Oosee BBICOKMM YpPOBEHb pa3BUTHs HMHCTPYMEHTOB BeO-3amuThel. HaumbGonee
pacrpoCTpaHEHHBIM pEIICHUEM SIBIIIIOTCS Opay3epHble pPACHIMPEHHs, TaKUe KakK OJIOKHPOBIIUKU
pexinambl U Tpekepos, Bkitoyas uBlock Origin u ananormusbsle npoAyKThl. [laHHbIE MHCTPYMEHTHI
o0ecreynBaOT 3aIIUTy OT BPEJOHOCHOTO KOHTEHTa Ha YPOBHE (DMIIBTPAIIMH CETEBBIX 3alPOCOB,
OJJHAKO MX OCHOBHas (YyHKUUS HE CBs3aHA C OLEHKOW J0BepUs K caliTaM B KOHTEKCTe
I10JIb30BATEIbCKOr0 BocHpusATUsa. OHU OPUEHTHPOBAHBl IPEMMYLIECTBEHHO Ha TEXHMUYECKYIO
(GWIBTpaLMIO KOHTEHTA, @ He Ha (YOPMUPOBAHHME NOHATHOMN MOJIb30BATEIIO OLIEHKH 0€30M1aCHOCTH.

OTnenpHO clieyeT OTMETUTh CYIIECTBOBAHUE CIELHUAIN3HUPOBAHHBIX CEPBHCOB IPOBEPKU
6e3omacHOCTH BeO-pecypcoB, Takux kKak Google Safe Browsing u aHanornynsle penyTalioHHbIe 0a3bl
JaHHBIX. DTH CHUCTEMbI HCIOJB3YIOTCS MHOTMMHU Opay3epamMu M aHTUBUPYCHBIMU IMPOIYKTaMU JUIS
BBISIBIICHUS] U3BECTHBIX (DUIIMHIOBBIX M BPEIOHOCHBIX CaTOB. OHAKO MX OCHOBHBIM OTPaHUYEHUEM
SBIISICTCS PEAKTUBHBIA XapakTep pabOThl: OHU OMUPAIOTCS HA YXKE W3BECTHBIC YIPO3bI U HE BCET/AA
crocoOHbI 3((PEKTUBHO BBIABIATH HOBbIE MJIM HEABHO CO3JaHHbIE MOLIEHHHYECKHUEe pecypcbl. Kpome
TOTO, JTAHHBIE MEXAHW3MbI HE IMPEIOCTABIAIOT IOJIb30BATENI0 MHTEPIPETHPYEMYIO HH(POpPMAIUIO B
MOMEHT BBIOOpA caiiTa B IOMCKOBOM BbIAAYE.

PazpaboranHOoe B paMKax JaHHOIO HCCIIEJOBAaHUS paclIMpeHHe OTIMYAeTCs TeM, 4YTO
0o0bEeIUHICT aHaU3 OE30MaCHOCTH C HEMOCPEJACTBEHHBIM HHTEP(EHCOM IMOMCKOBBIX CHCTEM. JTO
MIO3BOJISIET IEPEHECTH MPOLECC OLEHKH JOBEepUs B TOYKY INPUHATHUS PELICHUs, YTO SBIISIETCS
KITIOYEBBIM IPEUMYIIECTBOM [0 CPABHEHHUIO C CYIIECTBYIOIIMMH aHaloramu. Takum o0paszom,
IpaKTUYecKas 3HAUUMOCTh Pa3pabOTKH 3aKIIOYAeTCsl B YCTPaHEHHM pa3pblBa MEXJy TEXHHUYECKON
MPOBEPKOU CAaUTOB U MOJb30BATEIBCKUM B3aUMOJIECTBUEM C TOMCKOBOU BbIAAYECH.

BblBOAbLI

B pesynbrare npoBeAEHHOIO UCCIEIOBaHWS M MPAKTUUYECKOW peanu3alnuu Opay3epHOro
pacipeHust Ui OLIEHKU J0BEpUsl K MHTEpPHET-pecypcaM OblLIa MOATBEpPXK/I€HA aKTyalbHOCTh 3a/1a4M
MOBBILIEHUS YPOBHS LU(POBON 0e30macHOCTH Henmpo(ecCHOHANBHBIX MoJib3oBareneil. CoBpeMeHHas
MIOMCKOBAasl Bblaya HE IMPEIOCTABISIET IOJb30BATENI0 JOCTATOYHOTO YPOBHS HHPOpPMALUU O
MOTEHLIMAJIBHBIX PUCKaX MEpexojia MO CChLIKAM, BCIIEICTBUE YEro PEUIeHUs 4acTO MPUHUMAIOTCS Ha
OCHOBE IOBEPXHOCTHBIX IIPU3HAKOB, TAKUX KaK MMO3ULMUS CaliTa WM €ro BU3yaJlbHAs y3HaBAacMOCTb.
OT0 cO3/1a€T YCIOBUS JUIsl pACHPOCTPAaHEHUSI COMHUTEIBHBIX U MOTEHIMATIBHO OMACHBIX BEO-PECYPCOB,
KOTOpbIE MOTYT HCHOJb30BATHCS I PaclpOCTpaHEHHsI BPEJOHOCHOTO MPOTrPaMMHOI0 OOecredeHus
WM (PUILIUHTOBBIX CXEM.

[IpakTnueckass peanusanus IOKas3aja, 4YTO MHTErpalus MEXaHU3MOB OLICHKM JOBEpUs
HETIOCPEICTBEHHO B MHTEP(EHC MOMCKOBBIX CUCTEM SIBIAETCS d(P(HEKTUBHBIM CITOCOOOM TMOBBIIICHHS
MH(GOPMHUPOBAHHOCTU MONb30BaTeNss. Pa3zpaboTaHHOe pacUIMpeHHe [03BOJISET aBTOMATHYECKU
aHAJIM3UPOBATh CCHUIKM B MOMCKOBOW BbIade€ M MPENOCTABIATH IMOJIH30BATENI0 HAIVIAHYIO OLEHKY
YPOBHS pPHCKa B MOMEHT INPUHATUS DPELIEHUS O IEPEXOAE Ha CalT. JTO CYIIECTBEHHO CHMXKAET
BEPOATHOCTH B3aUMOJICHCTBUS C BPEJAOHOCHBIMU pecypcaMH U MOBBILIAET 001y 0€30MacHOCTh BeO-
cépdunra.

JIOTIOJIHUTENBHO BBISABIEHO, YTO ONTHUMM3AIMS KOJIMYECTBA 3alpPOCOB K BHEIIHUM CEpBHCAM U
UCMOJb30BaHUE KAIIUPOBAaHMUA UIpaeT KIIOYEBYI0 poJib B O0ecleYeHUH CTaOUIbHON paboThl
pacmiipenus. be3 HaHHBIX MEXaHHM3MOB CHCTEMa Morja Obl CTaJIKMBaThCA C 3aJepKKaMH U
npesbllieHHeM JTUMUTOB API, 4To HeraTMBHO CKa3anoch Obl Ha IMOJB30BATEILCKOM OMNbITE. Takum
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06pa30M, TEXHHUYCCKAA OIITUMU3aAlUA ABJISACTCA HEOTBbEMJIEMOM YacCTBIO Hp&KTH‘IGCKOﬁ pcam3anuunu
MOAOOHBIX PEIICHU.

3akKknwyeHune

B X0O€ HcciaeaoBaHUuA ObLIO BBISBJICHO, 4YTO CYLICCTBYHOIIaA MOJICIIb BBaHMOHefICTBI/I}I
OJIL30BaTeE C IIOUCKOBBIMU CUCTEMAaMH HE BCCTZla YUUTBIBACT PUCKHU, CBA3AHHBIC C NIPUCYTCTBUEM
COMHUTCIIBHBIX PECYPCOB CPpECaU PE3YJIbTATOB BbIAAYH. I[a;xe IIpHU HAJIMYIKUHU BCTPOCHHBIX MCXAHU3MOB
3allluThl 4YacCTb CalTOB oOCTaércsa I[OCTyHHOfI IMMOJIB30BATCII0O W MOXKCET BOCIHPHUHUMATHCA KakK
HOHYCTHMBIﬁ HCTOYHHUK I/IH(i)OpMaHI/II/I Wi IMporpaMMHOIO oOecreueHus. ITO YKa3bIBaA€T Ha
HCO6XOI[I/IMOCTL JOIIOJTHUTCIIBHBIX II0JIb30BAaTCIbCKUX HHCTPYMCHTOB, pa6OTaIOH_II/IX
HETIOCPEICTBEHHO B cpefie Opaysepa.

[TpoBenénnas pabota mokasana, yTo Opay3epHOe pacmmpeHue spisercs 3ppexTuBHOM Hopmoit
peanu3anuu MOJA00HOTO HMHCTpyMeHTa. Takoil ¢opmar He TpeOyeT H3MEHeHUs HH(PaCTPYKTyphI
MTOWCKOBBIX CHCTEM, JIETKO PACIPOCTPAHSICTCS M MOXKET OBITh BHEIPEH B YK€ CYIIECTBYIOIIYIO
IIOJIB30BATCIILCKYIO CPEaY. HpaKTI/ILIeCKaH peann3anusi MoATBEPANIa BO3SMOXKHOCTh aBTOMAaTHYE€CKOI'O
aHall3a CCHUIOK W OTOOpaKCHHSI PE3yJIbTaTOB TPOBEPKU B yMO0OHOU ¢opme 0e3 CyIIecTBEHHOTO
BIIMSIHHSA HA pa60Ty CTpaHHUIbI.

OTtnenbHOE 3HAYEHHE MMEET MpPUMEHEHHE TMOPUAHOrO MoaAXoAa K oleHke caiitoB. CodyeTaHue
JIOKAJIbHBIX IIpaBUJI, BHCIIHUX HNCTOYHHUKOB [JAHHBIX W HHTCIUICKTYAJIbHOT'O aHAJIM3a II03BOJIACT
HOBBICUTH Ka4eCTBO HWTOI'OBOU OLCHKHU II0 CpPaBHCHUIO C HCIOJIB30BAHUCM OJHOIO0 MCTO/A.
HOHOJ’IHI/ITGHLHYIO POJIb UI'PACT TCXHUYCCKAs OITHMH3AIHA, BKIIIOYasd KOHMIMPOBAHUC W OI'PAHUYCHHC
MOBTOPHBIX 3aIIPOCOB, YTO 00ECTIEYNBACT CTAOMILHOCTH PAOOTHI CHCTEMBI.

Takum 06pa30M, IIOCTAaBJICHHBIC B HCCJICAOBAHHHK 3aJadu OBLIM BBIIIOJIHEHEL. Pa3pa60TaHHoe
perieHne TEMOHCTPHUPYCT IPAKTHYECKYIO MMPUMEHUMOCTD M MOXKET pacCMaTpUBATHCI KaK OCHOBA LA
,Z[aJ'IBHefIH.IeFo Pa3BUTHA UHCTPYMCHTOB HepCOHaHLHOﬁ Be0-0€30MaCHOCTH.
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PABSPABOTKA TNPOTOTWMNA NPOIr PAMMHOI O MOAY /A MO

(V)

OUEHKW KWBEPYIPO3 LWOPOBOW Il OMMAT VIGENK O

0Bl oifiskzH j dzs s Ot6@B7) (
0C M des2Mblrj dzls s Ot@P7) ( «

AHHOTaumNA

B cratee mnpennaraercsa mnepepaOoTaHHas KOHLENIMsS NPOTOTHIIA IHPOrPAMMHOIO MOMYJIS
MOHHUTOPHHTA M OLEHKH KUOEpYTrpo3 HU(PPOBOH JTOTUCTHUECKON MIaT(OpMbl, OpUCHTHPOBAHHAS HE HA
NEepEeUYHCICHUe Yrpo3 KaK TaKOBbIX, @ Ha IPAKTUYECKYH0 OpraHU3alMl0 HUX PETrUCTpaluy,
KJaccu(UKalWU, XpaHEHUs, BU3yaIM3allMd W TMEPBUYHON MPUOPUTH3AIMU. AKTYyalbHOCTh TaKOTO
pelIeHHs] TOATBEPKIAETCA OTPACICBOM KapTUHOM yrpo3: 1o AaHHbIM ENISA, TpancnopTHbIM ceKkTop
yxe B 2023 romy paccMaTpuBaJICS KaK CaMOCTOSITEIIBHBIN OOBEKT aHalW3a KHOCPHHIIMIICHTOB, a B
otuyére 2025 roga Ha Hero npunuiock 7,5% Bcex 3a)MKCUPOBAHHBIX OTpacieBbIX MHIUAEHTOB B EC;
BHYTpu 3TOoro Mmaccua 20,8% OTHOCMIMCH K JIOTUCTHKE, a HauOojee 3aMETHBIM THIIOM aTak Ha
tpaHcropt cranu hacktivist-led DD0S-kamnanuu, cocraBuBiine 87,6% HHIMICHTOB B cekTope. B
3THX YCJOBHAX IM(POBAs JOTUCTUKA HYKTACTCS HE MPOCTO B CPEICTBAX 3AILIUTHI, a B MPUKIATHOM
Moayye, KOTOpblii oObeaunser coObiTuss U3 TMS/WMS-cuctem, API-untepdeiicoB, ceTeBoii
uHpacTpykTypsl u loT-ycTpoiicTB B enuHy0 pabodyto KapTUHY Ui oreparopa. B crarbe onucaHbl
apXUTEKTypa Takoro ImpoTtotuna, koHTekcTHas IDEFO-monenb, CTpyKTypa [AaHHBIX, aJrOpPUTM
00paboTKK COOBITHH, TPHUHIMIIBI TIOJB30BATENILCKOTO HHTEpderica M poyieBas MOJENb IOCTYyIIaA.
IIpeiaraemelii  mOAXOA  MOXET — CIYXHTb ~ OCHOBOW A JajbHEHIIEro  CO3/aHUs
NOJHO(YHKIIMOHAILHOW ~CHCTEMbl MOHUTOPMHIA HHIMJIEHTOB B TPAaHCIOPTHO-JIOTUCTHUYECKUX
OpraHu3alusx.

KitoueBble cioBa: 1udpoBas JOTUCTHKA, KHOEpyrpo3bl, MH(POpPMALMOHHAs O€30IacHOCTb,
MOHMUTOPHHI MHIUJIEHTOB, TpaHcnopTHbie cucteMbl, TMS, WMS, 10T, API, IDEFO.

BBepeHne

CoBpeMeHHass TpPaHCHOPTHO-JIOTUCTHYECKAsi cpelJa BCE CUJIbHEE 3aBUCUT OT LHMQPPOBBIX
w1atdopm, rie B OAHOM KOHType paboTaroT KOPHOpaTUBHBIE HH(POPMAIIMOHHBIE CUCTEMBI, BHELLTHUE U
BHyTpeHHue API, oO6mnauHble cepBUCHL, JaTUYUKH, TEIEMETPUS U DJIEMEHThl OIEpalMOHHBIX
TEXHOJIOTUH. DTa 3aBHUCHMOCTh MOBBIMACT 3(PPEKTUBHOCTh MEPEBO30K M CKIAJCKUX ONepaluii, HO
OJTHOBPEMEHHO JefaeT cOOM WM KOMIPOMETAlMI0 IU(GPOBBIX KOMIIOHEHTOB NPSMbBIM (DaKTOpOM
OIIEpAallMOHHOTO pHUCKa. B oTpacieBol JIOTMKE 3TO YK€ paccMaTpuBaeTcd He Kak dactHas MT-
npobsieMa, a Kak BOIPOC YCTOWYMBOCTH CEpBHUCA: B MPOEKTE OTPACIEBOT0O MPOPUIIS sl TPAaH3UTHBIX
opranm3aiii NIST mnpsMo ykaspiBaeT, 4YTO ONEPATOpbl TPAHCIOPTHBIX CHCTEM BBIHYKJIEHBI
OJIHOBpeMeHHO ymnpaBisaTh puckamu UT- nu OT-cpenpl, coxpanss Oe30macHyo U HaI&XHYIO paboTy
ycayr, a CSF 2.0 pacripoctpansierca Ha UT, IoT, OT u o6naunsie cpensi[1].

OTnenpHyI0 MPAKTUYECKYI0 3HAYMMOCTh MMEET Xapakrep peayibHbIX yrpos. Otuér ENISA mno
TPaHCIIOPTHOMY ceKTopy 3a 2023 roj mokasai, 4To JUisl JOPOYKHOIO TPAHCIIOPTA XapaKTEPHBI MPEXKae
BCET0 ransomware-aTaku, yrpo3bl, CBsI3aHHbIC ¢ AJaHHBIMH [2], 1 BpemoHocHoe [10. B 6omnee crexem
oruére ENISA Threat Landscape 2025 TpaHcnopT CcHOBa oOKa3ajcsi OJHHM M3 Haumbosee
3aTparuBaeMbIX CEKTOpPOB; Kpome Toro, 12% 3Haunmblx uHOUAEHTOB, reported under the NIS
framework B 2024 rojay, mpUIUIMCh UMEHHO Ha TPAHCIOPT, a JOJA JIOTUCTUYECKMX OpTraHU3alui
BHYTpPU TPAHCIOPTHOI'O MaccHBa MHIMAEHTOB cocTaBmia 20,8%. DTo o3Hayaer, yTo A HUPPOBOI
JIOTUCTUKUA HYXXEH He aOCTPaKTHBIH «MEXaHU3M 3aIllUThl», a MPUKIAJHOM HWHCTPYMEHT, KOTOPBIH
yMeeT OBICTPO CBOJUTH COOBITHSI pa3HbIX TUIIOB B €JMHOE OKHO HAOIIOACHMS, BBIIEIATH
IIPUOPUTETHBIE MHLIUJEHTHI U MTOAIEP>)KUBATh JAJIIbHENIIEE pearupoOBaHueE.

TeopeTunyeckas OCHOBaA n MoCTaHOBKa 3agaudywu

Mertononorndecku pa3paboTKa MPOTOTUIIA 1eIeCO00Pa3HO OMUPATh Ha COYETAHHE HECKOIBKHX
nerctByromux nmoaxonoB. CSF 2.0 tpakryer ynpapienue kubeppuckamu [1] kak HabOp pe3yabTaToOB

34



MexayHapoOaHbIW HayudYHblW XypHan AKAJLEMUK Ne 1 )Y2B820r13.

BEPXHEr0o YpOBHs, OpraHM30BaHHBIX 10 Iectu ¢pynkuusm: Govern, Identify, Protect, Detect, Respond
u Recover; mpu 3ToM cam PppeiiMBOpK HE TPHUBSA3aH K OJHOW OTPACIN WU OJTHOMY THITY TEXHOJIOTHH U
moskeT npumeHsaTbes K UT, [oT, OT, ob6i1aunbiM, MOOUIBEHBEIM U UHBIM cpefaMm. B cBoto odepens, SP
800-61 Revision 3 mepenocur incident response [4] B KOHTEKCT OOIIEro yIpaBiaCHHS KHOEPPUCKOM U
MOKa3bIBaET, YTO MOATOTOBKA, OOHApy)KEHHE, pearupoBaHWE U BOCCTAHOBJCHHUE JIOJKHBI
paccMaTpuBaThCs KaK 4acTh €UHOTO YIPaBIEHYECKOTO0 KOHTYpa, a He KaK M30JMPOBAaHHBIA HAOOD
neiicTBUi mocie cpabaThiBaHUsl TPEBOTH. [t JTOorMCTHYECKON MIATGOPMBI 3TO BaXKHO MOTOMY, YTO
OJIMH ¥ TOT K€ MOAYJIb JI0OJKEH OJJHOBpEMEHHO 00cyskuBath rnpoieccel Detect, Respond u Recover, a
TaKxke noanaepxkubarh Govern yepe3 U3MEpUMBbIE IOKA3aTeH, POJIM U MIPaBHiIa SCKaIALUH.

C mpakTu4eckoil TOUKH 3pEHHUs 3a/laya UCCIEeI0OBAaHUSl COCTOUT B MPOEKTUPOBAHUU MPOTOTHUIIA,
KOTOPBI TMPUHUMAET COOBITHS W3 HECKOJIBKHX HCTOYHHKOB, HOPMAIU3yeT WX, ONpPEIesieT THUIl
yIpo3bl, MPUCBAUBACT YPOBEHb KPUTHUYHOCTH, COXPAHSET pe3yibTaT B 0a3e NaHHBIX M MOKA3bIBACT
OIIepaTopy COCTOSTHHE pUCKa B MOHATHOHN (hopme. Takas mocTaHOBKA COOTBETCTBYET M TPEOOBAHHSIM K
incident response policy, chopmymupoBanubiM B SP 800-61r3: B Hell MOJDKHBI OBITH OIpEaeseHbI
pOJM, TIOJHOMOYHMSA, IpaBHJa NPUOPUTH3AINMKA WHIUACHTOB, KPUTEPUH OLIEHKU CEPbE3HOCTH,
BOCCTaHOBUTENbHBIC AeHCTBU U Moka3atenu ddpdextuBHocTU. Clie0BaTeIbHO, 1IE€Th CTATHH MOXHO
copMyIHpoBaTh Kak pa3pabOTKy MPOTOTUIA MPOTPAMMHOIO MOIYJsS, KOTOPBIH COENUHSET
MOHHUTOPHHT, IEPBUYHYIO AaHAIUTUKY U YJ0OHOE I0JIb30BATEIbCKOE IMPEACTaBICHHE COOBITHIA
MH(POPMAIIMOHHOM 0€30MaCHOCTH B JJOTHCTUYECKOM KOHTYPE.

MpoekTUWpPOBAHNUE apPXUTEeKTYypPpb U GYyHKULMOHAaNbHAaS#H

[IpemyiaraeMplii MPOTOTUIT 1IETIECOOOPA3HO PEATU30OBHIBATh KaK BEO-TIPUIIOKEHUE U3 YETHIPEX
OCHOBHBIX 4YacTeil: ciosi mpuéma COOBITHI, CEpBEPHOrO CIIOSI HOPMAIM3alMM U KiacCU(pUKALUH,
peNSIMOHHON 0a3bl JaHHBIX U TOJIH30BATEIBCKOTO BeO-MHTEpdeiica, KOTOPBIM MOKa3aH Ha pUCYHKE 1.

NCTOYHNK cOBbITUIA

Backend(Go cepsep)
- obpabotka
- Knaccucpukaums

l

Basa gaHHbIx (PostgreSQL)

Ul (Web nHTepdeiic)

PucyHok 1 — Apxutektypa MOIyJIs.

Takas apXuTEKTypa XOpOLIO COIVIaCyeTCsl C JIOTUKOM COBPEMEHHOIO YIIPABIICHUS >KypHaJaMU:
NIST onpenenser log management Kak Mpoliecc TIeHepaluu, Mepefadyd, XpaHEHHUs, JI0CTyna u
ylaleHusl JAaHHBIX J>KypHaloB [4], a camMM >XypHaJlbl paccCMaTpUBaeT KakK 3alUCH O COOBITHSX,
MPOUCXOSIINX B BBIUMCIUTEIbHBIX AaKTHBAX OpraHU3alluy, BKIOuYas (pU3MUYECKHEe U BUPTyaJbHbIE
1aT(OpMBbl, CETH, CEPBUCHI U 00JIauHble OKpYXKeHus. [l mudpoBoit TorucTuyeckon miathopmMsl ITO

35



MexayHapoOaHbIW HayudYHblW XypHan AKAJLEMUK Ne 1 )Y2B820r13.

MO3BOJISIET B OJAHOM Mojayle oOveauHuTh coObiTHsI oT TMS/WMS, API-unito30B, cereBoro
obopynoBaHus, cucreM ayTeHTU(UKaIuu, [0T-1u1030B 1 00J1aYHBIX CEPBUCOB.

OYHKIMOHATHHO MOMAYJb BBIMOJTHICT HE TOTHBIA IUKII PAcClIeJIOBaHUS, a paHHUE U Hamboee
OINEpaIMOHHO 3HAa4YMMble CTaaud paboThl ¢ HMHUUAEHTOM. Ha BXOJ OH mody4aeT TeleMeTpHuIo,
cooOmieHust 0 cOOsX, OMMOKM aBTOPHU3AIMH, CETEBbIC AHOMAJIMM W CHUTHAIBl YCTPOWCTB; Haiiee
cucTtema npeoOpas3yer 3TU JaHHbIE B YHU(DUIIUPOBAHHOE COOBITHE, CPABHUBAET €0 ¢ HAOOPOM MPaBHUII
Y MIPU3HAKOB, OMPECNIIeT KAaTETOPHIO PUCKA, COXPAHSIET 3allUCh U MepeaaéT pe3ynbTaT Ha Jamoopa u
B MEXaHU3M yBeJOMJICHHH. Takas joruka oTpaxkaer cBs3Ky mexay Detect m Respond B CSF 2.0, rae
ycremHoe oOHapyXeHUe JODKHO MPUBOJIUTH K yIPAaBIsEMBbIM JCUCTBUSM, a HE OCTaBaThCS MPOCTO
HabOpOM 3amucelt B )KypHale.

Jis popmanuzanuu paboThl IPOTOTUIIA JOCTATOYHO KOHTEKCTHOW nuarpammbl A-0 B HOTauu
IDEFO;

rMonnTuka KpwTepum
MH$OpPMaLMOHHOR OLIEHKK
be3onacHoCTK KPUTWUYHOCTI
Mpaewna
knaccudukaym

yrpos

|

KypHan coﬁblmw—_’_ MOHUTOPUHT 1 OLEHKa

kubepyrpos umdpoBoit 33perucTpUpOBaHHEIe

APl-norm B E— NorucTu4eckon MHLUWAEHTLI
nnaTopmMbl

OnepaTtop T

CpeacTea
MOHWUTOPWHra

A J

A J

OLEHKE KPUTUYHOCTH

YBeLOMNEHWA onepaTopy

Y

Cepeep basa gaHHbIX
MPUADXKEHNS

Pucynok 2 — IDFO nuarpamma.

JeTajbHasl IEKOMIIO3UIMSI Ha YPOBHE CTAaThU HE SBJSETCS HEOOXOIUMMOM, MOTOMY 4YTO 3ajaya
COCTOUT HE B pa30ope KakJoro Nompoliecca, a B okas3e oO11e JJOruku cucTeMsl. B cooTBeTcTBUU CO
craggaprom IDEFO0, monmens omupaercss Ha dYeThipe kiacca crpenok: Input, Output, Control u
Mechanism. B paccmaTtpriBaeMoM MOjyJe BXOJaMH BBICTYIAIOT JKypHaibl coObiTuii, API-noru,
curHaibl loT-ycTpoiicTB M cOOOLIEHHs] CEeTEeBOr0O MOHMTOPHHIA; YIPABISIOLIMMHU BO3JEHCTBUAMU
SBJISIIOTCSL MOJUTHKA WH(POPMALMOHHOM O0€30MacHOCTH, MpaBWia KiIacCUPUKAMU M KPUTEPUU
KPUTHYHOCTH; MEXaHM3MaMH CIy>KaT cepBep MpPHIIOKEHHUs, 0a3a JaHHBIX U T0JIb30BATEIbCKUN
uHTepQeiic; a BRIX0JaMU CTAHOBSITCS 3apErUCTPUPOBAHHBIE MHIIMJICHTHI, TEKYIIEe COCTOSIHUE pUCKa U
YBEJAOMJICHUS] OTBETCTBEHHBIM COTPYIHHUKAM.

CTpyKTypa fAaHHBX U anropmtTm 06paboOTKW CO6BBT

OCHOBHOH CYIIHOCTBIO IPOTOTHUIIA CIEAYET CUUTATh COObITHE HHPOPMAIIMOHHOM 0€30M1acHOCTH.
JUis. TpakTHYECKOTo WCMOJb30BAHUS 11€JIeCO00pa3HO XpaHUTh KaK MHUHHUMYM HICHTU(UKATOP
COOBITHS, METKY BPEMEHH, THUI HCTOYHMKA, UJIEHTU(PHUKATOP aKTUBAa WM YCTPOICTBa, TUIl yrpo3bl,
YPOBEHb KPHUTUYHOCTH, TEKCTOBOE OIMCaHME, CTATyC OOpabOTKM M CCBUIKY Ha MEPBUYHBIN >KypHai
WIK TOJE3HYI0 Harpy3ky. JlONMONHUTENbHO Ui MPOTOTHIA IOJIE3HBI MOJS KOPPENSIHH, YTOOBI
CBSI3bIBaTh HECKOJIBKO OJHOTHUITHBIX COOBITUH B OJMH MHUUACHT, W TIOJI1 BIAJAEibla HIU
OTBETCTBEHHOT'O, €CJIM CHCTEMa MCIOJIb3YETCsl HECKOJIBKUMH clienuainucTaMu. Takoi cocTaB TaHHBIX
JIOTMYHO BBITeKaeT u3 pexomenaauuit NIST mo >xypHamupoBaHuio u incident response: cCOOBITHS
JOJKHBI OBITH HE TOJIBKO COXPaHEHbI, HO U MPUTOAHBI JUIsl aHAJINW3a, MPUOPUTU3ALNN U ICKAIALNU.
g [oT-UCTOYHUKOB OCOOEHHO Ba)KHO COXPAHSTh YHHKAIbHBIA MIEHTHU(PUKATOP YCTPONUCTBA U €ro
coctosinue, nmockonbky NISTIR 8259A paccmaTpuBaeT yHHMKaIbHYIO JOTMYECKYIO U (PU3HUECKYIO
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UACHTU(UKAIIMIO YCTPOWCTBA Kak OCHOBY asset management u incident detection, a cBemeHHs O
cybersecurity state — kak maHHBIE, KOTOpPbIC MOIYT II€pEIaBaThCs BO BHEIIHHMU log server wiu
monitoring system.

Ha ypoBHe BcmomorarenbHbIX CYHIHOCTEM NPOTOTHUIY JOCTATOYHO ABYX JOMNOJHHUTEIbHBIX
tabmui;: «Ilomp3oBarens» u «YBenomienue». IlepBas HykHa 175 y4éra OnepaTopoB, aHAJUTUKOB U
aJIMMHHUCTPATOPOB, a Takke IS (puKcaluu TOro, KTO U3MEHWJ CTaTyC COOBITHS WM MPUHSI €ro B
paboty. Bropas mo3Bossier XpaHuTh ()aKT OTHPAaBKH COOOILICHMS, KaHAJI OMOBEINEHHUS M Pe3yJIbTar
nocraBku. Ecnu B nanpHeimeM Moayns OyAeT pa3BUBATHCS /10 MPOMBIIUICHHOW BEPCHM, K 3THUM
TabJIMIIaM MOXXHO T0OaBUTH JKypHa JCWCTBUU IMOJIb30BATENICH, CIPAaBOYHUK aKTUBOB, kKaranor API-
SHJMIOMHTOB M HMCTOPHIO U3MEHEHHS CTaTycOB — OCOOEHHO ¢ yuérom Toro, uto OWASP otHOCHT
improper inventory management kK uuciay 0a3oBbix puckoB APIL, a mis IoT NIST nomu€pkuBaer
HE00XOIUMOCTD YIPABISEMON UACHTU(PUKALIUU U OTCIICKUBAHUS COCTOSIHUSI YCTPOICTB.

Anroput™M 00pabOTKH COOBITHI B MPOTOTHIIE JOJDKEH OBITh MPOCTBIM W BOCIIPOU3BOIMMBIM.
CHayana MOAy/Ib IPUHUMAET COOBITHE M3 MOAKIIOUEHHOTO UCTOYHHKA U MPOBEPSET €ro CTPYKTYPY.
3areM ormpenensercss THI HCTOYHHKA M BBIIOJHAETCS HOPMaiHM3alys: pasHble (OpMaThl JIOTOB
MPUBOJATCSA K €IMHON BHyTpeHHeW monenu. [locnme 3Toro 3amyckaercs nmepBUYHAs KIacCH(UKAIUS
yIpo3bl — HAaNpuMep, Kak MOMbITKa HECAaHKUMOHMPOBAHHOIO goctyna, anomainus loT-ycTpoiicTsa,
nono3putensHbiii API-3anpoc, DDoS-araka, cereBoii cOoii nnu nHoe codbiTue. Ha cnenyroniem miare
BBIUUCIISICTCSI KPUTUYHOCTh HA OCHOBAaHUU (pakTopoB, KoTopbie NIST pexomMeHyeT crob30BaTh MpU
MPUOPUTHU3AIMH: (PYHKIIMOHATBHOE BIMSHUE HA MPOLIECCHI, BIUSHUE HA JAHHBIE, a TAK)KE CTOMMOCTD U
CIIO)KHOCTh BOCCTAQHOBJICHHsI. 3aBEpUIAIOT IIMKJI COXPAHEHWE 3allMCH, TMOoKa3 e€ B uHTepdeiice u
(dbopMupOBaHHE YBEIOMIICHUS MIPH MPEBBIIICHUHU IIOPOra CEPHEZHOCTH.

Jloruka knaccudukanun ocobenno Baxkna st API- u loT-coObrruii. Ha cropone APl momyinb
JOJDKeH YYHUThIBaTh pucku, kotopsie Bbiessier OWASP: broken object level authorization, broken
authentication, unrestricted resource consumption, improper inventory management u unsafe
consumption of third-party APIs. Ha cropone loT ucTOYHHMKaMH BBICOKOTO MPUOPUTETA JOJDKHBI
CUMTAThCS YCTPOMCTBA C JErpagupoBaHHBIM cybersecurity state, mpoOiemMamMu OOHOBJICHHS MU
PacXOXICHUSIMH B HICHTU(UKAMK W TeleMeTpud. s NMpakTHYeCKOW OSKCIUTyaTallid yMECTHO
UCIIONB30BaTh WIKAly M3 YETHIPEX YPOBHEU CEPbE3HOCTU — HU3KUN, CPEIHHUM, BBICOKUU U
KPUTHYECKMM — 4YTOOBI oOleparopy HE MNPUXOAMIOCH pa30HpaThCsi B UYPE3MEPHO JPOOHOM
KJ1accu(UKaluy Ha TIEpBOM HKpaHe.

MonwBxadT €eRMN UHTepdhenc, cueHapuim paboThb WU

WuTepodeiic mporoTuna J0HKeH ObITh OPUEHTHPOBAH HE HA TEXHUUYECKYIO M30BITOYHOCTb, a Ha
ObicTpoe BocrpusiTie o0cTaHoBKH. [lo3TOMy Ha TJIaBHOW CTpaHHIE 1L€IecOo00pa3HO pPa3MECTUTh
TaOMUIy MHUUACHTOB C KOJOHKAMH «BpPEMS», «UCTOYHHUK», «THUIl YIPO3b», «KPUTHUYHOCTH» H
«CcTaTyc», a HaJ Hell — KOMIIAKTHYIO CBOJHYIO IaHEIb C YHUCIOM BCEX 3aperucTpUpPOBAaHHBIX
COOBITHM, KOJMYECTBOM AKTUBHBIX MHUUAEHTOB U YHCIOM COOBITMH BBICOKOTO M KPUTHYECKOTO
YPOBHS.

*° NMaHenb onepaTUBHOIO
MOHUTOPUHrIa

BbiCTpbIit triage

TenTa wHUMBEHTOB "I Cepus HeycnewHbIX BXOAOB K 06beKTy
shipment/48311

PucyHnoxk 3 — ['maBHas ctpanuna.
C Touku 3peHusi cTaHAapToB 3TO omnpasnaHHo: NIST paccmarpuBaer KypHaaupOBaHHE Kak
OCHOBY IJisi BBISIBJICHUSI M paccienoBaHus wHIUACHTOB, a SP 800-61r3 TpeOyeT MMETh MOHSATHBIE
MpaBwjia IPUOPUTU3ALMU U TPOLEAYPBI, IPUTOJHBIE I PEAIBHOTO UCIOJIb30BAHUS, B TOM YHUCJE B
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dopme playbooks. CnemnoBarenbHO, MHTEp]EC MOMMKEH MOMOTaTh ONMEpPaTopy OBICTPO MEpPEerTH OT
(akTa coObITHA K JEHCTBUIO, a HE IPOCTO NOKA3bIBATh APXUB 3AIIUCEH.

Ha BTOpom ypoBHe uHTepdeiica JoIKHa OTKPBIBAaThCA KapTouKa coObITHA. B Heil monb3oBaTento
HYKHbl HE TOJBKO HCXOJHBbIE aTpuOyThl, HO U KOPOTKOE OOBSCHEHHE, IMOYeMy COObITHE ObLIO
KJaccU(UIIMPOBAHO MMEHHO TaK: KaKhe NMPHU3HAKH CpabOTalid, KaKOB MPEAINOJIaraeMblidi PUCK IS
OusHec-mpolecca, ObUIM JIM MOXOKUE CIydyad paHee M Kakue JEHCTBHSI PEKOMEHIYIOTCS JAajblle.
[IpakTuyeckn 3TO oO3Hauaer Hanuuue OJ0KOB «Omucanue coObITUs», «VICTOYHMK W aKTUBY,
«TexHnueckue neranu», «OneHka pucka», «PekomennoBanHble AecTBUsS» U «Mcropus 00paboTKM».
Jlnsi TIOBCeAHEBHOM paboTHl TMOJE€3HA M IMPOCTas LBETOBAas CXeMa: 3€JEHBINM ISl HU3KOTO PHCKAa,
KENITBIM [UI1 CPEJHEr0, OPAHXKEBBIM I BBICOKOTO M KPACHBIM JUIsl KPUTHYECKOTO, IOCKOJIBKY
BU3yaJIbHAs TPUOPUTU3ALUS IPAMO TOAJIEPKUBAET 3a1aqy ObICTpOro triage, Ha KOTOPYIO yKa3bIBaeT
NIST.

AHOManbHbIA BXO4 KYPbePCKOro akkayHTa
M3 HOBOTO pernoHa

INC-2404-816

AKKayHT Kypbepa BOLWEN B CUCTEMY 13 HOBOTO PEroHa M Cpasy 3anpocki MCTOPWIo MapLPYTOB 3a

Hepgentw, XxoTa o6bluHO wncnonb3yeT TONbKO TEKYLYH CMeHy.
Cpepuii B obpaborke  Ponb: AHanMTH

MOYEMY COBbITUE KTACCUBUUWPOBAHO MMEHHO TAK

Unusual courier geolocation

AHOManuA ocHoBaHa Ha HOBOM reonpoMKAE M HETUNMYHOM O6LEME HTEHMA MapLLPYTOB.

= lNepBbii BXxog, M3 Hosoro ASN 1 HoBoro ropoga.
= 3anpoweHo 124 sanucy MapLUpyToB BMECTO TUNMYHbIX 8-10.

» [peppayuian cMeHa 3saseplueHa 18 MuHyT Hasap, B pYroM perMoHe.

OTMETHTB KaK NOXHOMNONOKUTENBHOE CTaTyc MOXHO 0OHOBUTE B paMKax Npas TEKYLen ponn.

M3MEHWMTbL ONEPATMBHBIA CTATYC

8 oopadone ’

OnucaHue cobbITHA

AKKayHT Kypbepa BOWEN B CUCTEMY U3 HOBOTO PErHOHa W CPasy 3anpocin UCTOPUIO MapLLPYTOB

3a HEAEe0, XOTA 0BbIYHO UCMONBL3YET TONLKO TEKYLLYH CMEHY.

Pucynoxk 4 — [Ipumep xapTouku

TunoBoil cueHapuil UCTONB30BAHUS MOXKET BBITJIANETh Tak. Bo BHemHuit API noructuueckoit
w1athopMbl 32 KOPOTKHHA TPOMEKYTOK BPEMEHH IIOCTYIAaeT CepHsl HEyNAaYHbIX IIOMBITOK
ayTeHTU(UKALUU C OJHOTO ajpeca U K OJHOMY Ou3Hec-00beKkTy. Mojaysb MpUHUMAET 3alucH JIoTa,
HOpMaJM3yeT MX M OTHOCUT coObITHE K Kareropuu potential unauthorized access. Jlormka Takoro
peleHus ykiajpiBaeTcs B kareropuio broken authentication u cmexxusle API-pucku u3 OWASP, a
aBTOMaTHyeckass (uKcamus W OTIpaBKa 3allCH B CHUCTEMYy MOHHUTOPHHTAa COOTBETCTBYET
pexomenaanusaM CISA, coriacHoO KOTOPhIM HEyCHELIHbIE MOMBITKM BXOZA JIOJIKHBI JOIMPOBATHCS U
OTIPABJIATHCSI B CHUCTEMY JKypPHAJMPOBAHMA WM KoMmaHae Oe3omacHocTH. llocine mnpucBoeHus
BBICOKOMY IMPHOPUTETY COOBITHE cpa3y MOSBISETCS Ha MaHeId MOHUTOPUHIA, ONEpaTop OTKPBIBAET
KapTOuKy, a aJMUHUCTPATOp MoJydaeT yBeaomieHue. Eciu mocnenytomasi mpoBepka MOKaXeT, YTO
aTaka peajbHa, CTaTyC IIE€PEeBOAUTCS B OOpabOTKy; €CIM HET, COOBITHE 3aKpBIBAETCS Kak
JIO’)KHOTIOJIOKUTENBHOE, HO OCTAETCSl B KypHaJe JUIsl MOCIEYIOIIEero aHaIu3a.

PoneBas mMonenp mpoToTHNa J0JKHaA cTpouThess Ha npuHuunax RBAC u least privilege. B
marepuasniax NIST role-based access control omnuceiBaeTcsi Kak TNpPOBEPEHHAs TEXHOJIOTHS
KpYITHOMACIITAaOHON aBTOpHU3alMM, a NMpuUHIUN least privilege ompenensercss Kak IMpenoCTaBICHHUE
MOJTb30BATEIsIM  TOJNBKO MHHUMAIBHO HEOOXOAMMBIX TIpaB /ISl BBHIMONHEHWS 3amad. Jlms
paccMaTpuUBaEMOro MNPOTOTHMA 3TOrO JOCTaTOYHO, YTOOBI BBIACTUTH TpU 0Oa30BBIE  POJIH.
AJMHHUCTpATOP YIPABISET MOJIb30BATEINSIMH, TTOJIMTHKAMHE, CITPABOYHUKAMHU M JKU3HEHHBIM ITUKIOM
MHIMIEHTOB. OnepaTop NpOCMaTPUBAET OYEpPEeb COOBITHH, PUIBTPYET €€, MOATBEPKIACT MOTyUEeHUE
TPEBOT ¥ MEHSIET ONEPATUBHBIC CTATYChl. AHAIUTUK M3y4aeT JETaJIH, CBA3bIBACT HECKOIBKO COOBITHIA
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B OJIMH MHIMJCHT, (GOPMUPYET PEKOMEHAALMU U TOTOBUT OTYETHI. Takoe pa3/ieneHue He meperpyxaer
IPOTOTHI, HO YK€ 3alaéT NPaBUJIbHYIO OCHOBY JJIsi NPOMBILIUIEHHOIO pa3rpaHUuYeHHs AOCTyna U
OTBETCTBEHHOCTH.

3aKnwo4vyeHune

[IpeioskeHHBI BapuaHT CTAaThU IEPEBOAMT TeMy KHOEpyrpo3 HU(pPOBOW JIOTUCTHKH U3
IUIOCKOCTH 0011ero o63opa B IUIOCKOCTh NMPHUKIAJHOIO IPOEKTHpPOBaHUA. McXoas M3 akTyallbHOW
OTpacjeBOM KapTHHBI yIrPo3 JUIsl TPAHCIIOPTA U JIOTUCTUKH, a TaK)KE U3 JICHCTBYIOUIMX PEKOMEHIANI
NIST mo CSF 2.0, incident response, xypHasmpoBanuto u loT-kubepOe3onacHOCTH, 0OOCHOBaH
OPOTOTUI MPOrPAaMMHOTO MOJIYJIS, KOTOPBIH OOBEAMHAET MNPUEM COOBITUH, HUX MEPBUYHYIO
KJ1acCU(UKALMIO, OLEHKY KPUTUYHOCTH, XPAaHEHHUE, BU3YaU3alMI0 U YBEJOMJIEHHE OTBETCTBEHHBIX
cOTpyAHUKOB. [IpakTHyeckas EHHOCTh TaKOTO MPOTOTUIIA COCTOMT B TOM, YTO OH CO3HAaET €IUHOE
paOouee OKHO JAJsl OomepaTropa M 3akKja/blBacT OCHOBY JUlsd OoJsiee 3penoi CHCTEMBbI: ¢ KaTalorom
aKTHBOB, OTpacieBbiMU playbooks, pacmmpeHHON Koppensuuei coObITHii M ajmanTanueil moj
TPAHCHOPTHO-JIOTUCTUYECKUH MTpoduib oprann3anuu. Ha ¢goHe Toro, yTo CEKTOp y>Ke BXOAUT B YUCIIO
3ameTHbIX 1enei g DDoS, ransomware u data-related threats, a TpaHcmoOpTHBIE U TpaH3UTHBIC
OpraHu3aly BCE Yalle Mojy4yaroT CHelHaIu3upOBaHHbIE OTpacieBble Npoduin kudepOe30nacHoCTH,
pa3paboTka NOJOOHBIX MOTYJIEH BRITIISIANUT HE (DaKyJIbTaTUBHOM, a MPAKTHUECKU HEOOXOJMMOH.
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YBEXOEHWE WMAMOB ®OPMMPOBAHWE PAHHECYHHWNT
BOIr OC/TOBCKOI O A3bIKA

b dzd Bs ZZzOj o s
[OcdMistcOdzls 2
(4RI[vEs L] Rue[Ofn
VI RI[tugrRs o fuofodt s
1 Ok ydzr 2 tckz SREDGspfigftisyj.dff M & ®¥z. R HOR

AHHOTaUuwNA

B crartbe paccmaTpuBaercs mporece GopMUpOBaHUS PAaHHECYHHUTCKOTO OOTOCIOBCKOTO SI3bIKA
KaK KJIFOUEBOTO 3Tara B HICTOPUHU UCIAMCKOW TE€OJOTHYECKONW MbIcTH. OCHOBHOE BHUMAHUE YIENISCTCS
CTaHOBJICHUIO 0CO0OTO Croco0a pEMIHO3HOTO BBICKA3bIBAHMSI, HAINPABICHHOTO HAa COXPAaHEHUE
OanmaHca MeXay yTBepxkaeHHeM TekcToB OTKpoBeHHs (McOaT) W NMPUHLIMIOM TPAHCIEHICHTHOCTH
Annaxa (tan3ux). [Toka3aHo, 4TO Ha paHHEM dTare ATOT SA3bIK HE MPEJCTaBIsUT COOOW 3aBEepIIEHHOMN
TEOPETUYECKON CHCTEMBI, a CYIIECTBOBAJ B BUAE COBOKYIMHOCTH NMPAKTHUYECKUX YCTAaHOBOK, PEUEBOM
OCTOPOXKHOCTH U HOPMAaTHBHBIX (POPMYJI, BEIPAOOTAHHBIX B OTBET Ha OOTOCIOBCKHE M MOJIEMHUYCECKUE
BBI30BBI.

OTmeyaercsi, 4TO PAHHECYHHUTCKHI OOTOCIOBCKHH S3bIK XapaKTEPU3YeTCs OTrPaHUYCHHEM
TEPMUHOJIOTHH, W30eraHueM aHTPONOMOP(HBIX KAaTETOPHl M OMOpPOW Ha NpsSMbIe KOPAHHUYECKUE H
XaJIUCHBIC BBIPAXKCHHUS O€3 W30BITOYHOW panuoHanu3anuu. [logu€pkuBaeTcss €ro HOPMATHBHO-
MPAKTUYECKU XapakTep, OTCYTCTBHUE CTPOTOW CHUCTEMAaTH3allMd W TECHas CBA3b C KOHTEKCTOM
nepegaun Tekcra. Oco0oe BHUMaHHE YIENSCTCS POJHM IOJIEMHYECKOW cpelsl B (OPMHPOBAHUU
00rocI0BCKUX (POPMYIT, KOTOPBIC MO3JHEE MPUOOPEITH TOTMATUYSCKOE 3HAUCHUE.

ABTOp NPHUXOIUT K BBIBOJY, YTO BBICKa3bIBaHUS PAHHUX WMAMOB CIIEIyeT MHTEPIPETHPOBATH
UCKJTIOUUTENIFHO B paMKaX HMX HCTOPHKO-S3BIKOBOTO KOHTEKCTa, 0€3 MPOSHUpPOBAHMS TO3THEHIINX
TEOPETUYECKUX KaTeropuil. PaHHECYHHUTCKMI OOTOCIOBCKUN SI3BIK paccMaTpUBaeTcs KaK OCHOBa
MOCTIETYFOIIETO Pa3BUTHS CHCTEMAaTHYECKOTO KajlaMa U CYHHUTCKOHN JIOTMaTHKH.

KntwoyesBble pasAuW Bi@idM, CyHHUTCKOE OOrociioBHue, Kajam, aTpuOyThl Aulnaxa,
TaH3KUX, ©cOAT, UMaMBbl, OOTOCIIOBCKUH S3BIK.

®opMHPOBaHUE PAHHECYHHUTCKOTO OOrOCIIOBCKOTO SI3bIKA MPEACTABIAECT Kypca co00il 0auH U3
KIIIOYEBBIX IPOLIECCOB B HCTOPUM HCIAMCKOM MBbICIH, 0€3 MOHMMaHUS KOTOPOrO HEBO3MOXHO
KOPPEKTHO HMHTEPIPETUPOBATh BbICKA3bIBAaHUSI MEPBBIX HMMAaMOB OTHOCUTEJIBHO b0)KeCTBEHHBIX
aTpuOyTOB. Peub uaer He NpPOCTO O TMOSABICHUU OTAENbHBIX TEPMHUHOB WM (GOPMYNI, HO O

IIOCTETIEHHOM CTaHOBJIEHUH 0cO000ro crnoco0a roBoputh 00 AJjulaxe — TakKoro crnoco0a, KOTOpBIH
OJTHOBPEMEHHO COXpaHsI BEpHOCTh TeKCTy OTKpOBEHHS M HMCKIIIOYAJI BO3MOXKHOCTH YIOJOOJIEHUS
TBopra TBOpeHusiM. MIMEHHO B 3TOM JIBOWCTBEHHOM TpeOOBaHMM — ucOaTa W TaH3UXa — U

¢dbopmupoBancsi TOT OOTOCIOBCKMHA SA3BIK, KOTOPBIM BIIOCIEACTBUM CTaHET OCHOBOM CYHHHMTCKOI
JIOTMaTHKH.

Ha panHeMm sTare 3TOT S3bIK ellle He OblJI CHCTEMATU3HPOBAH B CTPOTOM TEOPETHUUYECKOM CMBICIIE.
OH He mnpeAcTaBisia cOOOW 3aBepUIEHHONW JOKTPUHBI C YETKO OMNPEICNIEHHBIMH KaTerOpHUsMHU,
orpeeNeHUsIMH U Kkiaccuukanusamu. Ckopee, pedb I11a O COBOKYITHOCTH YCTAHOBOK, IPUHITUIIOB U
(dbopM pedeBoil OCTOPOKHOCTH, BbIpaOaThIBAEMBIX B MPOLIECCE OTBETa HAa KOHKPETHBIE BBI3OBBI. JTHU
YCTQHOBKHM MpPOSBSUIUCH B KPAaTKUX (OPMYJIHMPOBKAX, B OTKa3e OT M30BITOYHOTO YTOYHEHHs, B
CTpeMJIEHMM H30eraTh CIJIOB, CIOCOOHBIX BBI3BaTh HEBEpPHOE IpencTaBieHne o boxecTBeHHON
CYILIHOCTH, U B OJJHOBPEMEHHOM YTBEP)KIEHUHM TEX BBIpaXXEHUI, KOTOpbIe 3aKkperuieHsl B Kopane n
Cynne. Takum o0pazom, paHHMIA OOTOCIOBCKUHN S3bIK OBUT IO CBOEH MPHUPOJE CKOpee HOPMAaTHBHO-
MPAKTUYECKUM, YEM TEOPETUKO-CUCTEMHBIM.
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O,ZLHOI\/'I U3 Ba)KHEHIIIMX YCPT ITOr0 A3bIKA OBUIO CO3HATEIBHOE OrpaHUYCHUC B UCIIOJIB30BAHUU
OIIpeAETICHHBIX KaTeropuii. PaHHMe aBTOpUTETHI HEpeaKO M30eraau TeX TEPMHHOB, KOTOPBIC MOTIIH
MEPEHOCUTh Ha bBOXEeCTBEHHYI0 PEalbHOCTh NPU3HAKU TEJIECHOTO M COTBOPEHHOTO MHpa. DTO HE
O3Ha4yajl0 OTKa3a OT CMBICJIA, CTOSILIETr0 33 TaKUMH CJIOBAMH, HO CBHJETEIHCTBOBAJIO O BBICOKON
YyBCTBUTEIHHOCTH K TOMY, KAKUM 00pa3oM s3bIK (hopMUpYeT npencTaBienue. Hampumep, otpunanue
TEJICCHOCTH, MECTa WJIM HAIlPaBJICHUS 4YacTO BBIPAXKAJIOCh HE uepe3 a0CTpakTHbIE (uiocodckue
ompeniesieHusi, a depe3 Ooyiee mMpocThie W B TO JK€ BpeMs MPUHLUUIHAIbHBIE (OPMYIIHI,
MOJJYEPKUBAIOIINE HECXOACTBO AJUlaxa C TBOPEHHEM M HEBO3MOXHOCTh omnmcaHusi Ero uepes
KaTeropuu, NpuMCHHUMBIC K CO3JaHHbIM BCIIaM.

B 3TOM OTHOIIEHNN paHHECYHHUTCKUI OOTOCIOBCKHI S3bIK MOYKHO OXapaKTEPHU30BaTh KakK S3bIK
«OTPaHUYEHHOI0 yTBEpXkACHUs». OH YyTBEpKIaeT TO, YTO MPHUIILIO B TEKCTE, HO BO3IEPKUBAETCS OT
TEX YTOYHEHHUH, KOTOPbIE MOIJIA OBl MPUBECTU K MCKAKEHHIO CMBICTA. Takas Mmo3unus He SBIsSeTCs
MPU3HAKOM  HWHTEJUIEKTyaJIbHOM  C1ab0OCTH WM OTCYTCTBUS  peQUIeKCHH, HAIpOTHB, OHA
CBHJCTEIBCTBYET O CO3HATEIbHOW METOMOJIOTMYECKOH ycTaHOBKe. PaHHME ydeHble NMOHHMMAIH, YTO
ype3MepHasi JeTaau3alus B BOIPOCaX, OTHOCIIIUXCSA K BOJKeCTBEHHOM CYIIIHOCTH, MOKET MPUBECTH K
BBIXO/Y 3a IPEJeNbl AOIyCTUMOro 3HaHus. [loaToMy orpaHMYeHne peyd BBICTYIAJIO HE KaK OTKa3 OT
00TOCIIOBHSI, a KaK ero MpuHIUIHaIbHas Gopma.

Oco0oe 3HaueHHEe B OPMUPOBAHUH ITOTO SI3bIKA HMEJIA CBS3b MEXIY TepPeIaBaeMbIM TEKCTOM U
crrocoboM ero BOCIIpUATHA. KOpaHI/IqGCKI/Ie U XaAWUCHBIC BBIPAXKCHUA HE pacCMAaTpHUBAINCh KakK
U30JMpPOBaHHbIE (OPMYJIBL, TpeOyIolmMe NPOU3BOJBHOTO TOJKOBAaHHSA, HO BOCIPHHUMAIHNCH B
KOHTEKCTE OOIIEro BEpOYUYHTEJFHOTO MPUHIMIA TaH3MXa. DTO O3HAYAJI0, YTO JaXe B TeX CIydasx,
KOTZa TEKCT COJAepKal BBIPAKEHUs, MOTCHIHUAIbHO JOIyCKaromue OyKBaJbHOE MOHMMaHHE, HX
MHTEpIIpeTaLMs HEe MOIJIa IPOTUBOPEUYUTh 0a30BOMY yOEkIEHHIO B aOCOIIOTHON HecX0/cTBe Allaxa
c TBopeHHEM. TakuMm o0pa3omM, s3bIK OTKPOBEHHUS U A3bIK OOTOCIOBCKOTO OCMBICIEHHS C CaMOTro
HayaJla HaXOJIWJIUCh B TECHOW B3aMMOCBSI3H.

BaxHo#i 0cOOEHHOCTBIO paHHETO dTara SBISETCS TAK)KE OTCYTCTBHE JKECTKOTO Pa3TpaHUYCHHUS
MEKAY Pa3IMYHBIMU JUCHUILTHHAMH. To, 4To mo3aHee OyaeT opopMIICHO KaK OTAETbHbIE 001acTH —
KajgaMm, Qukx, Tadcup, XaaWcoBeNEHHWE, — HAa paHHEM OJTale CyIIeCTBOBAJO B BHJIE
B3aMMOIIEPENJICTEHHOT0 3HaHUSA. DTO 03HAYaJl0, YTO OOrOCIOBCKHE BBICKA3bIBAHUS MMAMOB HEPEIKO
BO3HHKaJIMU HEC B (bopMe CUCTCMATHUYCCKUX TpPAaKTaTOB, @ KAaK OTBCTBI Ha MPAKTHYECKHUEC BOIIPOCHI,
CBSI3aHHBIE C BEPOYYEHHUEM, TOJKOBAaHMEM TEKCTOB WM MOJEMHKOW C omnmoHeHTamu. IlosTomy
paHHGCYHHI/ITCKI/II\/'I OOTrOCIIOBCKUM SI3BIK CJICAYCT UCKAaTb HC TOJIBKO B CIICHUAIBHBIX JOIMAaTUYCCKHUX
COYMHEHHUSX, HO U B Oojiee HIMPOKOM KOpIIyce IMepelaHuil, BKIIOYAIOIIEM OTBEThl MMaMOB, HX
HaCTaBJICHUA U ITOJIEMHNYCCKHNEC BbICKAa3bIBAHU .

CymiecTBeHHYI0 posib B (DOPMUPOBAHMM 3TOrO S3blKa ChITpasia U mosneMudeckas cpena. Kak
OBLIO MOKAa3aHO B MPEbIAYIIeM MoJpa3zese, paHHEHCIaMCcKas OOIMHA CTAIKUBAIACh C PA3TUYHBIMU
KpallHOCTSIMH — KaK B CTOPOHY YMOAOOJIEHUs, TaK U B CTOPOHY YpEe3MEpPHOro OTpulaHus. B stux
YCIIOBHSIX OOTOCIIOBCKMH  SI3BIK  Pa3BUBAJICS KaK CpPEACTBO PAa3TPaHUUYCHHS JIOMYCTUMOTO H
HeonmyCcTUMOro. PopMyiibl, KOTOpbIE MEpPBOHAYAIbHO MOIJIM HOCUTH ONMCATENBHBIA XapakTep,
MIOCTETIEHHO MpUOOpeTaqu HOPMATHBHYIO (YHKIMIO: OHM HAuYMHAIM (PUKCHUPOBATH TI'PAaHUIIBI
OPTOAOKCAIBHOTO BBICKa3bIBaHMs. MIMEHHO MMO3TOMY B MO3AHEH TPaJULIMKM MHOTHE U3 3THX (HopMys
CTaJiIi BOCHPHHUMATHCA KaK BBIPAXKCHHUE «AKBIABD), XOTA HW3HAYAJIbHO OHH MOIJIM BO3HUKATH KakK
peakIys Ha KOHKPETHbIE OTKIIOHEHHUSI.

[Ipu >TOM Ba’kHO MOAYEPKHYTh, YTO PAaHHUN OOTOCIOBCKUH SI3BIK HE OBLI OJTHOPOIHBIM B IUIaHE
¢dopmbl BbIpakeHUs. Pa3ianuyHble MMaMbl MOTJIM HCHOJb30BaTh Pa3HbIE CIOCOOBI (HOPMYIHUPOBKH,
O6YCHOBJ'IGHHI)Ie KaK UX JIMYHBIM CTHJIEM, TaK N 0COOEHHOCTAMU Cp€anl, B KOTOpOI\/'I OHH )IefICTBOBaJIH.
OnHako 3a 3TUM pa3HooOpazueM (opM MPOCIEeKUBACTCS €IUHBIH NPUHIHUNHAIBHBIN BEKTOP:
CTPEMIICHHUE COXPAHHUTH TPAaHCUCHIACHTHOCTH Annaxa u u30exaTh JH000r0 BBICKAa3bIBAHUA, KOTOPOC
MOTJIO ObI IPUBECTH K IpeAcTaBieHnto 0 Hem kak o CymHOCTH, TOJOOHON TBOPEHUSIM. DTO €IUHCTBO
Ha YpOBHE NpHUHIMIA MPU PA3JTUYUM HA YPOBHE BBIPAKEHUS SIBISETCS OJHOM W3 BAKHEHIIUX
XapaKTepUCTUK PAHHECYHHUTCKOT'O OOTOCIIOBCKOTO SI3bIKA.
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Ilepexox or paHHero srama K Oojiee TO3IHEH CHCTEMaTH3allMM CBs3aH C MOCTETICHHBIM
YCIIO)KHEHHEM HHTEJUIEKTyallbHOM cpenpl. Ilo Mepe pasBuTHA KamamMa M YCWICHHMS IOJIEMHKHU
BO3HHUKaJIa HEOOXOTUMOCTH B 0oJiee YETKHUX Ne(DUHHUIMAX, B PAa3TPAHUYCHUN TEPMHUHOB U B pa3padboTKe
apryMeHTaluy. JTO MPUBENIO K MOSBJICHUIO 0o0Jiee pa3BepHYThIX OOrOCIOBCKHUX CHCTEM, B KOTOPBIX
paHHUE YCTAaHOBKH IOJIyYMJIM TeopeTndeckoe odopmienne. OTHAKO MPH STOM COXPAHSETCS Ba)KHOE
METOA0JIOIHYECKOe MPABUIIO: MO3JHEHIIe GOPMYIMPOBKH HE MOI'YT aBTOMATHYECKU MEPEHOCUTHCS
Ha paHHM nepuoa. To, yTo B Gojee MO3AHEH TPaJAWLIUU BBIPAXKACTCA Yepe3 Pa3BUTHIN MOHATHHHBINA
ammapar, B paHHEM cpele MOIJIO CyLIeCTBOBaTh B (opme Oosee MpoCTOW, HO HE MeHee
COJIEpPKATEIILHONW YCTaHOBKH.

OT0 00CTOATENBCTBO UMEET NMPUHIMIINAIBHOE 3HAUEHHE ISl HAcTOsIEero uccienoBanus. [lpu
aHaJIM3€ BBICKA3bIBAaHMM YETBIpEX MMaMOB HEOOXOAMMO YYMTHIBaTh, YTO UX OOTrOCIOBCKHMH S3bIK
(bopMHPOBAJICSI UMEHHO B YCJIOBUSAX PAHHErO 3Tala, Ie elle He ObI0 OKOHYATEJIBHO 3aKPEeIIEHHOIO
TEpMHUHOJIOrH4ecKkoro anmapaTta. CienoBaTelbHO, IOMNBITKA YWUTAaTh HX TEKCTHl YEpe3 IpHU3MY
MO3/IHEHIINX KaTeropuii Hen30eXXHO NMPUBEAET K MCKaKeHHIO cMblciia. Hanpotus, 601ee KOPpEeKTHBIM
ABNSICTCA TOJAXOJA, TPU KOTOPOM paHHUE (HOPMYJIBI PAacCMATPUBAIOTCS B HMX COOCTBEHHOM
HUCTOPUYECKOM M S3BIKOBOM KOHTEKCTE, @ 3aT€M YXKE COOTHOCATCA C IOCIEAYIOIIMM PpPa3BUTHEM
CYHHUTCKOH JIOTMaTUKH.

Taxum o0pa3oM, popMHUpOBaHUE PAHHECYHHUTCKOTO OOrOCIIOBCKOTO s13bIKa MPEACTaBIAET COO0M
Mporecc BBIPAOOTKH 0C000M (POPMBI PETUTHO3HOTO BBICKA3bIBAHUS, OCHOBAHHOW Ha COYETaHUU
yIBep)KJIeHUs TekcTa OTKpPOBEHUS U CTPOroro CoOJIIOJICHHMs NPUHIUIA TaH3MXa. OTOT S3bIK
XapaKTEepU3yeTcss  HOPMATHMBHOM  CHEPKAHHOCTBIO,  TEPMHMHOJOTHYECKOH  OCTOPOXKHOCTBIO,
OTCYTCTBUEM U30BITOUHON JeTaau3allMy U OPUEHTAllMEeN HAa COXPAaHEHHUE I'PaHMIl JOITyCTUMOTO 3HaHUS
0 bore. ImeHHO B paMKax 3TOro s3bIKa CIEIYyET pacCMaTpHUBaTh BBICKA3bIBAHMS PAHHUX MMaMOB,
MIOCKOJIbKY TOJIBKO B TAKOM KOHTEKCTE OHU MOT'YT OBITh IPABUJIBHO MOHATHI U OLICHEHBI.

Takum 00pa3oM, paHHECYHHUTCKUH OOTrOCIOBCKHUI sI3bIK (popMupoBajics Kak ocoOblii crocod
ropoputb 00 AJulaxe, HamnpaBlICHHBIH HAa COXPAaHEHUE PaBHOBECHUSI MEXIY YTBEPKICHUEM
OTKPOBEHHOI'0 TEKCTa U OTPULIAHHEM BCSIKOro ynoaobsenus: TBopua TBopeHussM. OH He IpeAcTaBIsIl
co0Ol 3aBEpIICHHON CHCTEMBI, HO YK€ COJEepIKall OCHOBHBIC HMPUHIUIIBI, KOTOPHIE MO37HEE OYyIyT
pa3BepHYThl B paMKax CHCTeMaTHdeckoro OorocnoBus. I[loHMMaHMe 3THX NPUHIMIIOB SBISETCS
HEOOXOIUMBIM YCJIOBHEM JJIsl aHAIM3a HACJIEOusl YEThIPEX MMaMOB, MOCKOJIbKY MX BBICKA3bIBAHMS
YKOpPEHEHbl MMEHHO B 3TOH paHHEH (opMe OOroCIOBCKOrO MBIIIIEHHS. DTO, B CBOI OYepesb,
MIOABOJMT K CIIEAYIOIIEMY 3TaIly MCCIEIOBAHUS — PACCMOTPEHHUIO TEPMHUHOJIOTMYECKOTO anmnapara,
HCIOJIb3yEMOro B Ciopax 0 bojkecTBeHHbIX aTprOyTax.

3aknwouyeHune

[IpoBen€HHBI aHAMM3 TO3BOJSIET 3aKIOYUTh, UYTO PAHHECYHHUTCKHH OOrocioBCKUM
A3bIK  MpEACTaBIsAE€T COOOM HE 3aBEpUIEHHYIO TEOPETUYECKYI0 CHUCTEMY, a HCTOPHUYECKH
dopmupyromytocst  GopMy  pEMTMO3HOTO  BBICKAa3blBaHUS, OCHOBAHHYI0O HAa  MPUHIMIIAX
coxpaHeHuss BepHOCTH OTKPOBEHHIO U CTPOroro CcoONIOACHHUS TPaHCLUEHJAEHTHOCTH Auliaxa.
Ero craHoBieHHE MPOUCXOAUIO B YCIOBUAX OTCYTCTBUS Pa3BUTOIO TEPMUHOJIOIMYECKOTO
anmapata M ObUIO TECHO CBS3aHO C THPAKTHUYECKUMU OOTOCIOBCKUMH  HOTPEOHOCTSIMU
paHHEel MyCyJIbMaHCKON OOIMHBI.

KitoueBoil  0COOEHHOCTHIO JAaHHOTO f3bIKa SBISETCS €ro HOPMAaTUBHO-NPAKTUYECKUMN
XapakTep, MpOSABISAIOIIMNCA B  pEYEBOM  CAECPKAHHOCTH, OrPAaHUYEHHH  HCIOJIb30BAHHUSA
¢bunocopckux Kareropuii M omope Ha TekcTyalbHble Qopmyisl Kopana u Cynubl. [lpu stom
paHHUH OOTOCIOBCKHMH JUCKYpC HE CBOAMTCA K TPOCTOMY LUTHPOBAaHHUIO, a OTpa)Kkaer
OCO3HaHHYIO METO/0JIOTUUECKYIO YCTaHOBKY, HaIlpaBJIEHHYIO Ha IIpeI0TBpalIEHUE
aHTporoMop(du3Ma u UCKakeHUs MpeJicTaBlIeHn 0 boxecTBeHHOH CyIIHOCTH.

VYCTaHOBIEHO, 4YTO TOJEMHYECKH KOHTEKCT PpAaHHEr0 HcCjIaMa ChIIpajl Ba)XXHYK pOJIb B
dbopmupoBaHUU YCTOMYMBBIX (bOopMyYITHPOBOK, KOTOpBIE BIIOCJICICTBUU npuodpenu
JOTMaTHYECKOe 3HAuYeHHWE B CYHHUTCKOM Tpagumuu. OgHako 3Tu  GopMyibl H3HAYaJIbHO HE
HOCWJIM CTPOrO0 CHUCTEMAaTU3UPOBAHHOIO XapakTepa M JOJDKHBI — paccMaTpuBaTbCsi B HX
HCTOPUKO-SI3bIKOBOM CpeJie.
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Takum o00pa3oM, KOPpPEKTHOE IOHMMAaHWE BBICKA3bIBAHUH paHHMX HMaMOB BO3MOXKHO

JUIIb TpU  y4€Te CcHeuu@HuKd PpaHHECYHHUTCKOrO OOrocClIOBCKOTO s3blka. MrHopupoBanue
3TOT0 KOHTEKCTa MPUBOAUT K aHAXPOHUCTUYECKOMY TMPOYTCHUIO TEKCTOB U HCKWKEHHUIO UX
MepBOHAYAIILHOTO CMbICHa. B mepcrnexkTuBe HccieloBaHUS 3TO MOABOAUT K HEOOXOIMMOCTH

Ooiee

ACTAaJIbHOI'O aHajJIn3a TCPMHHOJIOT'HYCCKOT' O arrapara, HCIIOJIB3YEMOI'O

HOCJ'ICIIYIOI_Heﬁ 0OrocI0BCKOI Tpaaulluu IJIs1 OITMCAHUA bosxecTBeHHBIX anI/I6YTOB.
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Abstract

The integration of digital technology into education has transformed not only instructional
practices but also the evaluation of teaching effectiveness. Traditional evaluation methods, such as
student surveys and peer reviews, often lack precision and fail to capture the dynamic nature of
teaching. Digital technologies—ranging from learning management systems (LMS) and artificial
intelligence (Al) analytics to immersive virtual environments—offer new opportunities to assess
teaching quality with greater accuracy, personalization, and timeliness. This paper explores the
application of digital technology in teaching effectiveness evaluation, examining theoretical
frameworks, practical implementations, and challenges. It argues that digital tools, when thoughtfully
applied, can enhance transparency, foster continuous improvement, and support evidence-based
pedagogical innovation.

Annotation

This paper investigates how digital technologies are reshaping the evaluation of teaching
effectiveness in contemporary education. It highlights the limitations of traditional evaluation methods
and demonstrates how digital tools—such as data analytics, Al-driven feedback systems, and e-
learning platforms—provide more nuanced insights into teaching performance. The discussion
emphasizes the importance of aligning technological applications with pedagogical goals, ensuring
ethical use of data, and maintaining human-centered approaches. The study concludes that digital
technology, while not a panacea, represents a powerful ally in advancing teaching quality assessment.

Keywords: digital technology, teaching effectiveness, evaluation, learning analytics, artificial
intelligence, pedagogy, higher education

Introduction

Teaching effectiveness has long been a central concern in educational research and practice.
Traditionally, evaluation methods relied on student feedback surveys, peer observations, and
administrative reviews. While valuable, these approaches often suffer from subjectivity, limited scope,
and delayed feedback cycles [1]. The rise of digital technology offers new pathways to address these
shortcomings. By harnessing data-driven insights, educators and institutions can evaluate teaching
effectiveness in real time, identify areas for improvement, and foster a culture of continuous learning
[2].

Conceptualizing Teaching Effectiveness

Teaching effectiveness is multidimensional, encompassing instructional clarity, student
engagement, curriculum alignment, and learning outcomes [3]. Digital technology enables a more
holistic evaluation by capturing diverse indicators. For instance, LMS platforms record student
participation, assignment completion rates, and interaction patterns, which can be analyzed to infer
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teaching impact [4]. Beyond these quantitative metrics, digital tools also facilitate qualitative insights
through discussion forums, peer feedback systems, and reflective journals, thereby enriching the
evaluation framework with dimensions that traditional surveys often overlook. Moreover, adaptive
learning technologies can track how students respond to differentiated instruction, highlighting
whether teaching strategies effectively address diverse learning needs. Data visualization dashboards
further synthesize these indicators into accessible formats, allowing administrators and educators to
identify strengths and weaknesses in real time. Importantly, the integration of multiple data sources
reduces the risk of bias inherent in single-method evaluations, fostering a more balanced and evidence-
based understanding of teaching quality. In this way, digital technology not only broadens the scope of
evaluation but also enhances its precision, supporting a culture of continuous pedagogical
improvement and accountability within educational institutions.

Digital Tools for Evaluation

Learning Management Systems (LMS)

LMS platforms such as Moodle, Blackboard, and Canvas provide rich datasets on student
behavior. These systems track attendance, submission timelines, and discussion participation, offering
quantitative measures of teaching effectiveness [5]. For example, frequent student engagement in
online forums may indicate successful facilitation of collaborative learning. Beyond these basic
indicators, LMS environments also capture nuanced aspects of learner interaction, such as the
frequency of resource access, time spent on specific modules, and peer-to-peer collaboration patterns.
Such data can be triangulated with assessment results to evaluate whether instructional design aligns
with intended learning outcomes. Moreover, the integration of analytics dashboards within LMS
platforms allows educators to visualize trends over time, identifying areas where students consistently
struggle and adapting teaching strategies accordingly. In this way, LMS systems serve not only as
administrative tools but also as dynamic instruments for continuous pedagogical improvement.

Learning Analytics

Learning analytics applies statistical and computational techniques to educational data. By
analyzing clickstream data, assessment scores, and interaction logs, institutions can identify
correlations between teaching practices and student outcomes [6]. Predictive analytics further allow
early detection of at-risk students, reflecting the effectiveness of instructional interventions.
Importantly, learning analytics also support evidence-based decision-making at the institutional level,
enabling administrators to allocate resources more strategically. For instance, patterns of declining
engagement in certain courses may signal the need for curriculum redesign or faculty development
initiatives. Additionally, advanced machine learning models can uncover hidden relationships between
instructional methods and long-term student success, offering insights that go beyond surface-level
performance metrics. Thus, learning analytics not only enhance individual student support but also
contribute to systemic improvements in educational quality.

Artificial Intelligence (Al)

Al-driven systems provide personalized feedback to both students and teachers. Intelligent
tutoring systems (ITS) adapt instructional content based on learner progress, while Al dashboards offer
teachers insights into their instructional strengths and weaknesses [7]. For instance, natural language
processing (NLP) can analyze teacher-student communication to evaluate clarity and responsiveness.
Beyond these applications, Al can also facilitate automated grading of formative assessments, freeing
instructors to focus on higher-order pedagogical tasks. Moreover, sentiment analysis of student
feedback can reveal subtle perceptions of teaching effectiveness that traditional surveys might miss.
By integrating these diverse Al capabilities, institutions can create a more holistic evaluation
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framework that balances quantitative precision with qualitative depth. Ultimately, Al technologies
foster a feedback-rich environment where both learners and educators continuously refine their
practices.

Virtual and Augmented Reality

Immersive technologies enable experiential learning and provide new metrics for evaluation. In
virtual classrooms, student engagement can be measured through interaction frequency, task
completion, and biometric feedback [8]. These indicators help assess whether teaching methods
effectively foster active learning. Furthermore, augmented reality (AR) applications allow students to
interact with digital overlays in real-world contexts, generating data on how learners apply theoretical
knowledge to practical scenarios. Such experiential metrics can be particularly valuable in disciplines
requiring hands-on skills, such as engineering, medicine, or the arts. Additionally, VR simulations can
track learner persistence in problem-solving tasks, offering insights into resilience and critical thinking
fostered by instructional approaches. By combining immersive engagement data with traditional
performance measures, educators gain a more comprehensive understanding of teaching effectiveness
in fostering deep, applied learning.

Benefits of Digital Evaluation

Digital technology enhances teaching evaluation in several ways:

* Objectivity: Data-driven insights reduce reliance on subjective perceptions [9]. Unlike
traditional evaluations that often depend on student surveys or peer reviews, digital systems provide
quantifiable evidence such as participation rates, assignment completion, and interaction frequency.
This minimizes personal bias and ensures that teaching effectiveness is assessed on measurable
outcomes.

« Timeliness: Real-time feedback allows immediate pedagogical adjustments [10]. For instance,
analytics dashboards can alert instructors when students consistently struggle with a particular module,
enabling rapid intervention. This immediacy contrasts with conventional evaluations, which often
occur at the end of a semester and fail to inform ongoing instruction.

» Personalization: Tailored analytics highlight individual teaching strengths and areas for growth
[11]. By disaggregating data, educators can see how different student groups respond to specific
teaching strategies, thereby refining their approaches to diverse learning needs. Personalized reports
also support professional development by identifying concrete areas for improvement.

« Transparency: Digital records provide verifiable evidence of teaching practices [12]. Recorded
interactions, submission logs, and engagement metrics create an auditable trail that strengthens
accountability. This transparency benefits not only institutional oversight but also fosters trust among
students, who can see that evaluations are based on objective evidence rather than subjective
impressions.

Challenges and Ethical Considerations

Despite its promise, digital evaluation raises concerns:

« Data Privacy: Collecting and analyzing student-teacher interactions must comply with ethical
standards [13]. Sensitive information, such as communication logs or biometric data, requires strict
safeguards to prevent misuse. Institutions must establish clear policies on data ownership, consent, and
confidentiality.

» Overreliance on Metrics: Quantitative indicators may overlook qualitative aspects of teaching,
such as empathy, creativity, and the ability to inspire [14]. A purely data-driven approach risks
reducing teaching to numbers, ignoring the humanistic dimensions that are central to education.
Balanced evaluation frameworks must integrate qualitative feedback to capture these subtler elements.
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« Digital Divide: Unequal access to technology can skew evaluation outcomes [15]. Students
from under-resourced backgrounds may engage less with digital platforms, not due to lack of
motivation but because of limited connectivity or device availability. This inequity can distort teaching
evaluations and reinforce systemic disparities.

Case Studies

Higher Education

In higher education, the application of digital technology to teaching effectiveness evaluation has
become increasingly sophisticated and widespread. Universities and colleges are leveraging LMS
platforms, integrated analytics dashboards, and Al-driven feedback systems to capture a more
comprehensive picture of instructional quality. For instance, LMS data can be triangulated with
student survey results to provide both quantitative and qualitative insights, thereby reducing the
limitations of relying on a single evaluation source [16]. This integration allows institutions to monitor
patterns of student engagement, assignment submission rates, and participation in online discussions,
which serve as indirect indicators of teaching effectiveness. Moreover, advanced learning analytics
enable predictive modeling, helping administrators identify correlations between teaching practices
and student performance outcomes. Al-powered tools further enhance evaluation by offering real-time
feedback to instructors, highlighting areas where students struggle and suggesting pedagogical
adjustments. Importantly, these technologies support a culture of continuous improvement, as faculty
members can access timely data to refine their teaching strategies rather than waiting for end-of-
semester evaluations. Case studies in universities such as Melbourne and Stanford demonstrate that
digital evaluation systems not only improve accuracy but also foster transparency and accountability in
higher education.

K-12 Education

In K-12 education, digital technology has redefined how teaching effectiveness is evaluated,
offering tools that are both accessible and adaptable to younger learners. Platforms such as ClassDojo,
Edmodo, and Google Classroom provide continuous feedback loops between teachers, students, and
parents, enabling a more holistic view of instructional quality [17]. Unlike traditional end-of-term
evaluations, these systems capture daily interactions, classroom participation, and behavioral
indicators, which serve as proxies for teaching effectiveness. Al-driven applications further enhance
this process by identifying patterns in student performance, flagging areas where instructional methods
may require adjustment, and offering personalized recommendations. Importantly, digital evaluation in
K-12 settings emphasizes formative assessment, ensuring that teachers can adapt their strategies in real
time to support diverse learning needs. Case studies in U.S. and European schools demonstrate that
integrating digital feedback systems fosters accountability, strengthens teacher-parent communication,
and promotes a culture of continuous pedagogical improvement.

Future Directions

Looking ahead, the trajectory of teaching effectiveness evaluation will be shaped by the
convergence of digital technologies, interdisciplinary research, and evolving pedagogical paradigms.
One promising direction is the integration of blockchain technology to ensure secure, transparent, and
tamper-proof recording of teaching performance data, thereby enhancing trust and accountability in
evaluation systems [18]. Additionally, the rise of adaptive learning environments powered by Al will
enable more personalized assessments, where teaching effectiveness is measured not only by aggregate
outcomes but also by the ability to support diverse learner pathways. Another critical development
involves the use of multimodal analytics, combining biometric data, eye-tracking, and sentiment
analysis to capture nuanced aspects of student engagement and instructional clarity. Furthermore, the

47



MexayHapoOaHbIW HayudYHblW XypHan AKAJLEMUK Ne 1 )2B626r3.

incorporation of cross-disciplinary frameworks—drawing from educational psychology, data science,
and ethics—will refine evaluation models to balance quantitative precision with qualitative insights.
Importantly, future systems must prioritize equity and inclusivity, ensuring that digital evaluation tools
are accessible across socio-economic contexts to avoid exacerbating the digital divide. Ultimately, the
future of teaching evaluation lies in hybrid models that harmonize technological innovation with
human judgment, fostering a culture of continuous improvement and advancing the mission of
education in the digital age.

Conclusion

In the end, the application of digital technology in teaching effectiveness evaluation represents a
significant paradigm shift in educational practice. Unlike traditional evaluation methods that often rely
on delayed, subjective, or limited feedback, digital tools provide timely, data-driven insights that
empower educators to refine their pedagogical strategies continuously. By integrating LMS analytics,
Al-powered dashboards, and immersive learning environments, institutions can capture a more holistic
view of teaching performance, encompassing both quantitative indicators and qualitative dimensions
of student engagement. Importantly, these technologies foster transparency and accountability,
ensuring that teaching quality is not only measured but actively improved through iterative feedback
cycles. At the same time, ethical considerations such as data privacy, equitable access, and the risk of
overreliance on metrics must be carefully addressed to preserve the humanistic essence of education.
The future of teaching evaluation lies in hybrid models that balance technological precision with
human judgment, creating systems that are both rigorous and empathetic. Ultimately, digital
technology should be viewed not as a replacement for traditional evaluation but as a complementary
tool that enhances the depth, accuracy, and responsiveness of teaching assessment. In doing so, it
supports a culture of continuous improvement and advances the broader mission of education in the
digital age.
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AHHOTAUWA

JlaHHasi cTaThsl MOCBAIIEHA pa3pabOTKe HOBOTO aJNTOPUTMa JJISi MPOTHO3UPOBAHUS KPYTAIIETO
MOMEHTa U CONPOTHUBICHUS Ipu OypeHuH ckBaxuH. OCHOBHas L€JIb MCCIEJOBAHUS 3aKJIIOYAETCs B
CO3JIaHMM YCOBEPIIEHCTBOBAHHOW MOJEIH, KOTOpas IO3BOJUT IOBBICUTH TOYHOCTh IPOTHO30B U
CHM3HUTb PUCKH, CBSI3aHHbIE ¢ OypeHueM.  Jlyis  JAOCTHXKEHMsI IIOCTABICHHOM LeNM  IpPOBEIEH
TIIATENbHBIM aHAJIN3 CYLIECTBYIOIIMX MOJEIEeH KpYyTALIEro MOMEHTa M CONPOTUBIIEHUS, TAKHX Kak
MOJIEIM MATKOM M JKECTKOW KOJOHHBI, a TaKkKe IUHAMUYECKHE MOJETH. BbIIM BBIABICHBI HUX
HEJOCTaTKU W pa3pabOTaH HOBBIM TMOPUIHBIA ANTOPUTM, BKIIOYAIOUIMM Oosiee HMIMPOKUN CHEKTP
MEPEMEHHBIX: TEOMETPUIO CTBOJA CKBAXHHBI, B3aUMOJICHCTBHE OYPHIIBHBIX KOJIOHH U PEOJIOTHYECKHE
CBOMCTBa OypoBOTro pacTBopa. s Banuganuu MOAETH UCTIOIh30BAIMCH CUMYJIISIIUN B TIPOTPaMMHOM
obecnieuennn WellPlan u moneBble manHble u3 3amaaHo-Kaszaxcranckoit obOmactu. PesynbraTh
HCCIIIOBAaHMsI MTOKA3aJld, YTO HOBas MOJENb 3HAUUTENbHO YJIyYIAeT MPOrHO3MPOBAHHE MOBEICHUS
OypUIbHON KOJIOHHBI INPHU pa3iU4HbIX OypoBbIX omepauusx. CpeaHss NOTPEHIHOCTbh pe3yJbTaToOB
HoBoW Mozenu u paHHbix WellPlan cocraBnser 7-8%. Mogenp Obuta ycHemiHO BajJHIMPOBAHA,
IIPOAEMOHCTPUPOBAB XOPOIIYIO0 TOUHOCTh M Ha/IEKHOCTh MPOTrHO30B. [IpuMeHeHne naHHON Mozenu B
OypoBOWi TpaKTHKE MOXET CYIIECTBEHHO CHHU3UTh BEPOSTHOCTh HMHIMUACHTOB, TaKHX Kak
HECTa0MJILHOCTh CTBOJA, AW(QepeHIMaTbHbII NMPUXBAT W 3aelaHUe, YTO BEAET K IOBBIIICHUIO
s dexTuBHOCTH U 6€30MaCHOCTH OYPOBBIX padOT.

BBEOEHWE

[Ipobnembl kpyTsmero Momenta u conpotusieHus (T&D) sBustoTcs (yHIaMEHTaIbHBIMU
BbI30BaMU B OypOBOH MNPOMBIIIICHHOCTH, CYIIECTBEHHO BIIMSIONIMMHU Ha CTAaOMJIBHOCTH CTBOJIA
CKBaKUHBI, 3(()EKTUBHOCTh OypeHMs] M OnepaluoHHbIEe 3aTpaTbl. DG (EeKTUBHOE IUIAHUPOBAHHUE U
MozaenupoBanne T&D uMMerT pemiaroniee 3HaYeHUE ISl CHIOKEHHUSI dTHUX MPpoOJieM W oOecredeHus
ycnemHoro 0ypenus. JlanHbiil 0030p nureparypbl GoKycupyeTcsi Ha JOCTUKEHHUSIX B MOJIETMPOBAHUH
T&D, paccmarpuBasi pa3iMyuHble TUIBI MOJENIe — MSTKHUE, )KeCTKUE, THOPUAHbIE U THHAMUYECKHE,
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— H WX POJIb B PEIICHUU MPOOJIEM, CBSI3aHHBIX C KPYTAINIUM MOMEHTOM H COMPOTHBICHHEM.

TouHOE MPOTHO3UPOBAHUE U YIPABICHUE KPYTAIIMM MOMEHTOM U CONMPOTHBICHUEM KU3HEHHO
BYXHO JJIs TIPEJOTBPAIICHUS PACIIPOCTPAHCHHBIX MPOOJeM Mpu OypeHUH, TAKUX KaK MPUXBAT TPYOHI,
OTKJIOHEHHE CKBOXKHWHBI M Ype3MEpHOE TpeHHE. TpaaullMOHHBIE MOJAENTH KPYTAIIETO0 MOMEHTa H
COMPOTHUBIIEHUs, pa3padorannbie emnie B 1980-x ronax, ¢ TeueHrneM BpeMEHHU 3HAYUTEIILHO IIPETEepIICn
u3MeHeHwus. [lepBoHavaIbHBIE MOJICNIN, U3BECTHBIC KaK MOJICIH C MSTKOH CTPYHOHW, paccMaTpUBAIIH
OypUJIbHYIO KOJIOHHY KaK I'MOKHI KaHaT, Ipe/oiaras IOCTOSHHBIA KOHTAKT CO CTBOJIOM CKBa)KUHBI U
UTHOpUpPYs m3rubarompe MomeHTH (carpenter2019). Dtu Momenu, XOTS M OBUIM IOJIC3HBI, MMEIH
OTPaHWYEHUS] B TOYHOM OTOOPAKEHUHU CIIOKHBIX B3aUMOJCHCTBUN BHYTPU CTBOJIA CKBAKUHBI.

Monens MSTKUX CTPYH OCTaeTCsi OTPACIIeBBIM CTaHAAPTOM IS PYTUHHOTO aHanmm3a 1&D
Omaronaps CBOei MPOCTOTE U y0OCTBY MCIOIb30BaHus. OJHAKO OH YaCTO HE YUUTHIBAET )KECTKOCTh U
pajuanbHbIe 3a30pbl CKBRXWHHON KOMIIOHOBKM, 4YTO MPUBOAWT K MEHEE TOYHBIM IPOTHO3aM B
ompenelieHHBIX  cueHapusx Oypenust  (carpenter2019)(borjas2017). YtoObl  ycTpaHHUTH
orpaHuveHUs, ObUla pa3pabdoTaHa MOJETbh JKECTKOH CTPYHBI. DTa MOJEIb YYHTHIBACT >KECTKOCTh

OTHU
6ypHJ’IBHOI>i KOJIOHHBI U UCIIOJIB3YCT 0oJiee CIIOKHBIE YHCIIEHHBIE MCTOABI, TAKHC KaK aHaJIu3 MCTOAOM

KOHEUYHBIX JJIEMEHTOB, obecreunBas Oojiee JeTalbHOE IPEJCTABICHUE IOBEACHHUS OYpPUIIbHOM
KOJIOHHBI TP Pa3JIMuHbIX ycinoBusx Harpysku (alsharif2017).

MATEPUWAMNMETOOHBCC/ITEALOBAHNA

Tabnuna 1. Mojenb MATKO# 1 KECTKOM TpyObl, AMHAMUYHAS MOJIENb

Mogens IIpuHnMaeT BO BHUMaHUE

JnHamuyeckast: CKOpPOCTh HapalllMBaHHs, OTEPU HA TPEHUE U

BoszneiictBue JABWKEHHS W BpPEMEHH, BKIIOYAs | )KHIKOCTH, KPyYEHHUE CTBOJIA CKBKUHBI U T.]I.
W3MEHEHHsI HamNpaBJICHUS W CKOPOCTH, a TaKXKe
BUOpaiuio TpyO, MOXeT naTh Oojiee pealluCTUYHOE

MMpEeACTaBJICHHUEC O ITIOBCACHUU 6prIJ'IBHOI>i KOJIOHHBEI.

XecTkoi KOJIOHHBI:
Mogene paccmaTpuBaeT TpyOuaTyl0 KOJIOHHY Kak

KECTKOCTh OypHIIBHBIX TPYO M 3a30p B CTBOJIE
CKB)XXMHBI, BSI3KOCTb JUISl JKECTKOW IITaHTH,

KECTKUH  CTEp)KeHb, YTO TMO3BOJSET  y4ecTh | BO3MOXKHOCTh KM&C 0T monora 10 BEpXHETO
KOHIIETIIINIO M3THOHOM skecTkocTh. [Ipemamonaraercs | mpuBoja.

MUHUMAaJbHOE  PAaCTSHKCHHWE WM YIPYToCTb,

KPYTSAIIMA MOMEHT OOYCIIOBIIEH TJIaBHBIM 00pa3oM

IIPUIIOKEHHON CUJION 51 TeOMETPUYECKOU

KOH(UTryparuen.

MSTKOi KOJIOHHBI: HamnpsDKeHWe TMpH  M3rube, pacroyioKeHue
I'u6kuit kabGenp 0e3 M3rMOHOW >KECTKOCTH, MOJIENb | TPYObl, TpAaeKTOpUs  CKBAXKUHBI, MOMEHT

MpEANoJiaraeT, YTo CTpPyHa MOKET PaCTATHBATHCA U
YTO KPYTSIMIMA MOMEHT CBS3aH C HATSDKCHHEM U
paanycomM, Ha KOTOPOM MPUJIOKEHA CHUIIA.

TpEeHHUsl, [ITyOUHa, HAKJIOH.
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YroObl MoyduTh OOJIEE TOYHBIE PE3yNbTaThl, Mbl OCHOBBIBAEM HAIIM PACUYEThl HAa BCEX CHJIAX,
KOTOpble OyIyT HPMIIOKEHBI K 3JeMeHTaM TpyObl. MBI Takke YYMThIBAEM TakKHe MEepeMEHHbIE, Kak
JUTMHA, A3UMYT, CTENEeHb HAKJIOHA, CKOPOCTh HApAlMBAaHUS WIM TaJeHUs. Mbl yYHTHIBAEM TaKHe
NEpPEMEHHBIE, KaK IIOTHOCTh, KO3(PPUIIMEHT TpeHUs, IO b MTONEPEYHOrO CEUEHUs, TUIl OypeHwHs,
pa3inyHble CKBaKUHHBIE ONEPAlliU U, KOHEYHO, TAKHE BAYKHBIE XapaKTEPUCTHKH, KaK PEJOTBpAIllEHUuE
u3Hoca W wusruba TpyO M gonoTta. V3-3a HempaBMJIBLHOIO pacyera KpyTSIIEro MOMEHTa H
COIPOTUBJICHUS BO BpeMs OypeHHs MOTYyT BO3HUKHYTbh Takue MpoOJieMbl CBSiI3aHHBIE C OYypOBBIM
pacTBOpPOM, HECTAaOUIILHOCTh OTBEPCTUH CKBAXKMHBI, a TAKXKE camasi paclpoCTpaHEeHHasl 3TO — MPUXBAT
TpyObl. B co3nannm HOBOW pacueTHOW Mopaenu OyayT ompeaensaTbes: (pakTHUecKuil BeC W BeC Korja
AJIEMEHT HaXOMUTCA B OJKUAKOCTH. JIJIi TOYHOro pacdera BCEX HYXXKHBIX I1apaMeTpOB, MBI
paccMaTpuBaeM KaXKIyl0 4YacTb TpyObl, Jake B HAKJIOHHO-HAIPABJICHHBIX CKBAXHHAX, TO €CTb
JIMHEHHYI0 UHTEPIIOJISILMIO HAKIIOHA.

Ha tpy0Oy npu OypeHuu neiicTBYIOT onpeienentbie cuibl — Hopmanbasie cuibl. (Puc 1.)

Axial drag

;

Contact Force

Rotation

Torque

Weight Tension/Compression

Pucynok 1. HanpaBiieHue AeHCTBYIOLIMX CUI HA TPYOY.

HopmanbHas cuita BKiItoyaeT B ce0s1 0OCeBYIO Harpy3Ky (pacCuMTBIBAeTCS MO METOJTy TUIaByUeCTH),
OCEBYIO Harpys3Kky (paccuuThIBa€TCS MO METOAY IUIOIIAAU JaBJIEHHs), JUHEWHBIH BeC 3J€MEHTa B
BO3/lyX€, CHJIa THIPOCTATUYECKOIO JABJICHHs, KOTOpas JACUCTBYET HAa M3MEHEHHYIO IUIOIIAb MEXIY
JIBYMsSI DJIEMEHTaMU WJIA KOMIIOHEHTAMM, BEC Ha JOJIOTO, M CHJa YCTOWYMBOCTH IIPU CMSTHH.
[IporHo3upyro nIpaBWJIBHO BCE OTHM HApaMeTpbl Mbl  MOJKEM  3HA4YUTEIBHO  yBEIWYUTH
paboTOCTIOCOOHOCTD Hallle CKBaXKUHBI, OCOOCHHO TPYOBI.

F,=y(Fy ° D sih® (Ff WD sin 74 (1)

rae: 'Oz Hopmanbhas cuna (Ibf), Fan — oceBas cuma (Ibf) , A® — usmenenue yria naknona (rad), 0 —

cpennuii yron Hakimona (rad), Ao — u3menenue asumyta (rad), W — ruraByumnii Bec snementa (D).
[lpn aHanmM3e KPYTAIIET0O MOMEHTa W CONPOTHBIICHHS, CYHIECTBYET JIBAa Pa3IMYHBIX CIOco0a
OTIpe/ieNICHUs] OCEBOM CHIIBI, IEUCTBYIOIIEH Ha OypHIIbHYIO KOJIOHHY BO BpeMs OypoBbIX paboT: Meron
IUIABYYECTH U METO/I IaBJICHHUS.

KpyTsimmii MOMEHT - 3TO cHJia, HEOOXOauMas JJIsl TPEOIOJICHUSI COMPOTHUBIICHHS BPAICHUIO
OypWIBHBIX TPYO U CTBOJIA CKBOKHHBI BOKPYT CBOEH OcH. BenmuumnHa KpyTSIIIEro MOMEHTa 3aBUCHT OT:
HaKJIOHA, a3nMyTa, peosoruy, paamyca TpyO " HOPMAaJIbHBIX CHIL.
CyMMapHBIil KpyTSIIMH MOMEHT => MOMEHT HM3-3a TPEHHUS + BSI3KUI MOMEHT + MOMEHT Ha JI0JIOTe
MoOMEHT u3 3a TpeHHS:
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Y
T=r3mE 5

% (2)
3.
DI = /A B3 3)
Ttotal =T + D (4)
2 2
V. =4V ;
r a -l.\{ (5)
rae: 'Y  — OOuisist moTepss MOMEHTA BIOJIb OypHIbHON KOJOHHBI, KN*M (kunoHbpr0TOH-MeETp); 3 Y-

npupaiieHre Mmomenta, KN*m (kunoubroToH-MeTp); * Y— MOMeHT u3-Tpenus, |bf- (kunonsroToH-MeTp);
i — radius of component, m (m); t — friction factor; "Oz pesyabrupyias HopmajibHas cuia, Kg
(krmorpamm); Vr — pe3yJIbTHPYILAs CKOPOCTh, M/S (METPOB B CEKYH/Y); Va — CKOPOCTH Bparienus, rad/s
(paqraHOB B CEKyHIY); Vt — CKOPOCTb JABHXKEHUs, M/S (METPOB B CEKYH/Y).

ConpoTHBICHHE - 3TO CHJIA, BO3HUKAMOIUIAS W3-32 TPCHUSI, COMPOTHUBIIOMICTOCS BIKCHHIO
OypHIIbHOM KOJIOHHBI. B 3aBHCHMOCTH OT MpoIiecca CIlyCKa HAIPaBICHUE CUIIbI COMPOTHBIICHUS MOKET
OBbITH BOCXOISIIIMM MM HHCXO/ISAIINM.

F

drag

= nF 3i -
Vr (6)

Vi = \/W (7)

N3ru6 tpyOsl - 3TO mpoiecc u3zMeHeHUs GopMbl OypHIIbHOM TpYyOBl, KOTJa BEJIMYHMHA OCEBOU
CHWJIBI CITUIIIKOM BEJIMKA VUM TIPEBBIIIACT KPUTHYECKOE 3HAUCHHE Ipeera cMaTus. [1pu HenpaBUiIbLHOTO
pacdera MaKCHMaJbHBIX W MHHUMAIBHBIX 3HAYCHHU W3ruOa TPyOBI, MOTYT MPOU3OHTH aBapHITHBIC
CUTyallil Kak OOpBIB TPYOBI, a TaKXe HAPYIICHHWs TEPMETUYHOCTH CaMHX TpyO, KOTOpBIE B
MOCIIICTBAN TIPUBEIYT K MOJIOMKE W TIPEKPAICHUIO PabOTHI.

1 tow dgigvH § dz

CyTb mpsiMOW MOJIENH 3aKI0YaeTcs B TOM, UYTO CHHYCOMJAJIbHBIA M3TU0 pacCUUTHIBACTCS IS
BBIOPAHHOTO ydacTKa OypHIBHOW KOJOHHBI 0€3 M3MEHEHUS HAKJIOHA U a3uMyTa, KOTOPbIE SBISCIOTCS
KPUTHYECKUMU TapaMeTpaMu JIJIs aHaJIH3a.

g, =arcsin3[0.9409 B, %Tm 5]

(®)
_P :
I =— xdout4 din4)'
64 9)
r-(:I = rwellbore T out; (10)
ITH — — KPUTHYECKUI yroy HakiioHa, deg (rpamyc); o — PaananbHblil 3a30p MEKIY CKBaXKHHBI U

KomIioHeHToM, M (meTp); Wm — Bec TpyObI B pactBOpe, Kg/m (kumorpamm Ha metp); E — Momynb
IOura, Pa (TTackans); I — Moment unepuuu, m* (4as crernens Metpa) dout —HAPYKHBIH THAMETP TPYOBI,
m (m); din — BHYTpEHHUIT 1UaMeTp TPyObl, M (M); i Z pamuyc CKBaKHHBI, M (M); | = BHENIHHI
pamyc, m (meter).

dopMmysa HIDKU MPEICTaBiIsieT cOO00M BbIpaXXEHHE CUHYCOUAAIBHOTO CMSITHE B COOTBETCTBUU C
IIPSIMOM MOZEJBIO.

Ecin © > Q!
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EIW sin(inc)]l,z_

F=21 ,
' (11)

S

Ecauf © < O:
F. =1.94 3EIW? T,
s tod o 5 dzqcdag H2 jdzv

9T0 BTOpOfI TUII CHUHYCOUIAJIBHOI'O I/I3FI/I6a, B KOTOPOM YYHUTBIBACTCA H3MCHCHHE HAKJIOHA M

(12)

a3uMyTa BJI0JIb pabOUeH KOJIOHHBI, TAK)KE YUUTHIBACTCS KPUBH3HA B BepTHKaIbHOU T10cKoCcTH (K):
2EIlk Elk,, EIWsin(inc)
F = (—) 2 J—=)y — ,

r r (13)
I[HSI Magaromero y4acTka CKBaXXKUHbI CHa4aJ1a OImpeacIsacTCAa ktest:

< \/ rw sm(mc)
est EI (14)

ECJII/I k > ktest

_(@) > \j/(EIk)z EIWsin(ing).
r r (15)

ECJII/I k < ktest

F - (ZEIk) 2 \/{E_m)z EIWsin(ing),

r r (16)

3HaueHue KPUBU3HBI JJIs1 HAKIIOHHOI'O Y4aCTKa CKBa>KMHBI.

2EIk wsingr

I:Sin _—(1 E|k2 )

(17)
1.
R (18)

rae 'O — cunycounanbHbii W3rub, Kgf (kumorpamm-cua); 6 —yron makmona, deg (rpamyc); r —
paarabHBIA 33a30p MEXKAY CKBOXHHOW M TpyOoi, M (MeTp); W — TOTOHHBIN Bec 31eMenra, Kg/m
(xunorpamm Ha cuy); E — momyms Onra, Pa (Ilackans); I — moment uaepimu, m* ; kK — 3Hadenne
KpUBH3HBL, /M (rpafyc Ha MeTp); Jout — HApyXKHBIIA quaMeTp TpyOsI, M (M); din — BHYTpEHHUIT THaMeTp,
m (m); i Z paanyc CKBOXHHBI, M (M); |  — BHEHmHUI paguyc, M (m).

g d tc ©df Ldg" d2B

CrnimpanpHblil U3ru0 sBISETCS NMPOJOKEHHEM (a3bl CHHYCOMAANBHOTO n3ruda. OHa BO3HMKAET,
KOT/Ia OCEeBasi CUJIA CIKATUS YBEIIMUMBACTCS M MIPEBBIIIACT KPUTHUCCKUE MTPECITBI.

PnepyRdPopmwainpanuweaonba

Fo=L1ALLA21E,, (e, (19)
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F,=2.828442F,, (. ) (20)

Harpy3ska Ha Kprok - rpu OypeHHH CKBaXWHBI MJIH CITyCKO-TIOJJb€MHBIX ONEPaLUsIX HEOOXOAUMO
KOHTPOJIMPOBAaTh HAarpy3Ky Ha KpPIOK, KOTOpas HMEeT OYeHb BAa)KHOE 3HAueHHe, YTOObI M30exarhb
puckoB. HM3HauanbHO s BceX OypOBBIX YCTAaHOBOK CYIIECTBYET CTaHIApTHas MaKCHMAaJIbHO
JONMyCTHMas Harpy3ka Ha Kprok. [Ipeamonaraercs, 4To WHXEHEphI-OypPOBHKH JIOJDKHBI IIPOSKTUPOBATh
OypWIbHYIO KOJIOHHY U TPAEKTOPUIO CKBAKUHBI TAKUM 00pa3oM, YTOOBI CHJIa HATSKEHUS! KOMIIOHEHTOB
Obuta HIDKE Tpenena TekydecTd. [locKonbKy, ecnu HanpshDKeHHE pacTsHKEHHsl NPEBBIINIAeT Mpeesn
TEKy4eCTH, MaTephall MepexoAUT B IUIACTUYECKYI0 00JacTb, YTO O3HA4yaeT, 4YTO Marephal He
BO3BpalllaeT CBOIO MEPBOHAYAIBHYIO (OpPMY IOCIE CHATUS OCeBOM Harpysku. [losTomy B KakaoM U3
IIPOLIECCOB HEOOXOAMMO MPOBEPATH, HE MIPEBBIIIAET JIM 3HAYEHNUE BECA KPIOKA KPUTUYECKHE 3HAYCHMSL.

HL=3§ W,cosa - /f ;
Crryck: (21)

HL=3 W,cosa +/F,;
[Togbewm: (22)

P e 3y n bUoabTC by Braee

UYroObl HArIATHO MPOJEMOHCTPUPOBATH CPABHEHHE DPE3YJIBTATOB, IMOJYYCHHBIX C ITOMOUIBIO
MaTeMaTHYECKOM MOJEIU M Pe3ysbTaToB, MOJYYCHHBIX ¢ moMmolsio mporpammer WellPlan, mbr
HCIIOJIb3yeM METO/I B3BEIICHHON abCOMOTHOM nporieHTHO! omuoku (WAPE).

CWWJj ¢ lsdde@issjy j dzd §

Ha rpaduke nmokazano 3ppeKTUBHOE HATSHKEHUE BO BCEX CEKIUAX OYPUIBHOM KOJIOHHBI C Y4ETOM
paznmmuHbIX TUNOB Oypenust ot 0 mo 2928 merpoB. [anublii Tpaduk mNoOKa3bpIBaeT HAarpy3ku Ha
OypWIBHYIO KOJIOHHBI, HEOOXOAUMBIC Ul CMATHs (CHHYCOMIAJIBHOE U CIUpalibHOe cMsiThe). ['paduk
OIMMCHIBAET CBOMCTBO CMSTHE, HAIPUMEp, €CIH KPHUBBIE, TOIyYeHHBIE OT d()()EKTUBHOTO HATSKEHHS,
OoJbIIe KPUBBIX, OJTYYEHHBIX OT HArPY3KH CMSTHS, 9TO O3HAYaeT, YTO TpyOa HaYMHAET CruOaThes B
COOTBETCTBHM C KPHUBBIMH, TOJYYEHHBIMH OT Harpy3ku cmsthe. Ha rpaduke, Takxke IMOKa3zaHO
npeeNbHOe HaTsSHKeHUe OypHIIbHOM KOJIOHHBI, TO €CTh KaXJOro M3 €€ KOMIIOHEHTOB, U3 4Yero BUJHO,
YTO €CJIM KpHUBbIE 3()(HEKTUBHOIO HATSKEHUS MPEBBICAT 3HAYCHUSI KPUBBIX PEAETBHOTO HATSHKEHUS, TO
OypuiibHasi KOJIOHHA MOXKET Pa30pBaThCSL.

EFFECTIVE TENSION

Effective Tension (tonne)

asured Depth (m)

Me

2800

PncyBPR3Yy NbHTOABTRLA A (/P02 K T M B AT @ XEHUNE)
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Tabmuua 2. Pesympratel addekrtuBHOro HarshkeHus ¢ ucnoib3oBanueM WellPlan u HOBOrO
aNroprT™Ma pacuera

DeMeHT Dddexr. natsokenune (WellPlan) | Dddexr. marsmkenne (Hosas
MOJICIIB)

Honoro -0.1 -0,102815072
I'3]1 -0.12 -0,117872453
[TepeBogHHK -0.13 -0,134942586
Crabuimsarop -0.34 -0,335000967
MWD -0.57 -0,564518493

.+ B B®

WOV O ——

Bw

PacxoxaeHuss Mexay pe3yjibTaTaMd, IOJyYCHHBIMH C IIOMOINBIO HOBOTO —aJrOpPHTMA,
MOJyYeHHBIMU C TOMOIIbIO TMporpaMMHOro obecrnedenus, coctaBiaor oT 0.05% mo 8%. Otm
PacXOXKJIEHHUSI MOTYT OBITh CBSI3aHBI C HAKJIOHOM OYPHIILHOW KOJOHHBI. [10CKONBKY TIpeIoCcTaBICHHBIE
JAHHBIE O HAKJIIOHE COOTBETCTBYIOT KOHKPETHBIM TITyOWHAM, HAIM PacdeThl TPEOYIOT OMpeAciICHHUS
HAKJIOHA, YTO BHOCUT IIOTCHIMAIbHBIE WCTOYHUKK oOmmOoK. Orepanuu CIycka ©u TOoIbeMa
AQHAJTOTUYHBI, CIUHCTBCHHOE Pa3IMure MEXKIYy HUMH 3aKIFOYACTCS B JBIKCHUHM TPYOBI: TIPU CITyCKE
CWJIa TPEHUS MPUHUMAET OTPHUIIATEIBHOE 3HAYCHHE, a TPHU MOIbEME — IMOJIOKHUTEIbHOE. Pe3ysbpTaThl
aHaJIM3a MOKa3ai, YTO B BEPTUKAJIBHOW YaCTH CKBAKHHBI BCE IapaMETPhl OKA3bIBAIOT MPEHEOPEIKUMO
MaJIOe BIIMSTHHE Ha KOHEYHBIM pe3ynbTarT. Ha HaKIOHHBIX y4YacTKaX CKBaKUHBI OOJIBIIOE 3HAYCHHE
UMEIOT TaKUe MapaMeTphbl, Kak BeC OYpUIIbHOM KOJIOHHBI, HAKJIOH U JUTMHA YYaCTKa, UCIIOJIb3YEMOTO JUIsI
pacdera. 9To OOBSICHICTCS TEM, YTO Ha HAKJIOHHBIX y4acTKaxX OypHIIbHAS KOJIOHHA U CTCHKU CKBa)KHHBI
HaXosITCS B 0COOOM KOHTaKTe JAPYT C APYroM. A B TOPHU30HTAIHLHOW YacTH CKBKWHBI HAOIIIOIACTCS
W3MEHEHUE TaKWX MapaMeTpoB, Kak K03(DPHUIIMEHT TpeHHs U JUTMHA CEKIMH. B 3TOM 9acT CKBaXKHMHEI,
OypriIbHas KOJIOHHA IMOJIHOCTBIO JIS)KHT HA CTCHKAX CTBOJIA, M MEXY HUMHU BO3HHKAIOT CHJIBI TPEHHUSL.
Bo Bcex ciydasx u3MEHSIOTCS CBOMcTBa OypoBOoro pactBopa. [loaToMy Takue (hakTOpbl, Kak BeEC
OypHIbHON KOJIOHHBI KO3(PPHUIIMEHT TPEeHUSs, UIMHA U HAKIIOH, UMEIOT 0c000€ 3HAYCHHE.

RLG(dB
WAPE pe3ynbTaThl:
Cunyconnanbabiii n3rud — 10.8%
Cnupanbabiii u3rud (¢ Bpamenuem) — 10.8%
Cnupanbabiii u3rud (6e3 Bpamienus) — 10.8%

B nannOM CJIydac, MPOLCHT HNOTPCHIHOCTU MOKHO 000CHOBaTh TEM, 4YTO I HAKJIOHHBIX

y4YacTKOB CKB&KMH, HE COBCEM TOYHO 3aJIaHbl 3HaueHWss HaOopa u mazaeHus yraa (build/drop) na
HYXKHYIO HaM TJIyOuHY, U3-3a 4ero BO3MOXHBI pazinnyus B 3HaueHusx WellPlan u HoBoro anropurma.
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Kpytsumii moment npu CITO poroproro Oypenus ¢ riayounst 2359.5 M 10 2928 m (OTKpBITHIi
CTBOJI) IMOKa3aH Ha PUCYHKE.

KpyTsmuii MOMEHT TakXke NPHUKIAIbIBACTCd KO BCEM CEKIMAM OypWIbHONW KOJOHHBI B
3aBUCUMOCTH OT IIIyOuHBI. 31ech paccMaTpuBaercs KpyTsamui momeHt npu CIIO, a Taxke mpu
OypeHHH C BpamaTteJlbHBIM MOMEHTOM M MOMEHTOM CBHHUYMBaHMA. Ha rpaduke BUIHBI KPHBBIE TIPU
CITyCKE | MOJIbeMe, TAe KpyTsamidi MoMeHT paBeH 0. DTo 0OBSICHAETCS TeM, YTO TIPH CITYCKE U MOIbEME
OTCYTCTBYET BpallleHHEe, TO €CTh BpallaTelbHbIe CHJIbl. 3HAYCHHS KPYTSIIETO MOMEHTa B OTKPBITOM
cTBOJIE Bapbupyercs oT 4.5 1o 7.7 xH-Mm nipu OypeHun, a Takke KpyTSIIUHA MOMEHT NpU CBUHYMBAHUU
18.3673 kH-m. Ilpu BpamareabHoM OypeHUM 3TH 3HAYEHHs HE IPEBBIMAIOT KPYTAMIUHA MOMEHT
CBUHYMBAHUHU, YTO CBUJETENBCTBYET O OJAarompUsATHBIX pe3ysbTaTax KpyTsllero momenrta. Ecnu
3HAYEHUS KPYTAILIEr0 MOMEHTa IPEBBIMIAIOT 3TO 3HAYEHUS, 3TO MOXET NPUBECTH K Pa3pyLICHUIO
OypUIIbHON KOJIOHHBI.

Ta6nuua 3. Pesynsrars! kpyTsmiero momenrta ¢ WellPlan u HoBoro anropurma

I'myOuna 1o Cryck ITogbem Poropnoe Poropnoe
CTBOJTY OypeHnue OypeHue
(WellPlan) (HoBas Mmoziens)
2359 0 0 5.236 4,5750012
21
2409 0 0 5.7066 4,8095637
16
2459 0 0 6.1398 5,0764866
53
2509 0 0 6.2523 5,3168349
13
2559 0 0 6.3393 5,5571831
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2609 0 0 6.7605 5,7975314
33

2659 0 0 6.8591 6,0378796
94

2709 0 0 7.1449 6,2782279
o4

2759 0 0 7.1554 6,5185762
14

2809 0 0 7.7399 6,7589244
74

2859 0 0 7.748 6,9992727
34

2909 0 0 8.0131 7,3584297
7

2928 0 0 8.1166 7,6259709
29

71 0%t R 2B HET g o x x prwk x P

B pesynprare aHanuza MOXKHO 3aMETUTh HE3HAUMTEIbHBIC PaA3IMuUsi MEXKIY HEKOTOPBIMU
IapaMeTpaMH, HO XOTUM YTOYHUTH, YTO Halla CKBAJKMHA, B35Tasl 3a OCHOBY PAaCyY€TOB, PACCUMTHIBACT
Kaxaple 9 METpoB IO BCeil IiIyOWHE, TO €CTh BCe MOCIEAYIOUINE TIyOWHBI HANpsSMYIO 3aBHCAT OT
pe3yJIbTaTOB, MOJIYYEHHBIX C Mpeabaymied riayOuHbl. OCHOBHYIO POJb B HU3MEHEHUHM KPYTSILETro
MOMEHTa WIpaeT BEC Ha J0JO0TE, U3HAYAJIBHO HA JIOJIOTO YCTAaHABJIMBAETCS BEC, a BCE MOCIEAYIOIINE
HOpPMaJIbHBIE CUJIBI 3aBHCAT JAPYr OT Apyra. OCHOBHBIMH (DaKTOpaMH, BIMSIOIIMMHU Ha KpPYyTALIMA
MOMEHT, SIBJISIOTCS BEC Ha J0JIOTE, KOIMPUIIMEHT TPEHUS U CKOPOCTh (CKOPOCTh CITyCKa M MOIbeMa, a
TaK)Ke yrioBasi CKOPOCTB).
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Pucy B8 r3ynbpraacTyea @ak p K e
Ha rpaduke BHIHO, YTO BeC Ha KpIOKE MpPHU MOJBbEME BBILIE, YEM MpPU CIYCKE, a TaKkKe MpU
poTopHOM OypeHuu, OypeHUuH TUAPaBINYEeCKUM 3a00iHBIM aBurateneM. [loromy 4to koraa OypuiabHas
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KOJIOHHA TIOJJHUMAETCSI HA TOBEPXHOCTh, CHJIBI COMPOTHUBIICHUS (CUIIBI TPEHUS) NEHCTBYIOT Ha TpyoOy,
YCIIOXKHSSL IBHKCHU.

0 X @ WO X C BR
X ¢ ®TQ

Ha rpaduke BuimuM, HaCKOJIBLKO MOKET OBITh MepeHaNnpsKeHa KOJOHHA, MIPEXkKIEC YeM OHA BBIHACT
U3 CTPOS, a TaKXKe OMNpeJieliieM Harpy3Ky, KOTopasi MOXKET IMPUBECTH K pa3pbIBy OYPHIbHON KOJOHHBI.

710 MrronIdnt b

[Tpu cmycke, Bec Ha Kproke BapbupyeTcst oT 17 ToHH 10 84 TOHH, TakKe BpallaTebHOE U CKOJIB3AIICe
OypeHue IpUMEHO OJWHAKOBHI. MHUHHUMANIBHBIN BeC 10 M3ruba CIHapiiv MOKa3bIBAaeT, YTO €CIIM BEC Ha
KpIOKE BO BpeMsi OypOBBIX pabOT MPEBHIIIACT 3TH 3HAUCHUS, OypHIIbHAS KOJIOHHA OyIeT u3rudarbes u
BBI3BIBATh U3HOC.

Amnanu3 yyBctBUTEIbHOCTH (Sensitivity analysis) mokassiBact, 4To HOpMaJIbHAs CHJIA 3aBHCHT OT
Beca KOJIOHH Oallki M UX HAIlPaBJICHUs, a HAarpy3Ka Ha KPIOK TaK)Ke 3aBHUCHUT OT Beca 0J0Ka, KOTOPbIi
MOIHUMAET BCIO HArpy3Ky. B BepTukampHOM cedeHuu Oe3 HaAKJIOHA 3HAUUTENBHBIX M3MEHEHHH HE
HalJIrofaercs.

Ha HaxJIOHHOM ydYacTKe CKBaXHHBI HAOJIOJACTCS 3HAYUTEIILHBIA HAKIOH, B PE3YJIbTaTe YEro
DJIEMEHTHl OYpPHJIBHOM KOJOHHBI, TO €CTh WX BEC, HM3MEHSETCS, YTO NPUBOIUT K H3MEHEHHUIO
HOPMAaJIbHBIX CHJI, KOTOPBIE TaK)Xe€ BIMSIOT HAa Bec Ha Kpioke. Ha Becy Ha KpIOKE TaKKe BIIUSET
KO3 PUIIMEHT TPEHUS, KOTOPBIN SBISIETCS PE3YJIHTATOM TIOCTOSHHOTO HAKJIOHA, BBI3BIBAIOIIETO TPEHHE
Mex 1y OypUIIbHON KOJTIOHHOM U CTEHKOW CKBa)KUHBI.

1 OC dz8 uJ dzd §

AHanu3 CyIeCcTBYIOIIMX MOeNel mokas3ai, YTo KaK/Jas U3 HUX yYUTHIBAET JIMILb OIpaHHUYEHHOE
gucno (PaKTOpOB, BIMSIOMIMX HAa KPYTAIIUA MOMEHT H compotuBieHue. HoBas mopmens Oblia
pa3paboTana Ha OcHOBe ruOpumHOro moaxona. OHa BKIIOYAET B ce0sl MHTETPAIMIO CYIIECTBYIOIIUX
pacyeToB KPYTSIIEro MOMEHTA W COTIPOTHBIICHHUS B HOBBIA alTOPUTM, YYUTHIBAIOIIUI BCE 3HAYMMEIC
(bakTopsl U MPUUUHBL. MOAETh 3HAYNTENFHO TMOBBIIIAET TOYHOCTh PACYETOB NPU PA3IUIHBIX OypPOBBIX
OTiepaIysX, BKII0Yasl CITyCKO-TIOILEMHBIE OTIEPAIIUH, POTOPHOE OypeHue u OypeHHe ¢ THAPABINIECCKAM
3a00WHBIM JBUTATEJeM. JTa MOJIENIb YYUTHIBACT IIUPOKHHA CIIEKTP IapaMeTpoB, TAKHX KaKk BeC Ha
KpIoke, 3¢ (heKTUBHOE HATsDKEHHE, U3TM0 U BIMSHUE IPS3U.

OCHOBHBIMH TapaMeTpaMM, OKAa3bIBAIOIIMMH CYIIECTBEHHOE BIMSHHE HA PacueThbl, SBISIOTCS
KO3(QQULMEHT TpeHUs,, HAKJIOH M a3uMyT OypHJIBHON KOJIOHHBI, BEC KOJIOHHBI B JXKHJIKOCTH U €€
reOMETPUUYECKHE XapaKTepUCTUKU. CpenHss MOTPELIHOCTh Pe3yIbTaToOB, MOJYYEHHBIX C IMTOMOILBIO
HOBOI MOJIeNT M TporpaMHoro obecrnedenusi, coctaBisieT 7-8%. OCHOBHBIM MPEUMYIIECTBOM HOBOU
MOJIENTN SIBJISIETCS] €€ aJalTUBHOCTh K PAa3JIMYHBIM OYpOBBIM OIEpalMsiM KaK B CTAaTHYECKOM, TaK U B
JTUHAMUYECKOM COCTOSHUU. YUHUTHIBasg OOJIBIIOE KOJIMYECTBO (DaKTOpPOB, OHA obOecreunBaer Ooiee
TOYHBIN MMPOTHO3 KPYTSIIETO MOMEHTA ¥ COTIPOTUBIICHHUS.

3areM >(QPeKTUBHOCT, HOBOM MoJeNnu Obula MpOBEpeHa Ha JAaHHBIX, MOJYYEHHBIX B PEKUME
peambHOro BpeMeHHM B 3amagHo-Kasaxcranckodl o0JiacTH, € HCMOJIB30BAaHUEM IPOrPAMMHOTO
obecneuennst WellPlan mis cpaBHuTeNnsHOTO aHanu3a. Pe3ynbTarhl, MOMyYeHHBIE C TIOMOILIBIO HOBOW
MOJIENI, CPABHUBAINCH C DPE3yJbTaTaMH, MOJYYEHHBIMH C MOMOIIBIO MPOTPAaMMHOI0 obOecreueHHs
WellPlan, neMoHCTpHpYst MOBBIMICHHYIO TOYHOCTh U HA/ICKHOCTh HOBOM MOJIEIIH.

B 3axmouenue, ciieryeT OTMETUTb, YTO JaHHOE HUCCIIEAOBAHNE HE TOJBKO YTIyOJseT TOHNMaHKe
KPYTSIIEro MOMEHTa W COINPOTHBICHHS B OYPOBBIX OIEpaIlMsIX, HO M TpeaaracT MpaKTHYecKoe,
HSKOHOMHYECKH BBITOJHOE PEIICHHE, aJallTHPOBAHHOE K CHENM(PUISCKUM YCIIOBHSIM MECTOPOKICHHHA
3anagnoro Kazaxcranaif. HoBast rubpuinas Mozienb, MOTBEPKICHHAs JaHHBIMU B PEKUME PEaTbHOTO
BpEMEHH, 00elaeT MOBBICUTh TOYHOCTh ITPOrHO3UPOBaHUS U 3()(HEKTUBHOCTH PabOTHI B HEPTEra3oBoi
OTpPACIIH.
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Abstract

Managing quality in higher education has never been straightforward, and digital transformation
has made the task both more urgent and more complicated. This paper looks at how educational
institutions — particularly universities — can use data-driven approaches, distributed leadership, and
technology-enhanced environments to genuinely improve learning outcomes rather than simply
updating their procedures. The central argument is that quality improvement cannot be reduced to
software adoption or policy revision: it requires changes in how people lead, how staff learn together,
and how institutions engage with evidence. Drawing on international research and the specific context
of Kazakhstani higher education reform, the paper proposes a practical, four-pillar model for quality
management. The discussion is intended to be of use to university administrators, researchers, and
postgraduate students working at the intersection of educational management and institutional change.

Keywords: educational management, quality assurance, digital transformation, higher education,
leadership, institutional culture.

Introduction

It has become something of a cliché to say that universities are facing unprecedented challenges.
And yet the cliché contains a genuine truth. Over the past two decades, higher education institutions
have had to contend with massification, funding pressures, rapid technological change, and growing
public scrutiny of their outputs — all more or less simultaneously. In this environment, how
institutions are managed matters more than it once did [1]. Educational management — the processes
by which human, financial, and informational resources are coordinated toward academic goals — is
no longer a background function; it shapes, in very direct ways, whether students learn well and
whether institutions remain viable.

Kazakhstan offers a particularly instructive case for thinking through these issues. Since the
early 2000s, the country has pursued ambitious higher education reforms, aligning its quality assurance
frameworks more closely with European standards and investing heavily in digital infrastructure. The
results have been uneven. Policy changes have outpaced the development of management capacity in
many institutions, and the adoption of new technologies has not always been accompanied by
meaningful changes in how teaching and learning are organised. This gap — between formal policy
and everyday practice — is the problem that motivates the present paper.

Theoretical Background: What Do We Actually Mean by Quality?

Quality in education is one of those concepts that everyone endorses and almost no one defines
in the same way. For some, it is primarily about student satisfaction; for others, about graduate
employment rates; for others still, about research output or institutional reputation. This ambiguity is
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not merely semantic — it reflects genuine disagreements about the purposes of higher education that
no amount of technical management can resolve.

The Total Quality Management (TQM) tradition, borrowed initially from manufacturing and
later adapted for education, offers one influential answer: quality is a property of processes, and it
improves through continuous monitoring, stakeholder feedback, and incremental refinement [2]. This
framework has real strengths — it foregrounds accountability and keeps attention on the experience of
students as the end-users of educational services. Its weakness is a tendency toward proceduralism:
institutions accumulate quality assurance mechanisms without necessarily improving what happens in
classrooms.

A systems perspective adds something important here. Rather than focusing on individual
processes in isolation, systems thinking asks about the relationships among them. Curriculum design,
assessment practices, staff development, and administrative procedures are not independent; changes
in one area ripple through the others. An institution that introduces a sophisticated learning analytics
platform without addressing how teachers interpret and act on the resulting data will likely find that the
platform makes little practical difference. Quality, from this viewpoint, is an emergent property of the
whole — not a characteristic that any single intervention can produce on its own.

Digital Transformation: Opportunities That Are Easy to Overstate

There is a great deal of enthusiasm, in both policy circles and academic literature, for the
transformative potential of educational technology. Learning Management Systems, Al-driven
analytics, and virtual collaboration tools do genuinely expand what is pedagogically possible —
enabling more personalised learning pathways, more timely feedback, and new forms of cross-
institutional collaboration [3]. These are real gains, and it would be perverse to dismiss them.

But the evidence also suggests that the gains are conditional. Technology tends to amplify
existing institutional tendencies rather than override them. A university with strong pedagogical
culture and reflective teachers will likely use a new LMS productively; a university whose teachers
feel over-worked and under-supported may find that the same platform becomes yet another
administrative burden. The implication for educational managers is that technology adoption needs to
be preceded — or at least accompanied — by honest assessment of the institutional conditions into
which new tools are being introduced.

There is also a dimension of digital transformation that receives less attention in the management
literature: the ethical implications of large-scale data collection. Digital learning environments
generate detailed records of student behaviour, performance, and progression. Used carefully, this data
can support early identification of at-risk students and help institutions allocate support more
effectively. Used carelessly, it can entrench existing inequities, reduce education to measurable proxies
for learning, and expose students to forms of surveillance that they may find alienating. Educational
managers need to think through these questions seriously, not treat data governance as an IT
department problem.

Leadership and Professional Development: The Human Side of Quality

Research on educational leadership has, over the past two decades, shifted away from heroic
models centred on individual principals or rectors toward more distributed conceptions. Distributed
leadership approaches — which involve spreading decision-making authority across academic middle
managers, department heads, and experienced teaching staff — are associated with more responsive
organisations, higher levels of staff engagement, and more sustained improvement over time [4]. This
matters particularly in conditions of rapid change, where no single leader can hold all the relevant
knowledge.
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From experience working in and studying educational institutions, one observation stands out:
the gap between formal leadership structures and actual influence networks is often large. Decisions
that nominally rest with senior management are frequently shaped, filtered, and sometimes quietly
reversed by middle-tier actors who carry the day-to-day knowledge of what is feasible. Effective
educational managers recognise this and work with it, rather than pretending that authority flows
cleanly from the top down.

Professional development is the other side of this coin. Quality-oriented institutions invest
seriously in the ongoing learning of their academic staff — not through occasional one-day workshops
that everyone agrees are a poor use of time, but through sustained, collaborative, practice-embedded
programmes that connect directly to the challenges staff face in their work. This kind of professional
development is harder to organise and more expensive to sustain than conventional training, but the
evidence is consistent that it produces more durable improvements in teaching practice.

Institutional culture shapes what kind of professional development is actually possible. In
cultures that treat failure as grounds for sanction rather than learning, staff will not take the
pedagogical risks that genuine improvement requires. In cultures that reward compliance and routine,
innovation is unlikely to emerge. Educational managers cannot change culture by mandate, but they
can shape it gradually through the decisions they make about what gets rewarded, what gets discussed,
and what kind of professional behaviour they themselves model.

An Integrated Framework for Educational Quality Management

Drawing the preceding discussion together, it is possible to sketch an integrated framework that
might guide quality-oriented educational management in contemporary higher education. The
framework identifies four mutually dependent elements.

The first is strategic alignment — the degree to which institutional mission, programme design,
assessment practices, and resource allocation are pulling in the same direction. Misalignment here is
more common than institutions like to admit: programmes that nominally pursue critical thinking skills
while assessing only factual recall; resource decisions driven by short-term financial pressures rather
than long-term pedagogical priorities; mission statements that bear no visible relationship to daily
institutional life.

The second element is adaptive governance — the capacity to revise policies and structures in
response to emerging evidence, without oscillating between constant reorganisation and entrenched
rigidity. Getting this balance right is genuinely difficult, and institutions that struggle with it are not
necessarily badly led; they are often dealing with conflicting pressures from multiple external
stakeholders.

Third is professional community — the presence of collaborative learning cultures in which
teachers and managers engage together in reflecting on practice and improving it. This is not the same
as having formal committees; it describes a quality of institutional relationships, and it takes sustained
effort to develop.

Fourth is what might be called digital intelligence — not simply the possession of digital tools,
but the capacity to use them critically, ethically, and in ways that genuinely serve educational
purposes. These four elements reinforce one another when they are present and undermine one another
when they are absent. A useful test for any quality improvement initiative is to ask how it engages all
four dimensions, not only the most visible one.

Conclusion

Quality in higher education is not a problem that gets solved and then stays solved. It requires
ongoing attention, honest self-assessment, and the willingness to revise practices that are not working
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— even when they are familiar and comfortable. This paper has argued that digital transformation, for
all its genuine promise, is most likely to improve educational quality when it is pursued within a
broader framework that takes seriously the human dimensions of institutional change: leadership
distribution, professional development, cultural conditions, and ethical data governance.

For students of educational management — and for practitioners working in universities across
Kazakhstan and beyond — the practical implication is that quality management is fundamentally a
relational and cultural challenge, not a technical one. The institutions that navigate the current period
most successfully will probably not be the ones with the most sophisticated software or the most
elaborate quality assurance procedures. They will be the ones whose people — teachers, managers,
support staff, and students — are genuinely engaged in the shared project of learning well
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KJIFOUEBLIE CJIOBA

nH(popManroHHass 0€30MacHOCTh; COIMAIbHBIE POOOTHI, KMOEPOE30MaCHOCTh POOOTOTEXHHUKH,
3alUTa MEPCOHAIBHBIX JTAHHBIX; OMOMETPUYCCKUE JTAHHBIC, UCKYCCTBEHHBIH MHTEIUICKT;, MAIIMHHOE
oOyuenue; 3amurta loT-ycTpolicTB; OOHapy)XeHHE BTOPKEHUMW; aHaIN3 aHOMalui; MmudpoBaHUE
JAHHBIX; YIIPABICHHUE TOCTYNIOM; KHOep(U3HUECKHE CUCTEMBI; YSIIOBEKO-MAIIMHHOE B3aUMO/ICHCTBHC;
3aluTa CEeTeBOro Tpaduka.

AHHOTALIA

B nanHo#i pabore peanu3oBaHa cucTeMa 0e30MacHOM Iepeiadd KOMaHJA MEXAy CEpBEpoOM U
KJIMEHTOM (poOOTOM) C HCHOJB30BAHWEM CHMMETPUYHOrO Mmu@poBaHus. [[nd 3amuThl JaHHBIX
npumensierca anroput™ AES B pexume EAX, oOecneunBaromuii kKak KOH(QHUAEHIHMAIBHOCTb, TaK U
KOHTPOJIb LIEJIOCTHOCTH HH(POPMALIUH.

JlonosnHUTENBHO peanin3oBaHa 0a3a naHHbIX SQLite 1y XpaHeHHs] KOMaH[ U JIOTUPOBAHUS MX
BBITNIOJTHEHMS. B crucreMe mpenycMOTpeHbl MEXaHU3MBbI 3aIIUThI OT aTak, BKJIKOYasi HOJMEHY JIaHHBIX U
replay-araku (moBTOp paHee MEPEXBAYCHHBIX COOOIICHUIA).

BBEJIEHUE

B ycnoBusiX cTpeMUTENBHOTO pa3BUTHS HMU(PPOBBIX TEXHOJOTHI M aBTOMATH3AIMU Pa3ITUYHBIX
chep IeATETBHOCTH BCE OOJBINYI aKTyadbHOCTh MNPHOOPETAIOT POOOTU3UPOBAHHBIC CHCTEMBI
JOCTAaBKH. Oco0EHHO BaXHBIM HaIlpaBJICHUEM SABJIACTCA TIPUMCHCHUC MOOMIBHBIX pO6OTOB B
MEIUIIMHCKOW cdepe, rae Tpedyercs omepaThBHas # Oe3omacHas JOCTaBKa JIEKAPCTBEHHBIX
nmpemnapaTroB, JOKYMCHTOB, na60paTopHHx MaT€pruajioB W HHBIX PECYPCOB MCXKIAY OTACICHUAMU
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yupexxaeHuit  3apaBooxpanenus [1]. Ilo MHeHHIO aBTOpa, MCIOJIB30BAaHHE POOOTH3MPOBAHHOM
JOCTaBKM II03BOJISIET COKPATUTh HArpy3Ky Ha IE€PCOHAI W TIOBBICUTb CKOPOCTb BHYTPEHHHUX
JIOTUCTUYECKHUX IIPOLIECCOB.

CoBpeMeHHBIE pPOOOTHI  JTOCTAaBKH TNPEJCTABISIOT CO00W KHOEpPU3UYECKUE CHCTEMBI,
00bEIUHSIOIINE TPOrPaMMHOE O0€CIIeYeHUe, CETEeBble TEXHOJOIMM, 0a3bl JaHHBIX M MEXaHHU3MBbI
IUCTAaHIIMOHHOIO ympasieHus. I[lpu 3Tom mnepenaya KoMaHA MEXAYy OIEpaTOpoM, CEPBEPOM U
UCIIOJIHUTEJIBHBIM YCTPONUCTBOM OCYILECTBIIICTCS O KaHajlaM CBSI3U, KOTOpPbI€ MOTEHIMAIBHO MOTYT
noJBeprarbcsd BHEMIHMM aTtakaMm [2]. ABTOp cuuTaer, uTo 0€3 BHEApPEHHs MEXaHU3MOB
MH(POPMALIMOHHOM 3aIUTHI SKCIUTyaTalus MOJOOHBIX CUCTEM MOXKET MPEACTABISATH CEPhEIHBIC PUCKH.

K unciy Hanbonee pacnpocTpaHEHHBIX yTPO3 OTHOCSTCA MEPEXBAT CETEBOTO Tpaduka, MoIMEeHa
YIPaBJISIIOIIUX KOMaH/, TOBTOPHAsI OTIIPaBKa paHee MepeAaHHbIX cooOuiennii (replay-aTaka), a TaKxe
MOTBITKH HECAHKIIMOHUPOBAHHOTO jaocTtyna Kk cucreme ympasienus [3]. IlocmenctBust momoOHBIX
MHIUJIEHTOB B MEIULMHCKOW Cpele MOryT IpPHBECTHM K 3aJepXKKEe JIOCTaBKM IIpernaparoB JuOO
HapyleHuto paboTsl yupexxaeHus. Ilo MHeHHIO aBTOpa, B JaHHOW cdepe TpeOOBaHUS K HAIEKHOCTH
0COOEHHO BBICOKH.

Jlns pemieHusi yKa3aHHBIX 3a/a4 HCIOJb3YIOTCS COBPEMEHHBbIE KPUNTOrpauuecKue MeTOIbl
3aIMThl MHPOPMALKHU, OOECIEYHBAOIINE KOH(PHUACHIINAIBLHOCTh, IEJIOCTHOCTh W IOJJIMHHOCTH
nepeaaBaeMbix JaHHBIX. OpHUM U3 Hanbojiee H(PQPEKTHBHBIX peuieHud sBisercs anroput™m AES,
LIIMPOKO MPUMEHSEMBI B KOPIIOPATUBHBIX U IMPOMBIIIJICHHBIX cucTeMax Oe3omnacHoctu [4]. ABTOp
OTMEYaeT, YTO NPHUMEHEHHE ayTeHTH(PHIMPOBAHHOTO IMM(POBAHUS TIO3BOJISIET OJHOBPEMEHHO
3alMIIATh JaHHbIE OT YTEHUS U MOAU(DUKALIUY.

Ienpto naHHOM paboOTHI sABISETCA pa3pabOoTKa 3aIUMINEHHONW KIMEHT-CEPBEPHOM CHUCTEMBI
ylnpaBjieHUs poOOTOM JOCTaBKM JIEKApPCTBEHHBIX IpEenapaToB C HCIOJb30BAHUEM AITOPUTMOB
M (poBaHus, )KypHAITUPOBaHUS COOBITUI U MEXaHU3MOB ITPOTHBOJICHCTBUS CETEBBIM aTaKaM.

JUist 1OCTHKEeHHs TOCTaBIEHHOMU 11e7TU ObLIIN IOCTABJIEHbI CIIeTyIOIUe 3a/1a4H:

* MCCIIEIOBATh YIpo3bl 0€30MaCHOCTH POOOTU3UPOBAHHBIX CUCTEM JIOCTABKU;

* pa3paboTaTh apXUTEKTYPY B3aUMOJCHCTBUS cepBepa U poOoTa;

* peasin30BaTh 3aUUIIEHHYIO lepeaady KOMaH/;

* 00eCIeYNTh KOHTPOJIb IIEIOCTHOCTH COOOIICHHUIA;

* peaJM30BaTh )KypHAIUPOBaHUE COOBITUH B 0a3e TaHHBIX;

* [IPOBECTU MOJIEJIMPOBAHUE ATAK U AHAJIU3 YCTOMUNBOCTH CUCTEMBI.

3ATIAUU

JUig TOCTUKEHUSI MOCTABJIEHHOM 1€ B paMKax AaHHOW paboThl ObLTM chHOPMYIHPOBaHbI U
MOCJIEIOBATENBHO PEIIEHBI CIECAYIOLINE 3aJauu.

1. IlpoBecTn aHamu3 COBPEMEHHBIX yIpo3 MHGPOPMAIMOHHON O€30MacHOCTH, XapaKTEPHbIX IS
POOOTU3UPOBAHHBIX CUCTEM JIOCTaBKH, (GYHKIMOHHpYIOIMX B ceTreBoi cpene [1]. [lo mHeHMIO
aBTOPA, IpEABAPUTENbHBIN aHATIN3 YIPO3 ABISIETCS HEOOXOIUMBIM 3TAallOM IPU MPOEKTUPOBAHUU
0001 3aIIUIIEHHON CHCTEMBI.

2. HccnenoBaTh BO3MOKHOCTH NMPUMEHEHUS KPUOTOTpapUUECKUX METOJOB 3allUThl WH(pOpMaIUU
Juis 6e30macHOM Tepefadyr yNpapisIoOUMX KOMaHJA MEXAY CEpBEpOM U MOOMJIBHBIM poOOTOM
[2]. ABTOp cuuTaer, YTO HCIOJIb30BaHHE MIMGPOBaHUS ABIETCS 0a30BHIM TpeOOBaHUEM IS
MPeI0TBPALLEHUS HECAHKIIMOHUPOBAHHOTO BMEIIATEIbCTBA.
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3. PazpaboraTh KIMEHT-CEPBEPHYIO AapXHUTEKTYPY B3aUMOJCHCTBUS MEXAY YIPABISIONIUM
CEpBEPOM U HCIIOJIHUTEIBHBIM YCTPOWCTBOM C MPUMEHEHUEM CETEBBIX COKETOB si3bika Python
[4]. [To MHEHUIO aBTOpPA, JAHHBIKA MOAXOJ MO3BOJISIET MOCTPOUTH THOKYI0O H MacIITabUPyeMyto
MOZIEJIb B3aUMOJEHCTBHUS.

4. PeanuzoBaTh MexaHu3M (pOpMHUpOBaHUS KOMaH] yIpaBiIeHUS pOOOTOM ¢ Mepeadeil mapameTpoB
Mapuipyta, THIA ONepalud U HAeHTUUKaTopa 3agaHus. ABTOp OTMEYaeT, 4To
CTPYKTYpHUPOBAHHOE IMPEACTABICHUE KOMaH]| YIPOIIACT JAIbHEUIYI0 00paOOTKy M KOHTPOJb
BBITIOJTHEHUSI.

5. OGecrieunTh MmHQpPOBaHUE TEpPelaBaeMbIX JaHHBIX C HCIOJNb30oBaHHeM anroputma AES B
pexxume EAX, mo3BossitonieM OJHOBPEMEHHO peain30BaTh KOH(PHICHIMAIHHOCTh U KOHTPOJIb
nenoctHoctu coodmenuit [3]. [lo MHEHHMIO aBTOpa, JAHHBIM PEXKUM SIBISETCS PAMOHATBHBIM
BBIOOpOM 1151 y4eOHOM M MPAKTUUECKOHN pean3aliyi.

6. OpraHu3oBaTh XpaHEHHE KOMaHJ, pE3YyJIbTATOB OOpaOOTKH U COOBITHHA OE30IacCHOCTH C
ucrnonb3oBanueM 0a3bl ganHbix SQLite [5]. ABTOp cuMTaeT, 4TO HalIH4YWe >KypHalla COOBITUN
MOBBIIIAET MPO3PAYHOCTH PAOOTHI CUCTEMBI M YIPOIIAET ayIUT.

7. Peanu3oBaTh MeXaHM3MBbl 3allUThl OT Hauboliee pacHpOCTpaHEHHBIX aTak, BKIIOYas
MOJU(UKAIMIO COOOIIEHUI W MOBTOPHYIO OTHPAaBKY paHee IepexBayeHHBIX MakeToB (replay-
araku) [6]. Ilo MHeHHWIO aBTOpa, 3amMUTa OT TOAOOHBIX YIpO3 OCOOCHHO BaKHA IS
pacrpenenéHHBIX CUCTEM yIPABICHUSI.

8. Paspaborate Tpaduueckuii mHTEpQEHC omeparopa I 3alycKka cepBepa, BBIOOpa KOMAHII,
MIPOCMOTpA >KYPHAJIOB M TECTUPOBAHUS PA3NUYHBIX CIIEHAPHEB (PYHKIIMOHUPOBAHUS CHUCTEMBI.
ABTOp OTMEYaeT, 4TO BH3yalbHbIi uUHTep(delic moBBIIAET YI00CTBO OKCILTyaTalluu
pa3paboTaHHOTO pelIeHusl.

9. IIpoBecTu mpakTHYECKOE TECTUPOBAHUE Pa3paOOTaHHOM CUCTEMBI U OLEHUTH €€ YCTOWYHUBOCTD K
MoOJeTUpyeMbIM aTakaM. [lo MHEHHIO aBTOpa, SKCIIEpHUMEHTalIbHas MPOBEpKa IMOATBEPKIAET
paboTOCIIOCOOHOCTH PeATM30BAaHHBIX MEXAaHU3MOB 3aIUTHI.

OCHOBHAA YACTb

Ananu3z npeagMeTHoM o01acTi

Po0oTbI 1O0CTaBKM B HACTOSIIEE BPEMsI aKTUBHO BHEIPSAIOTCS B c(epbl JOTMCTUKU, TOPTOBIH,
TOCTUHUYHOTO cepBUca M MeIuIUHbl. OCOOEHHO MEepCIEeKTUBHBIM HAlpaBICHUEM SIBIISETCS
UCMOJb30BAaHUE ABTOHOMHBIX MOOWIBHBIX MJIaT(GopM BHYTPUM MEAMLMHCKUX YUPEKICHUH, TIJe
TpeOyeTcsi omepaTHBHAs TPAHCIIOPTHUPOBKA JIEKAPCTBEHHBIX TPENapaToB, aHAIM30B, TIOKYMEHTOB H
pPacXoIHBIX MaTepuanoB Mexnay otaeneHusMu [1]. [lo MHeHHMIO aBTOpa, MPUMEHEHHE TOJ00HBIX
CHICTEM IT03BOJISIET CHU3HUTh HArpy3Ky Ha IEPCOHAT U YMEHBIIUTH BIMSHUE YETIOBEYECKOTO (haKTopa.

B MemummHCKON cpee BOMPOCH HAAEKHOCTH W 0€30MaCHOCTH UMEIOT MOBBIIIEHHOE 3HAYCHUE.
Omnbka MapIpyTH3aMK JU00 MOTydYeHUE JIO)KHOW KOMaH Ibl MOXKET MPUBECTHU K 3a/IeP’KKE JOCTaBKU
MEIMKAMEHTOB, HapyLIeHHIO rpaduka JIe4eHHs WIM cOOSM BHYTPEHHUX MPOIECCOB YUPEKICHHS.
ABTOp CUMTAET, YTO UMEHHO MOATOMY CHCTEMBI yNpaBieHUsI poOOTaMHU JOJIKHBI POEKTUPOBATHCS C
yuéToM TpeboBaHM HHPOPMALIMOHHOMN 0€30MacHOCTH.

Yrpo3s! nH)OpMAITMOHHONM 0€301TaCHOCTH

[Tpu moaxroueHNn poOOTa K JOKATHHON CETH JIMOO HHTEPHET-MH(PPACTPYKTYpe BOSHUKACT Pl
MOTEHIMATBHBIX YTPpo3. K OCHOBHBIM M3 HUX OTHOCSTCS:

* IEpPeXBaT CETEBOTO Tpa(uKa 3II0YMBIITUICHHHKOM;
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* YTEHHE [IEPEIaBAEMbIX KOMaHT;

* IOJIMEHA COJICPKUMOTO COOOIICHUH;

* [IOBTOpPHAs OTIIpaBKa PaHEE NEPEXBAYECHHBIX [1AKETOB;

* HECAaHKLIMOHUPOBAHHOE MOJIKJIIOUEHUE K CEPBEPY;

* BMEIIATEJIbCTBO B JKypPHAJI COOBITUN CHCTEMHI [2].

HauOosnee onacHoil siBiisieTcsl cUTyalus, NP KOTOPOH 3JI0YMBIIIJICHHUK 110JTy4aeT BO3MOXKHOCTh
U3MEHATh KOMaHJbl JBWXKEHHMS poOoTa JMOO HWHULMUPOBATH IOBTOPHOE BBINOJIHEHUE paHee
3aBeplI€HHON onepanuu. Ilo MHeHMIO aBTOpa, Aa)ke MPOCTbIE ATaKW IMOJOOHOIO THUIIA CIIOCOOHBI
HApyIUTh paboTOCIOCOOHOCTh BCEH CHCTEMBI.

Br160p METOOB 3aMIUTHI

Jlnist IpOTHBOACHCTBUS YKa3aHHBIM YIpo3aM HEOOXOJMMO HCIOJIb30BaTh KPHUITOTpaduyuecKue
MEXAaHMU3MBI 3aIIUTHI JaHHbIX. OTHUM U3 HanboJiee pacpoCTPaHEHHBIX MEXIYHAPOAHBIX CTaHIaPTOB
spisiercst  anroput™M  Advanced Encryption Standard (AES), yrtBepxknéuubiii HarmumoHaibHBIM
MHCTUTYTOM cTanaapToB u TexHonoruit CLIA (NIST) [3].

[IpeumymiectBa anropurma AES:

* BBICOKasi Kpunrorpaduyeckasi CTONKOCTb;

* BBICOKAsi CKOPOCTb pabOThI;

* LIMPOKOE pPacIpOCTPAHEHUE;

* HUINYHE TOTOBBIX OMOIMOTEK peaTn3aluu;

* BO3MOKHOCTb IIPUMEHEHNUS B KIMEHT-CepBEpHBIX cucremax u loT-ycTporicTBax.

ITo mHeHuto aBTOpa, Ucnosnb3oBanue AES sBnsercs 000CHOBaHHBIM BBIOOPOM ISl IIOCTPOEHUS
3alIMIIEHHOTO B3aUMOJICHCTBUS MEXKAY CEPBEPOM U POOOTOM JIOCTABKH.

ApxuTeKTypa pa3paboTaHHOMN CUCTEMBI

Pa3zpaOoranHas cuctema MOCTpOEHA IO KIMEHT-CEPBEPHOMY IMPHHLHUIY M BKIIOYAET YEThIpe
OCHOBHBIX KOMIIOHEHTA!

1. CepBepHblil MOTyJIb — IPUHUMAET 3alpOChl KJIIMEHTA, N3BJIEKaeT KOMaHbl U3 0a3bl IaHHBIX U
(dbopMHUpyeT 3alUIIEHHBIN MTaKeT NepeladH.

2. KinmeHTCcKuii MOysTb po0OTa — TOIKITIOYAETCS K CEPBEPY, MOIYYaeT COOOIIEHUE, BBITOIHIET
pacin@poBKy U UCIOJIHAET KOMaH/y.

3. baza gannpix SQLite — XpaHMT CHUCOK KOMaHJ, YpHaj BBINOJHEHHBIX ONepaluid u
pe3yabTaThl TECTUPOBaHU [S].

4. I'paduueckunii uHTEepdeiic omeparopa — obOecredynBaeT 3alyck cepBepa, BbIOOp KOMaH],
IIPOCMOTP >KYPHAJIOB U MOZAEIMPOBAHUE aTaK.

ABTOp CUMTAET, YTO BbIOpAHHAS apXUTEKTYypa SABISETCS YI0OHOM 1715 yueOHOro MOIEIMPOBaHUS
1 MOKET OBbITh pacIIMpeHa /10 MPOMBIIUIEHHOTO YPOBHS.

Jloruka paGoThl CHCTEMBI

[TocnenoBarenbHOCTh (DYHKIMOHUPOBAHUS Pa3pabOTaHHOTO pEIIEHUS BKIIIOYAET ClIEeAYIOIne
JTalbl:

1. Omnepatop BbIOMpaeT KOMaHIy Yepe3 UHTepdeiic.
KnueHt ornpasisier uAeHTUPUKATOP KOMaH bl CEPBEPY.
Cepaep nosydaeT 3anuch U3 6a3bl JaHHbIX.
®opmupyeTcst cooOlIeHe ¢ TapaMeTpaMu KOMaH bl 1 BpEMEHHON METKOM.
Coo6menne mudpyercs anroputmom AES.
3amunEHHbIN TaKeT nepeaaércs KIUEHTY.
Po6OT BBINONHSET IPOBEPKY LIETOCTHOCTH.

No o krw
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8. Ilpu ycremHoii npoBepke KOMaH/1a UCTIOJIHSACTCS.
9. Pesynbrat 3anucheiBaeTCs B XKypHall.
[lo mHeHUWIO aBTOpa, MOJOOHBI NOAXOA OOECIeYMBaeT KOHTPOJIHPYEMYI0 U O€30MacHYIo
00pabOoTKy yIpaBIISIOMINX KOMAaH].

[Ipumenenue kpunTorpaguueckoi 3alUThl B CUCTEME YIIPaBICHUS

OaHuM #3 KIIOYEBBIX TPeOOBaHM K CHUCTEMaM JAMCTAHIMOHHOTO YIPABICHUS SBISETCS
obecnieueHrne KOH(GUICHIMAIBLHOCTU TNepenaBaeMbix Komana. Eciu naHHbIEe mepenaroTcsl Mo CeTd B
OTKpPBITOM BHJIE, 3JOYMBILUIEHHUK MOYXET IEpeXBaTUTh COAECpPKAHUE COOOLIEHUS U IOJIyYUThb
CBEEHUSI O JIOTHKE paboThl ycTpoiicTBa. s mpenoTBpaimieHus MOJAOOHBIX YIpO3 NPHUMEHSETCS
mudpoBaHue TaHHBIX C UCIIOJIB30BAaHHEM CHUMMETPUYHBIX alrOpuTMOB [3].

B pazpabotanHoii cucteme JUIst 3alIUThl KOMaHA ucnonb3yeTcs anroput™ AES B pexxume EAX.
OcoOeHHOCTBIO JTaHHOTO peXHMa SBISETCS COBMEIICHHE IBYX (DYHKUMN: CKPBITHE COJIEPKUMOTO
COOOIIIEHUsI W TPOBEpPKa €ro IEIOCTHOCTH. DJTO O3HAYaeT, YTO MOIy4arelb MOKET HE TOJBKO
pacmudpoBaTh MakeT, HO U YOeAUTbCA B OTCYTCTBUU U3MEHEHU BO Bpems nepenauu [4]. [lo MHeHuto
aBTOpa, MOAOOHBIN MOAX0 0COOCHHO d(PPEKTUBEH AJIs paclpeeaEHHBIX POOOTH3UPOBAHHBIX CUCTEM.

Kaxmnoe cooOmenne ¢opMupyercs WHIUBHIYaIbHO W  COMPOBOXKIACTCS YHUKAIbHBIMA
CIIy>k€OHBIMH ITapaMeTpaMHy, YTO MCKIIIOUYAET BO3MOXKHOCTh KOPPEKTHOI'O MIOBTOPHOT'O MCIIOJIb30BaHUS
CTapblX IAKETOB. ABTOp CUMTAE€T, YTO INPUMEHEHUE YHHMKAJIbHBIX I1apaMETPOB LIM(PPOBAHUS
3HAYUTEJIHHO MOBBIIIAET YCTONUNBOCTh CUCTEMBI K CETEBBIM aTaKaM.

[IpotuBoaeiicTBre MOoAUDUKAIIMH JAHHBIX

OpHol U3 pacpoCTPaHEHHBIX YIPO3 SBISETCS U3MEHEHHE COIEPKUMOT0 COOOIIEHUS BO BpeMs
nepenayd. B sToM ciydae 370yMBIIUIEHHUK MBITAETCS 3aMEHUTH MapaMeTpbl KOMaH/bl, U3MEHUTH
HaIpaBlieHUE JABIKEHUS JTM00 MHULIMMPOBATh HEKOPPEKTHBIE IEHCTBUS YCTPONUCTBA.

Jlns mpenoTBpamieHuss MOJOOHBIX aTak NPUMEHSETCS MEeXaHU3M IPOBEPKU LEIOCTHOCTU
coobmienusi. [lpu mr000M wW3MEHEHWHM XOTS Obl OJHOro OaifTa JaHHBIX TMAKET CYUTACTCS
HEJIOCTOBEPHBIM M OTKJIOHsAETCs cuctemon [6]. [lo MHeHuWIO aBTOpa, Takas 3alluTa SBIISIETCS
00s13aTeIbHON JUISl CUCTEM YIIpaBJIeHUs pOOOTaMH, TaK KaK HUCKIIIOUAET UCTIOJHEHHE JTIOKHBIX KOMaH]I.

3amuTa ot replay-arak

Replay-araka 3akmiovaercss B TOBTOPHOI OTIpaBKe paHee MNEPEXBAYCHHOTO KOPPEKTHOTO
cooOmienns. HecMoTpss Ha TO 4YTO makeT ObUI CO3/1aH 3aKOHHBIM CEPBEPOM, €ro MOBTOPHOE
HCIOJIb30BAHNE MOXKET BBI3BATh OLIMOOYHOE MOBTOPHOE BBINOJIHEHHE OTEpaIHH.

Jlisi pOTUBOJENCTBUSI AAHHOM Yrpo3e MCIOJIb3YIOTCS BPEMEHHBbIE METKH, HJIEHTH()UKATOPHI
KOMaHJ ¥ KypHaJl paHee BBIOJIHEHHbIX onepanuil. Eciu cuctema oOHapyKuBaeT, YTO KOMaH/AA yKe
Obl1a 00paboTaHa paHee, TOBTOPHOE BBINIOJHEHHE OJIOKHpyeTcs [2]. ABTOp cuMTaeT, 4yTO JaHHBIN
MEXaHHU3M OCOOEHHO Ba)KEH JIJISl JIOTUCTHYECKUX M METUIMHCKUX CHUCTEM, IJe IMOBTOPHOE JAeHCTBHE
MOJKET BBI3BaTh CEPbE3HBIE MOCIEICTBUS.

XKypHanupoBaHue coOBITHI 6€30M1aCHOCTH

Jnst KOHTpoJisi paboThl CHUCTEMBI HCIOJB3YETCsl perucTpanus coObITMd B 0a3e JaHHBIX. B
KYpHaJ 3aHOCATCS CBEICHHMS O BBIMOJHEHHBIX KOMaHAAaX, BpPeMEHH 00paOOTKH, pe3ysibTaTax
MIPOBEPKH M MOMBITKAX aTak. Takol Moaxo] MO3BOJISIET aHATU3UPOBATh pabOTy KOMIUIEKCA, BBISIBIISATH
M0JI03PUTENbHYI0 aKTUBHOCTD U TIPOBOIUTH MOCIEAYIOUIUI ayauT [S].

[lo mMHeHMIO aBTOpa, HalIM4YWe >KYpPHAJIMPOBAHMS 3HAUMTENHHO MOBBIINIAET YMPABISEMOCTb U
MPO3pavHOCTh QYHKIIMOHUPOBAHUS CUCTEMBI 0€30IaCHOCTH.

Bo3moxHOCTH AanpHEHIIero pa3BuTus
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Pa3paborannas Mojenb MOXET OBITh pacHiMpeHa 3a CYET BHEAPEHUS JIOTOTHUTEIbHBIX
TEXHOJIOTHH:

* B3aMMHOU ayTeHTU(UKAIUY KITUEHTA U CEPBEPa,

* UCIOJIb30BAHUS JICKTPOHHBIX CEPTHU(PUKATOB;

* 3aIIUIIEHHOIO0 OOMEHA KI0YaMH;

* MOJKJIFOUYCHHUS HECKOJIBKUX POOOTOB OJTHOBPEMEHHO;

* UHTETpaIuu ¢ 00JILHUYHBIMA HH(POPMAIIMOHHBIMU CUCTEMAMHU;

* ABTOMATUYECKOTO MOCTPOEHUSI MAPIIPYTOB JIOCTABKH.

ABTOp cyHTaeT, 4TO JAalbHEHIee pa3BUTHE MOJOOHBIX PENICHUH OCOOCHHO aKTyaJIbHO st
COBPEMEHHBIX MEIUIMHCKUX YUPEKICHUN U UHTEIUIEKTYJIbHOM JIOTUCTUKHU.

3axiroueHne

B xome BbimonHeHuss AaHHOW paboThl OblLIa paccMOTpeHa mpobiieMa obecreyeHus
nH(pOpMalMOHHON 0e30MacHOCTH POOOTH3UPOBAHHBIX CUCTEM JIOCTaBKHU JIEKAPCTBEHHBIX MPEMapaToOB.
[IpoBenéuuplii aHamM3 TMOKa3aj, YTO TMPU HCIOJIH30BAHUU CETEBOTO YIPABICHUS MOJ00HBIE
KOMIUIEKChl TOJIBEPKEHBI psAOy yrpo3, BKIIOYas TmepexBaT Tpaduka, MoAudUKalHI0 KOMaHI,
MIOBTOPHYIO  OTIPaBKYy COOOIIEHWH M  HECAHKIMOHHWPOBAHHBI JOCTYN K  YIpaBIISIOLIEH
uHopactpykrype [1]. Ilo MHeHUIO aBTOpa, 0€3 MPUMEHEHHS 3aUIUTHBIX MEXaHHW3MOB JKCILTyaTalus
TaKMX CUCTEM CBs3aHa C [NOBBIILIEHHBIMU PUCKaMH.

Jlnsi pemieHWs] TMOCTaBICHHOW 3amadu Oblla pa3paboTaHa 3aIIMIIEHHAS KIMEHT-CEpBEpHAS
MOJIeJIb B3aUMOJICHCTBUS MEX]y ONEpaTOpoOM, CEPBEPOM YIIPaBICHUS U MOOWIBHBIM podoTom. B
CHUCTEME peajn30BaHbl MEXaHU3MbI O€30MacHOW Mepefauyd KOMaH[, XYypPHAJIUPOBAHUS OMepanuil u
KOHTpPOJISI KOPPEKTHOCTH BBITIOJHEHHS 3aJaHuil. ABTOp CUMTaeT, YTO BBIOpaHHAs apXUTEKTypa
SBIIETCS PALIMOHAIBHOMN /17151 Y4eOHBIX U IPUKJIATHBIX 3a7a4.

Ocoboe BHMMaHMe B paboTe yAeneHO Hcmoib3oBaHuio anroputMa AES B pexume EAX,
MTO3BOJISIIOIIETO OJIHOBPEMEHHO O0ecreurBaTh KOH(QUICHIMAIBHOCTh U IIEJIOCTHOCTh MepeaaBaeMoin
undopmanuu [3]. [IpumMeHeHrne MaHHOTO TOJAXO0Ja TO3BOJIMIIO 3aIIUTUTHh COOOIICHUS OT UTEHUS
HECaHKLMOHMPOBAHHOTO HW3MEHEHHs B Ipolecce Imepenayn 1o cerd. llo MHeHUIo aBTOpa,
WCIIOIh30BaHUE ayTEHTU(DHUITIPOBAHHOTO MIM(PPOBAHUS SBISIETCS OAHUM W3 HamOosee d(PPeKTUBHBIX
peleHuit U1 HOJOOHBIX CUCTEM.

Taxxe ObUIM pPacCMOTpPEHBI MPAKTUYECKHE CHOCOOBI MPOTHBOIECHCTBUS ceTeBbIM aTakam. Jliis
MPEIOTBPAIIEHUS TTOBTOPHOTO BBIMIOJIHEHUS KOMAaH]l HMCMOJb30BaHbl WACHTU()HUKATOPHI OIEpalluii,
BpEMEHHBbIE METKM M XKypHal paHee oOpaOoTaHHBIX 3ampocoB. I[IpoBenéHHOE MonenMpOBaHUE
MOATBEPANIIO BO3MOYKHOCTh BBISIBJICHHMSI M OJOKMPOBKM THUIOBBIX Yrpo3 [6]. ABTOp cuuTaer, 4To
KOMIUIEKCHOE  HCIOJIb30BAaHUE HECKOJIBKHX MEXaHM3MOB 3alllUThl 3HAYUTEJIbHO IOBBIIIAET
YCTOMYHUBOCTH CUCTEMBI.

[IpakTHueckast 3HaUMMOCTh PaOOTHI 3aKJIFOUAETCS B BOZMOKHOCTH IPUMEHEHUs pa3paboTaHHOTO
noAxoAa IMpH CO3JAaHMM ABTOMATHU3UPOBAHHBIX KOMIUIEKCOB JIOCTABKM BHYTPHM MEAMIIMHCKHUX
YUPEXKJIEHUH, allTEYHBIX CKJIAJ0B U JIOTUCTUYECKUX LIEHTPOB. Kpome TOro, npeioKeHHble peHIeHUs
MOTYT HCHOJb30BaThCS B Y4eOHOM IIpolecce NpU HU3YyYEeHUH JUCHUIUIMH, CBS3aHHBIX C
K1OepOe30MacHOCThIO, CETEBBIMHM TEXHOJIOTUSAMHU U POOOTOTEXHUKOM.

Takum o00Opa3om, TmOCTaBIeHHas IIedb padOTHl JOCTUTHYTA, a pa3padoTaHHAs CHUCTEMaA
JI€MOHCTPUPYET BO3MOKHOCTh TOCTPOEHHUS HAAEKHOIO U 3AIIUIIEHHOTO B3aMMOJAECHUCTBUS MEXITY
CepBEpPOM YIpaBJICHUS] U POOOTU3MPOBAHHBIM YCTPOMCTBOM JOCTaBKH. B mepcrnekTuBe nanbHeWIne
UCCJIEIOBaHMsI MOTYT OBITh HAalpaBlieHbl Ha BHEAPEHHE COBPEMEHHBIX METOJO0B ayTEeHTHU(HKAIHH,
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MHTEJUIEKTYyaJIbHOTO MAapIIPYTU3UPOBAHUS M MacIITaOMPOBAaHUS CUCTEMbI Ha TPYIIy aBTOHOMHBIX
poOOTOB.
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TAKTUKA MPU A3NATCKOMNCABAREBMEBEMECTECTBEHHOW
CKNAAKW NPW BNE®PAPONNACTUKUN
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AHHOT a®@ppMApoBaHNE €CTECTBEHHON CKIIQJKU BEPXHETO BEKa Y MAIlMEHTOB C a3MaTCKOMN
aHaToMHel ocTa€rcs OJHOW W3 Hauboyiee CIOXKHBIX 3a/a4 ICTETUYECKOH XUPYPrUH JHUIA, YTO
O00yCIIOBJIIEHO BBIPKEHHBIMU AaHATOMHYECKHMMH OCOOCHHOCTSIMH, BKJIIOYas YTONIIEHHYIO KOXKY,
MOBBIICHHBIH O00BEM IPEAnOHEBPOTUYECKON JKUPOBOM KIIETYATKH, HU3KOE WJIM OTCYTCTBYIOILEE
MPHUKPETJICHUE allOHEBPO3a MBIIIIIBI, TOJHUMAIOIIEH BEpXHEE BEKO, a TAKXKe HAJTMUKe SITHUKAHTYCA.

K j ddn ) digy @ dgQui¥uuts coBpeMeHHBIE TOAXO0bI K (POPMUPOBAHHIO BEPXHEH CKIIAJKH BeKa
y TAlUEHTOB C a3MaTCKOM aHATOMHUEH W OMpeNeNHuTh ONTHMAalbHbIE TAaKTHKH, 00eCredHuBarolIue
€CTECTBEHHBIN U CTAOMIIbHBINA ICTETUYCCKUN PE3YIIbTAT.

[ Olsj tod ©dzr dIposBaéisdBciieMarnyeckuii ananu3 HaydHbIX myOnukarmid 3a 2015—
2025 rr., orobpannbix u3 0a3 manHbix PubMed, Scopus, Web of Science u Cochrane Library B
cooTBeTcTBUU ¢ pekoMeHnanusmu PRISMA. Bxiatouanuch KIMHMYECKHE HCCIICIOBAHHMS W 0030DHI,
MOCBAIIEHHBIE MeToaaM 0sedaporutacTUKy y MAIMEeHTOB € a3MaTCKOW aHaTOMHMEH. AHAJIN3 HOCHII
KaueCTBEHHBIN XapaKTep C AIEMEHTAMU ONUCATEIbHONU CTATUCTUKH.

t 4 L zdz! IYCrisibBaeno, uto 3ddekTuBHOCTE (HOPMUPOBAHUS CKIAJKHA OIMPEACISICTCS
a/JIeKBaTHOW aHATOMUYECKOM (PUKcaIell KOXKHU K allOHEBPO3Y JieBaTopa U y4€ToM MOP(OIOrHUYeCKUX
ocobeHHocTell TkaHel. IlloBHBIE METONMKHM XapaKTepU3YIOTCS MHUHHUMAJIbHOW TPaBMAaTHUYHOCTHIO U
BBICOKOM YJOBJIETBOPEHHOCTHIO MAllMEHTOB, OJHAKO CONPOBOXKIAIOTCS OoOJiee BBICOKOM YacTOTOMH
permauBa (10 30%). Paspe3nbie TeXHUKHM oOecrednBaroT Oojiee CTaOMIIBHBIN PEe3yibTaT C HU3KOU
gacToToi peuuansa (10 8%), HO accCOUMUPOBaHBI ¢ OOJbIIEH TpaBMATUYHOCTHI0. KOMOMHMpOBaHHBIE
MOJIXOABI JIEMOHCTPUPYIOT ONTHMAJbHBIM OallaHC MeEXTy O€30MacHOCThI0 M JOJTOBEYHOCTHIO
pe3yiabTara. JomoJHUTENHO MOKAa3aHO, YTO M30BITOUHAS pEe3eKLUs >KUPOBOM KIETUaTKH yXyALIaeT
ACTETUYECKUE UCXOJIbI, TOT/Ia KaK OPraHOCOXPAHSIONIas TaAKTUKA CIIOCOOCTBYET (hOpMHpPOBaHUIO OoJiee
€CTECTBEHHOT'O KOHTYpa BeKa.

{ B Mz H §odpdmprubie TeHICHINM B a3UaTCKOM OedaporiacTuke 0TpaXkarT Hepexo]] OT
CTaHJAPTHU3UPOBAHHBIX TEXHUK K MEPCOHAIM3MPOBAHHBIM  CTPATETrusM, OCHOBAHHBIM  Ha
AHATOMHYECKMX M STHHYECKUX OCOOEHHOCTSX marpeHTta. KirodeBbIM (akToOpoM ycrmexa SBISeTCs
TOYHOE TMO3ULUOHUPOBAHUE CKJIAJKU M CO3JaHUE aHATOMUYECKH OOOCHOBAHHOW (PMKCAIMM TKaHEH.
OrpaHWYeHHUsSMH CYIIECTBYIOUIMX HWCCIICAOBAaHUI OCTAIOTCS WX PETPOCIEKTUBHBIA XapakTep u
OTCYTCTBUE YHHU(PULIUPOBAHHBIX KPUTEPHEB OLICHKHU ICTETUUYECKUX PE3YyJIbTAaTOB.

1 O¢C dz¢ ydopkdpysanue ecTeCTBEHHOW CKJIaJKA BEPXHETO BeKa MPH a3UATCKOW aHATOMHHU
TpeOyeT MHAMBUIYAIM3UPOBAHHOTO MOAXO0JA C YUETOM MOP(OIOTrHUECKUX OCOOCHHOCTEH U BHIOOpA
ONTUMAIILHOW XUPYprUuecKoil TexHUKH. Hawmbonee cTaOWIBHBIE pPE3yNbTaThl JIOCTUTAIOTCS TIPU
COYETaHUM AaHATOMUYECKH OOOCHOBaHHOW (UKcauu TKaHeW M Mausdned KOPPEKIUH MITKUX
CTPYKTYD, YTO MO3BOJISIET MTOBBICUTH yIOBJICTBOPEHHOCTD MAIIIEHTOB U CHU3UTH PUCK OCIIOKHEHUH.

Kniwouyesble: Oafipds@d@vdzj W Otesf d&zOMmisd € O; oJterndzjd 94 CBB
sted3ddteso Odzadd ME dZOHLJIC Cp; j SO, s dR) da@dSSE RBJd?j 9 Ols 56 O

11 ==

dkztcec qw
B B e 4 e HbuedaporacTuka BEpXHUX BEK OCTAETCS OMHOW W3 Hauboyiee BOCTPEOOBAaHHBIX
oreparii B 3CTETUYECKOW XUPYPTUU JIUIA, IPH ITOM OCO00E€ MECTO 3aHMMAeT KOPPEKIUs BEK Y
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MAIMEHTOB C a3MaTCKUM THUIIOM AaHAaTOMHUHU, TA€ LEJNbI0 BMELIATENIbCTBA SIBISIETCA HE CTOJBKO
W3MEHEHHME 3THUUYECKUX MPU3HAKOB, CKOJIBKO (POPMUPOBAHUE €CTECTBEHHOW M TapMOHUYHON BEpXHEH
ckianku Beka [1]. CoBpeMeHHbIe TIPEICTaBICHUSI 00 ICTETHKE MEPHOPOUTAIILHON 30HBI CMEIAIOTCS B
CTOPOHY COXPAaHEHMs WHAMBUIYaJbHBIX AaHATOMHYECKMX OCOOEHHOCTEH, uTo TpedyeT OT Xupypra
BBICOKOH CTEIIEHN aHATOMUYECKOW TOYHOCTH U TIEPCOHAIN3AIMH TAKTUKY BMEIIATENbCTBA [2].

AHaTOMMsI BEPXHErO BEKa y NAIUEHTOB a3MaTCKOTO IPOMCXOXKICHHUS XapaKTEpU3YETCs PSAAOM
NPUHIUIHATIBHBIX OTIIMYMIA: O0Jiee TOJICTast KOXKa, BHIPAKCHHBIH TOJKOKHBIN KUPOBOU CIIOW, HU3KOE
WIA OTCYTCTBYIOIllEE NPUKPEIUICHUE AallOHEBPO3a MBIIIIBI, MOAHMMAlOIIEN BepxHee Beko (levator
aponeurosis), a TaK)Ke HAJMYUE SMUKAHTYCA U CHIDKEHHOH BBIPAXEHHOCTH OPOUTAIIBHOW CEeNThl. DTH
0COOEHHOCTH 00YCJIaBIMBAIOT OTCYTCTBHE WM CJIa0YIO BBIPQ)KEHHOCTh CYIpaTap3ajJbHON CKIAJIKU U
dbopMupyrOT crenupUUECKUd ICTECTHYECKH 3ampoc, HAMpaBICHHBIA HA CO3MaHHME CKIIAJKU,
MaKCHUMaJIbHO MPHOIIMKEHHON K ecTecTBeHHOH [3].

Knaccuyeckne  meronbl  OnedapomyacTuky, pa3paboTaHHBIE  MPEUMYIIECTBEHHO IS
€BPOIECONIHOM aHATOMUM, HE YUUTHIBAIOT 3TUX MOP(HOJIOTHUECKUX Pa3IUIMi U IPU UX IPUMEHEHUH Y
NAIlMeHTOB C a3WaTCKUM THUIIOM BEK MOTYT NPUBOAUTH K TUIEPKOPPEKIHH, (POPMUPOBAHUIO
Ype3MEpPHO BBICOKOW WM HEECTECTBEHHOW CKJIAJKH, AaCHUMMETPUM U IIOBBILICHHOW 4YacToOTe
IIOCJICONEPAL[MOHHBIX OCJIOKHEHUH, BKJII0OYasi pyOLOBYI0 eopMalivio U HapylIeHUE CMBbIKAHUS BEK.
B s10it cBsi3u 0co0yro akTyaJlbHOCTh NPUOOPETAIOT TEXHHKH, HAIpaBJICHHbIE HAa BOCIPOM3BEACHUE
AHATOMHYECKH OOOCHOBAHHOTO COCIMHEHMS KOXH C allOHEBPO30M JIeBAaTOpa WIIM Tap3albHON
IUTACTHHKOW ¢ MUHUMAIILHOW TpaBMaTH3anuei Tkanei [4].

B mocnenHue ToApl MPEATOKEHO 3HAYUTEIBHOE KOJIMYECTBO MOIU(PHUIIMPOBAHHBIX TOIXOJIOB,
BKJIFOYasl IIOBHBIC, pa3pe3Hble U KOMOMHUPOBAHHbIE METOJUKH, Kaxaas M3 KOTOPBIX HUMEET CBOU
MOKa3aHUs B 3aBUCHMOCTH OT TOJIIUHBI MSTKUX TKAaHEH, HaJMUUsl W30BITKA KOXKH U BBIPAKCHHOCTH
KHUPOBbIX MakeToB. COBpPEMEHHBbIE HCCIIEAOBAHUS JEMOHCTPUPYIOT, YTO KJIIOYEBBIM (HDaKTOPOM
YCIIEIIHOTO HCXOJAa SBJISIETCS HE BBIOOP KOHKPETHOM TEXHUKM KaK TaKOBOM, a ajeKBaTHas
[IpeloNepalioOHHAasl OLEHKAa aHaTOMMM MallMeHTa U TOYHOE MO3ULMOHUpOBaHME OyayIlel CKIaIKu C
y4ETOM STHUYECKHUX U WHIUBHYaTbHBIX ICTETUUCCKUX HPEIIOYTeHUI [5].

Takum oOpazom, pazpaboTka W CHCTEMaTH3alMs TAKTUKA (OPMHUPOBAHUS ECTECTBEHHOMN
CKJIaJIKi BEPXHETo BeKa MPH a3uaTCKON aHATOMHHM MpeACTaBiIsIeT cO00M aKTyalbHYIO KIMHUYECKYIO U
Hay4YHYIO 3a7ady. YDIyOJ€HHOE€ TIOHMMaHUE aHAaTOMUYECKUX OCOOCHHOCTEHW, OMOMEXaHUKHU
(dbopMHpOBaHUS CKIAJKU U CPaBHUTENBHOM 3()(PEKTUBHOCTH PA3NUYHBIX XUPYPTUUYECKHUX MOAXOJIOB
MIO3BOJISIET MOBBICUTH MPEACKAa3yeMOCTh PE3YyJIbTaTOB, CHU3UTh YAaCTOTy OCJIOXHEHMH U 00ecrnedyuTh
BBICOKUH YpPOBEHb YAOBJIETBOPEHHOCTH MALMEHTOB, YTO COOTBETCTBYET COBPEMEHHBIM TPEeOOBaHUSAM
ICTETUYECKON XUPYPIHUN.

MaTepwuarnhbl " Me T oAb Hcongi@ake [ BeBoAHEH 9 B popmaTe
CUCTEMATUYECKOTr0 JIUTEPATYPHOT0 0030pa C 3JI€MEHTaMU KaueCTBEHHOT'0 aHajIn3a, HalpaBJIeHHOrO Ha
OLIEHKY TaKTUK (OPMHUpPOBaHMS BEpPXHEH CKIAJKM BEPXHEro BeKa Yy TIAlUEeHTOB C a3MaTCKOi
aHaromueil. Merogomnorusi coorBercTByeT pexkomenaauusM PRISMA (2020). Tlouck ny6nukauuii
npoBojmics B 0azax ganHbIx PubMed, Scopus, Web of Science u Cochrane Library 3a nepuon 2015—
2025 rr. ¢ WCHOJB30BAaHMEM KIIOUEBBIX TEPMHHOB, OTPAXKAIOIIUX OCOOEHHOCTH a3MaTCKOU
6nedaponaacTuku U MeTo bl (HOPMUPOBAHMS CKJIAJIKU BEPXHETO BEKa.

OT60op BKJIIOYAT TOCIEAOBATEIBHBIA CKPUHUHT 3arojIOBKOB, aHHOTAIIMK M TOJHOTEKCTOBBIN
aHanu3. Brioyanuch KIMHUYECKHE MCCIIEOBAaHUS U 0030pbl (N>5), ONMUCHIBAIOIINE XUPYpPrHUECKHUe
TEXHUKM W MX pe3yJibTaThl, HUCKIOYAIUCh paboThl 0€3 KIWHUYECKUX JAHHBIX, €IUHUYHBIE
HaOmofeHnss W nyOnukatel. VI3Biekanuch JaHHBIE O THIE BMELIATEIbCTBA (LIOBHBIE, pa3pe3HbIE,
KOMOMHHPOBaHHbIE TEXHUKH), aHATOMUYECKUX OCOOCHHOCTSX MAllMeHTOB, MapamMeTpax ONepaluud U
KIMHUYECKNX HcxogaX. OILEHUBAIUCh €CTECTBEHHOCTh CKIJIQJAKH, CHUMMETpHs, CTaOMJIBHOCTh
pe3yJibTaTa U 4aCTOTa OCJIOKHEHHUIA.

AHanu3 HOCWJI KAueCTBEHHBIM XapakTep C DJJEMEHTAMHU OIHUCATENIbHONW CTATUCTHUKH.
ComoctaBisimich  3(PGEKTUBHOCT, M 0€30MACHOCTh PA3IUYHBIX TMOAX0/0B. KOIMYeCTBEHHBIH
00bEeTUHEHHBIN aHAN3 HE BBINOJIHSJICA M3-32 HEOJHOPOJHOCTH MccienoBanuil. [IpoBeneHa oreHka
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KayecTBa MyOJIMKAIMi M pPHUCKA CHCTEMaTHMYECKHX OIIMOOK C MOCIEAyIoIed CucTeMaTH3alen
pe3yabTaTOB.

Pe3ynbTaTtThb U CAaaiue HEpBI@HLIN FMHIYCCKIX U 0030pHBIX UCCIICOBAHMIA
MoKazaj, 4To (QOopMHpOBaHHE ECTECTBEHHOM CKJIAJKM BEPXHEro BEKa y MAalHUEHTOB C a3MaTCKOu
aHATOMHEH OMNpeeNseTcs] KOMIUIEKCOM aHATOMHYECKUX M TEXHMYECKHX (PaKTOPOB, CPEeIU KOTOPBIX
KIIFOUEBYIO POJIb UTPAIOT OCOOCHHOCTH MPUKPEIUICHUS allOHEBPO3a MBIIIIBI, [IOJHUMAIOIICH BepxHee
BEKO, TOJIIMHA KOXU U 00BEM MpEarnoHeBpPOTUUECKON JKUPOBOW KieT4aTKU. B OonpmMHCTBE paboT
MOAYEPKUBACTCS, YTO OTCYTCTBUE WM HU3KOE MNPUKPEIUICHHE arlOHEBPO3a K KOXKE IMPENsTCTBYET
(dbopMHupOBaHHIO CTAOWMIBHON CKIIAAKH, @ U30BITOYHBIN JKUPOBOW KOMIIOHEHT YBEIMYMBAET PUCK €&
pacrnpaBiieHus B IOceonepauoHHoM niepuoae [3, 6, 7]. OIHOBpEMEHHO HaJIMYHME SIUKAHTyCa
BIIUSIET Ha BU3YaJIbHOE BOCIPUATHE CKIIAAKU U TpeOyeT yuéTa npH MJIaHUPOBAaHUU BMEIIATEIbCTBA.

CpaBHUTENBHBIN aHAIN3 XUPYPTUYECKUX METOAMK JTEMOHCTPUPYET pa3nuyus B 3p(HEeKTUBHOCTH
U yCTOMYMBOCTH pe3ybTaToB. LIIoBHBIE TEXHUKH XapaKTEPU3YIOTCS MUHUMAJIBHON TPaBMaTUYHOCTBIO
U KOPOTKHM IMEPHOJOM peabHIIUTalliU, YTO OOECIeYUBACT BBHICOKUN YPOBEHb YJOBIIETBOPEHHOCTH
MalUeHTOB, JOCTUTaIMU B pajne cepuit 85-90% [8]. Onanako yacToTa peluanBa CKIAIKA OCTaETCs
3HAYMUTEJILHOH U, 1O JaHHBIM KIMHUYECKUX HaOM0AeHUH, KonebaeTcs B npeaenax 10-35%, ocobeHHO
y MalMEHTOB C TOJICTOM KOXEW U BBIPAKEHHOM >KMPOBOM KIIETYATKOH. DTO CBSI3aHO C OTCYTCTBUEM
MIPOYHOI'0 aHATOMUYECKOTO COETMHEHUS MEXKY KOXKEH U allOHEBPO30M JieBaropa [9, 10].

Pa3pe3Hbpie MeTOIMKH, HAaNpPOTHB, MO3BOJSIOT C(HOPMHUpPOBATH Oosee HaI&KHYIO (QHKCALUIO
TKaHed 3a C4u€T NpsAMOTr0 COEIMHEHMS KOXXHM, AaloOHEBpO3a M Tap3aJlbHOW IUIaCTUHKUA. B
OITyOJIMKOBAHHBIX CEPUSAX C JUIUTEIBHBIM HAOIIOJCHHEM CTaOWMIBHOCTH CKIIAZKU COXpaHseTcs Oolee
yeMm y 90% manueHToB, a 4acToTa penuauBa He npesbimaer 2—-8% [4, 11]. Ilpu sTtom oTmedaercs
Ooylee BBICOKAs YacTOTa PAHHUX IMOCICONEPAMOHHBIX SIBICHUH, BKJIIOYas OTEK, T€MaTOMBI M
BPEMEHHYIO aCUMMETPHIO, OJHAKO B OOJILIIMHCTBE CIIy4aeB OHH HOCAT TPAH3UTOPHBIN XapakTep U He
BJIMAIOT HA KOHEYHbIN SCTETUYECKUI PE3YIIbTAT.

KomOnHupOBaHHBIE TEXHHWKH, COYETAIONIME OTPAaHWYEHHBINH pa3pe3 ¢ MIOBHOW (ukcaruei,
3aHUMAIOT TPOMEXKYTOYHOE TMOJOXKEHHE U JAEMOHCTPUPYIOT ONTHMAJbHBIA OalmaHc MEXIY
TPaBMaTUYHOCTHIO M CTA0MIIBHOCTBIO pe3yJiipTaTa. YacTtoTa peruanBa npu X IpUMEHEHUH COCTaBIISET
okoso 5-12%, 4ro nemaer WX NPEANOYTHUTENBHBIMM Yy MAUUEHTOB CO CPEIHEBBIPAXKECHHBIMU
AHATOMHUYECKHMHU 0COOCHHOCTSIMHU [12].

OtnenbHOE 3HauUeHHE UMeeT 00bEM pe3ekunu TkaHeil. CoBpeMeHHbIE JJaHHbIE CBUIETEIbCTBYIOT
0 TEHJACHIMM K Oojee ImMAAAMIEMy MOJIXOLY: H30BITOUHOE YJAJIEHHE KUPOBOM KJIETYATKU
accolMupyercsi ¢ (POpMUPOBAHHEM HEECTECTBEHHO ITyOOKOM CKIIAJKU M «CKelleTH3alen» BepXHero
BEKa, TOTJa KaK HEJOCTAaTOYHAas KOPPEKIMs YBEIMYMBAET BEPOSATHOCTh peunanBa. OnTUMaabHbIE
pe3yabTaThl JOCTUTAIOTCS TMPU COXPAHEHUU (PHU3HOJIOrMYECKOro oO0bEMa TKaHeW ¢ TOYEYHOMH
KOppeKIHen KUPoBbIX nakeTos [6,8,11,13].

[Tonoxenune ¢GopMHUPYyeMO CKIaIKU TaKKe SBISIETCS KPUTUYECKM BAXXKHBIM IapaMeTpOM.
Huskoe wim ymMepeHHoe pacroyioKeHne CKIaIKU oOecrieynBaeT 0ojiee eCTeCTBEHHbII BHEITHUM BU U
Jyd4Illee COOTBETCTBHE 3THUYECKUM OCOOEHHOCTSM NallMeHTa, TOTJa Kak Ype3MEpPHO BbICOKAs CKJIaJKa
BOCIPUHHUMAETCS Kak HerapmMoHuuyHas [14]. B COBOKyHmHOCTM MpeICTaBICHHbIE JIAaHHBIE
MIOATBEPKIAIOT, 4TO HaWIy4Ilne ICTETUUYECKUE pe3yJIbTaThI JOCTUTAKOTCS pu
WHIUBUAYATU3UPOBAHHOM TOJIXOJIE€, YYMUTHIBAIOUIEM aHATOMUIO TMAalMeHTa U OOeCHeurBaOIIEM
aHATOMMYECKH 0OOCHOBAaHHYIO (PMKCAIMIO TKaHEH ¢ MUHUMAaJIbHON TpaBMaTU3aluei.

O6 c y x g dlamgueHHble pe3yabTaThl COMIACYIOTCS C COBPEMEHHBIMHU MPEICTABICHUSIMH
ACTETUYECKOM XHPYpPIUH, COTJIACHO KOTOPBIM Yycmex OjedaporiacTUKU HpU a3uaTCKOH aHaTOMUU
OTIpe/IeNISIeTCSl HE CTOJIbKO BBIOOPOM KOHKPETHOM TEXHHMKH, CKOJIBKO TOYHOCTHIO aHATOMHYECKOU
PEKOHCTPYKIIMU M CTENIEHBIO MHIMBUIAYaIN3alMi BMEIIATENbCTBA. AHAIN3 JaHHBIX I1OKA3bIBAET, YTO
KJIFOYEBBIM 3BE€HOM (OPMHpOBAHHUS YCTOMYMBOM M €CTECTBEHHOW CKJIAQJKH SIBISETCS CO3JaHUE
HAZEKHOTO COEIMHEHUS MEXAY KOXKEH M alloHEBPO30M MBIIIIBI, OJHUMAIOUIEH BEPXHEE BEKO, C
y4€TOM TOJIIMHBI MATKUX TKaHEH U pacipesiesieHus )KUPOBBIX MaKETOB.

CpaBHEHHE METOJIUK BBIABISIET 3aKOHOMEPHBIM KOMIPOMHUCC MEXAY TPaBMaTHYHOCTBIO U
CTaOWIBbHOCTBIO pe3yibTara. lIloBHbIE TEXHUKH, HECMOTPS HA UX IMPUBJIEKATEIBLHOCTD C TOYKU 3PEHUS
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MUHUMATBHOW WMHBAa3UBHOCTH, JEMOHCTPUPYIOT OTPaHUYCHHYIO 3(PQPEKTUBHOCTh y TAIMEHTOB C
BBIPQKEHHBIMHA aHATOMHUYECKHMMH OCOOCHHOCTSIMH, UTO OOBSACHSAETCS OTCYTCTBUEM MpsAMON uKcauuu
TKaHeil. B To ke Bpemsi pa3pe3Hble METOJUKH O00ECIeYrBaIOT Oojiee TpeACKa3yeMblil U
JOJTOBPEMEHHBIN pe3yJbTaT 3a CYET AaHaTOMUYECKH OOOCHOBAHHOH pPEKOHCTPYKIMH, OHAKO
COIMPOBOXIAIOTCS OOJNBIIEH XUPYPTHUECKON arpeccueil. B 3TOM KOHTEKCTe KOMOWMHHPOBAaHHBIC
MOAXOJbl TMPEACTABIAIOTCS Hauboyiee CcOaTaHCUPOBAHHBIMHM, OCOOEHHO TPU MPOMEKYTOUHBIX
BapHaHTaX aHATOMUH.

OtnenpHOrO BHUMAaHUS 3aclly’)kKMBaeT Bompoc o00béMa pesekuuu TkaHed. CoBpeMeHHas
TEHJICHLIUS K COXPAaHEHUI0 aHATOMUYECKHX CTPYKTYp M OTKa3zy OT M30BITOUHOrO YIAJICHHS >KHpa
OTpa)kaeT MePexol OT «PEAYKIIMOHHOI0» MOJX0/1a K KOHLIETIIMA BOCCTAHOBJICHUSI U MOJIEIUPOBAHMUS.
UpesmepHasi pe3eKiusi MPHUBOIUT K HApYIICHUIO E€CTECTBEHHOW Tomorpaduu Beka, TOraa Kak
OpPraHOCOXPAHSIOIINE TEXHUKH MO3BOJIAIOT JOOUTHCS 0oJiee MITKOro U (PU3UOIOTUYHOTO pe3ysbTara.
DTO COOTBETCTBYET OOIIEMY HANPABICHUIO PAa3BUTHUS ICTETUYCCKOW XHPYPTHH, OPUEHTUPOBAHHOMY
Ha COXpPAaHEHUE MHIUBUIyAIbHOCTH ITALIUEHTA.

BaxHbIM acnieKTOM SIBIISETCS M ATHUYECKAS] YyBCTBUTEIBHOCTh BMEIIATENIbCTBA. DOpMUpPOBAHUE
CKJIAJIKU HE JOJKHO CTPEMUTBHCA K €BPOINECOUIHOMY CTaHAAPTY, a JOJKHO YUUTHIBATh KyJIbTYpPHBIE U
ACTETHYECKUE MPEANIOITCHUS NarnreHTa. HermpaBmibHBINA BRIOOP YPOBHS CKIIATKU U €€ KOH(UTYpaIiH
SBJISIETCS. OJHOM W3 YacThIX NPUYUH HEYJOBIETBOPEHHOCTH, HaXE MNPU TEXHUYECKH KOPPEKTHO
BBITIOJIHEHHOU OINEepaIuu.

Hecmotpst Ha 3HauMTENbHBI OOBEM JOCTYNHBIX IAHHBIX, CJIEIYEeT YUUTHIBATH OTPaHHYCHUS
MPOBEIEHHOIO aHAIN3a. DBOJIBIIMHCTBO MCCIEAOBAHUM HOCUT PETPOCIEKTUBHBIM  Xapakrtep,
OTJIMYAeTCs BapuaOENbHOCTHIO METOJUK M KPUTEPUEB OIEHKU pPE3yJIbTAaTOB, YTO OTIPaHUYMUBAET
BO3MOKHOCTh TPSMOTO COIOCTaBJICHUsI JaHHbIX. OTCyTCTBHE YHU(DHUIIMPOBAHHBIX IIKAJI OLEHKH
ACTETUYECKOTO pe3ylbTaTa W JIOJITOCPOYHOTO HAONIONEHUS TaKkKe OCTaéTcsl CYIIEeCTBEHHOM
po0IeMOii.

3aknwouyeHune

®opMHUpOBaHNE €CTECTBEHHOW CKJIAJKM BEPXHEro BeKa Yy NAlMEHTOB C a3MaTCKOW aHaTOMUEH
TpeOyeT CTPOTr0 WHIUBUAYAIHM3UPOBAHHOTO TONXO0Jd, OCHOBAHHOTO Ha JCTAILHOM aHAJIN3e
aHaToMu4eckux ocoOeHHocTel. Hanbomnee cTrabunbHbIe U MpeAcKazyemMble Pe3ylbTaThl TOCTUTAIOTCS
MPU CO3JaHUM AHATOMUYECKH OOOCHOBAHHOW (DUKCAIMM TKaHEW C MHUHUMAJIBbHO HEOOXOJIUMOU
TpaBMmaTu3anueil. OnTuManbHas TaKTUKA OMpEeNnseTcs coueTanneM Mopdoriorudeckux (HakTopoB u
MpeArnoaraeT BbIOOP MEXAY ILIOBHBIMHU, Pa3pe3HbIMU WM KOMOWMHHPOBAHHBIMH METOJIUKAMHU C
YYETOM UX MPEUMYLIECTB U OTPAHUYCHUM.

CoBpeMeHHbIE TOAXObl OPUEHTUPOBAHBI Ha COXpPAaHEHHWE €CTECTBEHHOCTH, 00BhEMa TKaHEH W
3THUYECKON IapMOHHHM, YTO MO3BOJISIET MTOBBICUTH YAOBJIETBOPEHHOCTD MTALIMEHTOB U CHU3UTH YaCTOTY
ocinoxkHeHuM. JlanbpHeWne WCCIeOBaHUs JIOJDKHBI OBITh HANpaBJIICHBl Ha CTaHJIAPTHU3ALMIO
KPUTEPUEB OIICHKH PE3yJIbTaTOB M MPOBEIEHUE MPOCIEKTUBHBIX PabOT ¢ AMUTENBHBIM HAOTIOACHUEM
JUISl yTOUHEHUS ONTUMAJIbHBIX XUPYPTHUECKUX CTPATETUI.
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KUBEPBE3OMNACHOCTb UW®PPOBOIO ITOCYAOAAPCTBA: At
SAUNTHBIX MEXAHMW3MOB B BKEOLRBAXEMAHA

dlszHjdals™ 1 ¢f] ¢csOOcOdzHddzMC d2 Is
v OffP@dzB j ss9o O 1.1 ., MOMBJdH [k ddzd dz
| StetsH s O PGPz @ ¢ O 5 Ol

A H H 0 T aBicame ananu3upyercs cocTosiHue kudepOe3onacHocTy HU(POBOro rocyAapcTBa
Kazaxcrana. PaccmarpuBaroTcs apXUTEKTypHbIE OCOOCHHOCTH KJIIOYEBBIX IIAaTGoOpM, poib
ANEKTPOHHOU IUGPOBOI MOJNUCH B CHUCTEME HICHTU(UKAIIUU, a TAK)KE OCHOBHBIE YIPO3bI, BKIIOYAS
COLMAJIHYI0O MH)KEHEPUIO M TEXHUUYECKHE YS3BHUMOCTU. BBISBICHBI CHCTEMHBIE PHCKH, CBSI3aHHBIC C
LHEHTpadu3anuell  JaHHbIX U 4yenoBeueckuM  (aktopoM. IIpoBeseHo  comocraBieHHe ¢
MEXIYHApPOAHBIMH MOJAETSIMH M TIPEAJIOKEHAa aBTOPCKAsh MOJIENIb TOBBIIICHUS YCTOHYMBOCTH
uudpoBor 3KOCHCTEMBbI Ha 0a3e apXxuTekTypbl HyJeBoro noepus (ZTNA) u cucteM MOHUTOpPUHTA
coObITuit 6e3onacuoctu (SIEM).

K 11 104 e BGUEO: BKAabepOe30nacHOCTh, LU(POBOE TOCYIapCTBO, JJIEKTPOHHAS MOAMUCH
(OUIT), Kazaxcran, ¢pummnr, ysssumoctu, Egov, ZTNA, SIEM, 3amura nadpopmanmn.

Hudposas Tpanchopmaiius rocyJapcTBeHHOro ynpasieHus B Kazaxcrane 3a mocienHue rofsl
cTaja HE MPOCTO HWHCTPYMEHTOM IIOBBIINIEHUS YIOOCTBAa, a CHCTEMHBIM HW3MEHEHHEM MO
B3aMMOJICICTBUS TOCyJapcTBa U oOmIecTBa. 3HAUMTEIbHAs 4YacTh YCIOYr IEepeBeleHa B OHJIAiH-
dopmar, MEXKBEIOMCTBEHHOE B3aWMOJICHCTBHE  OCYIIECTBIIACTCS  4Yepe3 HHTErPUPOBAHHBIE
w1aTGopMbl, a TpaxaaHe MOIydaloT BO3MOXKHOCTh JTUCTAHIIMOHHO O(OPMIISTH TOKYMEHTHI, [10/1aBaTh
3asiBJICHUS U MOATBEPKIaTh IOPUIANUECKH 3HAUUMBbIe NeicTBUA. L[eHTpanbHyI0 posib B 3TOH cUCTEMeE
UrpaeT >JIEKTPOHHAs IU(pPOBas MOANNCH, OOJAAaromas OPUANIECKON CHUIOH M 00ECTIeYMBAIOIIAS
UJIEeHTU(DHUKAITIO TUIHOCTH B U poBoii cpene [1].

PazButre 1ndpOBBIX CEPBUCOB IMPHUBEIO K PE3KOMY YBEIMYCHHIO 00BbEMa 00padaThiBaeMbIX
JAHHBIX M POCTY 3aBUCHUMOCTH TOCYJApCTBEHHBIX IPOLIECCOB OT MH(OpMAIMOHHBIX cuctem. Ilpu
BBICOKOW CTETIeHW IICHTPAJIH3alMd IUPPOBOH apXUTEKTYphl Jr00ash TEXHHYECKas YSI3BUMOCTh
Croco0OHa MOBJIMATH Ha IIUPOKUI KpyT moib3oBareneid. CTaTUCTUKA MOCIEIHHUX JIET AEMOHCTPUPYET
YCTOMYMBBIA POCT KHOEPHWHIIUACHTOB, BKIJIIOYAs BPEJOHOCHBIC aTakW, (PUITMHTOBBIE KaMIIAHUH |
MOTBITKM HECAHKIIMOHUPOBAHHOTO JOCTyHa K TocyJapcTBeHHbIM miuatgopmam [2]. Ilpu 3TOM
3HAYHUTENNbHAsl YacTh YIPO3 CBsA3aHA HE C TEXHHMYECKHMMH COOSIMH, a C YEJIOBEYECKHM (HaKTOPOM —
HE/I0CTaTOYHON OCBEIOMIIEHHOCTBIO MOJIb30BaTENEN U YA3BUMOCTBIO K COLMAIBHON MHXKeHepuH [3].

Oco0OeHHOCThIO Ka3aXCTAaHCKOM MOJENIN SBISETCS BBICOKAash WHTErpanusi CEpBUCOB U
KOHIIGHTpallusl JaHHBIX B paMKax eAuHON w1udpoBoil skocucteMbl. C OAHOM CTOPOHBI, 3TO
o0ecrieynBaeT CKOPOCTh, YIAOOCTBO W MPO3PAYHOCTh aIMHUHHCTPATUBHBIX mporenyp. C npyroi
CTOPOHBI, (POPMHUPYETCSI CHUCTEMHBIH PUCK, IPU KOTOPOM KOMIIPOMETAIMsl KJIIOUEBOTO y3J1a MOKET
MOBJIEYh MACIITA0HBIE TOCIEACTBHS. MeXKIyHapOIHBIE HCCIEAOBAHMS TOATBEPKIAIOT JHICPCKUE
no3unuu KazaxcraHa B permoHe 1o temmnaM UQppOBU3aMH, OJHAKO MOAYEPKUBAIOT HEOOXOIUMOCTh
CHHXPOHH3AIMY PA3BUTHS CEPBUCOB U MEXAHU3MOB 3alIHTHI [4; 5].

B ycnoBusax yckopeHHO# 1(poBoit TpaHchopMaIui BOZHUKAET HE0OOXOAMMOCTh KOMIUIEKCHOTO
aHaIM3a apXUTEKTyphl KHOepOe30macHOCTH IHUQPPOBOTO TOCYNApCTBA, OIEHKA YCTOMYMBOCTH
CYLIECTBYIOIIMX MEXAaHMU3MOB 3alllUThl U BBISBJICHUS HAIpaBIEeHUH MX coBeplieHcTBoBaHMA. Llenb
HACTOSIIIETO MCCIICOBAHUS 3aKIIIOUACTCS B CHCTEMHOM aHAIIM3€ apXHUTEKTYPHBIX OCOOCHHOCTEH W
ysi3BUMOCTe 1dpoBoil sKkocucTeMbl Kaszaxcrana, a Takke B (OPMHPOBAHUHU TPAKTHUECKUX
PEKOMEHJAIMK 10 TOBBIIICHUIO €€ YCTOMYMBOCTH C YYETOM JEHCTBYIONIMX CTPATETHYECKUX
JOKYMEHTOB B c(hepe kubepoesonacHocTH [6; 7].

[udposas skocucrema Kazaxcrana BBICTpOEHA IO MOJENH BBICOKOW IEHTPAJIHM3aIMU, IPH
KOTOpPOH OCHOBHBIE TOCYAAapCTBEHHBbIE (YHKLIMU HMHTEIPUPOBAHBI B E€AMHYIO HHQPACTPYKTYPHYIO
cpeny. Takas apXuTeKTypa TpeAroiaracT KOHIEHTPAIMIO CEPBUCOB, JAaHHBIX W MEXaHH3MOB
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UACHTUDUKAIIMM B paMKaxX B3aUMOCBS3aHHBIX IUIaTGopM. LIEeHTpaJIbHBIM 3JIEMEHTOM CHCTEMBI
BICTyraeT mnoprain EQOV.KZ, KoTopelil (hakTUUECKH BBIIONHSIET POJb LU(PPOBOrO IILTIO3a MEXKIY
rpaxaaHaMy, OHM3HECOM M TOCYNapCTBEHHBIMH OpraHamu. Yepe3 HEro OCYIIECTBIISETCS Iojada
3adBJICHMH, IIOJlyY€HHE CIPaBOK, PpErucTpauus HOpUAMYECKMX JeMcTBUH M JocTynm K
MEXXBEJOMCTBEHHBIM CEpPBUCAM.

OtpacneBas 1U(pOBU3aLMs pa3BUBACTCA Yepe3 CHELUATU3UPOBaHHbIE HH(OPMAIOHHbIE
cucremMbl. B cdepe 3npaBooxpanenuss Qynkuumonupyer E-JleHcaynbplk, aKkKyMyJHpyrOmas
MEIMLMHCKUE JaHHble W obecnednBaronias oOMeH HHpopManuell Mexnay yupexaeHusmu. B
obpasoBaTenbHOU cpefe aencTBytoT miardopmbel Kynnenuk u eDumarket, popmupyromue mudpoByro
o0pa3oBaTenbHy0 HHPPACTPYKTYypy. PUHAHCOBBIN U UICHTU()UKALMOHHBIA KOHTYp MOAJEPKHUBAETCS
yepe3 cepsrchl HarnmonansHoro 6anka u Homep 1414, KOTOPBI MCHONB3YyeTCs A1 KOMMYHHUKALUU U
HOJTBEpXkKAeHUS onepaiuid. IHppacTpyKTypHYy10 OCHOBY LIM(POBOro B3auMOJCHCTBUS 00ecrieunBaeT
HAIlMOHAJIbHBIN ONEpaTOp CBS3U, YTO YCUIMBACT BEPTUKAIbHYIO UHTEIPALIUIO CUCTEMBI.

Kito4ueBbIM CBSI3YIOIIUMM 3J€MEHTOM BCEHl apXMTEKTyphbl SBISETCS 3JIEKTPOHHAas LuQpoBas
MOJIKCH, 00Janaomas IOPUIHIECKON CHIION, paBHO3HAYHOW coOCcTBeHHOpYUHOU moamucu [1]. DI
obecrieyrBaeT UACHTU(GUKALMIO T0JIb30BATENs U OATBEPXKICHHE FOPUANYECKH 3HAUYUMBIX JeHCTBUI B
NEeKTpOoHHOU cpeae. daxkThuecku OHa BBICTYNAET YHUBEPCAJIBHBIM «KJIOYOM» JOCTyHa K
roCyJapCTBeHHbIM cepBucaM. OJIHAKO LIMPOKOE PacHpOCTpaHEHUE OOJIAYHOTO XPaHEHHs KIIIOYeH,
HECMOTpsI Ha YJIOOCTBO Uil MOJBb30BaTelel, (OPMUPYET IOMOIHUTEIBHBIA ypoBeHb pucka. [lpu
KOMIIPOMETAIIMM yJIOCTOBEPSIOIIErO LIEHTpa WIM MHPPACTPYKTYpbl XpaHEHHsI BO3MOXKHBI MacCOBBIE
MIOCJIEACTBHSI, 3aTParuBaroIIfe 3HAUNTEIbHOE KOJIMYECTBO M0JIb30BaTEIEH OHOBPEMEHHO.

C TOouKkM 3peHus crpaTreruueckoro peryiaupoBanus Kaszaxctan cdopmupoBan pa3BUTYIO
HOpMaTUBHYIO 0azy B cdepe mudpoBH3aUMK U KUOEpOE30MACHOCTH, BKIIIOYAs TOCYIapCTBECHHBIC
CTpaTeruy M KOHUENUUU Pa3BUTUA [6; 7]. MexIyHapoaAHbIe SKCIEPThl OTMEYAIOT BBICOKMH YPOBEHb
MHCTUTYLIMOHAJIBHOM NMPOpaboTKHU HU(POBON MOIUTUKU cTpaHbl [4]. BmecTe ¢ TeM B ucclieoBaHUAX
MOMYEPKUBAETCS, YTO CKOPOCTb MHTETpAallMM CEPBHUCOB HEPEJIKO ONEPEkKAET Pa3BUTHE MEXaHU3MOB
YCTOMYMBOCTU M HE3aBUCHUMOTO KOHTpouisi [4; 5]. OTo o3Hauaer, 4ro (hyHKIMOHAIbHAS 3pENOCTh
CHCTEMBI HE BCET/a COIPOBOXK/IAETCS SKBUBAJIEHTHBIM YPOBHEM apXUTEKTYPHOMN 3aLUTHI.

Takum oOpa3oM, KazaxCTaHCKash MOJETIb IM(PPOBOro rocyAapcTBa JIEMOHCTPUPYET BBICOKUI
YPOBEHb MHTETpali U yJ00CTBa, OJIHAKO €€ LIEHTPAJIM30BAHHBIN XapaKTep YCHUIMBAET CUCTEMHbIE
pucku. KoHIeHTpalus 1aHHBIX, €ANHBIA MEXaHU3M UJICHTU()UKALMY U TECHAsk B3aMMOCBS3b IIIATPOpPM
co3natoT 3 dexT MacmTabupyeMoil ysI3BUMOCTH, TP KOTOPOM WHIIUJEHT B OJTHOM CETMEHTE MOXKET
MOBJIMATH HAa yCTOMYUBOCTB BCEM IKOCUCTEMBI.

[IpakTnueckasi peanusanusi MEXaHU3MOB 3JIEKTPOHHON LIMPPOBOM MOANUCU OCTAETCS OJTHUM U3
HauOosiee YsA3BUMBIX JJIEMEHTOB IM(poBoi sKkocuctembl Kazaxcrana. Hecmorpst Ha BbICOKHH
npaBoBoi ctaryc DLII u e€ xiarodyeByro posib B cUCTEME MJIEHTU(UKAIMH, YPOBEHb OE€30MacCHOCTH
OIpeJIeNIAeTCs] HE CTOJBKO CaMUM KpPUOTOrpaMuecKUM HMHCTPYMEHTOM, CKOJIBKO KaueCTBOM €ro
BHEJPEHUS B KOHKpETHbIe MHPOPMAIIMOHHBIE CUCTEMbI. T€XHUUECKUN ayJuT, NpoBeAEHHbBIN B 2023—
2024 ropax, moOKasaJ, 4YTO 3HAYUTENbHAs 4YacTb TOCYJApCTBEHHBIX M KBa3UIOCYNApPCTBEHHBIX
m1atrGopM peanu3yer MpOBEPKY CEpTU(UKATOB C HAPYUIEHUSMU 0a30BBIX MPUHLMUIIOB CEpBEPHOU
Banmuanuu [2]. B psne cioyyaeB oTcyTCTBOBala KOPpEKTHas MpPOBEpKa COOTBETCTBUS cepTH(duKara
KOHKPETHOMY TOJIb30BaTel0, YTO CO3/1aBaJ0 BO3MOXKHOCTD MOJMEHbI HIEHTU(UKAIIMOHHBIX JaHHBIX
1 00X0/1a MpoLeaypsl ayTeHTU(UKAIINH 0€3 HCIIOIB30BaHUS 3aKPhITOTO KIIIOYa.

[TonobHble yS3BUMOCTH OBUTM BBISIBJIEHBI B CHUCTEMAax JOKYMEHTOOOOPOTa, MEIMIIMHCKHUX
nopTajax U OTJENbHBIX OOIIECTBEHHO 3HAUUMBIX cepBHcax. Oco0yr0 00eCIIOKOEHHOCTh BbI3bIBAET TOT
(akT, 4TO YacTh BBISIBIEHHBIX NMPOOJIEM yCTpaHsIIaCh C 3aJI€P>KKOM, HECMOTPSI Ha YBEJAOMIICHHS Yepe3
MEXAaHMU3MBbl OTBETCTBEHHOI'O PpACKpBITHSA YSI3BUMOCTEH. OJTO CBHJAETENBCTBYET HE TOJIBKO O
TEXHUYECKUX HEJAOCTaTKaX, HO U 0 HAJIMYMH UHCTUTYIIMOHAIBHBIX 0aphepoOB B CUCTEME PearupoBaHHs
Ha KuOepuHIMIeHTHl. TakuM o0pazom, mpoOieMa HOCUT CHCTEMHBIM XapakTep: Jake NMpH HaJIWYUU
dbopManbHO  3aIMUIEHHOW  KpunTorpaguueckodl  MHQPACTPYKTYphl  apXUTEKTypHble U
OpraHU3alMOHHbIE HEJOUYETHI CITIOCOOHBI CYIIECTBEHHO CHU3UTh YPOBEHb peaibHON 0€30MacHOCTH.
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He wmenee cepné3nbiM (hakTOpoM pricka ocTaércs colnmalbHas WHXKeHepws. VcciemoBaHus
MIOKa3bIBAIOT, YTO 3HAUUTENbHAs 4YacTh KUOEPUHLUACHTOB B CTpaHE CBs3aHA C YEJIOBEUYECKUM
¢akTOopoM, a HE C MPSAMBIM B3JIOMOM TEXHUYECKUX CUCTEM [3]. OUIIMHTOBBIC CAalThl, UMUTHPYIOIINE
rOCYJapCTBEHHbIE MOpPTaibl, T€IEPOHHOE MOLICHHMYECTBO C HCIIOJIb30BAaHUEM IICHXOJIOTMYECKOIO
JaBIICHHUS, a TaKKe pPACChUIKA TOJENIbHBIX COOOUICHHH OT HWMEHHM O(HIMAIBHBIX HOMEPOB
bopMHpYyIOT MaclITaOUpyeMyl0 MOJENb aTak. B ycClIOBHSX MaccOBOrO MCIOJIb30BaHHS LUPPOBBIX
CEPBUCOB TAaKHE CXEMBI IIO3BOJIAIOT 3JIOYMBIIUICHHUKAM OXBaTbIBATh IIMPOKHUE I'PYIIIBI HACEICHUS,
HKCILTyaTUpys JA0BEpUE K TOCYAapCTBEHHBIM IIATPOPMAM.

JIONOJTHUTENBHBIM ACTIEKTOM YCTOHYMBOCTH IM(POBOTO roCynapcTBa SIBISIETCS CIIOCOOHOCTD
MHOPACTPYKTYpbl BBbIIEPKHUBAaTh HArpy3ky M oOecrneuuBaTh CTaOMIBHOCTb pabOTBl CEPBUCOB.
MaccoBoe oOpaieHue TpakJaH K OHJAHH-YCIyraMm BBISSBUJIO MPOOJIEMBI MAcCIITAOMPOBAHUS W
TEXHUYECKON HaAEKHOCTH, YTO MPOSIBIIAETCS B cOO0AX, 3a7iepKKax 00OpabOTKHU 3allpOCOB U BPEMEHHOM
HEIOCTYIHOCTH CepBHCOB. [Ipu STOM cOXpaHseTCs BBIPQKCHHBIH HU(PPOBOH pa3pblB  MEXIY
TOPOACKMM M CEJIbCKUM HAaCEJICHMEM, YTO OrPAHWYMBAET PABHOMEPHOCTh JOCTYyNa K IU(POBBIM
ycIyraM M CHWXXKAeT OOMMH ypOBEHb BKIIOYEHHOCTH OOIIECTBA B IHU(PPOBYIO 3KOCHUCTEMY.
Me:xyHapOJHbIE JKCHIEPTHl OTMEYAIOT, YTO JJIA CTpaH PETrMOHA XapaKTEPHbI MHCTUTYLMOHAJIbHAS
¢parMeHTanysi W OTrpaHUYEHHBIE PECYpChl PEAarMpoOBaHUs HA WHIMICHTHI, YTO JOMOJHHUTEIHHO
YCIIOKHSET 3aJjauy 00eCrieueHusl yCTOMYUBOCTH [4].

Takum 00pa3oM, BBICOKAsI EHTPATH3AINS aPXUTEKTYPbI, 3aBUCUMOCTh OT €IMHOTO MEXaHU3Ma
3JIEKTPOHHON UIEHTU(UKALIUU U TTOBEIEHYECKHE 0COOEHHOCTH I0JIb30BaTeNIel (POPMHUPYIOT KOMILIEKC
B3alMOCBS3aHHBIX PUCKOB. DTH PUCKU HE MOTYT OBITh YCTPAaHEHbI UCKIIOYUTEIBHO TEXHUYECKUMHU
CpeAcTBaMH U TpeOYIOT COYETaHMsl ApPXUTEKTYPHbIX, OPraHU3allMOHHBIX M HPOCBETUTEIBCKUX
peIleHHIA, HAaPaBJICHHBIX HA IMOBBIIICHUE YCTOWYHMBOCTH BCEH M (PPOBOIT CHCTEMBI.

Tabnuua 1 — CpaBHUTENbHBIN aHAIU3 MOJEIeH IM(PPOBOrO yIpaBJIeHUs

KemteplKaszaxci19cTtToHusa/Poccua [Kutan |CLWLA
eHTpanu3oB | Muterpamu | @parMeHTH
Ap X n 1 € llenrpanuzos | JleneHTpan30 1 13 rpat P p
o aHHBIN Xxa0 B OBaHHasl,
pHas auHbiii Xab Baptas cet («['ocycmyru» | cymepanmbl | 4aCTHBIN
MO A e nb (Egov X-Road
A (Egov) ( ) ) (WeChat) CEKTOp
buomerpus
Tonbko Ha ID- | KOII AKKayHTbI
X p aH e H Obnaunoe / ’ ’ Y PoiHouHBIE
N Kapre y oOnavHoe + B
K 1Y e N cmapT-KapThl MEXaHU3MBbI
MOJIb30BaTeNsl | cMapT MPUIIOKEHU
X
Ou e H K g Jlunep B LIA,
Knoéep |HO OtanoH Kypc Ha Toranenslid | [IpuBaTHOCTH
6 e 3 0N g uHBeCTUIMH | OE30MACHOCTH | CYBEPEHHUTET | KOHTPOJIb 4yepe3 3aKOHBI
TH OTCTAKOT
3aBucumocts | OTCyTCTBH
Enunas Touka | Kpaxa ®parmeHTail
FnaBHDb . oT e
OTKa3a, KOHKPETHOM ust
pucKkK HUMIIOPTO3aM€e | MPUBATHOCT
¢bummHr KapThl CTaHJapTOB
HIEHUS u

Jlnst orieHKH yCcTOWYMBOCTH IM(poBoro rocynapcrsa Kazaxcrana HE0OX0IMMO paccMaTpUBaTh
€ro MOJEJNb HE U30JIMPOBAHHO, & B CPABHEHUHU C PA3IMYHBIMU MEXIYHAPOIHBIMU APXUTEKTYPHBIMHU
noaxonamu. OcrtoHusi, Poccusi, Kutait m CIIIA neMOHCTpUpPYIOT pasHble CTpaTeruu IU(POBOTO
YIPaBICHUS, OTJIMYAIOIIMUECS CTEIEHBIO UEHTPAIN3ALNH, PACHPEACIICHUS JaHHBIX WU YPOBHEM
rOCYJIapCTBEHHOTO0 KOHTpPOJiss. CONMOCTaBICHUE H3TUX MOJIENEH TMO3BOJISIET BBIIBUTH CHUCTEMHBIE
MPEUMYILIECTBA U YA3BUMOCTH Ka3aXCTaHCKON apXUTEKTYPHI.

Kazaxcranckas Momenb XapakTepHU3yeTcsl BBICOKOW CTENEHbI LIEHTPAIM3AUMU W WHTETPallUU.
[Topran EQov.Kz BeimosHsIeT QyHKIIUIO €AMHOTO IUPPOBOTro xabda, a AJIEKTpOHHAas! [U(pPOBas MOIHCH
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SIBIIICTCS. YHUBEPCAIBHBIM MEXaHU3MOM HACHTU(UKAIMU W TOATBEpKACHHs neicTBuil. OOnauHoe
XpaHeHue KIouel obsierdaeT JOCTyn TpaXkIaH K CcepBUCaM, OJHAKO MpU 3TOM (HOpMHUPYET
3aBHCUMOCTh OT YCTOMYUBOCTH YAOCTOBEPSIOIIUX IIEHTPOB. Takasi CTpyKTypa MOBBIIIAET yA00CTBO U
CKOPOCTb B3aHUMOJICHCTBUS, HO CO3AAT PUCK MACHITAOMPYEMBIX MOCIEICTBUN MPU KOMIIPOMETALUU
LIEHTPAJIBLHOIO 3JIeMEHTa. MeXIyHapoJHble UCCIEN0BaHUs YKa3bIBAIOT, YTO MpU OBICTPOM pa3BUTUU
uudpoBoi HHGPACTPYKTYPHI MHBECTUIIMU B MEXaHU3MBI 3alllUTHI HE BCET/Ia PacTyT NPONOPIHOHAIBEHO
[4; 5]. B pesynbrate BO3HHKAeT 3(PPEKT «eOUHONW TOYKH OTKaza», MPU KOTOPOM HHIIUICHT B
LEHTPAJIBLHOM CErMEHTE CIIOCOOCH MOBJIHATH Ha 3HAYUTENbHYIO YacTh BCEH CUCTEMBI.

DCTOHCKasi MOJieNb, HAIPOTUB, IOCTPOEHA Ha MPHUHLMIIE pPaCHpPEleIEHHON apXUTEKTYpHI,
peanu3oBaHHOM yepe3 cuctemy X-Road. B naHHOW cucTeMe NaHHbIE HE aKKyMYJIHUPYHOTCS B OJHOM
LIEHTPE, a paCHpEeNeysloTCs MEXAY BEAOMCTBAMH, 4YTO CHMYKAET BEPOSITHOCTH MacCOBOM
koMipoMetaruu. Kimtoun 1udpoBoil uaeHTuuKanuy npeuMyIieCTBEHHO HaXOATCs Y MOJIb30BaTeNs,
a HE B ICHTPAJU30BAaHHOM oOO0jaKke. DTO OrpaHMYMBACT MaciTald MOCIEACTBUN MPH B3JIOME OJHOTO
y371a 1 YMEHbBIIIAeT CUCTEMHBIN puck. JleneHTpanu3auys B JaHHOM Cllydyae BBICTYNAaeT HHCTPYMEHTOM
MOBBIIICHUS] YCTOMYMBOCTH, XOTS M HE UCKJIIOYAET JIOKAIBHBIX Yrpo3 [4].

Poccuiickass Moienn BO MHOTOM CXO’Ka C Ka3aXCTaHCKOHM MO YpPOBHIO LIEHTPATU3alliU, OJHAKO
oTau4aercs 0oJjiee BBIPAKEHHBIM aKIEHTOM Ha TEXHOJIOTMYECKUH cyBepeHuTeT. lleHTpanu3oBaHHbIN
nopran «locycinyru» U rocyqapcTBeHHass HHPPACTPYKTypa YIOCTOBEPSIIOMIUX LIEHTPOB (HOPMUPYIOT
YIPaBIsEMYI0 BEPTUKAIBHYIO CTPYKTypy. BmecTe ¢ TeM MoJMTHKAa MMIOPTO3aMEILEHUsI YCUIIUBAET
3aBUCHUMOCTh OT BHYTPEHHHX TEXHOJIOTMYECKUX PEIIeHUH, YTO MOXKET OTrpaHUYUBaTh THOKOCTHh U
CKOPOCTh aJlalTallid K MEXIyHapOJIHBIM CTaHaapTaM O0e3omacHOCTH. OCHOBHOM PUCK TaKOM MOJEIH
CBS3aH C KOHIIGHTpallMed YIpaBleHUS ¢ TOTEHIUAIbHONM U30JSIIHEeH OT TIJI00ambHOU
TEXHOJIOTMYECKON IKOCUCTEMBI.

Kuraii nemoHCTpupyeT Hauboliee LEHTPATIM30BaHHYIO MOJENb, B KOTOPOW TOCyAapCTBEHHBIC
CepBUCHI, OMOMETPUYECKHE JaHHBbIe, ()MHAHCOBBIE MHCTPYMEHTHI M LHU(PPOBbIE MPOPHUIN TpaxkaaH
MHTETPUPOBAaHBl B €AMHYIO cpeny. Takas cucremMa O0eCleYMBaeT BBICOKHI YPOBEHb KOHTPOJISI U
yOpPaBIsieMOCTH, OJHAKO COMPOBOXKIACTCS CHUKEHHEM YypOBHS mpuBaTHOCTU. C TOYKU 3PEHHS
YCTOMYMBOCTH LIEHTPAIM30BaHHASI MOJEIb MOXKET OBITh 3()()EKTUBHOW NPH JIOKAJIBHBIX Yrpo3ax, HO
Ipy MacIITa0HOW KOMIIPOMETAlMU TIOCTEACTBUS OKa3bIBAIOTCS CHUCTEMHBIMH M 3aTparuBaioT
3HAYUTEIHHBIC MACCHBHI TAaHHBIX.

AMepHKaHCKass MOJENb XapaKTepHU3yeTcs MPOTHBOIOIOKHBIM MOAX0A0M. ['ocymaapcTBEHHBIE
1M(pOBBIE CEPBUCH PACIPEECIICHBl MEX/y PAa3JIMYHBIMA areHTCTBAMHU U TECHO B3aWMOJEUCTBYIOT C
YAaCTHBIM CEKTOPOM. DTO CHMXAET BEPOSTHOCTh €JMHON TOYKM OTKa3a, OJHAKO CO3AaET mpolieMy
HEOJIHOPOJAHOCTH CTaHAAapTOB O€30MaCHOCTH M Pa3IMUui B YPOBHSX 3alIUIIEHHOCTH OTIENbHBIX
mwiargopm. DparMEeHTHUPOBAHHOCTh YMEHBIIAET MacHITad CHCTEMHOTO pHCKA, HO YCIOXKHSET
KOOPJMHAIINIO U YHU(UKALIUIO 3aIUTHL.

Takum oOpa3om, CpaBHUTENBHBIN aHaTN3 OKa3bIBaeT, 4YTo KazaxcTaH BBIOpal MyTh YCKOPEHHOM
UHTErpalul M UEHTpaIu3alUd, YTO TO3BOJUJIO JOOUTHCS BBICOKOM JOCTYMHOCTH M yA00CTBa
uppoBbix ycnyr. OIHAKO MMEHHO dSTa WHTEerpanus (GopMHpyeT MOBBIIIEHHYIO 3aBUCHMOCTH OT
YCTOMYMBOCTH LIEHTPAJIbHBIX 3JIEMEHTOB apXUTEKTYpbl. B oTiinune ot DcToHuH, rie AeleHTpaIn3aius
CHMJKAeT CUCTEMHbIE PUCKH, Ka3aXCTaHCKas MOJeNb OcTaércs 6osee ys3BUMOM K 3 dekTy nomMuHo. B
cpaBHeHuu c¢ CIIIA ona meHee (parMeHTHpOBaHA, a MO YPOBHIO KOHTPOJIA yCTyHaeT KUTalcKou
MOJIETIH, COXpAaHss MPU ITOM OalaHC MEXIY YIPaBIsSEMOCTbIO M MPUBATHOCTHIO. MeXTyHapOIHBIN
OTIBIT TIOJITBEPXKIACT, UTO JajbHEHIee pa3BuTHE MUGPOBOro TrocyaapcTBa TpedyeT nepexona Kk 6omee
pacripeqenéHHBIM MEXaHHW3MaM 3alllUThl U TOBBIIIEHHOW OTKa30yCTOMYMBOCTH TPU COXPAHEHUU
(GyHKIIMOHATIBHOW MHTETpaIy cepBUCOB [4; 5; 6].

B uudposoii sxocucteme Kazaxcrana —peanusyeTcs ~ KOMIUIEKC — TEXHHYECKUX U
OpraHM3alOHHBIX MEXaHH3MOB, HalpaBICHHBIX Ha oOecredyeHrne MH(OpPMaLMOHHOW 0e30MacHOCTH
rOCYJapCTBEHHbIX cepBUCOB. OmHMM M3 0a30BBIX HHCTPYMEHTOB OCTa€rcs MHOTO(aKTOpHas
ayTeHTU(UKaLMs, TpUMeHsIeMasi Kak B 0aHKOBCKOM, TaK U B rocyAapCcTBEHHOM cekTope. Ha npaktuke
OHa dYallle BCEro peaju3yercss uepe3 oaHopazoBble SMS-ko1bl, MOOMIIbHBIE MOATBEPXKICHUS HIU
anmnapaTHble TOKEHbI. Takod MOAXO0J]l CYIIECTBEHHO CHH)KAE€T BEPOSITHOCTh HECAHKIIMOHUPOBAHHOIO
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JOCTyNa TpPU KOMIIPOMETAllMM Tapoiisi, OJHAKO HCIMoNb30BaHue SMS-moaTBepxneHuil ocraéres
yS3BUMBIM K Tmepexsary, noamene SIM-kapt u MeTonam conuanbHON uHxkeHepuu. ClenoBaTenbHo,
nByx(akTopHas ayTeHTH(PUKanusg >pQPEeKTUBHA JHIIL B COYETAHHHM C KOHTPOJEM aHOMAIMW BXOa,
reorpaduyeCcKOi MPOBEPKOM CECCHI M aHAJTM30M IMOBEICHYECKUX TATTEPHOB IMOJIb30BaTesnei [3].

LleHnTpasibHOE MECTO B CHUCTEME 3aIlUTHl 3aHUMAET OJJIEKTPOHHAs IUQpPOBas MOIIKCH,
o0ecrieurBaOIas OPUINYECKH 3HAYUMYI0 HJACHTU(UKALNUIO JIMYHOCTH U  MOATBEPKIACHUE
tpanzakimii [1]. HecMoTpss Ha (opmanbHO BBICOKMI YpOBEHb KpHNTOrpaduyeckoil Han&XKHOCTH,
aHaJIM3 TPAKTUKA BHEAPEHUS BBISIBIJI, YTO O€30MacCHOCTb BO MHOIOM OIPEAEINSETCS KaueCTBOM
CEpBEpPHOI MPOBEPKH CEPTUDPHUKATOB U KOPPEKTHOCTHhIO mHTerpanuu D[] B mpuKIagHbIe CUCTEMBI
[2]. Ansa ycTpaHeHHUs] MOJOOHBIX PUCKOB TpeOyeTcsi 00s13aTebHOE MPOBEACHHUE PETYIISIPHBIX ayTUTOB
KO/Ja, BHEJpPEHHE MEXaHH3MOB CTPOrOM CEpPBEPHOW BalUJALUU CEPTU(PHUKATOB, a TaKKe
aBTOMATHU3HPOBAHHOE TECTUPOBAHHE YSA3BUMOCTEH IEpe]] BBOJIOM CHCTEM B HKCILITYaTaIHUIO.

AHTH]pOI-CHCTEMBI, AaKTHBHO TpUMEHSIEMble B OaHKOBCKOM CEKTOpE, JEMOHCTPHPYIOT
BBICOKYIO 3()()eKTUBHOCTH IIPH BBISABICHUU aHOMAJILHOTO MOBEJICHUS U MOA03PUTEIbHBIX TPAH3AKIUH.
Vx BHeapeHue B TOCYJapCTBEHHbIE HH()OPMAIMOHHBIE CHUCTEMBI MOXET CYIIECTBEHHO IOBBICHTH
YpOBEHb PaHHET0 OOHApPYKEHHsI MOILIEHHHYECKHX omepanui. OgHako s AOCTHKEHHS pearbHOro
s¢dexra Tpedyercs IeHTPaTN30BaHHAS CHCTEMa MOHUTOPUHTA COOBITHI 0€301MacHOCTH, BKITIOUYAIOIIAs
cOOp M KOPpEJSIHIO JIOTOB, MOBEASCHUYECKHI aHAW3 M UHTETPAlUI0 ¢ HAIIMOHAIBHBIMHU LEHTPaMU
pearupoBanus. B 3TOM KOHTEKCTE 0COOYIO POJIb UTPAET MOCTPOCHHUE MOHOPYHKIMOHATBHBIX SOC ¢
BO3MOXXHOCTBIO aHAJIM3a UHIIUJECHTOB B PEKHUME PEabHOTO BpeMeHHU [4].

HIndpoBanre qaHHBIX MPUMEHSETCS KaK NP Nepeaade, Tak U MPpH XpaHEeHUH HH(OPMAIIH, YTO
COOTBETCTBYET COBPEMEHHBIM TPEOOBAHUSAM 3alUTHl IEPCOHANBHBIX JaHHBIX. OJHAKO YCTOWYHBOCTH
Kpunrorpaguueckod MHOPACTPYKTYphl HANPSAMYIO 3aBHCHT OT MPO3PAvyHOCTH MPOIENyp ayauTa U
HE3aBHCHMOM JKCIEPTU3bl MPUMEHSIEMBIX pElIeHUN. B ycIoBHSIX BBICOKOH LEHTpalld3allid UMEHHO
peryisipHasi MpOBEpKa alrOPUTMOB, YIpPaBIEHHWE KIOUYAaMU W CErMEHTalus HHPPACTPYKTYpPhI
CTaHOBSITCS KPUTHUYECKH BOXHBIMH JUISI MUHUMH3AIUNA CHCTEMHBIX PHCKOB [6].

OtnenpHOro  BHUMaHHMs  TpeOyeT mpobieMa  BHYTPEHHUX  yIrpo3,  CBSI3aHHBIX  C
HET0OPOCOBECTHBIMU COTPYIHUKAMHM WJIM YTEYKAMH JaHHBIX W3HYTpH opraHu3amuu. llpaktuka
MOKa3bIBAET, YTO 3HAUUTENIbHAS YAaCTh MHLUACHTOB MOKET OBITh CBSI3aHA HE C BHEIIHUMH aTakaMy, a C
JIEWCTBUSIMHU COTPYIHHUKOB, UMEIOIIMX JISTUTHMHBIA JOCTYI K cucTeMaM. JJii MUHUMU3AIH TaKuX
PHUCKOB HEOOXOIMMO BHEAPEHHE MHOTOYPOBHEBOI'O JIOTHPOBAHUS JICHCTBUI NOIB30BaTENEeH, KOHTPOJIb
NPUBHJICTUPOBAHHBIX ~ YYETHBIX 3alUceil, a Takke TNPUMEHEHHE TMPHHIWIA MHUHHUMAIHHO
HeoOxoauMoro jaoctyna. J((EeKTUBHBIM HHCTPYMEHTOM BBISBIEHUS BHYTPEHHUX HapyLIMTeNeH
MOXET CIY)KUTh CO3J[aHHE KOHTPOJMPYEMBIX «JIOBYIIEK» WA TECTOBBIX HAOOPOB IaHHBIX C
OTCJIEKHMBAEMBIMH MapKepaMmM, TO3BOJISIIOIIMX OINpPEIeIUTh HMCTOYHUK HECAHKIMOHUPOBAHHOTO
pacnpocTpaHeHUs] HTHPOpMaIUH.

JIONOJTHUTENBHBIM YPOBHEM 3aIlMTHI BBICTYNACT TEXHUUYECKUH KOHTPOJb PAbOUYMX CTaHIIMN
COTPYAHUKOB. VCHoip30BaHME KOPIOPATHBHBIX CPEACTB 3AIIUTHl KOHEYHBIX TOYEK, TaKUX Kak
petieHuss kimacca Endpoint Security u 1eHTpaiM30BaHHOE aIMHHHCTPHPOBAHHWE AHTUBHPYCHBIX
CHCTEM, TIO3BOJISIET OTCIICKHBATH TOAO3PUTEIBHYI0 aKTHBHOCTh, OJIOKHPOBAaTh BPEIOHOCHOE
IporpaMMHOE oOecredeHHue M OTrpaHHYHMBaTh HCIOJIb30BAHHWE BHEIIHUX Hocuteneld. CerMeHTauus
JIOKAaJIbHOM CETH, pa3felieHne aJMHHUCTPATUBHBIX U MOJIH30BATEIHCKIX KOHTYPOB, a TAKXKE H3OJISIIHS
KPUTHYECKHX CEpPBEPOB CYIIECTBEHHO CHIKAIOT BEPOATHOCTH TOPU30HTAIBHOTO PACIPOCTPAHEHHUS
aTakv BHYTPH HHAPACTPYKTYPHI.

Takum 00pa3oM, CyIIECTBYIOIIUE MEPHI 3aIUThl (POPMHUPYIOT 6a30BBIN YPOBEHb YCTOHUYHMBOCTH
U(GPOBOI IKOCUCTEMBI, OJHAKO WX 3(P(PEKTHBHOCTH 3aBUCHT OT KOMILIEKCHOTO NMpHMEHeHHs. bes
MOCTOSIHHOTO JIOTUPOBAHMS, aynTa, CETMEHTAI[MH CETH, KOHTPOJIS MPUBUIIETUPOBAHHOTO JOCTYIA U
0o0y4YeHHs TIepCOHAa JIaXe COBPEMEHHAs TEXHOJOTHYecKas WHPPACTPYKTypa OCTAETCS YSI3BUMOM.
Obecneuenne ©Oe3onmacHOCTH IHM(POBOro rocygapcTBa TpedyeT mepexoaa oOT (HopMantbHOroO
coOmoaeHnst TpeOOBaHUK K TMPOAKTHBHOMY YIPABICHHIO PHUCKaMH, BKJIIOYAIONIEMY MOHHUTOPHHT,
IIPOTHO3UPOBAHHE YTPO3 U CUCTEMHYIO pabOTy C UEIOBEUECKUM (PaKTOPOM.
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Pa3paboTka KOMIUIEKCHOM MOJIEJIM IPOAKTUBHOM 3alUThI IH(POBOI SKOCHCTEMBI

Yrposa Ilenesas muargopma | YpoBeHb pricka | Mepsl 3alIMTHI B MOJICTTH
@uIIMHT / conHanbHas Egov.kz, 1414, . ZTNA, CyberAware KZ,
Bricokwnii
UHXCHEepUs Kynnenuk CUMYJISILIH
ZTNA 2.0 + Ouomerpus,
Egov.kz, Hanbank, N
Komnpomeranus D1 1414 Kputnueckuii | ctporas cepepHas
BaJIMIAIUS
BpenonocHsie Egov.kz (3arpy3ka . Sandbox (neTonanust 10
o Bricoknii
JOKYMeHTBI (malware) daiinoB) MOonajaHusi B CUCTEMY)
TopusorTakHoe MukpocermMeHTanus
nepemernenue (lateral E-Jlencaynbix, LIOJl | Boicokuit SDN, deny by default
movement)
[Togmena SIM-kapTbl 1414, 6aHKOBCKHE . 3amena SMS na ZTNA +
. Cpenuuit
(SIM-swapping) CEpPBHUCHI OHOMETPHIO
BuyTtpennue yrpossl . JlorupoBaHue, KOHTPOJIb
(insider threats) Bee margopmet Cpepumii IPUBUJICTHI, JTOBYIIIKH
DDoS / nmeperpy3ka Egov.kz, E- . SDN-cermenTaus,
Cpennuit Macirabupyemast
CEPBHCOB JeHcaynbik
uHbpacTpyKTypa
AHOMAILHEL TOCTVIL K SIEM + moBeneHYeCcKui
Aocty E-/lencaynbix, Egov | Beicokuit anasims, SOAR-
JTaHHBIM
pearupoBaHue

Jlisi  KayecTBEHHOTO TIepexoja OT MPEHMYIIECTBEHHO pPEAaKTUBHOW MOJETH 3aIlUThl K
IIPOAKTUBHOM M YCTOHYMBOM apXUTEKType LU(GPOBOro TIOCyJapcTBa IpeajaraeTcs aBTOpCKas
MHOTOYPOBHEBasi MOJIeNIb JIICIOHUPOBaHHOW Oe3omacHoctu «Project DEK», mocrpoeHHas Ha
npuniunax Zero Trust (B coorBerctBuu ¢ NIST SP 800-207) u coOBpeMEHHBIX TEXHOJOTHSIX
CerMEHTAaIlN{, MOHUTOPUHTA U aBTOMAaTH3HUPOBAHHOTO pearupoBanus. Moenb mpearnonaraeT 0Tkas ot
TPAIUIMOHHOTO TEPUMETPABHOIO MOJIX0Aa («JI0BEepsieM BCEMy BHYTPU CETH») M Iepexol K
HETPEPBIBHON BepU(UKAIIMH KaXKIO0TO 3aIpoca, OIb30BaTellsl, YCTPOHCTBA U TPaH3aKI[MH HE3aBUCHMO
OT UX pacnoyiokeHus. B ycnoBusSX BBICOKOH NEHTpanu3alM Ka3aXCTAaHCKOH 3KOCHCTEMbI TaKOH
MOJIXO/I OCOOCHHO aKTyaJieH, MOCKOJIbKY MHUHHMHU3HPYET TOCIEICTBHS KOMIIPOMETAIIUH OTACITHHBIX
Y3JI0B U MTpeoTBpamaeT 3pPeKT «JOMUHO.

APXUTEKTYPHO MOJEIIb COCTOUT M3 YETHIPEX B3aMMOCBA3AHHBIX 3aIUTHBIX CIOEB. IIepBrIii cioi
— JMHAMHUYECKUH KOHTPOJIb J0CTyma — peanusyercs Ha Oase Zero Trust Network Access (ZTNA
2.0) u Network Access Control (NAC). Kaxaplii moiap30oBaTeib MPOXOJAUT MHOTO(PAKTOPHYIO
Bepudukaimio, Briovaronryro DL, 6uomerputo (Face ID wmm fingerprint) u oueHky KOHTeKcTa
(reosnokarusi, BpeMs, TUI yCTPOIHCTBA, moBeneHue). JlocTyn mpeaocTaBisieTcsi TOTbKO K KOHKPETHOMY
MHKPOCEPBHCY Ha MUHHMAIIbHO HEOOXOUMBIii IIEPUOJ MO MPHUHIKIY just-in-time access.

-~ Gontrol Plane

Figure 2: Core Zero Trust Logical Components

Pucynox 1. SAapo noruku komrnoneHntoB ZTNA.
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Pucynox 2. Ilpuamumn padotst ZTNA: cpaBHEHHE ¢ TPAJAUIIMOHHONW MOJEINBIO JOCTYTIA.

Bropoii ci10it — MUKpOCErMEHTAIIMS ¥ U30JIAINs HHPPACTPYKTYPbl — MPE/IoIaracT BHEAPCHHUE
r1y0OKOM MHKPOCErMEHTAIMH Ha YPOBHE JaTa-IIeHTPOB ¢ Hcmojb3oBanueM Software-Defined
Networking (SDN). Kputnyeckue nanHble, Takue Kak MeAUIIMHCKHUE 3anucH B E-JleHcaybIk,
buHaHCOBast HGOPMAIHS U OHOMETPUYECKUE MPODHITH, BBIICISIIOTCSA B H30JUPOBAHHBIC CETMEHTBI C
nosimtukoit «deny by default». JlaHHBINH 101X01 OJOKHPYET TOPU30HTAIBHOE IEPEMEIIICHUE
37I0yMBIIIUICHHUKA BHYTPH CETH JaXe B CIy4ae KOMIPOMETAIUH OJHOTO U3 y3JIOB.

Traditional Segmentatlon Microsegmentation
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Pucynok 3. MukpocermMenTanus cetu (TpaJulliOHHas cerMeHTanus vs Microsegmentation

Tperuii cnoit — nmpoakTHBHOE OOHAPYKEHHE U HEUTpaIU3alusl yrpo3 — BKIIOYAET 00s3aTeNIbHOE
ucrnoib3oBanue mnecoyHull (Sandbox) s aHanM3a BceX 3arpy’kaeMbIX JOKYMEHTOB Iepel HX
oOpabotkoit Ha moptane Egov. Ilapamnensno BHempsiercsi SIEM-cucTtemMa HOBOTO TOKOJICHHUS C
3JIeMEHTaMu MamuHHOro o0ydeHus u SOAR-mmaTdgopma s aBTOMAaTU3UPOBAHHOTO pPearupoBaHUS
Ha HWHIUJICHTHI. Takass cBsI3ka ITO3BOJIIET HE TOIBKO (1)I/IKCI/IpOBaTI> AHOMAJIMM, HO H 3aIlyCKaTb
CIIeHapuu OJIOKMPOBKH yTrpo3 0e3 ydacTus onepaTtopa.
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Pucynok 5. Pa6ora Sandbox npu aHanuze Bpe10HOCHOTO KOHTEHTA.

UeTBEpTHINA CJIOW — YyIpaBIEHUE YETOBEYECKUM (HAaKTOPOM M HEIMpPEphIBHOE OOydYeHHE —
HamnpaBjIeH Ha CHCTEMHOE CHI)KEHHE BIIMSHUS CAaMOro YSA3BMMOIO 3JeMeHTa Jo0oi 1udpoBoit
sKkocucTeMbl. [lo JaHHBIM MEXIyHApOAHBIX HCCIEIOBAaHUM, COLMAlbHAas WHXEHEpUs W OMIMOKH
MOJIb30BaTee CTAHOBATCA MNPUUYMHOW 110 68% yCHemHbIX KUOEPHUHLUICHTOB B TIJ00aJbHOM
Macmrabe. B ycnoBusx Kazaxcrana sta mpoOnema ycyryOisercs BBICOKUM LHU(DPOBBIM pa3pbIBOM
MEXy pEerHoHaMH, a TaK)Ke HEJOCTaTOUYHBIM YPOBHEM KHUOEPTUTHEHBI CPeld MOXKUIIBIX TPKIaH U
OTJENbHBIX KaTErOpU TOCYAapCTBEHHBIX CITyXamux. J{Js pemenus: JaHHOU MpoOieMbl Mpeaaraercs
CO3/laHME  HAlMOHAIBbHOM  mimaTgopmbl  HempepbiBHOrO  oOyuenust  «CyberAware  KZy,
unterpupoBanHo ¢ Egov. Ilmardopma Oynmer mnpemocTaBisTh MEPCOHATU3UPOBAHHBIE KYpPCHI
uppoBOK TPaMOTHOCTH C DdJEMEHTaMU TredMuUKalMU, a TaKkKe MPOBOJUTh PETYISIPHBIC
KOHTPOJHMpYeMble (UIIUHTOBbIE CHUMYJSIUN 1 COTPYAHMKOB TOCYJIapCTBEHHBIX OpPraHOB H
KpUTHYEeCKOH MH(PpacTpyKTyphl. JlaHHBIE O pe3yabTaTax OOYYEHHs] U CUMYISALUNA UHTETPUPYIOTCS B
oburyro SIEM-cuctemy, 4TO MO3BOJISIET BBIABIATH TPYIIBI PUCKA W HAINpPaBJIsATh HAa HUX LIEJEBbIC
oOpa3oBaTenbHble MPOrpaMMBbl. JIOMOIHUTENBHO MPETyCMOTPEHO BHEAPEHHE MOMUTHK «Security by
Design» Ha ypoBHE roCyAapCTBEHHBIX OPraHOB, HA3HAYEHNE OTBETCTBEHHBIX 3a KHOEpOE30MacHOCTh B
KOKIOM BEJIOMCTBE M pa3paboTKa CHeUuadbHBIX MPOrpaMM JJsl YSA3BUMBIX TPYII HACEICHHS,
BKJIIOYAsi OKUJIBIX TPaKJaH, )KUTEJIEeN CebCKOW MECTHOCTH U MpeACTaBUTENEH Manoro OusHeca.
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Pucynok 6. Mogens ynpaBienus B apxutekrype Zero Trust.

Buenpenune mozaenu «Project DEK» mpeamonaraercss ocyiiecTBUTh B TpH 3Tarna B nepuoa ¢ 2026
no 2030 roa. Ha moxaroroButenbHOM 3Tare, oxBaTbiBatolieM 2026-2027 ronel, OyneT npoBencH
KOMIUICKCHBIA ayAuT TeKylued HH(pacTpyKTypbl, pazpaboTaHa aeTajbHas AOpOXKHas Kapra u
ocymiecTBieHo  nujotHoe  BHeapenne ZTNA  w  MHKpocerMeHTanMu  Ha  Haubosee
BBICOKOHATPY>KEHHBIX CepBHCax, BKIo4as Homep 1414 u otaensHbie Monynu EQov. OcHoBHOI dTam,
3aruranupoBaHHbIi Ha 2027-2029 roasl, npennonaraer macmradbnoe passépreiBanne SIEM, SOAR u
Sandbox Ha Bceil KpUTHYECKOW HHPPACTPYKTYpe, MEPEX0/] KIFOUEBBIX MOCYAaPCTBEHHBIX CHCTEM Ha
apxutekTypy Zero Trust m mnoigHOMacmTaOHYI0O HWHTETPalUi0 OHOMETPUYECKON BEpUPHUKAIHH.
3aBeplIaronIvii 3Tan ONTUMHU3ALKUU M CyBepeHu3aluuu, paccuuTaHHbiii Ha 2029-2030 ronel, Oynet
HampaBJIeH Ha CO3/laHWE HAIMOHAJIBHOTO PEMO3UTOPUs JOBEPEHHBIX pELIEeHUH, pa3paboTKy
OTEYECTBCHHBIX KOMIIOHEHTOB 3alllUThl W HWHTETPALMI0 MOJENM B OOHOBJIEHHYIO CTpaTErHio
Kk10ep0e301acHOCTH.

AnpecHoe BHeapeHHe KOMIIOHEHTOB Mojienn «Project DEK» ob6ocHoBaHO crierudukoii yrpo3 s
KaKIoW KioueBoM muatrgopmel  nudpoBoit  skxocucreMbl Kazaxcrana. s 1eHTpaibHOIO
noprana EQov.kz, BeicTymaromero OCHOBHBIM IIUTIO30M B3aMMOJCUCTBUSI TPaXIaH U TOCYIapCTBa,
KPUTUYECKH BaxkHbIM siBisieTcss BHeapenne ZTNA 2.0 u Sandbox. EsxemneBHO depe3 moprai
3arpy’karoTcsl JECATKU ThICAY JOKYMEHTOB OT HEMOATBEPKAEHHBIX HMCTOYHHKOB, KOTOpPBIE MOTYT
coJiepKaTh BPEIOHOCHBIC BIOKEHMS U AKCILIONTHL. ZTNA obecrnieunBaeT MpoOBEPKY KaxJA0ro 3ampoca
HE3aBUCHMO OT CETH M MPEIbIAYIINX ceccuil momb3oBareis, a Sandbox neroHupyer Bee 3arpyxaemble
¢aiinbl B M30IMPOBAHHOM CpeJie 10 MX IMONa/JaHus B OCHOBHYIO CHCTEMY, MPEIOTBpallas 3apakeHue
uHpacTpykTypsl Ha Bxoje. B cucreme E-JleHcaynblk, akkyMynupyromed MWIIHOHBI 3allUced ¢
0c000  YyBCTBUTEIbHBIMH  MEAMLUMHCKUMHM  JAaHHBIMH, OCHOBHOM  aKIIEHT JieJlaeTcs  Ha
mukpocermentanuio SDN ¢  momutukoit «deny by default». B uenrpamusoBannoit cpene
KOMIIpOMeTaIsi oJHONH paloueil CTaHIMU Bpaya MOTEHLUAIBHO OTKPBIBAET IOCTYN KO Bcel Oaze
JAHHBIX, TOTJla KaK MHUKPOCEIMEHTalusl pa30MBaeT CeTb Ha MUKPO-30HbBI, OJIOKUPYS TOPU3OHTAIILHOE
nepeMeleHre 3JI0yMBIIUIEHHUKA J1a)ke BHYTpPH JaTa-lieHTpa. JlomonnutensHo BHeapsietcss SIEM ¢
MOBEICHYECKUM aHAJIU30M [UIsl BBISABICHHS aHOMAJIBHOIO JOCTyNa K MEAMIMHCKUM KapTtam. [lns
oOpazoBarenbHbIX 1mIatdpopm «Kynnmemuk» u eDumarket, xapakTepusyrommxcs MacCOBOCTHIO
0JIb30BaTeJ e U HU3KUM YPOBHEM LIU(PPOBOI TMTUEHBl, TPUOPUTETHBIM siBiiseTcs couetanue ZTNA ¢
OuomeTpruecKoi BepupHKalMei 1 KOHTEKCTHBIM aHAINM30M. TpaJuinoHHas CBs3Ka JIOTMHA M MapOIst
JIETKO KOMITpoMeTupyercsi ¢ummHrom, B To BpeMs kak ZTNA ¢ Ouomerpueil nenaer ykpaaeHHbIE
yu€THbIE JaHHbIE OECHOJIe3HBIMH, MOCKOJBKY JOCTYN MPEJOCTaBJISAETCS TOJBKO IMOCe MOIHON
BepUpUKALMKU >KUBOTO TIOJB30BaTeNss B peadbHOM BpemMeHU. CepBUCH HICHTHUPUKALUU U
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(uHAHCOBOTO B3aMMOACUCTBUS, BKIoUas Homep 1414 u cucrembl HaunonansHoOro 6anka, TpeOyroT
3aMeHbl ys3BUMBIX K SIM-swapping SMS-moarBepkaenuii Ha cBszky ZTNA 2.0 ¢ DUII u
ouomerpueii. Hakonen, Ha ypoBHE MH(PPACTPYKTYPHl HAIIMOHAJILHOTO OMEPaToOpa CBA3M HEOOXOAUMa
nojHast Mukpocermentanus SDN, nmo3Bossronas JMHaMUYECKH CO3aBaTh M U3MEHATh CETMEHTHI 0e3
(U3MYECKOTO BMEIIATENBCTBA, YTO SIBISETCS E€IMHCTBEHHBIM CIIOCOOOM MPEIOTBPATUTH APPEKT
«JIOMUHO» B YCIIOBHSIX LIEHTPAJIM30BAHHON apXUTEKTYPHI.

Takum oOpaszom, mozaens «Project DEK» He mpocTo n00aBisieT HOBBIE CPEICTBa 3aIUTHI, a
KapJMHAJIBHO MeHsAeT ¢uiocoduro noctpoenus nuppoBoil s3xocucreMsl Kazaxcrana, nepeBozs e€ ¢
NPUHIUIA «IOBEpseM, IOTOMY YTO BHYTPH CETH» Ha MPHUHLHUI «HE JOBEPSEM HUKOMY M HHUKOTJIA.
JIaHHBINA MMOIXOJ OPraHUYHO JOIOJIHSAET CYIIECTBYIOIIUE CTpaTerMueckue JOKyMeHThl PecryOiuku
Kazaxcran # T1O3BOJISIET COXPAaHUTh MPEHMYINECTBA LEHTPAIN30BAHHONW AapXUTEKTYpBl IpHU
CYIIIECTBEHHOM ITOBBIIIICHUN OTKa30yCTOMYMBOCTH IU(ppoBoro rocyaaperra [8; 9; 10].

Oxunaembie 3()(eKTbl OT BHEAPEHHS MOJAETH BKJIIOYAIOT CHU)KEHHUE BPEMEHH OOHApY >KEHHS
nHuaeHToB (MTTD) ¢ aHe#dt 10 MUHYT, COKpallleHHEe BPEMEHW pearupoBaHHUS U BOCCTAHOBIICHHS
(MTTR) nHa 60—70 mpoleHTOB, YMEHBIIEHHE pUCKa MaccoBoil kommpomerarnmu DL, moBsiieHue
YCTOMUYMBOCTH K aTakaM COLIMAJIbHON MH)KEHEPUH, a TAK)Ke CHUKEHHE OOIIEro KOJIMYeCcTBa yCIEIHbIX
kuOepuHIUIeHTOB Ha 40-55 mpoueHTOB B TeueHUEe TPEX JIET, YTO COOTBETCTBYET IIOKAa3aTEJIAM
MEX/JyHapOAHbIX KeHCOB BHeipeHus Zero Trust.

OrpaHu4eHus UCCIIETOBAHUS

Hacrosimee uccnenoBaHue uMeeT psiji OrpaHMYEHMH, KOTOpble HEOOXOAMMO IPUHUMATh BO
BHUMAaHHE TIPU HMHTEPIPETAUN Pe3yJabTaTOB. BO-NEpBBIX, TNPEATIOKEHHAs MOICIb HOCHT
KOHIIENTYaJbHBI XapakTep M HE TMpouuia anpoOalui0 Ha peaJbHOH  ToCyJapCTBEHHOMN
uHdppactpykrype Kazaxcrana. Bo-BTOpbIX, KOJTHMUECTBEHHBIC TIOKA3aTEIH 0XKUAaeMOM 3()(HEeKTHBHOCTH
(camwxkenue MTTD, MTTR, ypoBHS yCHEIIHBIX aTak) OCHOBaHbl Ha MEXIyHApOJHBIX aHAOrax M
Kelicax BHeapeHus Zero Trust B Jpyrux cTpaHax, a He Ha JIOKAJbHBIX U3MEpEHMsIX. B-TpeTbux, yactb
TaHHBIX 00 MHIMIEHTaX KuOepOe3omacHocTH B KazaxcraHe orpaHW4YeHa B OTKPBITOM JOCTYIIE, YTO
Cy’aeT BO3MOYKHOCTH SMIMPUYECKOI0 aHalu3a. YCTpaHEHHWE NaHHBIX OTpaHUYEHUH IpesCTaBIsAET
MEPCIEKTUBHOE HAMPABIICHHUE ISl TOCIEYIOINX UCCIIeIOBAaHUN.

3aKiro4eHne

B xome HacTtosmero WcclenoBaHHWA ~TPOBENEH  CHUCTEMHBI  aHAIM3  apXUTEKTYPHI
kubepbOe3onacHocTH 1MdpoBoro rocyaapctBa KazaxcraHa, BBISBICHBI KJIIOUYEBBIE YS3BMUMOCTHU
[EHTPAIM30BAaHHON MOJeNH, BKIOYas pucku kKommpomerarmu OLII, commanbHy:0 WHXEHEPUIO U
3P heKT «eTUHON TOYKU OTKaza». CpaBHHUTENbHBIM aHamu3 ¢ MojensMu DctoHud, Poccun, Kuras n
CIIA noka3zan, 4To Ka3zaxCTaHCKas 3KOCHCTEMa OOECIEeUMBaET BBICOKUMN YPOBEHb (YHKIIMOHATIHHOU
MHTETPallu, OJHAKO YCTyHaeT ACLEHTPAIN30BAaHHBIM aAPXUTEKTypaMm IO IMOKa3aTelsiM CHUCTEeMHOMN
yCTOMUMBOCTH. ABTOpaMH pa3paboTaHa MHOTOYPOBHEBas MOJIENb SIICTOHUPOBAHHON 3aIlUTHI
«Project DEK», ocHoBaHHas Ha mpuHIUNax Zero Trust, MHKpPOCErMEHTAaluH, MPOAKTUBHOTO
MOHHTOPHUHTA U YIIpaBIICHHs YenoBedeckuM (akropom. [IpakTuueckoe 3HadeHHE pabOTHI COCTOUT B
BO3MOKHOCTH TOITAITHOTO BHEAPEHUS MPEUIOKEHHBIX MEXAHHW3MOB B CYILECTBYIOLIYIO LHU(POBYIO
uHppactpykrypy Pecnybnuku Kazaxcran B mepuoa 2026-2030 romoB. [anpHelmme uccieaoBaHus
MOTYT OBITh HalpaBJIeHbI Ha KOJIMYECTBEHHYIO OLEHKY 3()(PEKTUBHOCTH MOJIENN Ha OCHOBE peabHBIX
TAHHBIX Ka3aXCTaHCKHUX TOCYAAapCTBEHHBIX IUTATGOpPM, a Takke Ha pPa3pabOTKy OTEUECTBEHHBIX
KOMITIOHEHTOB JIOBEPEHHOMN BBIYMCIUTEIBHOM CpeIbl.
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NMPUOPBMPBLEPI XAFAOAWBIHOA KOHTYP MAHb ANMA
TI K XOHE KOJNbEY ¥HFfbIMANAP APKDbIJIbBI UTEPY A4
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AH O aT Makamana Ilpuopck KapbepiHiH KOHTYp MaHbI aWMarblHAa OypFbUIAN-Kapy
KYMBICTapbIH KYPri3y OapbIChIHAA TIK KOHE Keyidey YHFhIMalapAbl KOJIJaHy THIMAUITIH Oaranay
Macesieci KapacTelpbliral. JKyMbic OapbIChIH/Ia YHFBIMANIAP/IbIH OpHAIacy MnapaMmeTpliepi, MUHUMAII b
KApPCBUIBIK CBI3BIFBI, KaTapiiap apakKallbIKTBIFBl KOHE YHFBIMamapAblH Y3bHIBIKTapel AUtoCAD
OarmapiiaMachkl MEH €CenTey oaicTepi apKbulbl aHbIKTaNIbl. DML sxoHe DM 45 KOHIBIpFhUIapBIMEH
OypFbUIaHFaH aliMaKTap YIIiH Tay XBIHBICTAPBIHBIH KOJeMi MEH KaXKCTTI KAPBUIFBIII 3aT IIBIFBIHBI
€CemTeNin, €Ki TOCULAIH OHIIPICTIK THIMIUII canblCThIphUIAbL. Ecenteynep TiK YHFbIMaiap
KOJITAaHBUTFaH CYJIOaHBIH OYpFhUIAy KeJeMi MEH >KapbUIFBIII 3aT IIBIFBIHBI OOWBIHIIA THIMIIPEK eKEeHIH
kepcerTi. COHBIMEH KaTtap, Kej0ey YHFbIMaIap/IbIH KaIIMbl Y3bIHIABIFBl MEH JK3 HIBIFBIHBIHBIH apPTYHI
OyJT o/1iCTiH SKOHOMUKAJIBIK JKaFbIHAH THIMCI3 €KeHiH aanenaesi. KyMpIc KOHTYp MaHbl ailMaKTapbiH
eHJIeyie OypFbUIay MapaMeTpiiepiH QYPhIC TaHIAYIbIH OHIMIUTIK MEeH Kayilci3AiKKe dcepiH ailKbIHaak
OTBIPBII, TUIMII CYJIOaHBI HET13AeyTe OaFbITTaFaH.

Ty n¢ & 3 mogppeiiay-Kapy sKyMbicTapsl, [IpHOPCK KEHOPHBI, OYpFbLIay OYPHIIIILL.

Ki picne

ANIBIK Tay-KEH XYMBICTapblHJa KOHTYp MaHbl aliMakTapblH Urepy Ke3iHae Oyprbuiay-Kapy
KYMBICTApBIHBIH Camachl KEMEp/AIH TYPaKThUIBIFbIHA JKOHE TMalJaibl Ka30aHbl MIBIFBIHCHI3 allyFa
Tikenel acep ereni. COHABIKTAaH KOHTYpP MaHbl allMaFblH THIMJI Oy3y YIIIH YHFbIMaJap/blH OpHaIacy
CWIOAChIH JKOHE OJIApABIH IapaMeTpiiepiH Jypeic Tapmay Kaxer. \ Ilpmopck kapwepinzme
KapacThlppUIFaH cyj10a OOHBIHIIA TIK YHFBIMalap KOJJAHBUIFAHBIMEH, Kes0ey YHFbIMajapibl
naijanaHy TEXHOJOTHSUIBIK KOPCETKIIITEPl KaKkcapTybl MyMKiH. OcblFaH OailflaHBICTBI dKYMBICTA TIK
KoHe KeJbey YHFbIMaslap cyji0anapbl CalbICTBIPBUIBIN, OJNAap/bIH OYypFbUIay KeJieMi MEH KapbUIFbIII
3aTTap IBIFBIHBIHA 9CEPi KapacTHIPBUIIBI.

[Tpuopck kapwepine DML KOHABIpFBICHIMEH JIuaMeTpl YJIKEH YHFbIManap jkoHe DM45
KOH/IBIPFBICBIMEH JTMAMETpi Killi YHFpIManap OyprbutaHanel. Kapbepae KONTaHBUIATBIH KOHTYP
MaHbIH Urepy cyjidacel 6olibiHIIa yHFbIMaap 90°-Ta Tik OypFblUIaHa b

v g

7

/

Cyper - 1. Ilpuopck kapbepiHaeri KOHTYp MaHbl aliMaFbIH UTepy cyy10achl
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EH anneiMeH KoiaHbICTarbl cysi0aHbIH MmapaMmerpiiepi MeH kereriH JK3 maccachlH ecemnter,
COCBIH KOHTYp MaHBl alMaFrblH KeyOey YHFbIMamap apKbpUIbl HWIEpreHieri Col  KepceTKilTep
KAHIIAIBIKTHI ©3TEPETiHIH OaKbUTAUTBIH OOJaMBIH.

¢
Fe¢¢¢ 9111

1

r—

=S4 4 4

Cyper - 2. Cynibaarsl YHFbIMaNApIbIH OPHATIACYbI

byn cyperrepneH kepin OTKaHbIMbI3ai, WK.c. — €H a3 KapChUIBIK CBI3bIFBI 3 M-T€ TEH.
Conpiven katap DML Oyprreuiay KoHABIpFRICBIMEH OyprbutanaThiH 80-90° apanbIFbIHIaFEl YHFBIMATAP
KaTapJyiapbl apachlHJarbl KAIBIKTBHIK a, b - 5-6 M. Engi DM 45 KoHABIPFBICBIMEH OypFbUIaHATBIH
YHFBIMaJap KaTapiiapbl apachlHIAFbl KAIIBIKTBHIK a, b - 4 m-re TeH. Ocwl cynbamapasl AutoCAD
IPOrpaMMAachIH/Ia ChI3BII KOPCEM:

MacwTab 1:100

i- 25 M

- 10m

la- 1 M= le- 0,5 M— ‘

Fe—Wuex - 7,6 M—et

Cyper - 3. Ilpuopck kapbepiHae KOHTYp MaHbl allMarbIH UTepy Ke31H/1e YHFbIMaIap/IbIH
opHanacysiHbIH AutoCAD-Tars! cb130achl
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Byn cei30ama kepim TypraHBIMBI3NAA, KeMEp KOHTYPBIHBIH MAaHBIHAAFbl YHFBIMAMbI3]IBIH
Y3BIHIBIFEI 6,4 M 6051161. byst MOHTI amy YIITiH MeH MbIHa (OpMYyJIaHbI KOJIAHIBIM:

a OATab OATaL- # p
a OApuIx OAPuIp o’

MYHJIaFbl 0. — KeMEPIiH Kus0eT Oypsiiibl, 65-70° KaTThI )KbIHBICTAP/A;

b — yHFpIMa KaTapiapbIHBIH apachIHIAFbl KAIIBIKTHIK, KOHTYpP MaHbIHAarel DM 45
KOH/IBIPFBICBIMEH OYPFBUIAHATHIH YHFBIMANAP YIIiH — 4 M;

Dy, — YHFBIMA KaTapiiapbl apachiHAaFrbl MUHUMAJIb/II KAIIBIKTHIK — 1 M.

EH anipIMeH, MeH aHBIKTAHTHIH KAapbLIATBIH OJOKTBIH aymaHel 525 Mm%, kememi 5250 w3,
EcenTeynep alkpIH XKypy YIIiH, )XKYMbIC aiiMarbiH 2-r¢ Oemin amapiM, DML-MeH OypfbuiaHaThIH
yHFBIMaap sxkoHe DM45-nien OyprbutaHateiH yHFbIMaiap yuriH. Cogan coH DML-Men Oyprputanran
YHFBIMQJIAp/bIH KYMBIC aiMarbiH Oenrinen amy kepek. On ymin MeH DML KOHIBIPFBICBIMEH
OypFBUIaHFaH YHFBIMAIAP/BIH €H COHFBI KaTapbiHaH KeiiH W - 3 M MoHiH KochI ayaeiM. Conga DML
YHFBIMAJIAPBIHBIH KYMBIC aiMaFbIHBIH €Hi 16 M 00JIIbI, a1 Y3bIHABIFBI 21 M.

MacwTa®6 1:100

oML - 16 m

Cyper - 4. DML-men OyprbliaHFaH YHFbIMAJIAP/IbIH KYMBIC aliMarbl

JKyMbIC aliMaFbIH aHBIKTAIl ajJFaHHAH KEWiH OCHI JKBIHBICTAPIBIH KOJEMIH Tal0y KepeK, OHBI
KO/IMTi ecenTey KyMBICTapbIMEH MIBIFAPHIT anaMbl3. COHJIA KYMBIC aifMaFbIHBIH KeneMi 3843 M, an
oHbI xkapyra kereTin K3 maccacsr, 0,65 KI/M° MEHIITKTI MIBIFBIH Ke3inmae 2498 Kr-mpl KYpa/Jibl.

DML koHABIpFBICEIMEH OypFBIIaHFaH YHFbIMamapra sxanmsl 2498 kr K3 kereni exen. Enai DM
45-nien OyprhIIaHFaH YHFBIMAJIApIbIH KYMBIC aiMaFbIH JKoHE KeTeTiH JK3 MeepiH aHbIKTay KaKeT.
DML yHFpIManapbIHbIH KYMBIC aiiMarblHaH KayiFaH 0emikTi, DM 45 yHrbpIMalapbIHbIH KYMBIC aiMaFbl
eIl KaOBLIAAIbIM.
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MacwTat 1:100

IDMmas - 9 m

1 95,
leni - 20M

A

Cyper - 5. DM 45-nien OyprbliaHFaH YHFbIMAIAPAbIH KYMBIC aiiMarbl

By sxyMbIc aliMaFbIHBIH €H1 COHAa 9 M, al Y3bIHABIFE 21 M. JKyMbIC aliMarbl JKOFapblIarblaail
Tpaneuus MiIIH/l, TeK KaHa ayjaapbuirad. KimripiM ecenreyiiep HOTH)KECIHJE TOMEHT1 TaOaHBIHBIH
Y3bIHABIFHI 4,4 M.

EcenTeyneHn KeifiH, Oy KyMbIc aiiMarbIHBIH KoneMi 1407 M3, anm ombI xkapyra keTeTin K3
maccachl, 0,7 Kr/M® MEHIIKTI IIBIFBIH Ke3iHae 985 Kr-mbl KYypajbl.

byn cynbameH ochbl )KyMbIC aliMaFblH ©HJAEY YIUIH *aiumbl 216,5 M yHFbIMa OyprbuIay KaxerT.
ConbIMeH Katap, keTeTiH >xkanmnsl JK3 maccachkl 3483 kr.

Tay KbIHBICBIH TIK YHFBIMaJapMeH >Kapy *YMbICTapbIH/a, Kaimnbl 216,5 M yHFbIMa Oyprbliay
KaxeT, coHbIMEeH Karap >xanmnbl 3483 kr XK3 sxymcanansl. EHal ocbl cynbanan Oenek, YHFbIMaIap/IbIH
OapibIFbIH KOJIOGY OpHANacKaHia Oyl KepceTKIITep Kajal e3repeTiHiH, THUIMIl 0ojla Ma COHBI
TeKCepy YIIiH, CbI30a, €Cell dKYMBICTapbIH XKYPri3aiM.

Kenbey yHrbimanap by=60,85° Oyprbuianysl KaXXeT, KeMepAiH Kyjay OypsliiibiHa Kapaif [3]. 1 -
CypeTTe KopCeTUIreHae, KeMepaiH Kusi0eT OypoItibl 65°, coi cebenTi Kendey YHFbIMaTapIblH KyJiay
OypbIIIbIH Aa 65° KpuTbII anabiM.Kenbey yHFbIManapasiH 6apiibirbl DM 45 KOHABIPFHICHIMEH
OypFBUIaHAIbI, COHJIA JKAIIBI YHFBIMasap canbl - 30, Y3bIHABIKTAPHI - 10,5 M.

Ecenteynep HoTHXeCIHIE, KaJIMbl YHFbIMaap Y3bIHABIFBI 315 M, an ketetin XK3 canmarsl 3675
KI-71bI KYpasbl.
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MacwTab 1:100

Cyper - 6. KoHTyp MaHBI aiiMarbiH KeJIOey YFbIMaIapMEH UTepy CyJI0achl

KOPpPbIT blH A bl

Ecenreynep HoTmxeciHAe Oy Tay JKbIHBICHIH KeJIOey YHFbIMAJIAPMEH JKapFaH TUIMCI3 O0Jbl,
cebeb1 >Kaimbel YHFBIMaJIap Y3BIHIBIFBI 315 M, anabIHFBI QJICKe KaparaHnaa 98,5 M-Te y3bIH KoHE
kereTiH K3 maccacel 1a 192 kr-ra ker.

3eprrey Hotmxkenepl IIpuopck kapeepiHiH KOHTYp MaHbl aiMarblHAa OypFbUIan-Kapy
KYMBICTapblH YHBIMAACTBIpYJa YHFBIMAJApAbIH OaFbIThl MEH OpHajacy MapaMeTpiiepiH IypbiC
TaHJay/JblH LIENIyIll MaHbI3fa M€ eKeHiH KepceTTl. TiK yHFbIManap KOJIJaHbLIFaH HycKa OoibIHIIA
Kanmnbl OYpFbUIAY Y3bIHIBIFBIHBIH a3al0bl JKOHE JKapbUIFBIII 3aT INBIFBIHBIHBIH TOMEHAeyl Oy
CYIOAHBIH OHAIPICTIK JKOHE JKOHOMHUKAIBIK TYPFBIIAH THIMAL €KeHIH [osiennueni. An kendey
YHFBIMaJIapMEeH JKYPTi3UIreH ecenTeynep KepiciHiie, Oyprbliay KeJeMiHiH eAdyip apThll, KapbUIFbIII
3aTKa KOKETTUTIKTIH ©CETIHIH KOPCETT1, OYJI OMICTIH THIMCI3 €KEHIH alFaKTanIbl.

Connpiktan Oyn Tay >kbiHbICTapblHAa BXOK-biH OypeiHFbl cynbameH kyprize OepreH
THIMJTIPEK.

ManpgpaHbiNfaH apebuetTTep:

1. Tlpoext mnpombiuieHHON pa3paboTku MectopoxaecHus “IIpuopckoe”. “KoppekTtupoBka
OTKPBITBIX TOPHBIX paboT (YBEIMUYEHHE MPOU3BOIUTEILHOCTH Kapbepa 10 2,0 MIIH. TOHH py/bl B IOJ,
I'KP — 18,620 muH. Ky0. M)”

2. O. beramunos, H.A. Xaiican6aes, E.C. 3ynkapnaes, T. Kameioexkos, M.H. Conpioekos,
AUIBIK Tay-KE€H KYMbICTAPbIHBIH TEXHOJIOTUACH — 350.

3. baibkymanoB H.M. MaructpaHTThIH FRUIBIMU-3€PTTEY JKYMBICHI O0ibIHIIA ecedi — 40.
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APPLICATION OF ARTIFICIAL INTELLIGENCE IN
EDUCATIONAL PROCESS CONTROL

Wang Xiaokang
Master $udent of Management in Education
Al-Farabi Kazakh National University
Almaty, Kazakhstan

Abstract

The integration of Artificial Intelligence (Al) into the educational sector has transcended basic
automation, evolving into a sophisticated mechanism for educational process control. This paper
investigates the systematic application of Al technologies—including machine learning, natural
language processing, and neural networks—to monitor, regulate, and optimize the teaching-learning
cycle. By viewing education through the lens of control theory, the study analyzes how Al-driven
feedback loops facilitate personalized learning trajectories, predictive academic interventions, and
automated administrative governance. The research further evaluates the technical architecture of
Intelligent Tutoring Systems (ITS) and the role of Big Data in shaping pedagogical strategies. Finally,
the paper addresses the socio-ethical challenges inherent in algorithmic decision-making, such as data
privacy and the "black box" effect, concluding that while Al offers unprecedented precision in
educational management, a human-in-the-loop approach remains essential for holistic development.

Keywords: Artificial Intelligence, Educational Process Control, Adaptive Learning, Feedback
Loops, Intelligent Tutoring Systems, Predictive Analytics.

Introduction

The concept of "process control™ is traditionally rooted in engineering and manufacturing, where
sensors and actuators maintain a system’s output within desired parameters. In the context of
education, process control refers to the systematic management of the learning environment to ensure
that specific educational objectives—knowledge acquisition, skill mastery, and cognitive growth—are
achieved efficiently. Historically, this control was the sole province of the human educator, limited by
the constraints of time, class size, and manual assessment capabilities [1].

The advent of Artificial Intelligence (Al) has redefined these boundaries. Al in educational
process control acts as a "smart controller” that can analyze vast quantities of student data in real-time
to adjust instructional variables. This transition from a linear, one-size-fits-all model to a dynamic,
closed-loop system allows for a level of personalization previously thought impossible at scale [2].
This paper explores the mechanisms, applications, and implications of Al as a controlling force in
modern education.

Theoretical Framework of Al-Driven Control

To comprehensively understand the role of Artificial Intelligence in education, one must view
the classroom not merely as a physical space, but as a complex, adaptive system characterized by non-
linear interactions and constant state changes. To analyze this effectively, we must examine the
cybernetic model of education, which draws rigorous parallels between biological/mechanical control
systems and human cognitive development. This perspective treats the educational environment as a
"stochastic process"—one that is inherently unpredictable but can be guided toward a desired state
through precise regulation.
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In this cybernetic framework, the educational process is modeled as a dynamic transformation
engine. The "input” is multifaceted, encompassing the student’s baseline cognitive load, their existing
"schema" or prior knowledge, and the curated pedagogical curriculum. However, in a controlled
system, inputs also include environmental variables and emotional readiness. The "output” is not
merely the completion of a course, but the high-fidelity transition of this raw input into mastered
competency, fluid intelligence, and high-order thinking skills. Without a regulator, this system is prone
to "educational entropy"—a state where information is presented but fails to be encoded into long-term
memory due to a lack of alignment between the instruction and the learner's current capacity [2].

The Feedback Loop: The Engine of Process Control

The core of Al process control is the continuous, high-frequency feedback loop. Unlike
traditional education, where feedback is periodic (e.g., mid-term exams), Al systems operate on a sub-
second loop that maintains the "system stability”" of the learning process. This cycle is composed of
three critical phases:

Sensing (Data Acquisition): In a digital environment, Al acts as a sophisticated sensor. Beyond
basic telemetry—such as tracking mouse clicks, navigation paths, and time-on-task—modern systems
employ multimodal sensing. This includes computer vision for facial expression analysis to detect
"academic boredom™ or frustration, and keystroke dynamics to measure learner confidence [3].

Analysis (Cognitive Processing): This is where raw data is transformed into actionable
intelligence. Al utilizes complex statistical frameworks like Bayesian Knowledge Tracing (BKT),
which estimates the probability that a student has mastered a specific skill based on their sequence of
responses. Alternatively, Item Response Theory (IRT) is applied to calibrate the difficulty of questions
in real-time, ensuring the student is always working within their "Zone of Proximal Development™ [5].

Intervention (Strategic Control): Once a deviation from the learning goal is detected, the Al
initiates a corrective "actuator.” This intervention is not limited to simple corrections; it may involve
delivering a scaffolding hint, dynamically branching the curriculum to a more foundational sub-topic,
or alerting a human instructor that a specific group of students is experiencing a collective
misconception.

The Three-Model Architecture: The Structural Blueprint

The operational efficiency of Artificial Intelligence in educational control is governed by a
tripartite architecture. Most sophisticated systems, specifically Intelligent Tutoring Systems (ITS), rely
on the synergy between three distinct yet interconnected models:

The Domain Model (The "Expert™): This serves as the system's knowledge base. It is a digital
representation of the subject matter, often structured as a Knowledge Graph or an ontological
hierarchy. It contains not just the facts, but the logical relationships between concepts, allowing the Al
to understand that mastery of "Concept A" is a non-negotiable prerequisite for "Concept B" [4].

The Student Model (The "Learner"): This is essentially a "digital twin" of the student’s cognitive
state. It is a high-fidelity profile that is updated with every interaction. It tracks not only what the
student knows but also how they learn, their common misconceptions, and their historical rate of
forgetting. This model allows the Al to predict future performance and personalize the control strategy
to the individual's specific cognitive architecture.

The Pedagogical Model (The "Controller"): This model functions as the central processing unit
of the instructional loop. It acts as the bridge between the Domain and Student models. It evaluates the
"gap" between the student's current state and the domain requirements, then selects the most effective
instructional strategy. Whether the system chooses a "Socratic dialogue™ approach or a "direct
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instruction” method depends on the rules and machine learning policies embedded within this
controller [10].

The Role of the Teacher

Following your request, | have expanded the section regarding the "de-skilling" of teachers and
the "Al-augmented"” approach. This expansion increases the depth of the argument by approximately
100%, incorporating specific pedagogical theories and a more nuanced analysis of the human-Al
partnership.

The Role of the Teacher: From Automaton to Architect

A significant point of contention in the discourse of educational process control is the potential
"de-skilling™ of the teaching profession. Critics argue that as Al systems take over the granular tasks of
monitoring, sequencing, and assessing, the human educator may be reduced to a mere "proctor” or a
facilitator of a machine-led curriculum. There is a legitimate fear that over-reliance on algorithmic
decision-making could erode the intuitive pedagogical expertise—the "teacher’s sense"—that is
developed through years of direct human interaction [11]. If the Al dictates every instructional move,
the teacher’s agency in the classroom risks being marginalized, potentially leading to a standardized,
sterile learning environment.

However, the most robust theoretical models suggest that the future of education lies not in
replacement, but in an "Al-augmented™ synergy. In this paradigm, Al serves as a "force multiplier"”
rather than a substitute. By offloading the cognitively taxing and repetitive tasks of routine monitoring,
data collection, and preliminary diagnostic processing to the machine, the teacher is liberated from the
administrative "noise" that often leads to burnout. This creates a critical opening for what is known as
"High-Touch" pedagogy.

When Al handles the "process control” of knowledge transfer, the human teacher can pivot their
focus toward the dimensions of education that remain beyond the reach of silicon-based logic:

« Socio-Emotional Scaffolding: Al can detect a student's frustration, but it cannot empathize with
the underlying personal trauma or lack of confidence that causes it. The augmented teacher uses Al-
generated insights to provide timely emotional support and mentorship.

» Cultivating Meta-Cognition: While Al can help a student find the right answer, a teacher
facilitates the high-level critical thinking and self-reflection required to understand how to think.

« Moral and Ethical Guidance: Education is inherently a value-laden process. Teachers act as
moral compasses, guiding students through the ethical complexities of the digital age—a role that
requires a human soul and cultural context [12].

Ultimately, the integration of Al into process control redefines the teacher's role from a
"dispenser of information™ to a "learning architect.” In this augmented environment, the teacher uses
the high-fidelity data provided by the Al to design more complex, collaborative, and creative learning
experiences that the Al itself could never manage. This shift ensures that while the process is
controlled by intelligence, it is inspired by humanity [13].

Case Studies and Empirical Evidence

Recent deployments of Al in large-scale educational systems have shown significant
improvements in student retention and mastery. For example, in several large-scale deployments of
ALEKS (Assessment and Learning in Knowledge Spaces), students achieved mastery of mathematical
concepts up to 20% faster than in traditional classroom settings [13]. Similarly, Georgia Tech’s "Jill
Watson"—an Al teaching assistant—successfully managed student inquiries in a massive open online
course (MOOC), maintaining the process flow for thousands of students simultaneously [14].

Future Directions: Affective Computing and VR
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The next frontier of Al process control in education lies in the transition from purely cognitive
monitoring to Affective Computing. While current systems primarily regulate the learning process
based on "correct” or "incorrect” answers, the next generation of "emotion-aware" Al seeks to control
the affective state of the learner. By integrating multimodal sensors—including heart rate variability
(HRV), galvanic skin conductance (GSR), and high-precision eye-tracking—Al will soon be able to
decode the physiological signatures of "boredom," "frustration,” "confusion,” or "engagement" in real-
time [15].

This evolution represents a significant shift in the control paradigm. In traditional systems, the
controller responds to a performance failure; in an affective system, the controller responds to a state
failure. For instance, eye-tracking algorithms can detect "mind-wandering" by analyzing gaze fixation
patterns before a student even commits an error on a task. Similarly, a spike in skin conductance may
signal cognitive overload or extreme anxiety.

Conclusion

The application of Artificial Intelligence in educational process control marks a transition from a
standardized industrial model to a personalized digital model. By acting as a sophisticated, real-time
controller, Al optimizes the efficiency of knowledge transfer and provides educators with the data
needed to support every student. While technical and ethical hurdles remain, the potential for Al to
create a more equitable and effective educational system is undeniable. The goal is not to replace the
human element but to provide a robust infrastructure that ensures no student is lost in the process.

References

1. Luckin, R. (2018). Machine Learning and Human Intelligence: The Future of Education in the 21st
Century. UCL Press.

2. Holmes, W., Bialik, M., & Fadel, C. (2019). Artificial Intelligence in Education: Promises and
Implications for Teaching and Learning. Center for Curriculum Redesign.

3. Corbett, A. T., & Anderson, J. R. (1994). Knowledge tracing: Modeling the acquisition of procedural
knowledge. User Modeling and User-Adapted Interaction.

4. Woolf, B. P. (2010). Building Intelligent Interactive Tutors. Morgan Kaufmann.

5. Pane, J. F., et al. (2017). Informing Progress: Insights on Personalized Learning Implementation and
Effects. RAND Corporation.

6. Siemens, G. (2013). Learning Analytics: The Emergence of a Discipline. American Behavioral Scientist.

7. Shermis, M. D., & Burstein, J. (2013). Handbook of Automated Essay Evaluation. Routledge.

8. Piech, C,, et al. (2015). Deep Knowledge Tracing. Advances in Neural Information Processing Systems
(NIPS).

9. Baker, R. S. (2016). Stupid Tutoring Systems, Intelligent Humans. International Journal of Artificial
Intelligence in Education.

10.Pasquale, F. (2015). The Black Box Society: The Secret Algorithms That Control Money and
Information. Harvard University Press.

11.Noble, S. U. (2018). Algorithms of Oppression: How Search Engines Reinforce Racism. NYU Press.

12.Selwyn, N. (2019). Should Robots Replace Teachers? Al and the Future of Education. Polity.

13.Falmagne, J. C., et al. (2013). The Knowledge Space Theory. Springer.

14.Goel, A. K., & Polepeddi, L. (2017). Jill Watson: A Virtual Teaching Assistant for Online Education.
Georgia Institute of Technology.

15.Picard, R. W. (2000). Affective Computing. MIT Press.

96



MexayHapoOaHbIW HayudYHblW XypHan AKAJLEMUK Ne 1 )Y2B820r13.

KA3AKOBE/TBHEMI FAPNXKOHBEHbBIHLOCTY P /I
TOKBbIMOHEPI MEANBAKTACT bIF bl

4 O2 HJdzddh Odz

U j a3 BB jo¢ jOdss adzH DOOIL 1O@Is sSME&PK OH j dzcpigiefidzjTe@W j H te O " dz'
C 2w c d s tepOddesO S

[ sy OdZBlER'" oy OizlsdB j 59

A d dzts ) B W tePhD, ca p dziM'dz§ GcO W | H tc OUDRT Gs Z . & Nz © o jo& j dzts o
Ols™ dzZHPOOIrO@IS IsSM&PHE OH § A3 zdgOB '

g 6" Co@aE tsdzff O

v d3' BB o€ jodsts adzH OO IO@IS ISM &P OH | dzcapfigiphdziTc@Y j H e OM " dz
1-C @B e d s tefOdzlsO& T

Ty i H.pBM eakanaga Kaszak kiieM TOKYy OHEpIiHIH JKajlbl IMIBIFY TapUXbl TYPabl
13/IeHICTEp KapacThIpbUIaAbl >KOHE TOO0ENeH OHEpiHIH Ka3aKCTaHAa KalbllTacy Ke3CeHIHE Taljaay
xyprizineni. Kazak ro0eieH eHEpiHIH JIOCTYPJi TOKbIMa ©HEpiMEH OalaHBICHI MEH Ca0aKTaCTBIFBI
JKalIbl KpICKAIlla Talfay Kyprisiiei.

vt 2 " fipleL " H gotaieH enepi, ['obenen enepinin Tapuxbl, Asama, Kasak rooeneni, Kazakrsin
JOCTYPJIl TOKbIMA OHEPI.

Ki p i KasakeobeneHn eHepi — COHIIK-KOMIaHOAIBI OHEP JKYHECIHIACT] CaTbICTRIPMAIIbI TYP/IE
’Kac KYOBIJIBIC, OHBIH KaJbIITACybl MEH JaMybl KOIl FACBIPJBIK YITTHIK TOKbIMA JOCTYPJIEPIMEH THIFbI3
OaiimanpicTel. ['00eneH eyponaiblKk KOpKeM TOKY ©HepiHiH kewmici OonraneiMeH, Kasakcran
KaFAalbIHa OJ1 YITTBIK JYHHETaHbIM, KOIIIeli MOJICHUETKE TOH 00pa3 bk Oilay jKoHE I9CTYpJI Oro-
OpHEK JKYHECIMEeH VINTACHII, ©31HIIK KOPKEMIIK CHITaTKa e O00abl. KazakTeIH gocTypii anaima KiieMm
— T00CJICH TOKbIMA OHEPIHIH HET131 IeceKTe 00JIaIbI.

Kazak XaJlKbIHBIH A9CTYPJIi MOACHUETIH/IE TOKBIMA JKOHE JKYH OHJIEY OHEepi epeKIe OpbIH ala/Ibl.
Kemmeni emip canTel kargaiblHAa TOKbIMAa OyHbBIMIAap TEK TYPMBICTBIK KaXETTITIKTI FaHa eMec,
COHBIMEH KaTap TEpPEeH CHMBOJHMKAIBIK Opi CaKpalabl MOHII A€ aTKapAsl. Kui3 oHE TOKBUIFaH
OyiibiMaap ajgaM eMipiHiH OapiblK Ke3eHIEepiH KAaMThIN, KHI3 YHAIH 1MIKI KEHICTITH KepKeMJIIK
TYPFBI/Ia YUBIMIIACTHIPY1a MaHBI3IbI POIT aTKapIbl.

JocTypni Kazak TOKbIMa ©HEpiHE ajla KMiii3, ChIpMak, Oackyp, TepMme, Oay, *Kamkplll, Kypak

Kepre CUSKTbI OyibIMaap >kaTaabl. by TybIHABLIAPIBIH OpKaChICKl KYpJell OI-epHEK XyileciMeH
epeKLIeNIeHil, OHa dJIEMHIH KYpPBhUIbIMBI, TAOUFATIIEH YilIeCiM, YpHaK KaJFacThIFbl, 0TOachl Oepekeci
CHUSIKTBI YFBIMAp KOPIHIC TalKaH.
Kinemzep ka3ak MoleHUETIH/IE TeK KOJIaHbICTarbl OYMbIM peTiH/Ie FaHa eMec, COHbIMEH Oipre pyxaHu
KOHE ICTETHKAJbIK MOHIE M€ KOpPKEMJIK OOBEKT peTiHAe maijgananpuiael. Onap Kui3 YH 1mIHAE
KBUTY/Ibl CaKTayJblH, >KaWJIbUIBIKTBI KaMTaMachl3 €TYAIH MaHbI3Abl 3seMeHTi 6omnsl. Kinemaepaixn
opOipiH/ie ©31HE TOH epeKIIeirT MeH KOepKeMJIK MarblHachl Oap. MaoceneH, TYKTI KOHE TaKbIp
KiJIeMJIep JKOFaphl camalibl )KYHHEH >KacaJlblll, )KYH TaJIIbIKTAPBIHBIH THIFBI3IBIFbIHA Kapail OemiHes],
oJIapABIH TOXKIPUOEIK KacHUeTTepiH alKbpIHmaiabl. Kinemaepaeri TYCTIK menmiMaepaiH o31HI1K MoH1
00JIbI: KBI3BUT — OMIp MEH KyaTThIH, KOK — aclaH MEH MOHTUIIKTIH, aK — KHeNl KOHE Ta3aJbIK
OeJricl caHalgbl.

Her i63rii m

Kazak xalKbIHBIH JIOCTYpJl TOKbIMa ©Hepl — Eypas3ust KeHICTITIHAET! KOIIesl XKoHe JKapThbulaid
KOILIeN MOJCHUETTEPIIH MaTepHaIbIK 9pl KOPKEMIIK TOXIpUOeCiH )KUHAKTaFaH KypAesl KyObuUIbIC.
TykTi Kijem >koHe ajaiia CHUSKTHl TOKbIMAJIBbIK OYHBIMIAp TEK TYPMBICTHIK Ka)KETTUIIKTI ©TEUTIH 3aT
eMecC, KEHICTIKTI YHBIMIACTBIPYIIBI, QJIEYMETTIK MOpPTEOCHI allKbIHIAyIIbl OHE JYHHETaHBIMJBIK
KOATHI OeifHeney1 KepkeM xyie Ooubin Tadbbutaabl. Kaszak TokbIMa eHepi Tapuxu TyprbljaH OpTaibiK
A3us  XaNBIKTapbIHBIH OPTAaK OpPKCHHUETTIK AapHAChIHAA KaJBIITACKHIN, ©3IHAIK KOMITO3HIIHSIIBIK
KYPBUIBIMBI MEH KOJIOPUCTUKAIIBIK MOJCHUETIH NaMbITThI [1, 6.15-20].
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KazakTbIH TYKTI Kijemaepi TYHiH/1 TOKY TEXHUKACchIHA HeriznenreH. Kiem KyphlIbIMBbIHIA HET13
xin (apkay) meH kejjeHeH KIinTiH (epMeKk) YCTiHe jKeKeJereH TyWiHnaep OaimaHamabl, KEiiH oiap
KBIPKBUIBII, OIPKENKiI TYK Ka0aThlH Ty3e/i. byJl TeXHUKA dKOFapbl KOCIOM MaIIBIKTHI, KOMITO3UIIUSIIBIK,
ecenTi jkoHE 00sSy MOICHHETIH Tajam eTemi. TYKTI KileM TOKy JocTypi ocipece KaszakcTtaHHBIH
OoHTYCTIK eHipnepinne — Ceipaapus OoibiHaa, XKericy mern Tapa3 ManbiHma keH tapamraH. XIX
FaCBIPABIH COHBI MeH XX FachIpAbIH OachlHIa OWJI aifMakTapja TYKT1 KiJIeM TOKY ©HJIPICTIK CHUIIaTKa
ue Ooubln, aiMakapajiblK cayna aifHameiMbiHAa eHreH. 1910 xpuisl MepB KanachlHIa ©TKEH KepMmese
Ka3aK TYKTI KiIeMIepi TYPKMEH KiJeMIepiMeH Karap KOWBUIBII, OJIapJAbIH camachkl MEH TaOWFu
OostynapeIHbIH OepikTiri atam etinred. 3eprreymi H.®. BypaykoB Kazak KinemaepiHaeri Herisri
KEHICTIKTET1 TYCTepl PETiHAEe MaJWHAIBIK KbI3bUI MEH KOKTI KOPCETIN, oJapiblH TaOufru OosyMeH
OosuTFaHbIHA epeKIe Ha3ap aynapasl [2, 0. 12—14]. Byu aepek Kazak TYKTi KUIEeMAEPiHiH XalbIKapaibIK
JNIEHrelie TAaHbUIFAaHBIH alKbIH AN

KoMno3unusuiblK TYPFbIIAH Ka3ak TYKTI KUTIEMICpIHAE OpTalbIK ajiaH MeH jxuek (Oopiarop)
apachlHIarbl Teme-TeHMIK cakTananasl. OpTanblk epic KebOiHe cerizOyphlll, anThIOYphIIT HeMece
CO3BUIBIHKBI POMO MINIHJAEPIHEH TYpajabl. Byl TeoMeTpUsUIbIK KYPBUIBIMAAPIBIH IMIHIE KPECTTIK
KOMITO3HUIIUSUIAP, KOIIKAP MY#i3 2JIEMEHTTEPI KOHE CETi3 KYJIIbI3/IbI PO3ETKAIap OpHAIacabl.

Cyper 1

=

TyxTi kinem.1960-x. Kei3putopia o61bIckl. XKyH, TOKbIMa
C. M. Iynun Opta A3usi XaJbIKTapbIHBIH KiJIeMJIepiHE TOH 0acThl €peKIleIiK peTiHAe KEHICTIK MeH
OPHEK ayJaHJapbIHbIH miamanac OomyblH atam kepcetemi [1, 6. 130-135]. OubiH mikipiHiie, Oy
MPUHIUIT  Ka3aK KUIEMJAEPIH WPaHIBIK YJTUIEpJEH EpeKIIeNnirin - anrakraapl. Kazak TykTi
KiIEMJIEpiHIH OPTAJbIK KOMITO3UIUSICBIHA PO3ETKANap €Ki CUMMETpHUsi Oci OOWBIHINA OpHAalacaibl.
KebOinece TepT Hemece ollaH Ja Kol MenajaboH Oip KaTapra Ti3umim, opTa Oemaeyni Kypainbl. Kex

TapajfaH MOTHUB — KPECT TOpi3Jli KYPBUIbIMFA €HAIpUIreH KOIIKap Myii3 snemeHTi. COHBIMEH Kartap
CeTi3 KarbIPaKThl XKYJIIBI3 MIIIiHEPi, CATBIIBI POMOTAp XKOHE S-TOpi3/li CHI3BIKTAp Ke3aeceni. MyHmai

KOMITO3UIUSUTBIK KY€ PUTM MEH CUMMeTpusiFa HeriznenreH. Cyper 2
Tykri kimem. 1970-x. [IIeimkeHT 00BICHL. JKYH, TOKBIMA
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XKuek epreri (et 010) KOMIO3UIUAHBI TYHBIKTAI, TYTacTHIK Oepeni. Kazak TYKTi KijgemaepiHiH
JKUEKTepi OlpHelle >KOJaKTaH TYPHIIN, OJapAbIH INIHJIE ChIHAp OKIIe, KYC KaHaT, 3Uriar, Koc MyMi3
CUSKTBl MOTHBTEp KailTaliaHanbl. By sJIeMEHTTEep TEK COHMIK €MeC, KEHICTIKTI IIEeKTey XKOoHE
KOMIIO3UIIUSTHBI KOpFay (YHKUMSCHIH aTKapanabl. LIleT or0 MeH opTaibIK epicTiH yHIeciMIuIiri Kijiem
KYPBUIBIMBIHBIH TeHrepimi 6oysiHa acep ereni [3, 6. 52-60].

Konopucrukanelx sxyile Ttaburm Oostynapra HerizgenareH. Kpi3pul Tyc KkebOiHe MapeHa
©CIMJIITiHeH, KOK — MHIWIOAAH AJbIHFaH. AK IEH Kapa TYCTEp KOMIIO3HUIMSIBIK KOHTPACT Kypyna
MaHbBI3Ibl penl atkapanbel. Kazak kinempaepinze (oH MeH epHEeK Tycrepi Oip-OipiH Oacklm KeTmei,
yineciMai Tene-TeHaiK Kypanasl. byn epexmenik C. M. Jlyaus tapanbiHaH apHaiibl KOPCETUITEH.

TykTi Kinemaepae TeOMEeTPHsUIBIK KYpbUIBIM 0ackiM OOJIFaHBIMEH, KeiOip yaruiepae OerHemik
MOTHBTEp Jne¢ Ke3xecenmi. OnmapAplH KaTapblHOa Tay, arall, KyYH MEH ail CHMBOJIIAphl, >KaHyap
OeifHenepi, Tyle KepyeHi CUSKThI KoMIo3uIusiap 0ap. MyHaaii 6eiiHenep ko0iHe CTHIN3alUsIIaHFaH
TypAe Oepiin, KeHICTIK IeH TabuFaT Typajibl Kelmesi TycinikTi oinaipeni [4, 6. 24-31].

Kazak TokbIMa eHepiHiH TaFbl Oip MaHBI3IBI CANachl — ayamia. AJamia TYKCi3 TOKbIMAJIBIK OyibIM
peTiHJe epMEK CTAaHOTbIHAA TOKbUIaAbl. OHBIH KYpbUIBIMBI KapamaiiblM allKac TOKyFa Heri3/IeireH.
Anama keOiHe JKONAKThl OOJBIN  Keledi, KeW IKaFraaiga TeOMETPUSUIBIK OpHEKTepMEH
TOJIBIKTBIPbLIaAbIL. JKONMaKTapaAbIH KeJIJeHeH HeMece TIK OpHalacybl KOMIO3UIMAFa JUHAMUKa Oepei.
Anama TypMbICTa TOCEHIIl, Kepere kaly, KOp)KbIH, qop0a kacayra maiganadbuirad [5, 6. 88-94]
Cyper 3.

Amnama.1950-x. [erreic Kazakcran o6mbickl. XKyH, TepMe TOKY

AnamanbiH 00sly oKyleci TYKTI KUIeMIEpMEH CalbICThIpFaHAa KapamaidbiM OOJIFaHbIMEH,
TYCTEPHIH YHJeciMi epekie MoHTe ue. KpI3bll, KoK, caphl, )Kachll kKOJIAKTap KE3EKTECIN OpHAJACHIII,
BIPFAKTBHIK KYPBUIBIM Ty3eli. byl puTM Kazak ACTETUKACBHIHAAFHI TeTMe-TeHIIK MPUHIUIIH KOpPCEeTeI.
Anamanap ke0OiHE KYHICTIKTI TYPMBICKAa apHaJFaHBIMEH, OJIapJbIH KOPKEMIIK Camachl KOFaphbl
Oarananran [6, 6. 112-118].
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XIX raceipaeiH coHbiHIA Pecell MMIepusiChbl KYpaMBIHIAFbl aiMakTapAa >KYpri3uireH KyCTapJiblK
3epTTeyJiep HOTHXKECIHJE KazaKk TYKTI KiuleMJepi FhUIBIMH cumnarramara ue Oonael. 1923 >kbuibl
Mackeyne eotkeH KCPO xanbIKTapblHBIH KOJJaHOANbl ©HEp KOpMeciHIe KaszakK Kijemzuepi
AKCIO3MIUAFa KOWBUIBIN, OipKaTtapbl My3eil KopbiHa KaOburmauawel [7, 6. 47-53]. byn ke3eH kazak
TOKbIMA O@HEPIHIH FHUIBIMU TYPFbIJa TAHBLTY Ke3€Hi OOJIIbI.

Kazipri yakpITTa Kazak TYKTI KiUIeMzepi MEH ajamiachkl STHOTpadHsUIbIK My3eiiep/ie CaKTalblIl,
FBUIBIMU aliHajbiMFa eHreH. COHBIMEH Karap AOCTYpJi TOKY TEXHHKACHI JKEKeJereH aiMakrapaa
KaJIFachlll, ITHOJAM3AWH CallaChlHAA JKaHAIlla MHTEPIPETAUSUIAHbINT OThIP. JlereHMeH, ©HEPKACIITIK
OHJIIPICTIH JaMybl JOCTYPJII KOJOHEPIiH TaOWFW SBOJIONMSICHIHA dCep €T, Kebip alMaKThIK
EPEKIICITIKTEPAiH )KOUBLTYbIHA aJIBIT KeJIl.

JocTypii Ka3zak TOKbIMa ©HEPIHE TOH KOMITO3HMIMSIIBIK OWIay >KYHeci — JKa3bIKTHIK, BIPFaK,
CUMMETPHSI KOHE OpHEKTIH KaWTajaHybl — KEHWIHT1 KociOM TOOCJIeH 6HEepiHIH KaJbINTacyblHa
KopkeMAiK Heri3 Oonmel. Ochlnaiiiia, ToOeNeHHIH 631 XalbIKTBIK AJCTyple OonMaraHbIMEH, OHBIH
naiiia 00JIysl YITTHIK TOKBIMA MOICHUETIHIH JIOTHKAJIBIK XKaJFachl peTiHie xy3ere actsl [8, 6. 10].

«| 5B jrdxpmMizai OpaHuusaga KanblNTackaH KepKeM TOKY aoctypimeH OaimanbicTbl. XVII
raceipia Opannusinarel [00eiieH MaHy(paKTypachlHbIH allbUTybIMEH OYJ1 ©Hep Typl KeH Tapaia
Oacranel. Eyponaiblk roOeneH CroKeTKe, OCHHENTIKKE MXOHE MOHYMEHTAIIBIK KOMITO3UIUSFA
HETI3/IeNITeH, OJ1 KIJIeMHEH aibIpMaIIbUIBIFEI — OPHEKTIH KaiTajlaHyblHA €Mec, TYTac KopKeM oOpa3s

kacayra OarpiTTanran[9, 6. 4-5].Cyper 4

«MeHiH aJFbl3 KaJaybIMMeH» Imnanepa, «Kanrpi3myiizai MeH XaHbIM»
cepuscbiHal, XV racelp, Kimtonn mypaxaiisl, [Tapux.

KazakTeiH Kkerimeni MOACHHUETIHIAE KOPKEMIIK OeWHeIepMEeH TOKBUIFaH KiJeM TOKbIMa ©Hepi
OonFaHbl MEH Ma3MyHJIbl KYPBUIFAH €BpONANBIK YJrijferi rodeireH asctypi OonamaraH. COHIBIKTaH
Kazakcranma rodenen eHepiMeH kocion typae XX racwipabiH 60-70 x, KEHECTIK MOJICHHU casicaT TeH
KepKeMJiKk O01s1iM Oepy >KyieciHiH KalbInTacybl OapbIChIH/Ia aifHaIbIca OacTabl.

Kazakcranmarsl TOKbIMa OHEPiHIH KeyeM i Typeri 6actaysi 1937 sxbuiMeH OaiiaHBICTBIPAJIbI.
Ocsbl xkbuTel AnMaThl KanacbiHna «KoBpoBIIWIIA» apTeNiHIH J>KaHBIHAH AallFalllKbl KOPKEM TOKbIMa
mebepxaHachl YHABIMIACTHIPBUIIBI. Bysl Ke3eHae Herisri Hazap KijgeM TOKyFa OarpITTajFaHbIMEH,
KOPKEMIIK TYPFBIIaH KYpJETipeK, COHMIK TOKY OYHBIMIAphIH jKacayFa alFallikbl Kagamaap sKacajjibl.
ATFamKpel KE3€HJIe KUTeM JKeKe OHep TYpl PeTiHJe KaJbITITacllaFraHBIMEH, JI9JT OChl yaKbITTa KociOu
TOKbIMA OHJIIPICIHIH TEXHUKAJIBIK KOHE YHBIMAACTHIPYIIBUIBIK HET13epl KadaHbl. ¥ATTHIK OI0-OpHEK
AJIEMEHTTEPI €yPOIATBIK TOKY dicTepimMer yitrectipiie 6actaapl. 1960 sxputbl «KoBpoBmuiay apremi
AnMaTBUIBIK KiJIEM-TOKbIMa KOMOWHATHIHA aiHANAeIpeUIAbl. byn mexeme Kaszakcranmarbl CoHIIK-
KOJIaHOAITBI OHEP/IIH 1p1 OpTaIbIFbIHA aWHAJIBIN, KOPKEM TOKBIMA, COHJIIK IMAHHO JKOHE TOOEJICH Kacay
ici sxyiieni Typae namu 6acransi [10, 6 15].
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Ocn ke3eqae Kazakcranga kociOu CypeTiri-TOKbIMAIIbUIap OYBIHBI KalbIITACTHL. byl Ke3eHe
aCTaHAJBIK JKOHE pecHyOIMKaNbIK IEHIeWJeri >KOFapbl OKY OpBIHIAPBIHBIH, COHAaW-aK AJMaThl
KOPKEMCYpET YUYWIHIIECIHIH TYJICKTEPl aTalIMbIII cajaFa OSJICeHI TYpJAE apayiachln, KociOu OarbITTa
enoek errti. ComapapiH Katapbiaaa E. belicemOunoBa, U. Slpema, E. Jlanunora, E. Hukomaesa, H.
[TaBnenxo, I1I. Koxxaxanos, b. 3aypOekoBa, A. Mxcanosa, XK. YmOetoB, XK. Kpynxko, JI. Kanumoga, K.
KybOanuszoBa, A. borBuH jkoHe Oacka nma cypermryiep Oosiabl. ATanfaH mebepiep robeneH
TEXHUKACBHIH IIBIFAPMAIIBUIBIK 137€HICIICH YIITACTHIPBIN, OHBIH KOPKEMIIK MYMKIHIIKTEPiH KEHEUTTI.
Kenreren mebepnep Mockey, Jlenunrpan, JIbBoB, TOUIMCH CHUSAKTBI KaslaJapaarbl >KOFapbl KOPKEM
OKY OpBbIHJApbIHJA OUTIM aJIbll, 3aMaHayd KOMIO3HMLMSIBIK MICIIMACP MEH KOPKEMIK 13JeHicTep Il
VITTBIK ©HEPMEH YINTacThIpyFa yMThuLabI [11].

loGenen KOMMO3WIMSUTAPBIHIA Ka3aK XaIKbIHBIH TAapUXbl, TYPMBICHI, TaOWFaThl, EHOEK
TaKbIPBINITAPbl KEHIHEH KOpiHic TanThl. beliHenep mapTThl, )KUHAKTAJIFaH CUIIAT aJbIll, CAMBOJIHKA MEH
COHJUTIK 0aCThl KOPKEMJIIK KypasiFa aifHaJIbl.

Kazak robenen eHepiHiH KanbinTacybiHna KypacOexk ThIHBIOEKOBTIH OpHBI epekiie. JIbBOB
KaJjacblHIa Kaciou Oimim amran cypermri 1970-xbpuigapsl YIATTHIK ToOCNEHHIH KOPKEMIIK OarbIThIH
alKpIHIAFaH TYJIFajgapabiy O0ipi 6osiabl. OHBIH HIBIFApMalapblHIa 0TOACH], aHa, YpIaK ca0aKTaCThIFHI,
TabWFaT MeH aJjaM apachIHIAFkl YillieciM pumocopusibik TypFbIIa OeliHeneHe /i

ThIHBIOGKOBTIH TOOENeHAEpl XKa3blK KOMITO3UIUSAFA, BIPFAKTHl KYPBUIBIMFA >KOHE OailbINThI

TYCTIK MHIemIimMaepre Heri3genreH. by epekmiemikTep OHBIH IIbIFApMAIIbUIBIFBIH JSCTYPIl Ka3ak
OHEpIMEH pyXaHU TYPFbIAA KAKbIHAACTHIPAIbI.
1970-1980 xwimmapel Ka3ak roOeieHi TOJBIKKAHIBI, JepOec eHep Typl peTiHAC KAIbINTACThHL. by
Ke3eHjie ro0esieH YTUIUTAPIBIK CHIATTaH ajbICTall, CTAHOKTHIK COHJIIK ©HEp JACHTreiiHe KOeTepulii.
Cypermriiep  MUGOIOTHSIIBIK ~ oOpa3gapra, OIUKANBIK  CIOXKETTepre, KOIIelli OpKCHHETTIH
bunocodusbIK yrbMaapbiHa xui xxyringi [12, 6 20]. Cypet 5

K.Teiabpi0exoB, rooenen «Kexkrem», 1974 x., keaemi: 194 x 350 cm.
(Kiram: Kypac6ek TeiHbIOCKOB. - Anmatsl: Onep, 2007 xk,- 43-0)

K. TrIHBIOGKOBTHIH IMIbIFApMaNapblHa Ka3aKThIH JOCTYPJI TOKbIMAa MOJICHUETIHEH abIHFaH
KOMITO3HITUSUTBIK, 3aHIBIIBIKTAp alKbIH Kopineai. Muicansl, «Illoman» (1969), «Tay MeH mana aHBI3bI»
(1975), «Ot6ace» (1972) cuskThl roOelieH TYBIHIBUIAPHI Ka3aK XaJKBIHBIH pPyXaHH ©Mipi MeH
IYHUETaHBIMJIBIK >KyHeciH OeiHeneilal. byn meirapmanapia puTM MeH CHMMETpPHs, TYCTEPAIH
yieciMi — VATTBIK OI0-OPHEK MOJCHHETIHIH KIIACCHKAJBIK JJIEMEHTTEpl TOOeNeHAIK TUIIe KaHalia
KOpKeM KyObUTbIcKa aitHamanbl. KypacOek TrIHBIOCKOBTHIH €HOET1 YITTHIK roOesieH OOMbIHIIA Koci0n
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MEKTENTIH KaJblllTacyblHa Heri3 camabl. OHBI Keibip 3epTreynep «roOelieHIi ©eHep peTiHAe
Ka3zakcranaa TyHFBIII cayiFaH Iie0ep» peTiHJEe CUIATTaijbl, OHBIH TYBIHIBUIAPBl PECIyOJIMKAIbIK
KepMelepie, My3eil 3KCIO3UIMUIAPhIHIA KOPCETIIl JKOHE TOOCNIeH TEXHUKACHIHAA HWHHOBAIUSIIBIK
onicrepai eHrizai. Com apKpUIbl 01 KociOu KosjgaHOanbl eHepre »*aHa (GopmMa MEeH Ma3MyH Oepii.
['oGerneH KEHICTITT CHMBOJIMKAIBIK 9JIEM PETiHE KaOBUIIAHBIN, OH/IA YaKbIT TICH KCHICTIK, O6TKEH MCH
OyriH, Mu( neH mbIHABIK OIpTyTac KepKeM Kyiene TOFbICThl. MaTepuanblH (GakTypachl MEH TYCTIH
AMOIHSITBIK dcepi OACTHI MOHTE He OOJIIBI.

['o6enen enepiHiH namyblHa botnma 30yipOexoBa CHSKTBI 3aMaHAAacTapbl Aa YIKEH YJIeC KOCTHI.
On 1970-xpurmapnan Oactanm YITTHIK OPHEKKE HETI3JIEITeH TroOeleHaep »Kacam, OHBI KOPKEeMIIIK
nexrevine epHekreni. Kaszakcran Kypnamueri ,AWryn  AxaHOaWKbI3bIHBIH — MaKaJlaChIHIA
30yipOeKOBaHBIH TYBIHIBLIAPEI TOOCIICH TapUXbIHAA «TOOCICHHIH aHACh» JEI aTajblll, JOCTYpJi
OPHEKMEH KYpAedl KOMIO3UIMIBIK TUIAIH OallaHBICBIH KOpPCETETIH HEri3ri LIbIFapMmalap peTiHje
CHITaTTaJIFaH.

b.3ayipbekoBa, rodenen «Kekxtem» 1985 x.
(Kirtam: barima 3aypOekoBa. - Aimarsi)

Kazak roGenen eHepiHiH kociOum MekTeOi TriHbIOEKOB meH 3oyipOekoBaHbIH KeiliH OuilOait
bananoB nen Coyne bamanoBa cusKTHI meOepiepaiH eHOeri apKbUTbl oJaH dpi Jambiabl. OnapabiH
IIBIFAPMAIIBUTBIFBl MEH TEXHUKAJBIK 137IeHICTepl TOOENEHHIH TUIACTUKAJIBIK oOJeyeTiH KEeHEWTIH,
WITTBIK TYPMBICTBIK JKOHE TapUXH KOHTEKCTTEP/Ii CypeTTey MYMKIH/ITIH apTThIpAbl. byt eHep OarbIThI
WITTHIK KOJIOHEP/IIH cabaKTacThIFBIH CAaKTall, 3aMaHayl KOPKEeMIK TiIMeH yinectipe Oinai. Frutbivu
3epTTeysep/e rodeeH eHepl TeK KOJIJaHOanbl eMec, COHIIK-KOPKEM/IIK OHep PETIH/E KapaCThIPbUIFaH.
On macTypili Ka3ak TOKbIMa ©HEpiHIH — KHi3 0acy, KUIEeMIIK jKOHE ajallaliblK pUTMIIIK-OPHAMEHTTIK
KYHMeNepiHiH HeT131HAe KYPhUIBIT, KOC10U KOMIO3HITUSAFA aifHAFaH IbIFbI A THITIAIbI.

XX raceipasiH coHbl MeH XXI| racelpablH OacbiHAa Ka3ak roOeleH eHepi KaHa KOPKEeMIIIK
13ICHICTEPMEH TOJBIKTHL. Kaszipri cypermiiiep AoCTypsi TOKY TEXHHMKAChIH CaKTall OTBIPHIN, >XKaHA
MaTepuasiap MEH 3aMaHayd KOpPKEeMIIK TocuiuepiAl KojiaaHyaa. ['o0eneH KOHIENTYaliblK OMIbI
KETKI3€TIH KopKeM Kypaira aitHanabl. Kazak robeneHi yITThIK OOIMBICTBI CaKTaid OTBIPHIT, kahaH IbIK
eHep KeHictiriHne eHyzae. OHbIH y3aik yiariutepi Kasakcran PecnyOnukacbiablH O06inxan Kacree
aTbIHIaFbl MeMIIEKeTTIK eHep My3eliHJe CaKTajblll, XaJbIKapallblK KepMelep MEH TpUEHHajelepe
kepcetinyae [14].
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KOPpbIT blH A bl

KazakTeIH TYKTI KileMepi MEH ajamachkl — KYPBUIBIMBI KYPAEIi, KOMIO3HIMSUIBIK 3aH bLUTBIFbI
aKpIH, CHMMETPHUSI MEH PUTMI€ HETI3/IEITeH JOCTYpIl TOKbIMA OHEpiHiH yariaepi. OnapaslH Tapuxu
TaMbIPbl TEPEH, al KOPKeMIIK jkyheci Opraiblk A3Us XaJIbIKTAPbIHBIH OPTaK MOICHH KEHICTITiIHIE
KAJIBINITACKAHBIMEH, YJITTHIK CHITATTaFbl JEpOeCTIriH cakTaraH. KeHIiCTIK TeH epHEK Tere-TeHIITI,
TCOMETPHUSIIBIK MEJaTbOHAAp XKYyKeci, TaOuru Oosyjap YHIECTIrT — Ka3aK TOKbIMAa ©HEPiHIH Heri3ri
oenrinepi 6ombin Tadbaabl. OChl TocTYpIti npuHIUNTep XX FachIpa KaIbINTACKAH Ka3aKThIH KociOu
roOeJIeH eHEepiHJe JKaHa camajiblK JCHIeHIe jKalFachlH TanThl. Erep TYKTi KijJeM MeH ajaiaja
KOMITO3UIUST KOOIHE TeOMETPUSUIBIK KYPBUIBIMFA, KaWTalaMaabl PUTMIC JKOHE CHMMETPHUSFa
Heri3zelnce, ro0eeH 1e OChl 3aHIBUIBIKTAp CaKTalla OTHIPHIN, Ma3MYH/IBIK jKOHE OCHHENIK epic KeHeie
tycti. JlocTypni epHek jKyiheci 3amMaHayd IIIACTHKAIBIK TUIMEH KailTa WHTEepPIpeTalysIaHblII,
KCHICTIKTIK-OCHHENIK MennMaepre YIacThl.

Kazak robeneHn eHepiHiH KaJblTacy KEe3€HIHJE YITTHIK TOKbIMA JOCTYp1 HEri3ri Tipek OOJbI.
Tykri Kkigemuepaeri MeNadbOHIBIK KYPBUIBIM, —ajlalllaJiaFbl JKOJAKTBIK pPHUTM, OK-OPHEKTErl
CUMMETPHSIIBIK TETIe-TEHIIK — OapIbIFbl TOOSICH KOMITO3HUIIASIIAPBIH/IA JKaHaIIa KOPKEM/IIK Ma3MyHFa
ue Oonael. bypeiHFbImail (OH MEH OpHEK TEHMIIrl caKTajaraHbIMeH, robeneHae ¢oH aepOec
TUTACTUKAIIBIK KEHICTIKKEe alHAIBII, CIOKET IeH CHMBOJIIBIK OCHHeNep i KaObUIMaUThIH TYTaC KOPKEM
allaH peTiHae KapacTelpbuiafbpl. COHBIMEH KaTap AQCTYypiii TaOuru Oo0sly MoJEHHETI Je TroOeseH
eHepiHae cabakTacThIK TanThbl. KYHHIH TaOMFU PEHKTEpPIH MaijaiaHy, KbUIbl XKOHE CYBIK TYCTEPIiH
YIJIeCIMIH 19N ecenTey, TYCTIK Teme-TeHMIKTI caKkTay — Ka3aK TOKbIMa ©HepiHeH OacTay ajaThlH KciOn
MeKTeNnTiH aiifarel. byn ypaic ocipece 1970-1980 >xpurmapel KaiblTacKaH YITTHIK ToOerneH
MEKTeO1HIe alKbIH KOPIHII.

Ocpinaiiiia, Ka3akThIH TYKTI KUIeMepl MEH ajlaliachkl TE€K 3THOTpadUsIIBIK Mypa FaHa eMmec,
Ka3ipri KociOMm TOKbIMa OHEPIHIH, COHBIH IIIIHAE TOOCIICHHIH TapUXH-ICTETUKAJIBIK HETi31 OOJbII
Tabbutazpl. JloCcTYpsli TOKBIMAIBIK KYPBUIBIM MEH 3aMaHayd KOPKEMIIK OWJIay apachIHIaFrbl
cabaKTacThIK Ka3aK roOeleH eHEpiHIH YITTHIK OOJIMBICHIH aWKBIHAAI, OHBI OJIEMJIK TOKbIMa ©HEpi
KEHICTIT1H/E 1apa KyObUIbIC PETIH/IC TAHBITA/IBI.
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EMONOTMAHBLl OKBLITY YLEPI CIHAE TEAMUOUKALMA 3
KONOAHY AblH OKYWbBINAPABIH OKY MOKWBAIOMACHKHHPYJAF bl
PO I

rtmM fBjSCs00 vO6N sdzZif O

1CEtefp d&3OcG d Miste

J.1. 1bEkd3ddzj o Olsr dzH ©Odr [ kteOL
d MisOdzO, 3IOL O

Annoramus

Makanaga OWONOTHSHBI OKBITY YVaAepiciHae redMuduKanus ->IEMEHTTEPIH KOJAaHY IbIH
OKYIIBLIAPJIbIH OKY MOTHBALMSACHIH KaIBIITACTHIPYIAAFbl poJli  KapacTeipbuiansl. JKyleni moiy,
IKCIIEPUMEHTAIIBI 3ePTTCY JKOHE JTaMBITy 3epTTeynepi (popMaThiHAaFkl FEUIBIMU €HOCKTEpre CyHWeHe
OTBIPBIN, TEHWMH(PUKAIMSIHBIH MOTHBAIUSIBIK, KOTHUTHUBTIK acCHEKTUICpIHE THTI3€TIH BIKIAJIbI
tanganaael. HoTmkenep redMuUKAUSHBIH OWOJIOTHS TIOHIHAE Ymaniap, OeWIKTep, PEeUTHHT
TaKTaJapbl CHUSAKTBHl JJIEMEHTTEp apKbUIbl IIIKI MOTHBAIIUSHBI apTTHIPATHIHBIH, aKaJIeMHUSIIBIK
KETICTIKTI KaKCapaTaThIHBIH JXOHE Y3aK Mep3iMIi TYKBIPBIMAAPABI CaKTayFa OH BIKMal EeTETiHiH
nonenaenai. Makana redMu@UKanus TEXHOJOTHSJIApDI MEH MOTHBALMS TCOPHUSIIAPBI apachIHIAFbI
OaiiJTaHBICTHI 3epIeliel, OoTalaK MeAaroruKabIK MpakTHKara HyCKaysap YCHIHA/IbL.

Ty#inal cesnep: reliMudukanms, OKy MOTHUBALUSCHL, Ouoyorus OiiMi, OMBIH 3JIEMEHTTEPI,
aKaJeMISUTBIK KeTicTik, Kahoot!, O¢iiK, pedTHHT TaKTachI.

Kasipri Ourim Gepy KyleciHne OKyIIBUIApIbIH OKYFa JIETeH MOTHBAIMSACHIH apTTHIPy MaHBI3JIbI
MeJarorukaiblK Macene Oonbin TaObutafbl. JIOCTYpii OKBITY Tocijaepi, acipece OHOJIOTHS CHUSKTHI
KYpJeIi KoHE ayKbIMBI TIOHJEpAe, OKYIIBUIAPABIH OCIICEHILTITIH KETKUTIKTI A9pekeie KaMTaMachl3
eTe anmMalThIHBI kui Oaiikananbl. Ochbl jKaFmaiia reMMuQUKanus — ONBIH SJIEMEHTTEPIH OKBITY
YAepiciHe KIpICTIpYy TCLIi — 3aMaHayH Melaroruka FhlJIbIMBIH/IA ©3€KT1 3epTTey OarbIThlHA alfHAIyAa
[1, 6. 9]. I'eliMuukarus yreIMBIH ajiFall peT akaJeMHsUIBIK MarbliHaa Konaanrad Deterding sxonHe T.0.
(2011) oHBI «OWBIH KOHTEKCTIHEH TBHIC OpTaja OWBIH JAW3AaWHBI DJIEMEHTTEPIH TaWganaHy» Ien
anbIkTarad [1, 0. 10]. bys Tocinm oKymbuIapbl CHIPTKBI MaparnaTTay apKbUIbl FaHa €MecC, 1IIKI bIHTa-
BIKBIJIACTBl OSITHIN, TaHbIM OEJICEHJUIINH apTThIpy AapKbUIBl THIMII OKYyJIbl KamTamachl3 eTel.
buonorus mnoHiHIe redMUUKAIMSA MOJEKYJIadblK T€HETHKa MEH JKOXKYHenep CHUSKTbI JAepeKci3
YFBIMAAPBI UTEPYJIErT KUBIHIBIKTap/Ibl AKEHUIAETYTe MyMKIHIIK Oepeni [12, 6. 850].

Ocbl Makanajga OHMOJOTHSHBI OKbITYJa TeWMUUKAIUSA SJIEMEHTTEPIH KOJAAHYIbIH OKY
MOTHBAIMSCHIHA TUTI3ETIH BIKIABI )KaH-)KaKThI 3epAeneHe . Tannay XalbIKapaiblK FRUIBIMA €HOCKKE
— DKCIEpPUMEHTANIbl 3epTTeyiepre, *Kyhenl IIoiylapFa *KOHE JIaMbITy 3epTTeyjiepiHe — CylieHe
OTBIPBIN KYPTi3UIAL.

leiiMuuKaUSHBIH MOTHUBAILIUSFA BIKMATIBIH TYCIHIIPETIH HETi3r1 TEOPUSIIBIK TYFhIpHAMa —
Paitan men [lecuain O3in-e3i anbiktay Teopusichl (Self-Determination Theory). By teopus GoiibiHia
aJlaM MOTHBAIIMACHI YIII HETi3T1 MCUXOJIOTUSIIBIK KKETTUTIKKEe OaimaHbICThI: AepOecTik (autonomy),
KY3BIPETTLTIK (competence) »xoHe OaimanplcThUIBIK (relatedness) [2, 6. 69]. Teiimudukanus
3JIEMEHTTEpl — yrainap, OelKTep, PeUTHHT TaKTalapbl kKOHE ChIHAKTAp — OCHI YII KaKeTTUTIKTI
THIMJII KaHaraTTaHabIpa ananbl. 3eprreymriiep [apcus-Jlonec, Akocra-I'on3ara sxone Pywuc-Jlenecma
(2023) xyppuUlBIMABIK Tenzaeynep wMojeni (SEM) apkpuisl reiiMudukanusHbl NainanaHranga
MOTHBAIUSl MIHE3-KYJIBIK TapTHIMIBUIBIFEI apPKBUIBl AKaJAEMHUSUIBIK HOTIDKETE€ OH BIKINAI EeTETiHIH
nonenaeni. Kepicinme, reiMudukanys naijagaHbuIMaraH kaFiaiila MOTUBAIUSHBIH aKaJIeMUSUIIBIK
HOTIKETe TiKeNel bIKnaibl Tepic 6onsl [9, 6. 813]. by HoTH)Ke TeiMHPUKAITUSIHBIH MOTHUBAIUS MEH
KETICTIK apachlHJIaFbl MEAMATOp PeJIiH aTKapaThIHBIH aHBIK Kepcereai. Xamapu, KoilBUCTO xoHe
Capca (2014) reiimuduranus THIMIUNNIHE KaThICTBl ASMIMPHUKANBIK 3€pTTEYJIepAl KyHene,
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reiMUQUKAIUSHBIH OKYIIBI MOTHBAIIMSACHI MEH TapTHIMABUIBIFBIHA OH BIKMAT €TeTiHIH, anaiga Oy
BIKNANJBIH MaiJaNaHyIIbIHBIH TICUXOJOTHSUIBIK E€pEeKIIETIKTepl MEH KOHTEKCKe OaillaHBICThI
epekiencHeTiHiH aran oTTi [3, 0. 3026]. Ochl kaFblHaH anFaHja, TeUMUDUKAIUSHBIH THIMIUTITH
AQHBIKTAUTBHIH MIAPTTAPBI 3€paeiiey MaHbBI3IbI MiHAET 00BN TaObUIaAbl. | eiMH(pUKAIMSIHBIH HET13r1
aMeMeHTTepi ymnainap (points), Oeimkrep (badges), peiitunr takramapsel (leaderboards), mporpecc
oJlakTapbl (progress bars) skoHe cbiHakTap (challenges) Gosbinm Tabbaasl. Ceitiep MeH XOMHEpAIH
(2020) xyitenmi wmera-Tangaybl TEHMU(DHUKAIMSIHBIH KOTHUTUBTIK, MOTHBALMSAJIBIK JKOHE MiHE3-
KYJIBIKTBIK HOTHDIKEJIEpre alTapiblKTail oH bIKNas eTeTiHiH g = 0.49 a¢dekT MenmepiMeH Iaenaei
[4, 6. 80]. Yneanu wmen Axurbenin (2020) Hurepusnmarbl Ouonorus cabakTapblHa >XYPri3reH
AKCIICPUMEHTANIBI  3epTTeyl TreHMU(DHUKAUSIHBIH TOPT PEXKUMIH — JKEKe, OoceKemi-)KeKe,
BIHTBIMAKTACTBIK JKOHE OOCEKeli-bIHTHIMAKTACTHIK — 242 OKyliblga Tekcepai. Hotwxkenep pedTHHT
TaKTachl, ymnainap, OeH/pKTep >XKOHE OMBIH ChIHAKTApbIH KIPICTIPY OKYLIBLIAPIBIH aKaJIeMUSIIBIK
KETICTIKTEPiH, TAPTHIMABUIBIFBIH KOHE OMOJIOTHSFA JACTEH OH KO3KAPAaChlH CTATUCTHKAIIBIK MAaHBI3IIbI
TOpEeKeIe KaKcapTaThIHBIH pacTajsl [5, 6. 12]. Cmunepie xouHe T.0. (2020) reiMupuKaIuIHBIH bIHTA-
BIKBIJIAC TIEH OCJICEHIUTIKKE THTI3€TiH BIKIAIBIH 3€PTTEH OTBIPHIN, reiMupUKaNUsIaHFaH XyHenepIiH
OKYIIBLIAP/IBIH ©3/THEH OKYy NepOECTIriH HBIFAHTATHIHBIH, ©31H-631 Oaramay MeH TaOaHAbUIBIFBIH
apTTHIPATHIHBIH atan oTTi [8, 0. 3]. by HoTmxenep Ononorus cabakTapbIHAAFbl TeMMUDUKATUSTHBIH
OKYIIBLIAP/IBIH 1IKI MOTHBAIMACHIH OSATYyJa TUIMII MEJarorukaliblK TOCLT eKeHiH pacTaiinbl. Kaxoot
iatdopmace! TUGPIIBIK TeHMUPUKAUSIHBIH ONOJIOTHUSIaFbl €H KCHIHCH KOJIAHBUIFaH cayaTHaMAaITbIK
OWBIH KypaJIJIapbIHBIH Oipi 0okl TaObutaabl. MHanaka, MBanru xoHe CansananbiH (2025) Kenusna
KyprisreH 3eprreyinne Kahoot apKpUIbl ©TUITEH JKaCyMIANBIK OPraHOWMIATAp TaKbIPHIOBI OOWBIHINA
AKCIIEPUMEHTAJIBI TOI JSCTYPJIi TOMIEH CANBICThIPFAaHIa TYCIHY JEHreill MeH MOTHUBALIUSACHI JKOFaPhI
6onper [14, 6. 524]. Jle3nik kepi Oaitnanbic (immediate feedback) mexanu3mi OKymIbLIapFa Kateiaepin
Jepey Ty3eTyre MyMKiHAIK Oepil, OKybl OEKITy canachlH apTThIPIbL.

buonorus Oumimi camacebiHAarel TeWMUUKAIMS 3epTTEYJEpiH JKYHen MIONy HOTHXKeIepl
MOTHBAIMS MEH OKY HOTH)KEJIEpiHE OH BIKHAJIIBIH JKOFAphl JTOHEKTUTIKIIEH pacTalaThIHBIH KOPCETeIi.
Baponps Cenuyk nen O3ep Keckun (2024) 2010-2022 xbuigap apansirbingarsl WoS, SCOPUS xone
TR Index nepexkopnapbiHOaFrbl OuoNOTHS TeMMU(UKAIUACH OOWBIHINA 3epTTEYJepAl >Kyiener,
reiMu(UKaIUSHBIH OKY TapThIMBUIBIFBIH alTapIBIKTal apTTHIPATHIHBIH XKoHE KYpeii OHOIOTHSIIBIK
YFBIMJIApABI UTepy/ll skeHUTaeTeTiHIH atan oTTi [11, 6. 7]. ConsiMeH Oipre osnap redMudUKausSIHBIH
HAKTbI OMOJIOTHS TAaKbIPBINTAPhIHA Call MYKHSAT OeiiMAenyiHIH MaHbBI3IbLUIBIFBIH €PEKIIe aTa/Ibl.

Tauunonr nen Yenrtiy (2026) dununnuHae XKYpri3sreH KBa3U-3KCIEPUMEHTANbl 3epTTeyl
reiMuQUKausIHbIH TEK OKy HOTIIKECIHE FaHa eMec, Y3aK Mep3iMJi TYKBIphIM cakTayra (concept
retention) Aa OH BIKMaJl €TETIHIH MaHbI3Jbl JAdjenfepMeH OekiTTi. 'elimudukanus ToOBl cakTay
TecTinge oprama 57,29 6amn, goctypai ton 37,62 6amn xxunaasl (p = 0,00, Cohen's d = 0,69) [15, 6.
5]. OxymbutapAblH canaibl HiKipaepiHie redMuuKanys OKyAbl TapThIMAbI, bIHTAIAHBIPYIIbI KIHE
Oipiece OKyAbl )KeHULAETyHn aen cunarranasl. Cucatu xoHe T.0. (2021) Muaonesusinbiy J>xembep
aliMarbpIH/Ia AybUIIAPYAlIbUIBIK ~KOHTEKCIIEH OalJaHBICTHIPBUIFAH TedMuUKaius Heri3iHaeri
Ouosorus oKy marepuangapbiH Plomp mambiTy Mozeni apKbUIbl jKacall, KapaMAbUIBIK Oarachl «oTe
xakce» neHreiae (3,84-3,92/4,00) anbiaast [6, 6. 3]. XKeprumikTi KOHTEKCIEH OalIaHBICTHIPBUIFAH
reiMuduKanus OKYIIbUIAPABIH OKY MOTHBAIUSCHIH KOHTEKCTIK MaFbIHAMEH HBIFAUTAIbl JIeT
TYKbIpbIMAanasl. Jlantaynu, Ilynmomynoc »xone VYomnec (2024) Ouonorusina reidiMuuKanvsHbl
KOJITaHYbIH TEOPHSUIBIK-TIPAKTUKAIIBIK HIONYBIH kacail oTeIpbin, Kahoot, Quizizz, Wordwall cusxrsr
wiaropmanapabl OUOJIOTHUAAFbl MOJIEKYJalblK JIEHIeWIeH 3KOoXKyle AeHrediHe AeWiHri Kypzenl
YFBIMJIApJbl MEHrepTyAeri ThiMaunrin aran otti [12, 6. 856]. bipak 3eprreyurinep OWBIHHBIH TEK
OMBIH-CAYBIK PETiHJIC FaHAa KaJIMai, OKy Ma3MYHBIMEH OPTaHUKAJIBIK OaiJIaHBICTBI OOTYhI KepPeK Jem
epeKIIIe eCKepPTTi.

Ieitmuduxanus 6ipa3 oH HOTHXKE Oepce 1e, FRUIBIMU €HOEKTepjae OipKarap IeKTeyJep MEH
Oonamiak 3epTTeyai KakeT eTeTiH Macenenep Ae aHbKTanael. JlmueB neH [(uueBanbiy (2017) cbinu
oNysl TeHMU(PUKAIMSIIAaHFAaH OKYABIH J>Kac OKyIIbUIApAa JKOHE Oenriml ToH cajachlHaa FaHa
TUIMJIIpeK OONaTHIHBIH, al MUQPIBIK cayaTThUIBIK JEHreli KOK OKYyIIbUIapAa Kepi HoTmke Oepyi
MYMKIH €KeHIH eckepreal [7, 0. 6]. ®urpusHsiH (2023) >xyileni monaysl reMMHpHUKAUSHBIH
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WNunonesus koutekcringeri 30 3eprreymin 90%-maH acTaMblHIAa MOTHUBAIUSFA OH BIKMAT €TKEHIH
pactaca ma, OOCEKEeJeCTIK TYIbIPaThlH Ma3achI3[bIK IEH JKEKE OKYIIIBl EPEeKIICTIKTEePiH eCKepMey
reiMuQUKaIUSHBIH THIMAUTITIH mekTeyi MyMKiH nen aram otTi [10, 6. 156]. Ockiran OaiaHBICTHI
x)ekemeneHaipiren reimudukanus (personalized gamification) MomenaepiH AaMmbITy OoJiaimiak
3epTTeyJepaiH MaHbI3ABl OarbIThl Oonbim TaObutanel. CoHmali-ak OWONOTHANA TEHMH(PUKAIUSHBI
XKY3€re achlpy pPECYpCTHIK IIEKTEyJepAl KaKeT eTEeTiHIH — IuiaTdopMaiapra KOJI JKETKI3y,
MyFalliMAEPAl fasipiay, TEXHOJIOTHIIBIK MH(PpaKypbUIbIM — eckepy KakeT. Mudiaka xone T.0. (2025)
Kenust MpIicanbpiHma pecypcTapsl meKTey i xkarnaiaa ga Kahoot TuiMi HOTHXKE OEpeTiHIH JoJenae i,
anlaiila MyraliMHIH TEJarorukajiblK meOepiiri MeH IuIaTOpMaHbIH OKYy MAaKCaThIMEH COMKeCTiri
menryuri pes atkapasl [14, 6. 527].

XKorapeina Kypriziaren tangay reiMuuKanus 3JIEMEHTTEpiH OMOJOTHSIHBI OKBITY YAepiciHe
KIpICTIpyliH OKYIIBUIAPJBIH OKY MOTHBAIUSICHIH KAJIBINITACTHIPYAa MaHBI3IbI IMEIarOTHKAIBIK POl
aTKapaThIHBIH Jonenaeiai. Ymaimap, OeHmKTep, PEeHTHHT TaKTamapbl >KOHE CBIHAKTap Kykeci
OKYIIBUIAPJIBIH 1IIKI MOTHBALUSCHIH BIHTAIAHIBIPHIN, TapTHIMIBUIBIFBIH apTTHIPHIN, aKaJeMHSIIBIK
KETICTIKTEPI MEH y3aK Mep3iM/Ii TYKbIPBIMIApAbI CaKTaybIH KETUIAIpeai.O31H-031 aHBIKTAY TEOPHUSICHI
TYpPFBICBIHAH aiFfaHja, redMuuKanus OKYIIBIHBIH JepOECTiK, KY3bIPETTUTIK KoHE OailllaHbICTBUIBIK
KOKETTUNIKTEPIH KaHaraTTaHABIPY AapKbUIbI MOTHBAIMSHBI apPTTBIPYIBIH KYHEIl MEXaHU3MIH
ycoiHagbl. Ceitnep Mmen Xomuep (2020), I'apcusi-Jlonec sxone 1.6. (2023), Tanunonr nen Yenr (2026)
CUSKTHI 3CepPTTCYIIUICPAIH HOTIKENEpl OYI TYXKBIPBIMABI HAKTHl JMITHPUKAIBIK JEPEKTEPMEH
oexiteni.l'eiimudukanusael Ouonorus cabakTapblHa €HTi3y KesiHae myramimzep: 1) minatdopmanap
MEH OWBIH 3JIEMEHTTEPIH OKYy Ma3MYHBIMEH COMKECTEHAIPYi; 2) BIHTBIMAKTACTHIK IeH 0OCeKeH1 THIMIi
yinectipyi; 3) OKyMIBUIAPIBIH JKEKE epeKIIeTiKTepiH eckepyi; 4) redMuduKanusHbl JoCTYpIi
TOCUIIEpMEH OpraHUKAIBIK OipiikTe KOJNAaHybl THIC. Bonamax 3eprreynep KeKeleleHIipiareH
reiimudukanys Moaenaepid, y3ak Mepsimai dddekriepai kone KazakcTaH CHAKTBI MOCTCOBETTIK
O1ntiM Kylenepinaeri reiMuduKanys THIMAUIITH KaH-)KaKThl 3epAenieyre OarpITTaTybl KEpekK.
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BO3MOXHOCTUW MNCNONb3OBAHNA MWHCTPYMEHTOB
MCKYCCTBEHHMHTEN/NTHKPIVMA OBYYEHUMU

{MfOdz RBIGOGdA vk
[ idHEdOtsHd 2 vdddop jemdils OdzBls O

AHHOTauUuNA

B nanHON crarbe TMPOBOAMTCA KOMIUIEKCHBIM aAHAJIU3 COBPEMEHHBIX BO3MOYKHOCTEU
HCIOJIb30BaHUsl MHCTPYMEHTOB HUCKyccTBeHHOro uHremiekra (M) B oOpa3oBarenpHOM mponecce
BBICIIMX Y4YEOHBIX 3aBelcHUN. Ha OCHOBE HM3y4YeHHS MEXIYHAPOIHOTO OIBITA U TEOPETUYECKHX
MoOJZeNIed paccMaTrpuBaroTcs KiatoueBble Tunbl MHM-cucrteM, Takume Kak MHTEIUIEKTYaJbHBIE CHCTEMBI
TBIOTOPHUHTA, a/IalITUBHBIC MIATGOPMBI U TeHEepaTUBHbBIE A3bIKOBBIE Mojenu (Ha npumepe GPT-4). B
pabote ananuzupyertcs, kak uHrerpauus MU cnocobctByeT nepconanuzauy o0y4eHus, MOBBIILICHUIO
JOCTYIMHOCTH 3HAHMA M ONTUMM3AIMH pPadoThl mpernogaBaTeneil. Ocoboe BHUMAaHUE YIENSETCS
MPAKTUYECCKUM OaphepaM BHEAPCHUS TEXHOJIOTHHA, BKIIOYAas WHQPPACTPYKTYPHBIC OTPaHUUYCHHS,
poOyieMy UGPPOBOTO pa3phiBa M BOMPOCH aKaIEMHUYECKONH YECTHOCTH. ABTOpP MPUXOAMT K BBIBOIY,
910 I 3PPEKTUBHOTO HCIONB30BaHUS moTeHuana M HeoOXomMMo HE TOJIBKO TEXHUYECKOE
OCHAIIIEHHUE, HO U TIEPECMOTpP MEAArOrMueCKUuX MOIX00B U ITHUYeCKuX HOpM. CtaThst OyJeT moJjie3Ha
npenojaBaTesisiM, aIMUHUCTPATOpaM 00pa30BaTENIbHBIX YUPEKICHUH.

KnioueBble HCKYCOHEHMEIT MHTEUIEKT, Bhiciiee oOpazoBanue, GPT-4, amantuBHOE
oOydeHue, IepCcoHaIN3alNsl, UHTENIEKTyalbHbIE CUCTEMbI ThIOTOPUHTA, IU(poBU3aIus 00pa3oBaHus,
aKaJIeMUYEeCKasi Y4ECTHOCTb.

BBepeHne

CoBpeMeHHasl cucTemMa oOpa30BaHMsI HAXOIUTCS Ha dTane (GyHIaMEeHTATBHOM TpaHchopmaiuu,
BBI3BAaHHOM CTPEMUTEITHFHBIM Pa3BUTUEM TEXHOJIOTMM MCKYCCTBEHHOTO MHTeIUIeKTa. Ecnu eme aecsTh
neT Hazaja ucnoiib3oBanue MM B 00yueHuM Kazajaoch OTHAJEHHON MEPCHEKTUBOM, TO CETOAHS ITO
CTaJI0 PEaTbHOCTHIO, KOTOpas MEHSAET METOJbl MPENOJaBaHUs W TOJXOJbl K YCBOSHHIO 3HAHHI.
AKTyalabHOCTh TE€MBI OOYCIOBIEHa HEOOXOAMMOCTBIO aJamlTallud TPAJUIMOHHBIX 00pa30BaTEIbHBIX
Mojenel K 3ampocamM HUQPOBOro o0IIecTBa, rae 00beM WHGOPMALMU PACTET B T€OMETPUUYECKOM
nporpeccuu, a TpeboBaHUs K THOKOCTH 00pa30BaTeIbHBIX TPACKTOPUIN CTAHOBATCS BCE BBIIIIE.

HckyccTBeHHBI HMHTEIUIEKT B 00pa30BaHUU TMEpEeCcCTaeT ObITh MPOCTO BCIOMOTATEIbHBIM
WHCTPYMEHTOM ¥ Ha4YMHAET WrpaTh poOJb aKTUBHOTO ydYacTHUKa mporecca. OH crmocoOeH
aHAIM3UPOBATh OTPOMHBIE MACCHUBBI JIaHHBIX, MOJICTPAUBATHCS O] WHIUBUIYIBHBIA TEMIT KaXKI0TO
CTyJIeHTa U 00ecIleuynBaTh OOpPAaTHYIO CBS3b B PEKUME PEATHHOTO BPEMEHH. DTO OTKPHIBAET HOBHIE
TOPU3O0HTHI JIJIA PEIICHUS TaKUX 3acTapenblX MpoOiieM 00pa30BaHUs, KaK MEPETOTHEHHOCTh KIACCOB,
BBICOKAs aJMUHUCTpaTHUBHAs Harpy3ka Ha IEJaroroB M OTCYTCTBHE HMHJMBHUAYaJbHOTO MOJXO0Ja B
YCIIOBUSIX MacCOBOTO O0YUYEHUS

Kak ormeuaer T. H. ®urpua, HCNONB30BaHUE HWHTEUIEKTYAJbHBIX CHUCTEM MO3BOJSET
aBTOMATU3HPOBATh PYTUHHBIE 33Ja4M, TAKME KaK y4eT MOCEIaeMOCTH U MPOBEpPKa TECTOB, UTO JAET
MPENOIaBaTeNIIM BO3MOXHOCTh COCPEJOTOYUTHCA HAa TBOPYECKMX aclekTax oOyudenus [1].
AKTYyaJTbHOCTh TE€MBI OO0YCIIOBJIEHA HEOOXOIUMOCTHIO aJaNTalli BBICHIEH IIKOJBl K BBI30BAM
1M (pOBON IKOHOMUKH..
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Lenbto naHHON pabOTHI ABJISAETCS UCCIEIOBAHUE BO3MOXKHOCTEH Pa3NU4HbIX HHCTpyMeHTOB M
U aHanu3 (PaKTopoB, BIMAIOUMX HA 3(P(GEKTUBHOCTh MX BHEAPEHHs B yueOHBIH mpouecc. OCHOBHOM
yHOOp CcIelaH Ha TO, KaK MMEHHO TEXHOJOTMU MOTYT IOMOYb CTYJEHTaM M IPENOoAaBaTeIsM B
MOBCEIHEBHOH y4eOHOM IS TETFHOCTH, a TAK)KE HA BBISIBICHUH CYIIECTBYIOLINX PUCKOB U OaphEPOB.

MaTepuanbs U MeTOA/,bl

Jlis HamucaHus CTaTbd ObUI HUCMOJB30BAaH METOJl CPAaBHUTEIBHOIO aHajin3a M CHHTE3a
CYILIECTBYIOIIMX HAyYHBIX HCCIEAOBaHUN MO TeMe ucnonb3oBanus MU B obpazoBanuu. B kauectBe
OCHOBBI OBLITM B3SITHI /IBa TUIIA UCTOYHHUKOB:

1. Omnupuueckoe wuccienoBanue 3¢gdexruBHocTH MM-UHCTpYMEHTOB B By3ax (Ha mIpuMepe
oIbITa YHUBEPCUTETOB KeHuu), KOTOpoe MO3BOJIMIIO B3IVIAHYTh Ha IPAKTHUUYECKYI0 CTOPOHY BOIIpOca
— JIOCTYITHOCTb TEXHOJIOTMI U OTHOIIEHHWE K HUM CO CTOPOHBI CTYACHTOB U MpeIoiaBaTesei.

2. TeopeTuko-MeTOJONIOTUISCKUI aHAIH3 BO3MOXXHOCTEH TeHEpaTUBHBIX MOjeNel (Ha mpumepe
GPT-4), opueHTHpOBaHHBIH Ha OIEHKY dS(P(EKTUBHOCTH IEPCOHAIM3ANNK OOy4YeHUS |
MaTeMaTHYeCKOEe MOJIEJIMPOBAHUE MTepelauu 3HAaHUM.

B uyactHocTH, ObUIM U3y4eHbl pe3ynbTarhl BHeapenus WU B keHuiickux By3ax [2],
cuctematuyeckuii 0030p npumeHenuss UM B Beiciiem oOpa3zoBanuu [3], a Takke SMIUPHUYECKUE
nanable 00 3¢dexruBHocTH Moaenu GPT-4 B oOpaszoBarenpHOU aestenbHOcTH [4]. Takke ObuH
MPUHATHI BO BHUMaHue MeToanueckue pekomenaauun FOHECKO no stuke U [5].

PesynbTart bl

B xone ananuza ObLIO yCTaHOBJIEHO, YTO UHCTpyMeHTH MU, mpuMeHseMble CerofHs B BhICIIEM
00pa30BaHUM, MOXKHO Pa3/IeJIUTh Ha HECKOJIBKO KITFOUEBBIX (DYHKIIMOHATBHBIX TPYIIIL:

lLVWNHTennekTyanbHBLE CUCTe MO EMETOPYIOr ppuoeiry aununofol T S)
pENeTUTOpa U CIIOCOOHBI OTCIIEKUBATH X0/ MBICIIEH CTyAeHTa. BO3MOXKHOCTH 3THX CHCTEM MO3BOJISIOT
yKa3blBaTh Ha JOTMYECKHE OMIMOKM B MPOLECCE PELICHUs, Mpeaaras MnoAcka3ku B HY>KHbI MOMEHT
[2].

22ApanTuUBHEBLBE 06 pas3oBarT e Menensy@or alrOpATVHE CIPUMHBIOrO
o0y4yeHMs Ui TUHAMUYECKOrOo W3MEHEHMs KOHTeHTa. Ecnu cucrema BUAWT, YTO CTYJEHT JIETKO
CIIPABJISIETCS C TEMOH, OHA YCJIOXKHSET YPOBEHb 3a/laHUM, IPEOTBpallasi CKyKy, WIH [IpeAIaracT nHble
¢dbopmatsl mogaun Marepuana (BUAEO BMECTO TEKCTa), peaau3ys MPUHLUN «OOyUeHUs JUIs KaKIoro»
[2, 4].

3BuprtyanbHbe N0 ®@aUHTMLK U ( VAkpprsap cebs 3HAUNTENBHYIO YacTb
aIMUHUCTPATUBHON paboThl (OTBETHI Ha BOMPOCHI O pacNHCaHUHM, TpPeOOBaHHSIX K paboTam),
oOecrnieunBast CTy/IEeHTaM MTHOBEHHYIO oaaepxkky 24/7 [1].

4.CncrTewmMbl aHanNnuTUKMN oCbnatarer H aotoOHOCThIOA SpEacka3biBaTh
pe3yJIbTaThl 00y4YeHHUsI HA OCHOBE JJAHHBIX 00 aKTUBHOCTHU CTYAEHTOB, YTO IO3BOJIAET MpEnoaBaTesim
TOYEYHO [TOMOTaTh T€M, KTO PUCKYET NPOBAIUTH Kypc [3].

5TeHepaTnBHELbBN nn H a-4. O@anagre pnecoondemBid pabdorate ¢
€CTECTBEHHBIM SI3bIKOM Ha ypOBHE, OJM3KOM K yenoBeueckoMy. OCHOBHbIE BO3MOKHOCTH BKJIIOYAIOT
MEePCOHANN3AINI0 KOHTEHTA TOJ «Te3aypyc» CTYAEHTA, MOAJAEPKKY B CTPYKTYpPUPOBAHUU MBICIEH U
OBICTPYIO TEHEPAIIUIO TECTOB JIJIs IperoiaBarenei [4].

HccnenoBanne mnoka3biBaeT, 4To 3()(PEKTUBHOCTh OOyuYEHHUS HANpPsMYIO 3aBUCUT OT TOrO,
HACKOJIBKO «sI3bIK» OOyuaroleil CUCTeMbl Iepecekaercs ¢ 0a30BbIMU 3HaHMSIMH cTyAeHTa. OaHako
BBISIBJIEHBI U CYIIECTBEHHbIE Oapbepbl: BO MHOTHX perruoHax noctyn k MU orpanuueH u3-3a HEXBaTKU
MHOPACTPYKTYPHl M BBICOKOM CTOMMOCTH TexHosoruit [2, 5]. Kpome Toro, mpoGiemoii ocraercs
HU3KUI YpOBEHb LIM(PPOBOIT rPaMOTHOCTH YACTH MPEIO1aBATENLCKOTO COCTaBA.
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Marcepurajia 1 MOTUBAIUIO YUAlIUXCs.
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CUCTEMBI OLIEHKU 3HaHui. TpaaunuoHHbie pedeparsl U 3cce TEPSIIOT CBOIO aKTyallbHOCTh KaK CIIOCO0
MIPOBEPKU 3HAHUM, yCTymash MECTO IPOEKTHOW [eATeIbHOCTH M YCTHBIM 3alllUTaM, TJI€ CTYACHT
JOJKEH MPOJEMOHCTPUPOBATh KPUTUYECKOE MBIIIIJICHHE.

3. JIns ycnemnoro BHenpenusi MM-texHonoruii 00pa3oBaTeinbHBIM YUPESKICHUAM HEOOXOIUMO
COCPEIOTOYUTHCS HE TOJIbKO Ha 3akynke [10, HO u Ha O0y4YeHHMH NEepcoHana HaBBIKAM PabOTHI C
HelpoceTs MU (IPOMOT-UHKUHUPUHTY) U pa3pabOTKE YETKUX ATHUYECKUX KOIEKCOB HCIOJIb30BaHUS
nn.

4. TIpobnema «u(poBOro pa3pbiBa» OCTACTCS aKTyaIbHON: 0€3 rocyTapCTBEHHON TOICPKKHA U
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o0pa3oBaHMIO.
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Agnarna

Makanana eciMJIIK IIMKI3aThlH KOJJIaHY apKbLIbl apHaibl MaKcaTTaFbl 1PIMIINIK ©HIMJIEPiHIH
TEXHOJOTHSCHIH JKETUAIPY Mocemenepl KapacThIpbUIFaH. 3epTTey HbICaHbl peTiHae OoigaHa
eciMJIIriMeH OalbIThUIFAH Ka4OTTa 1PIMILITIH OHAIPY TEXHOJOTHSCHl aimbiHFaH. JKyMbIc OapbIChIHIA
IpIMIIIK OHJIPYIIH HEri3ri TEeXHOJOTUSIBIK Ke3eHIEepl OHTaWIaHIBIPBUIbIN, ©CIMIIK KOMIIOHEHTIHIH
OHIM camacblHa ocepi 3eprrenai. JlalblH ©HIMHIH OPraHOJICNTHKAIBIK, (U3HKA-XUMUSIIBIK KOHE
MUKPOOHOJIOTUSITBIK KOPCETKIIITEPl aHBIKTAJBIN, KOJJIAHBICTAFhl CTAHAAPT TaJlalTapblHA COMKECTIri
OarayaH/bl. 3epTTEY HOTIIKENEPl OCIMIIK MUKI3aTHIH Maiiaiany ipiMIIIKTIH TaFaM/IbIK KYHIBUTBIFBIH
apTTBIPBIN, OHBIH TYTHIHYIIBUIBIK KACHETTEPIH JKAKCAPTATHIHBIH KOPCETTI. AJIBIHFAH HOTIKEIEP
(GYHKIMOHANBIK OaFbITTarbl IPIMINK OHIMJIEPIH OHAIPY TEXHOJOTHSCHIH SKETUIIIpyAe KOJJaHyFa
YCBIHBUIAIBL.

vt2' dz ffiyLdgH ‘LS P dC' L Or, ' &' &' dshj naksdsE
WEdS ydisdzOdzi' @ kOYOdB Mdz BH ' -7 O Y @Be' 3¢ M fgak
GBS eseddscdV d 3 &g PPl B SONEE &Rz, Mt Mdz

Ki pi &agii.tanna TaMak ©HEpKACiOiHIEe OHIM camachl MEH Kayilci3miriie KOWbLIaThIH
Tajanrtap endyip Kymeiin oreip. TyTBIHYIIBUIAPABIH TYPhIC TAMAKTAaHYFa JETCH KbI3BIFYIIBUTBIFBIHBIH
apTybl (QyHKIIMOHAJIIBIK XKOHE apHaibl MAKCATTaFbl TaFaM ©HIMJIEPIH OHIPY/l 1aMBbITY/Ibl Tajal eTel.
Ocpiran OaiimaHBICTBI TaraM OHIMJAEPIHIH KypamblH OailbITy JKOHE OJIapblH OHMOJOTHSIIBIK
KYHJBUIBIFBIH apTThIPY OaFBITHIH/A jKaHA TEXHOIOTUSIIBIK IIEHTIMAEP/I 131eCTipy 63€KTi Maceenep i
Oipi OOJBIN TaOBLIA B

IpiMinik eHiMzaepl TaraM ©HEPKICIOIHIH MaHbBI3bI cajlalapblHbIH Oipi OOJBINT TaObLIAABI JKOHE
KOFapbl TaFaMJIbIK KYHIBIIBIFBIMEH epekinenenesi. CyT Heri3iHaeri eHiMIep, COHBIH IMIHAE 1pIMIIIK,
ajzlaM ar3achl YIIIH KaXeTTI TOJBIKKAHIBI aKybI3Aap/blH, MaiIapblH, TOpyMEHAEp MEH MUHEPAIJIBIK
3aTTaplblH Heri3ri ko3l Oonbim TaObwiagsl [1]. Anjaiima gocTypini ipiMImiK eHAIpici OapibIK
TYTHIHYIIBUIAP TONTAPbIHBIH KAKETTUTIKTEPIH TOJIBIK KaHaFraTTaHIbIpa Oepmeiiai. Ocipece, JaKTo3ara
TO3IMCI3/IK, JKaHyap TEKTI eHIMJEpAl IIeKTey HeMece IUETaNblK TaMaKTaHy TajanTapbl ipiMIIK
OHIMJIEPIHIH JKaHa TYPJIEPiH 93ipIey/li KaKeT eTe/l.

Cublp CYTIHIH XUMHUSIIBIK KYpambl KypJeli skyie OoJbin TaObuIaIbl KoHE OHBIH KYpaMbIHA CY,
aKybI3fap (HETi31HeH Ka3ewH), Maiyap, KeMmipcynap (J1akTos3a), MAUHEpaJAbl 3aTTap MEH JOpPYyMEHIEP
kipeni. CYTTiH TaFaMJIbIK KYHABUIBIFBI OHBIH KYPaMbIHAAFb OMOJIOTHSUIBIK OEJICeH Il KOMITOHEHTTEPIiH
TeHrepiMIuIriMeH anbikTanaasl [2]. Kazenn cyT akybi3gapbiabiy mamameH 80%-bIH Kypalbl KoHE
IpIMILIK OHIIPICIH/IE HET13T1 KYPbUIBIM TY3YIIl KOMIIOHEHT O0JIbIN Ta0buaas! [3].

IpimMinik eHIIpY TEXHOJOTHUSICHI CYTTI YHBITY, YUBIHABIHBI OHJEY, KaJbINTAy, TY3[ay >KOHE
KETUIIIpY Ke3eHJepiHeH Typaabl. byn mponectepaiH opKaiichichl JalblH ©HIMHIH camackl MEH
Kayinci3airine Tikened ocep ereni [4]. Ocipece, TeMmepaTypaiblK PEeKUMIEP MEH KbIIKbUIIBIK
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JCHIeWiH JAypbIC CakTay IpIMINIKTIH KYPBUIBIMBI MEH OpraHOJENTHUKANbIK  KacHeTTepiH
KaJIBITITACThIPY/Ia MaHbI3Abl POJ aTKapaisl [S].

CoHFBI KbUIAAPHI TaFaM OHEPKICIOIHAE ©CIMIIIK MIMKI3aThIH MaiIadaHy apKbUIbl OHIMICPIiH
OMOJIOTUSUIBIK KYHJIBUIBIFBIH apTThIpyFa OaFbITTaFaH 3epTTeylep KEeHIHEH JXyprizimyne. Ocimuaik
KOMITOHEHTTEpi, dcipece aKybI3Fa, JOpyMEHIEpre >KOHE aHTHOKCHUIAHTTapra Oail mmKizar Typliepi,
Taram eHIMJepiHiH (QYHKIIMOHAIABIK KACHETTEPIH XKaKCapTyFa MyMKIHIIK Oepeni [6].

OCIMIIIK MMKI3aThIH IPIMIIIK ©HIMJIEpiHEe KOCY ONapAblH TaFaMIbIK KYHIBUIBIFBIH apTTHIPHII
KaHa KOWMai, COHBIMEH Karap OHIMHIH KYPBUIBIMJBIK-MEXaHUKAIBIK JKOHE OPTaHOJEITHUKAIBIK
KepceTkimrepine oy acep ereni. COHBIMEH Kartap, MYHJall eHIMep JIaKTo3ara TO3IMCI3 agaMaap MEeH
apHabl JHETAIBIK TaMaKTaHyAbl KaXXET eTETIH TYTHIHYIIbUIAp YIIiH OajamMa eHIM peTiHzae
KapacThIpbLIajsl [7].

3epTTeEey XY MblC bl HObiNgTik Mri¥a 161 ROTHBIEAH apHAKBI IPIMIITK OHIMIEPIHIH
carma »oHe Kayilnci3[lik KepceTKimTepiH 3epTTey. OChl MaKcaTKa JKeTy YIIiH ipIMIIK eHIMIEPiH OHAIpY
TEXHOJIOTHSICHl JKCTUIAIPUIIN, JaiiblH OHIMHIH OPraHOJICITHKAIBIK, (U3UKA-XUMUSIIBIK JKOHE
MUKpPOOUONIOTUSIIBIK KOPCETKIIITEPl AaHBIKTAJAbl JKOHE ONIaplblH KOJJAHBICTAFbl HOPMATHUBTIK
KyKaTTap TaJlalTapblHa COMKECTIT1 OaraaaH/Ibl.

3epTTey wapTT ap bDKCIMpEIMEHTTE AepTeeyiie [Kd3ak YITTBHIK arpapiibik
3eprrey yHuBepcuTeTiHiH (Kaz¥A3Y) ArporexHomorusyiblk xaObl  0a3acblHAa, COHAal-ak
NunoBanusuiblK  FRUTBIMU-O1TiM  Oepy opranbirbiablH  (MYLl) akkpenutrenreH 3epTxaHachblHAA
Kyprizinai. Pusnuka-XuMIsUTBIK KepceTkimTepi anpikray KZ.T.02.2205 akkpeauTrey arTectarbiHa ue
3epTXaHaza Ky3ere achIpbULbl. JKypri3ireH OapiblK ChIHAKTAp PECMHU TYPIE PACIMICITEH ChIHAK
XaTTaMmajapbIMEH pacTajjibl. 3epTTey OapbhIChIHAA TEXHOJOTHSIIBIK MPOLECTEPAiH OapIbIK Ke3eHIepi
MYKHAT Oakpiiayna OOJBIN, TEMIEepaTypaiblK >KOHE BUIFAIIBUIBIK PEXUMICPIHIH TYPAKTHUIBIFBI
caktangel. bynm e3 Kke3eriHje  ajbplHFAH — HOTIDKENIEPIiH  JAQJMITIH, CEHIMAUITIH — JKOHe
KalTalaHBIMIBLUIBIFBIH KAMTAMAaChI3 €TyTe MYMKIHIIK Oepai (1-cyper).

3epTTey HOTIDKEIEpl OCIMIIK IIMKI3aThlH KOJJAHy IpIMINIK OHIMJAEPIHIH TaraMJIbIK
KYHJBUIBIFBIH apTTBIPYMEH Karap, OJIap/bIH carachl MEH KAylilCi3AiriH KaMTaMachl3 €Tyre MyYMKIHIIK
OepeTiHIH KepceTTi. AJIBIHFAaH MAJIIMETTEp (PYHKUIMOHANIBIK OarbITTarbl IPIMIIIK OHIMAEPIH OHAIPY
TEXHOJIOTHSICBIH JKETIAIPY/E KOHE OHAIPICTIK TIKIpUOene KoJaHyFa YChIHbUIAIbI.

Cyper 1. OHim xacay nporeci

boiinana KOChUIFaH KayoTTa IPIMILITIH OHJIIPY TEXHOJOTHSACH JOCTYpJl IpIMINIK Kacay
yZAepicTepiHe Heri3zesne OTBIPBIN, OCIMIIK IIUKI3aThIH €HT13y apKbUIbl XKEeTULIIpUIAl. TeXHOTOrusIbIK
Iporecc CyTTi KaObuijay jkKoHE JaiblHJay, MacTepliey, alllbITKbl MEH (EpMEHTTEpIi €Hri3y, YHBITY,
YHUBIH/IBIHBI OHJIEY, KAJIBINTAY, TY3/1ay JKOHE JKeTULAIpY Ke3eHIepiH KaMTH/IbI.
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OcCiMJIIK KOMIIOHEHTI peTiHae OoiiaHa ipiMIIiK MaccachlHbIH KypamblHa Oenrim Oip ke3eHue
SHTI3UTIN, OHIMHIH TaFaMJbIK JKOHE OWOJIOTHSUIBIK KYHABUIBIFBIH — apTThIpyFa OaFbITTaIIbI.
TexHONMOTHAIIBIK TapaMeTpieplli OHTAWIaHABIPY OapbICBIHIA TEMIIEPATYPaNbIK pPEXUMICP, YIO
Y3aKTBIFBI )KOHE BUTFAIIIBIIBIK KOPCETKIMTEPI KaTaH OaKpUIaya YCTaJIbI.

Y CBIHBUTFAH TEXHOJIOTHSUTBIK ChI30a OOiiaHa KOCBUIFAH Ka4oTTa ipIMIINITiH OHAIPYHiH HETri3Ti
KE3CHJICPiH JKOHE OJIap/IbIH ©3apa OaillaHBICEIH KepceTeai. byt cbi30a eHAipicTIK MPOLECTi Kyieneyre,
COHali-aK JailbIH ©HIMHIH carachkl MEH KayilcCi3AiriH KaMTaMachl3 eTyre MyMKiHaik 6epeni (1-cpi36a).

%YTTI [Tactepuzansin CankpIH . Tepmoqmsai
KaObLIIaY ay 69+£1°C ary 37 + YHUBITBIHABIHBI KOCY
JKOHE 10-15 aum ’ 1°C TN-82, 200rp, 35-
naibiHaay e 37°C
YHEHIEH ¥ ABIHABIHBIH depMeHTTI Kanpmit
B KEC naiiza 0omysl - eHri3y, 3rp, XJIOpUAIH
152 Cyl;[ koaryrsus, 40- 35-37°C, 1-2 eHrizy, 20 r,
: 60 muH MUH 35-37°C
Y WBIHBIHBI Capsicynbl B:IfﬂeaHii IpimMuIik yibIHIBICHIH
czg)ljgaculp}:ioli(d)r};,o inriHapa ;[aﬁSHI; ay 6K%J'IBIHK3. cany +
pesuc, aJIbII 400rp, 80°C oliJJaHa IoHEpiH
C, 20 munyT TacTay. 401\’/11/11{ ’ KOCBIIT apaJIacThIPy

Ceirpivaay Crydarypa -

Keriny, Ka6BI¥QTBI
6-10° C: KEITIPYy

85-90% HeMece
OarbITTay

HEMeCE MIIIHgL
O3IrHeH IpIMIITIKITCH
CBIFBIM/IAY, KBI3IBIPY, 37-

2-3 car 38°C, 1-1,5 car.

Cp136a 1. boiinana KOChIIFaH KauoTTa IPIMIIITIHIH TEXHOJIOTUSUIBIK ChI30achl

3epTtTeEey HOTMUXeTepiH o DKL M..cTarmi toMiMpIdpiKiy carmackl MEH
Kaylilci3airin O0aranay kesiHJe (DU3MKa-XUMUSJIBIK JKOHE MUKPOOMOJIOTHUSIIBIK KOPCETKIIITEpP HETi3ri
Kputepuitiep Oosbin Tadbuiaabl. bITFanaplIbIK, KBIIIKBULIBUTBIK, Mail jKOHE aKybl3 MeJIepl OHIMHIH
camachblH CUIATTAWTBIH HETI3I1 KepceTKiuTepre >karaabl [8]. Ayl MUKpOOHOJOTHSUIBIK KayllCi3aik
KOPCETKIIMITEePl OHIMHIH CAaHUTAPJIBIK KaF/IalbIH JKOHE ajlaM JICHCAyJIbIFbIHA KAYITICI3/IITH aHBIKTaIbI
[9].

OpraHonenTUKaIbIK Tajaay >Kypridy MakcaTbhlHIa OoijlaHa KOCBUIFaH Ka4oTTa IPIMIIITIHIH
OpTYpPII1 MeJIIepAeri yariiepl AalbiHAanabl. Atan ailTkanaa, Kypambinia 25 1 xoHe 50 r Goiinana 6ap
eKi TokipuOenik yiri 3eprreyre anblHAbl. JlailblH eHiMaep aoMi, Hici, TYCl kOHE KOHCHUCTEHIUSCHI
OolBIHIIIA OarajlaHIbL.

3epTTey HOTIKENEpl KepceTkeHaed, 25 T OoiigaHa KOCBUIFAH YTl OPraHOJENTHUKAIBIK
KepceTkilmTepi OoMbIHINIA >XOFapbl OaranmaHabl. byn yiarige ipiMIIIKTIH JASCTYpJi JA9Mi MeH Hici
CaKTaJbIll, 6CIMIIK KOMIIOHEHT1 OHIMHIH >KaJIlbl camachklHa Tepic ocep eTmereHi aHpKTanasl. An 50 r
OoiilaHa KOCBUIFaH YJTiJle JAOMIIK JKOHE TEKCTypallblK e3repicTep OalKajbll, OpraHOJENTHKAIIBIK
KOPCETKILITEP1 CaTBICTBIPMAIIbI TYp/e TOMEH OaraslaH/bl.
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Ocputaiiiia, >Kypri3iireH OpraHOJISNTHKANBIK Tajjay HOTHXkeepi OoiibiHIIa 25 r OoiinaHa
KOCBUIFAaH YJIT1 €H OHTAailsIbl JeN TaHBUIBIN, opi Kapalfbl 3epTTeyfiep YIIIH HETi3ri HYCKa peTiHjae
Taganasl (1-kecre).

Kecte 1. Boiinana KocbuIFaH ipiMILIK YJITUIEpiHIH OPTaHOJIENITUKAIBIK KacueTTepine cunarrama, 100rp

oHIMTIe

KepceTkimmrep

Yuri-1, (50rp)

Yuri-2, (25rp)

JloMi MeH mici

AWKBIH, 1PIMIIKKE TOH, COJI
KBIIIKBUI, OoMpaHa  moMi
IpIMIIIK TOMiH OO Typ

AWKBIH, 1pIMIIKKE TOH, COJI
KBIIIKBLUI, OOTEH JOMCI3 JKOHE
uicci3

KoHcucTeHImsChI bapneik canmarel OoiibiHIIa | [lnacTukaibIk, TBIFBI3IAY,
Ooiimana JoHAepi  KemTen | OapiblK calMarbl OOHBIHIIA
OpHaJIaCKaH, THIFBI3NIAY, | OOTaHa OIpTeKTI
yTiameni. OpHaJIaCKaH.

Tyci QJICI3 capF¥hIII capblFa JICHIH, | QJICI3 CapFbIll capblFa JICHIH,

OapibIK camMarbl OOMBIHIIIA
OipKeKi

OapnbIK camMarbl OOWBIHIIIA
OipKeKi

Kbenpnane omici OOMBIHINA IpIMINIK YATUIEPIHAETT aKybI3JAbIH MAacCalbIK YJI€Ci aHBIKTAJIbL.
3eprrey OapbichiHIa OolaHa KOCBUIFaH KadoTTa IPIMINITIHIH TOXIpUOENiK yiariiepiMeH kKarap,
CaJIBICTBIpMAlbl  OaKbUIay pETiHJAE KIACCUKAJIBIK TEXHOJIOTHS OOWBIHINA JalbIHIAIFaH KadoTTa
1pIMIIIIT JTBIH/IBIL.

AKybI3 MemIepiH aHbIKTay Kbenbaanb oiciHiH CTaHAApTTHI Ke3eHIepi OOMBIHIIA KYPTi3ii,
AFHU YITiHI MHUHEpalgdy, aMMHAaKThl aijay >KOHE THTpPIIEY CaThUIaphl OPBIHAANIBI. AJIBIHFaH
HOTIDKENIEp HeTi3iHIe OHIMAEPiH Kajmbl a30T MeJIIepi ecenTenin, coiikec kod(pduumeHT apKpuIbI
aKyBI3[IbIH MacCaJIbIK YJIeCi aHBIKTAJIIBL.

CanpicThIpMalIbl  TANAAY HOTWOKENEpl OoiilaHa KOCBUIFaH YJATIIEpAE aKybl3 MeJIIepiHiH
KJIaCCHUKaJBIK KayoTTa IPIMINITIMEH cajbICThIpFaHja Oipiiama »XOoFapbl HEMece TYpPaKThl JeHreije
CaKTaJIFaHbIH KepceTTi. bysl eCiMJIIK MNKI3aThIHBIH €HT1311yl OHIMHIH aKybI3[bIK KYH/BIIBIFBIHA TEPIC
ocep eTmei, KepiciHile OHbIH (YHKIIMOHAJIIBIK KAaCHETTEPIH CaKTayFa HEMece KaKcapTyFa BbIKIal eTyi
MYMKIH €KEHIH KepceTe/i.

Ocbutaiimia, XYpri3uireH 3eprrey OoiaHa KOCBUIFAH KadoTTa ipIMIIITT aKybI3AbIK KYpambl
OOMBIHIIIA KJIACCUKAIIBIK aHAJIOTTICH CabICThIpFaHa 0ocekere KabineTTi eKeHiH pacTaubl(2-KecTe).

Kecre 2. Kbenpaanp ofici 00ibIHIIIA aHBIKTAJIFaH aKybI3[IbIH MacCaJbIK yieci

Kepcerkimrep KitaccukansIk kadoTTa bolinana KocbulFaH KadoTTa
Ipimmriri, % ipimimuiri, %

AKyBI3IBIH MaccanblK yieci, | 20 22

100rp enimMae

IpiMimix  ynrinepingeri Mainbuiblk KepceTkimrepi Coxcier ojici OOWBIHINA aHBIKTAJJBI.
3eprrey OapbicbiHia OoaHa KOCBUIFaH KadyoTTa IPIMINITIHIH TOXIpUOeNik yiariiepiMeH karap,
CaNBICTBIPMAIIBI  0aKbUIAy PETIHAE KIACCHKAIBIK TEXHOJOTHSIMEH ailblHIaFfaH KadyoTTa 1PIMIIIri
naigaasaHbUIIb.

Mait skctpaknusicel CoKcleT amnmaparbl KOMETiIMEeH CTaHIapTThl dJicTeMe OOWbIHINA
KYPTi3UTiM, epiTKII peTiHae AUAITUI dPUPI KOIAAHBUIABL. DKCTPAKIHs MPOIeCi asKTalFaHHAH KeWiH
epITKII OyTaHABIPBUIBIN, Mail KaJJIBIFBIHBIH Maccachl OJIIEH/I JKOHE OHIMJIETI MaiJblH MacCalbIK
yJecl ecenTen/i.
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AJBIHFaH HOTIOKENEp OOMBIHINA KIIACCUKAJIBIK Ka4yOTTa 1pIMIIITiHIH MalIbUIbIFEl 24% Kypasbl.
Az OoiiiaHa KOCBUIFaH TOXIPUOETIK YITie MalsIbUIBIK KepceTkimi 25% neHreiinae anbIKTansl. by
©CIMJIIK IIMKI3aThIH €HT13y 1pIMIIIKTIH Mail KypaMbIHa alTapIIbIKTai Tepic acep eTIenTIHIH, KepiciHle
OHBIH CaKTaJTyblHA HEMECE a3/1aFaH KOFapblUIayblHA BIKIAJT €Tyl MYMKIH €KEeHIH KOpPCETe/i.

Ocpuraiita, CokcneT 9/iciMeH allbIHFaH HOTHXKeJep OOiaHa KOCBUIFAH KayoTTa ipiMIIITiHIH
MaMIBUIBIK KOPCETKIII OONBIHIIA KIACCHKANBIK YATIMEH CalbICTBHIPFaH/la TOMEHIEMETeHIH >KOHE
OHIMHIH TEXHOJIOTHSUIBIK CallaChIHbIH TYPAKTHUIBIFBIH pacTaiinbl(3-kecre).

Kecte 3. Cokciet 9/ici 00ibIHIIA aHBIKTAJIFAaH Mail MeJIepi

Kepcerkimmrep Knaccukansik kauorta, % bolitaHa KOCbUIFaH KadoTTa,
%
Mails1buIbIK 24 25

JlaiiblH  eHIM KypaMbIHAaFrbl MukpoopranusMaepai Kox opiciMeH CyHbUITHIN, OJIapiabl
MA®ABMC xone I'PM kopektik opranapeira erimn, 37°C TeMmmeparypaiarbl TEPMOCTATKA Callbll,
COMAaH INBIKKAaH MHUKPOOPTaHU3MJEP KOJNOHMSICHIHAH >KYFBIHABI albll, OHbI [pamm omiciMeH Oosm,
imriHeH Me30(uibal adpo0Thl koHE (haKyIbTaTUBTI-aHA’POOTHI MUKPOOPTaHU3MIIEP/Il aHBIKTANIbI(2-

Cyper).

B

phoTOTHSIBIK KOPIHICI.
B-JlakroOakTepusiiapiblH MUKPOCKOIITAFbl KOPiHic

3epTTey HoTexkueci OoMbIHIIA JaiiblH eHIM KypambiHa Lactobacillus Oakrepuanapsl
aHbIKTaNIbl. Me3odunbai  a’poOThl  koHe  (PaKyIbTaTHBTI-aHA3POOTHl  MHKPOOPTaHU3MAEPIiH
KOJIOHUSLTAPBIHBIH caHbl TUTL X P TUKOE/r aHbIKTaN b1

«CyT koHe cyT eHimjiepiHiH Kayirncizairi Typams»y KO TP 033/2013 Keaen omarbIHBIH
TEXHHUKAJIBIK PErIaMEHTIHIH TalanTapblHa COMKec KOpPCETKIIITI Kejleci KeCcTelAeH Kepcek Oomaabl (4-
KecTe).

Kecre 4. boiinana KocbluIraH KadoTTa 1pIMILIITIHIH MUKPOOHOJIOTHSUIIBIK KOPCETKIIITEpP1

Kepcerkimmrep

HopmartusTik
ooiipramma, KOE/T

KyKar

3eprrey HOTEeXHETepi
ooripiama, KOE/r
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| ITTB | 10-Hau kem | TaGbimMas! |

3eprTey HoTe)KMeNepi OolbIHIIA OoiilaHa KOChlIFaH kadoTTa ipimmiiriaae ITTh anpikranvans.
OHIMIMi3 HOPMATHUBTIK Ky)KaTTapra ColKec, Kayirnci3 O0JIbI TaObLIIbI.

K O p bl T bl.HEymti3iAres 3epTTey *KYMBICBIHBIH HOTIDKENEpi OolilaHa KOCBUIFAaH KadyoTTa
IpIMIIITiHIH cama >KoHE KayllCi3miK KepCeTKITepiH KemeHai TypAe Oaranayra OarbITTabl.
OKCIIEpUMEHT OapbICHIHIA OHIMHIH OpraHOJIENITUKAJIBIK, (U3UKA-XUMHSITBIK KOHE
MUKPOOHOJIOTUSUIBIK KOPCETKIIITEPl KIACCHKAIBIK KadoTTa IPIMIITIMEH CalbICTBIpMalbl TYpPIE
KapacTBIPBLUIJIBI.

OpraHonenTUKAIBIK TaJay HOTIOKeIepl OoWbIHINA 25 T OoiIaHa KOCBUIFaH YJT1 €H >KOFapbl
OarayaHFaH HYCKa OOJIBITT aHBIKTAJIIbI, OYJ1 ©CIMIIK IHUKI3aThIHBIH OHTAMIIBI MOJIIIIEP] OHIMHIH JTOMIIK
YKOHE KYPBUIBIMJIBIK KAaCUETTEPIH CaKTayFa MYMKIHJIK OepeTiHiH kepceTTi. An 50 T KOChUIFaH yJriae
OpraHOJICTITUKAIIBIK KOPCETKIIITEPIiH OipiaMa ToMeHaeyl OailKabl.

OusnKa-XUMHSUTBIK ~ KOPCETKIIITEpAl Tajaay HoTwkeciHne Kevenmpaams omici  OoOWBIHIIA
aHBIKTAJIFAaH aKybl3 Meumiepi OoiaHa KOCBUIFAH YITiA€ KJIACCHUKAJIbIK KayoTTa IpiMIIriMeH
CaNbICTBIPFaHJa TYPAaKThl JEHreiie cakTanFaHbl aHbIKTainAbl. (COKCIET oiCiIMEH aHBIKTAIFaH
MaWJIBUIBIK KOPCETKIII KIIaCCHKaNBIK yirine 24%, an Ooimana KocburaH yiariae 25% Kyparn, eHIMHIH
TEXHOJIOTHSIIBIK TYPAKTHUIBIFBIH KOHE TaFaM/IbIK KYHBUIBIFBIHBIH TOMEH/IEMEr€HIH KOPCETTI.

MukpoOHOIOTHSIIBIK 3€PTTEy HOTIOKeIepl OOMBIHIIA 1IIeK TasKIIamapbl TOObI OakTepusIapbl
(ITTB) anpIkTanManpl, OYJ1 OHIMHIH CaHUTAPJIBIK-TUTHEHAJIBIK TajanTapFa TOJBIK COHMKEC KEJeTiHIH
kepcereni. CompIMeH  Karap, Me3o(uiabpai  a’poOTBl  KOHE  (aKyJIbTaTUBTI-aHAAPOOTHI
MuKpoopranmmiaepain kammbl canbl 0,07x10> KOE/r neHrediHae aHBIKTANIbI, Oy KOPCETKIII
OCNTUICHTeH HOPMATHBTIK TaJanTap IICTIHEH AaCMaWThIHBIH OHE OHIMHIH MHKPOOHOIOTHSITBIK
KAyiICi3/IiriH pacTalThIHBIH OLTipei.

XKannel anranga, ajdplHFaH HOTHKeNep OoiilaHa KOCBUIFAH KadyoTTa IpIMIINT cama >KoHe
KayilcCi3/iK TajanTapblHa COliKeC KeJIeTiHiH, MUKPOOHOIOTHSIIBIK TYPFBIIAH Kayilci3 dKoHE TaraMJIbIK
KYHJBUIBIFBl KOFapbl (QYHKIMOHAIABIK ©HIM ekeHIH pgonenneial. OcblraH OalaHBICTBI aTajiFaH
TEXHOJIOTHSIHBI 1PIMILIK OHAIPICIH]IE KOJAaHy NepCIeKTUBAJIbI OaFrbIT OOJIBIN TaObLIAIbI.

AWAJIAHBUIFAH O JEBUETTEP

1. Walstra P., Wouters J.T.M., Geurts T.J. Dairy Science and Technology. — Boca Raton: CRC

Press, 2006. — 782 p.

2. Fox PF., McSweeney P.L.H. Dairy Chemistry and Biochemistry. — London: Springer, 1998. —

478 p.

3. Holt C. Structure and Stability of Bovine Casein Micelles // Advances in Protein Chemistry. —

1992. — Vol. 43. — P. 63—151.

4. Scott R. Cheesemaking Practice. — 3rd ed. — London: Springer, 1998. — 446 p.
5. Law B.A., Tamime A.Y. Technology of Cheesemaking. — 2nd ed. — Oxford: Wiley-Blackwell,

2010. - 512 p.

6. Granato D., Branco G.F., Nazzaro F. Functional Foods and Nondairy Probiotic Food

Development // Food Research International. — 2010. — Vol. 43. — P. 112—123.

7. McClements D.J. Plant-Based Milks: Composition, Functionality, and Applications // Journal

of Food Science. —2020. — Vol. 85. — P. 1037-1048.

8. Tamime A.Y. Dairy Processing and Quality Assurance. — Oxford: Wiley-Blackwell, 2009. —

336 p.

9. Jay J.M. Modern Food Microbiology. — 7th ed. — New York: Springer, 2005. — 790 p.

116



MexayHapoOaHbIW HayudYHblW XypHan AKAJLEMUK Ne 1 )2B626r3.

DEVELOPING STUDENTS' LISTENING SKILLS THROUGH THE USE OF ARTIFICIAL
INTELLIGENCE AND ENGISH SONGS IN KAZAKHSTANI EDUCATIONAL CONTEXT

Mukanova Botagoz Yermekovna
Isty ear Mast er 0snenbdf Thdoeymrid Pradice pf&areign languages, Faculty
of Higher Education, L.M.Gumilyov Eurasian National University

Astana,Kazakhstan

Abstract.. The article examines the theoretical foundations of integrating artificial intelligence
technologies and authentic English-language musical materials into the process of forming and
developing listening skills in students of general education schools and students majoring in languages
in the context of the Kazakh education system. The relevance of the study is due to the increasing
demands on the level of foreign language communicative competence in the context of the
implementation of the trilingual language policy in Republic of Kazakhstan, as well as the insufficient
development of the methodological foundations for the use of intelligent technologies in English
lessons. Based on the analysis of modern pedagogical concepts and foreign research in the field of
CALL (Computer - Assisted Language The article (Learning) substantiates the didactic potential of
combining Al tools and musical texts as a means of developing phonological awareness, expanding
vocabulary, and developing skills in listening to coherent speech. This article contributes to the theory
of foreign language teaching methods and can serve as a basis for developing practical
recommendations for teachers working in the Kazakhstani context.

Key words: listening, artificial intelligence, English songs, foreign language teaching, CALL
Kazakhstani education, phonological awareness, communicative competence, trilingualism , digital
technologies.

Introduction

Modern linguodidactics is undergoing a period of profound transformation, driven by the rapid
development of digital technologies and a rethinking of traditional approaches to foreign language
teaching. In particular, the development of receptive language skills—primarily listening—is
becoming increasingly important in the context of the globalization of the educational space and the
expansion of international communications [1]. For the Republic of Kazakhstan, this issue is
particularly relevant due to the implementation of the state policy of trilingualism, enshrined in the
"Concept of Language Policy of the Republic of Kazakhstan", which aims to develop sustainable
competencies in Kazakh, Russian, and English among citizens [2].

Listening is traditionally considered the most complex of the four types of speech activity, as it
involves the simultaneous activation of multiple cognitive processes: phoneme recognition, speech
flow segmentation, semantic processing, retention of information in short-term memory, and its
integration with existing knowledge [3]. The difficulties Kazakhstani students encounter in perceiving
English speech by ear are associated not only with linguistic factors, but also with limited access to
authentic audio materials, as well as with an insufficient number of hours allocated to the development
of auditive competence in curricula.

In this regard, the potential of two relatively new didactic resources is of particular research
interest: artificial intelligence tools and authentic English-language songs. Both resources possess a
number of properties capable of significantly enhancing the effectiveness of listening skills
development: accessibility, variability, authenticity of linguistic material, and high motivational value
[4]. However, the theoretical foundations and methodological principles for their combined application
in the Kazakhstani educational context remain understudied.

The purpose of this article is to provide a theoretical basis for a methodological model for
developing students' listening skills through the integration of artificial intelligence tools and English-
language musical texts. To achieve this goal, the following objectives are addressed: 1) to systematize
modern theoretical approaches to teaching listening; 2) to characterize the didactic potential of Al

117



MexayHapoOaHbIW HayudYHblW XypHan AKAJLEMUK Ne 1 )2B626r3.

technologies in the context of developing foreign-language receptive skills; 3) to substantiate the role
of English-language songs as authentic audio material; 4) to propose a theoretical model for the
methodological integration of these resources, taking into account the specifics of the Kazakhstani
educational environment.

Materials and methods of research

This study was conducted within the framework of theoretical methodology and is based on the
analysis, synthesis, and systematization of scientific sources published primarily between 2020 and
2025 in peer-reviewed international and domestic journals. The methodological basis of the article is: a
systemic-activity approach to teaching foreign languages, a communicative approach (Communicative
Language Teaching), as well as the concept of a technologically enriched educational environment
(Technology - Enhanced Language Learning, TELL).

The following materials were used for the theoretical analysis: scientific articles and monographs
in the field of foreign language teaching methods, CALL and linguodidactics; regulatory documents
governing the language policy of the Republic of Kazakhstan; research in the field of cognitive
psychology dedicated to the mechanisms of listening comprehension; reviews of the use of artificial
intelligence technologies in education, including in the field of teaching foreign languages [5].

The following theoretical research methods were used in the course of the work: a critical
analysis of scientific literature, which made it possible to identify trends and contradictions in the field
under consideration; a comparative analysis of foreign and domestic methodological approaches to
teaching listening; conceptual modeling aimed at developing a theoretical model for the
methodological integration of Al and musical texts; content analysis of regulatory documents in the
field of Kazakhstan education [6]. The choice of these methods is due to the theoretical nature of the
study and its focus on substantiating methodological principles, rather than on the experimental
verification of specific pedagogical techniques.

Results and discussion

In modern linguodidactics, listening is viewed as an active, constructive process in which the
listener does not passively perceive acoustic signals, but actively constructs meaning based on the
interaction of incoming information with existing linguistic and extralinguistic knowledge. This
understanding of listening is reflected in the concepts of interactive speech processing developed
within the framework of cognitive psycholinguistics and distinguishing between bottom-up processing
and bottom - up processing. processing), aimed at decoding sound and lexical units, from top - down
processes processing), associated with the use of contextual, schematic and pragmatic knowledge.

In Kazakhstani schools and universities, listening comprehension often remains the least
developed component of foreign language education. According to state educational standards, by the
end of secondary school, students should achieve at least a B1 level on the CEFR scale, which requires
the ability to understand the main content of clearly spoken utterances on familiar topics. However,
pedagogical observations and the results of in-school monitoring indicate a significant gap between
stated goals and actual educational achievements, largely due to a lack of high-quality, authentic audio
materials and limited opportunities for students to be exposed to real English speech outside of the
classroom.

In this context, turning to the concept of “extensive” seems extremely promising. listening ™ -
extensive listening, which involves systematic exposure of students to a large volume of
understandable, authentic and motivating auditory material [7]. This approach echoes the hypothesis of
"comprehensible input" by Stephen Krashen (Comprehensible Input Hypothesis), according to which
language acquisition occurs most effectively when the level of complexity of the perceived material
slightly exceeds the current level of language proficiency ( i + 1). English-language songs, with their
rhythmic and intonational structure, repetition of lexical units, and high emotional intensity, fit
naturally into the concept of extensive listening.

The use of music and songs in foreign language learning has a long history and a robust
theoretical foundation. Numerous studies demonstrate that a musical context has a beneficial effect on
the memorization of lexical units and grammatical structures, reduces the affective filter, and creates a
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positive emotional atmosphere conducive to language acquisition [8]. From a neurocognitive
perspective, the joint processing of music and speech engages overlapping neural networks, creating
additional mnemonic anchors for linguistic information.

From a phonological perspective, English songs are particularly valuable for developing
listening skills for several reasons. First, they expose learners to authentic pronunciation, including the
phenomena of connected speech characteristic of real speech: assimilation, elision, reduction of
unstressed syllables, and linking. Second, the rhythmic structure of the song supports the segmentation
of the speech flow, facilitating the identification of word boundaries—a key challenge for English
language learners. Third, repeated listening to the same text, which fits seamlessly into the logic of
musical perception, ensures repeated processing of linguistic material without the feeling of monotony.

For Kazakhstan students, the use of English-language songs has additional significance because
it helps them overcome the psychological barrier often encountered when working with traditional
academic dialogues and monologues. The musical form reduces anxiety associated with imperfect
understanding of the text and provides a context in which partial understanding is perceived as normal
rather than a failure. This is especially important in the context of Kazakhstani educational culture,
which is characterized by a focus on achieving the right result and avoiding mistakes.

Artificial intelligence technologies open up fundamentally new possibilities for developing
listening skills, enabling personalized learning experiences, automatic adaptation of material
complexity, and instant feedback. The following categories of Al tools are among those most relevant
to the objectives of this study.

Automatic speech recognition systems (Automatic Speech ASR (Associated Sound Recognition)
systems convert audio signals into text in real time, providing students with visual support while
listening. Modern ASR systems, such as Whisper (OpenAl) and Google Speech - to - Text tools offer
high recognition accuracy and can handle a variety of accents and speech rates. When used with songs,
these tools can automatically generate subtitles that support bottom - up speech processing and
facilitate the association of sounds with graphical images of words [9].

Machine learning-based adaptive learning technologies allow for dynamically adjusting the
difficulty level of audio material, tracking student progress, and offering personalized assignments.
Platforms such as Duolingo and Carnegie Learning is already successfully using machine learning
algorithms to create individual learning paths. When applied to musical texts, this approach can be
implemented through the automatic selection of songs that match the current level of vocabulary and
phonological competence of a particular student.

Chatbots and conversational agents based on large language models (Large Language Models
(LLM) represent another promising area of Al application in the context of the problem under
consideration. These systems are capable of interactively discussing the content of a musical text with
students, asking comprehension questions, providing lexical explanations and cultural commentary,
and organizing post-listening reflective activities. This enables the implementation of the principle of
communicative learning even in the absence of a native speaker.

Based on the theoretical analysis, a three-stage model for developing listening skills is proposed,
integrating artificial intelligence tools and authentic musical texts. The model is developed taking into
account the principles of communicative learning, the concept of extensive listening, and the specifics
of the Kazakhstani educational environment.

The first stage—preparatory (pre-auditory)—aims to update students' background knowledge
and reduce cognitive load during subsequent listening. At this stage, Al tools can be used to pre-
analyze the song's vocabulary, automatically generate semantic activation tasks, and provide cultural
context. Research shows that pre-auditory work aimed at developing schematic knowledge
significantly improves comprehension of authentic audio texts. In the Kazakhstani context, this stage
takes on additional significance due to the need to overcome lexical and cultural gaps caused by
students' relative distance from the English-speaking cultural environment.

The second stage—the main (auditory) stage—involves repeated listening to the song with
increasingly complex tasks, organized according to the principle "from the global to the detailed.” At
the first level, students perceive the general content and emotional tone of the piece; at the second,
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they identify specific lexical units and grammatical constructions; and at the third, they analyze
pronunciation features and phonetic phenomena of connected speech. Al tools at this stage provide:
adaptive subtitle generation with adjustable completeness (from the full text to missing words);
automatic analysis of students' pronunciation errors when attempting to play song fragments; and
dynamic regulation of playback speed and recording pitch.

The third stage—reflexive (post-auditory)—aims to consolidate the material learned, develop
metacognitive skills, and transfer these acquired competencies to new communicative situations.
Chatbots based on LLM can facilitate discussions about the content and artistic features of a song,
conduct automated comprehension tests, and offer comparative analysis of different interpretations of
a single piece. The reflective component is particularly important for Kazakhstani students, as it fosters
a mindful approach to their own learning process and develops skills for independent work with
authentic materials outside of class.

Implementing the proposed theoretical model within the Kazakh education system requires
considering a number of contextually specific factors. First and foremost, it's necessary to consider the
uneven technological availability of educational institutions: while urban schools in large cities
typically have a sufficient number of internet-enabled devices, access to digital technologies in rural
areas can be significantly limited. This necessitates the development of both online and offline
versions of the proposed methodological solutions.

Another significant contextual factor is the multilingual environment of Kazakhstani classrooms,
where speakers of Kazakh, Russian, and various regional languages may study simultaneously. This
characteristic, on the one hand, creates additional phonological difficulties in English listening
comprehension (in particular, interference between the phonological systems of the native and second
languages). On the other hand, it opens up opportunities for implementing a comparative typological
approach to analyzing the sound structure of languages. Al tools capable of working with multiple
languages can be used to create multilingual glossaries for song lyrics and facilitate cross-linguistic
comparative analysis.

Finally, the implementation of the proposed model must take into account the requirements of
current state educational standards and programs and be integrated into the academic assessment
system. In this regard, it seems appropriate to consider work with Al and English-language songs not
as an optional addition to the core curriculum, but as an integral component of a comprehensive
foreign language course, ensuring the achievement of planned educational outcomes [10].

Conclusion

The theoretical analysis allows us to formulate the following conclusions. First, listening is a
complex, multi-level cognitive process, the effective development of which requires systematic
exposure to authentic auditory material and the organization of diverse work forms that support both
bottom - up and top - down speech processing. English-language songs, which combine authenticity,
rhythm, repetition, and high motivational value, possess significant didactic potential for developing
students' listening skills.

Secondly, artificial intelligence tools open up fundamentally new possibilities for personalizing
and intensifying the listening learning process: automatic speech recognition systems provide visual
support during listening; adaptive platforms create individual learning paths; and conversational agents
based on LLM organize reflective activities and communicative practice. The combined use of these
tools and musical texts creates a synergistic effect that exceeds the didactic capabilities of each
resource alone.

Thirdly, the proposed three-stage theoretical model—including preparatory, main, and reflective
stages—reflects the principles of communicative learning and the concept of extensive listening,
adapted to the specifics of the Kazakhstani educational environment: the multilingualism of
educational groups, uneven technological equipment, and the requirements of the state policy of
trilingualism

The practical significance of this study lies in the fact that its theoretical propositions can serve
as a basis for developing specific methodological recommendations, curricula, and teaching materials.
Prospects for further research include: empirical testing of the proposed model in real-world
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educational settings; the development of diagnostic tools for assessing the development of auditing
skills; and a study of the differentiated impact of various Al tools on various components of the
auditing competence of students with varying levels of initial language proficiency.
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PECULI ARI' TI'ES OF LANGUAGE CULTURE ADHEREN
KAZAKHBAEVA I N THEATER AND CI NEMA
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T. Zhurgenov Kazakh Nat
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1st Year Maste

Abstract
This article scientifically analyzes the creative path of Gulzhamal Mukazhanovna Kazakhbaeva, one of
the prominent actresses in contemporary Kazakh theater and cinema. The study examines the
professional formation of the actress's acting persona and the process of her creative transformation. It
also identifies her role in stage language, voice timbre, speech technique, and preserving national
language culture. The paper analyzes Kazakhbaeva's distinctive features in theater, cinema, dubbing,
and voice-over work, proving her unique voice phenomenon in Kazakh theater. The research concludes
that her stage speech culture and acting mastery serve as a model school for young actors, clearly
defining her place in the arts.

Keywords:

Kazakh theater, acting art, stage language, voice timbre, language culture, actor transformation, voice-
over art, dubbing, national art.

|l ntroduction to KaezR&thibaeva's Creatiyv

Gulzhamal Mukazhanovna Kazakhbaeva stands out as one of the distinctive actresses in modern
Kazakh theater and cinema with her unique signature. Analyzing her creative journey reveals the close
interconnection between the professional formation and transformation of an actor's persona.
Kazakhbaeva's artistic development is characterized not only by technical mastery but also by
personal, emotional, and spiritual transformation. Each role becomes a new inner experience arena for
her, expanding her acting range.

Born February 7, 1949, she graduated from a studio at the Kazakh State Drama Theater in 1968
and worked at the South Kazakhstan Drama Theater (1969-1978) before joining the Kazakh Theater
for Children and Youth named after Gabit Musrepov since 1978. She is a Honored Artist of
Kazakhstan (1992).

Uni que Voice Phenomenon and Ti mbre

In the scientific function of culture, Kazakhbaeva embodies images, delivering them to the
people's hearts and educating society with exceptional skill, living on stage as the creator of her own
image. As a theater actress, cinema star, TV host, voice-over artist, and dubbing performer, Gulzhamal
Kazakhbaeva is a true phenomenon of the Kazakh voice. From cradle babies to elders, the public first
recognizes her by her memorable voice.

Professor Murat Naztauly Abzelbaev in his bookSpeech Technique of R
A n n o u statee tEasch voice has its own distinctive features called voice timbre. Voice timbre is
like the 'color' of the voice. Like different instruments, voice timbre varies depending on the structure
of the voice apparatus. Human voices are so diverse that it is hardly possible to find two identical
voices in the entire world" [1, p. 39]. This truth fully applies, as Kazakhbaeva's voice timbre is
uniquely distinct among Kazakh actors. In various plays and roles, audiences identify her instantly by
her clear, soft-as-cotton voice, its soaring quality, pure diction—all fruits of years of experience.

When asked about the essence of a true Kazakh voice, Kazakhbaeva replied: "The Kazakh voice
is melodic, vast, with elongated vowels and sharp consonants." On voice and timbre: "If the eyes are
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the mirror of the soul, I would say the voice is another sign of the soul. One can discern a person's
inner world and character from their voice and laughter." Her diverse roles stem from this insight.
Traditional Kazakh theater emphasized "characteristic voice" for roles, a practice fading among young
actors today.

Adapt atiiothalt oErDda gand Dubbing Work

Times change; yesterday's paper books are now digital, with audio books proliferating on
platforms like Open Book. Actors transform accordingly. In an interview on the "Open Book" site,
Kazakhbaeva said: "We actors are afflicted with a 'word disease." We work to convey the melodious
Kazakh word, its essence and value, contributing to our language's development. Literature and theater
are twins: no theater without dramaturgy, no dramaturgy without theater. To stage a writer's work, we
must know their entire oeuvre. We read extensively and labor hard; literature's role in theater is
immense. I've been avid about books since childhood, loving M. Auezov's works, still rereading them.
This made voicing books natural. I read from the heart, even crying during sad parts, with scenes vivid
like cinema. Kazakh works are cinematic; why aren't great films made? We announcers and actors are
bridges conveying authors' heartfelt creations to readers, bearing great responsibility to perform well.
If our heart-born words reach readers' hearts, our goal is achieved." She dubbed for Kazakhstan TV for
five years, voicing numerous audio books, series, and films.

Abzelbaev notes that merely reading text articulately is insufficient; words must convey the
speaker's inner world, intent, and emotions. This demands mastery of speech technique and elements
to impact audiences [1, p. 5].

Rol e as Guardian of National Language Cul tu

Dariga Turankulova from T. Zhurgenov Kazakh National Academy states: "...the actor not only
performs for the people, providing aesthetic pleasure, but also guards the treasure of language,
teaching, promoting, and normalizing correct speech" [3, p. 15]. Kazakhbaeva exemplifies this: her
speech manner and timbre preserve Kazakh national essence. Every intonation and emphasis reflects
stage school and reverence for the mother tongue. To hear pure, rich Kazakh—Iisten to Kazakhbaeva.
She is like an authentic document of Kazakh language culture; her speech echoes not just stage breath
but the nation's voice—pure as a clear spring, words from the heart like spiritual lights. Her persona
fuses stage, language, national character, and art.

Specific Stage Examples and Mastery

Kazakhbaeva's career exemplifies preserving language culture, stage speech mastery, and
national essence in Kazakh theater and cinema. Her acting fuses language culture and stage ethics,
conveying word's weight and melody to hearts. Research highlights her responsibility to language
culture, contributions via screen and stage speech to purity, and her skills as a model for youth. In
plays likeBer nar d aandU | g @umes28, 2024), directed by Gulnaz Balpeisova where one
actor plays multiple roles, Kazakhbaeva excels in episodes. She even authored dramaturgy, bridging
scenes logically. Examples showcase her eloquence: improvisations with psychological pauses,
powerful projection without mics, clear diction. Her versatility shines in handling multiple roles
seamlessly.

Creative Laboratory and Legacy

Kazakhbaeva's path proves language culture's vitality on stage. Her images embody Kazakh
women's spiritual essence, maternal grace, patience, kindness, and national love. She is the eternal
voice of Kazakh stage, symbol of theater-language continuity. Studying her reveals theater language
development laws and national speech culture nature. Her life is ceaseless spiritual labor, unyielding
quest for truth in art. Achievements are stepping stones; her drive defines her artistry. Like legends N.
Zhantorin, Kh. Bokeeva, A. Omirzakova, Kazakhbaeva merits scholarly study.
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B craree paccmarpuBaeTcs mpobiaema pocta (MHAHCOBOI'O MOIIEHHUYECTBA B HUGPOBOH cpese
Kazaxcrana wu mpemmaraercs BeO-mpmiokenne «SmartGuard-KZ» Ha 0a3e  HCKYCCTBEHHOTO
MHTEJUIEKTa JJIs BBISBICHUS MOAO3PUTENbHBIX onepauuid. PazpaboraHHas mporpamma aHaau3UpyeT
TPaH3aKIIMA B PEATbHOM BPEMEHH, HWCIOJB3Ys HMHUTAIMIO Pa0OThl TpadoBO HEWPOHHOW CETH
(GraphSAGE), mnoBenenueckoit Ouomerpuu (LSTM) u NLP-ananuza. B crathe mpencraBieHbl
CKPUHIIOTHI pabOTHI MPOTPaMMBbI, JEMOHCTPUPYIOIIUE BRISABICHHE TPAH3UTHBIX IETIOYEK JIPOMIEPOB U
COLIMAJIbHON MH)KEHEPUH.

KNty e B ble HEKyTOBBHABINA HHTEIICKT, 0aHKOBCKUI aHTU(PO, rpadoBbie HEHPOHHBIE
CeTH, coLManbHas WHXEHEpHs, JpOIIephl, IOBeAeHYEeCKas OUOMETpUs, MalIMHHOE OO0yYeHue,
nHpopManroHHas 6e30nacHoCTb, puHTEeX Kazaxcrana, ¢peneparnBHoe oOydeHHE.

Tpanchopmarust ¢punancoBoro cexropa Kaszaxcrana B cropony skocuctem (Kaspi, Halyk,
Freedom) mpuBena k tomy, uro Oonee 85% OaHKOBCKMX OIEpanyii coBEpHIaOTCS B HHU(POBOM
dopmare [1, c. 12]. OgHako 3Ta IOCTYMHOCTh MOPOAMIIA <«AMUAEMHUIO» KuOepMoleHHu4decTBa. [lo
nanHbIM ['enepanbHoi mpokyparypsl PK, B 2024-2025 rogax MHTEpPHET-MOLLIEHHUYECTBO COCTABUIIO
MOYTH TPETh BCEX 3aperuCTPUPOBAHHBIX NpecTyruieHuit B crtpaHe [l1, c. 15]. TpanunumonHsle
aHTU(POJI-CUCTEMBI, UCTIONB3YIONINE CTATHYECKHE MpaBuia (HampuMep, OTpaHUYCHHE 0 CyMMeE HITH
TeOJIOKAIMM), OKa3bIBAIOTCS HEI(P(EKTUBHBIMU NPOTHB AaTaK C HCIOJb30BAHUEM COIMAIBHOMN
WHXEHEpUH, TJ€ KJIMEHT caM MOATBEP:KIaeT ONepalfio Mol JaBICHUEM 3JI0YMBIIIJIEHHUKOB [2, c. 18].
B Pecnybnuke Kaszaxctan Bompocsl kubepOezonacHocTH OaHKOB perynupytorcs IloctaHoBneHneM
[IpaBnenus Hammonanenoro banka Ne 48 «O6 yrBepkaeHun TpeGoBaHuii K 0OecTeUeHUIO
nHpopMalMoHHOI Ge3onacHocTH 6aHkoB» [5, ¢. 3]. C 2024 roga TpeGOBaHUS YKECTOUMINCH: OaHKU
00s13aHBI BHEJPSATH CHUCTEMBI, CIOCOOHBIE aHAIM3WPOBAaTh HE TOJIBKO TMapaMeTphl IUIaTrexa, HO W
TeXHUYECKHe JJaHHble ycTpoiicTa. [Ipobiema «iponnepos» (JInl, NpeAOCTABISIONIMX CBOU cUeTa s
BBIBOJIA YKPAJICHHBIX CPEJICTB) CTaja HAllMOHAIBHOU yrpo3on [4, ¢. 90]. Pa3zpabarbiBaemas mporpamMma
OpPMEHTUPOBaHA Ha BBIABICHHE TAaKUX IIETIOYEK Yepe3 aHalIU3 aHOMAJIBHOTO MOBEACHMS «CISIINX»
CUETOB, KOTOpPbIE BHE3AITHO HAUMHAIOT MTPOITYyCKATh Yepe3 ceOst TPaH3UTHBIC TIOTOKH.

IIporpamma «SmartGuard-KZ» mnpencrasnser coOoil BeO-TpUIIOKEHUE I JIEMOHCTpAIUH
paboTHI aNTOPUTMOB HCKYCCTBEHHOTO WHTEIUIEKTa B Cepe BHISBICHHUS OaHKOBCKOTO MOIIICHHHYECTBA.
OcHOBHOE HazHa4yeHUE MPOrpaMMbl — BH3YalM3allksl IMPOLECcca aHAIM3a TPaH3aKUUM B peasbHOM
BPEMEHH C UCIOJb30BaHWEM HMUTAUMU paboTbl rpadoBoil HeilponHoi cetu (GraphSAGE),
noseneHueckoit onomerpun (LSTM) u NLP-ananuzaropa. [Iporpamma no3Bossier:

BBOJUTH TIapaMeTphl OAHKOBCKOM TpaH3aKIUM (CyMMa, OTHpPaBUTENb, TIOJyYarTeNib, BpeMs,
TeOJIOKAIHsI), aBTOMAaTHYECKH BBIYUCIIATh PUCK MOIIEHHHYECTBA MO TPEM HE3aBUCHUMBIM MOJEIISM,
BU3YaJIM3UPOBaTh rpad CBsA3EH MKy CUETaMHU IJIsl BBISBIICHHUS TPAH3UTHBIX [IEMOYEK JIPOITIEPOB,
MPUHUMATD pPeLIeHHEe O OIOKUPOBKE WIIH pa3pelieHn Olepaliuy ¢ BEIBOJAOM 0OOCHOBAHUS.

IIporpamma npenHa3zHaueHa JJIs UCMOJIb30BAHUS B YUEOHBIX LIESAX COTPYIHUKAMH aHTU(POA-
MOJIpa3/ieIeHnii OaHKOB M CTYACHTaMH CenHanbHOCTH «CHCTEeMBl HH(POPMAIIMOHHON 0€30MacHOCTI
U1 HOHUMaHUS MIPUHIUIIOB pabOThl COBPEMEHHBIX aHTU(PO-CUCTEM.
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[Iporpamma «SmartGuard-KZy» 6a3upyercs Ha TpEX HE3aBUCHUMBIX, HO B3aMMOJICHCTBYIOIINX
MOJYJISIX.

[lepBeiit Momyns — aHanm3atop rpada Tpansakiui (umutanus GraphSAGE). On crpout
JUHAMUYECKYI0 KapTy CBSA3€H MEXIy OTHpPaBUTENAMH W moiydarensmu. Eciou cpeactBa mpoxoasT
yepe3 3—4 HOBBIX CYeTa B TEUEHHE KOPOTKOIO BPEMEHH, CHCTEMa MapKUPYET 3TO KaK «TPaH3UTHYIO
METIII0» U MOBBIAET pUcK 10 90%.

Bropoit monyne — aHanu3aTop moBeneHueckoi ouomerpuu (umutarus LSTM). B peansHoit
0aHKOBCKOM CHCTEME OH AaHaJM3UPYEeT MUKPO-B3aMMOJCHCTBHS MOJB30BATENSA C HPUIOKCHUEM:
ckopocTh BBoga koma u3 CMC, npokanue Kypcopa, yaepkanue Ttenedona [2, c. 20]. B
JEMOHCTPALIMOHHON BEPCUM MPOTpamMMbl 3TOT MOJAYJIb UMHTHPYETCS Yepe3 OLIEHKY BPEMEHU OTBETa
MOJIH30BATENIsl — CIUIIKOM OBICTpoe (MeHee 2 CEeKYH/) WM CIMIIKOM MeJuieHHoe (6omee 15 cekyHn)
IIOATBEP>K/ICHUE OIlEpallMi CYUTAETCS [10103PUTEIBHBIM.

Tpernit monyns — NLP-ananuzarop kommynukaiuii. OH mpoBepsieT KIItoueBble (pasbl,
XapakTepHbIe JUIsI COLMAIBbHOM WH)KEHEpUHU: «OE30MacHBIl CYET», <«JIOBEPEHHBIH COTPYIHHK,
«rpoaukryite koa uz3 CMCy», «cmyx0a 6e3omacHocT 6anka» [2, ¢. 22]. [Ipu BeigBIeHUU Takux ¢pa3
PHUCK ornepaiuu nosbimaercs 10 95%.

Ha pucynke 1 npencraieHa o01as apXuTeKTypa IporpaMMBbl.

Bank Transactions
(Kaspi, Halyk, Freedom)

i v

Module 1: Graph Analysis Module 2: Behavioral Biometrics Module 3: NLP Analyzer
(GraphSAGE) (LSTM)

% e (3

analyzing transaction graph, analyzing user interactions, input speed, lyzil icati calls,
identifying dropper chains, transit loops device holding, detecting stress/dictation key phrases, detecting social engineering

!

Ensemble Classifier
(Federated Learning) o&%}o
7% - &)

e
°?$ '{:Q}? consolidating risk scores,
cooperative model training

Allow Operation X Block + Notify Anti-fraud Center

Pucynok 1. Apxurekrtypa cuctemsl SmartGuard-KZ
(10 tedmMkzdzSC ] Mrd BOISdydzes dL sBteOY O Ismw: 9o - tSH dzt
BsHEZEY Y OdzmMOdiBdzj o 2 € dzOffydoWw@f ¢/ O IstdAa teYj htgjjozdjjokd J :

J171s mpoBepKH KOPPEKTHOCTU PabOTHI IpOrpaMMBbl Oblila TpoBeeHa cepus TecToB. [lepBriii TecT
— aHanu3 00bIYHOM (Oe30macHoM) TpaH3akiuu. beun BBEIEHBI cieayromue napameTpol: cymma S50
000 Tenre, ornpaBurens «KZ1234567890», nonyuyarens «KZ0987654321», reosnokauus «Anmars»,
BpeMsl OTBeTa 5 cekyHH, (pa3a u3 pasroBopa — «OObIuHBIIN pasroBop». Ilocie HakaTusi KHONKH
«AHANIM3UPOBATh TPAH3AKIMIO» CHCTEMa BbIBeJa UTOTOBBIM pHuck 5% u pemenue « TPAH3AKIIMA
PA3PEIIEHAY. Illkana pucka okpacuiach B 3€JEHBIN IIBET, UTO COOTBETCTBYET HU3KOMY YPOBHIO
yrpo3sl. Ha pucyHke 2 mpeacTaBiieH pe3yiabTaT aHaau3a 0e30MMacHOM TpaH3aKIIHH.
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3 'SmartGuard-KzZ

MCKYCCYSQNHNﬁ MHTENNEKT A5 BLIABNEHUA MOWEHHUYECKUX onepaunﬁ B8 GankoBckoM cexTope PK
AHTWDPOR-CHCTEMa Ha Ga3e rpaGhoBbix Heiponbix cetedl (GraphSAGE) + nosenenvieckas GuomeTpys (LSTM) + NLP-awania

~ [aHHbIe TPaH3aKuuu ul PesynbraTt aHanusa

& Cymma (Texre)
1l GraphSAGE (rpach) & LSTM (Guomerp)
500000 15% 0%

2 ompasurens 29 Monyuarens
WTOroBbiii PUCK MOLIEHHWYECTBa

KZ1234567890 KZ0987654321

9 reonoxaums ( Bpems oteera (cek)

Anmarsi 3 [ @ TPAH3AKLIUA PASPELLEHA

| ®pa3sa u3 pasrosopa (ans NLP-ananusa) Mprunnbl onobpennn:

OBbiuHbiii pasrosop Bce NapaMeTpel TPaH3aKUMN B NPeAenax HOpMB!

©® Auanuamposats -
-

Ipad TpaH3akuwii (Bu3yanusauus cBa3ei Mexay cyueTamm)

Pucynox 2. Ananu3 o0b14HO#M (6€301acHO#) TpaH3aKIUU

BTopoii TecT — aHamM3 MOIIEHHUYECKOW TPAaH3aKLUHU C PU3HAKAMM COLIMAIILHON MHKEHEPUU U
UCIIOJIb30BaHUEM JApONnepoB. beuin BBeneHbl ciepyromue napaMerpsl: cymma 1 500 000 Tenre,
orrpaButesb «KZ9999999999y, nonyuarens «KZ7777777777», reonokanus «3apyOeKbe», Bpems
otBera 1 cexynna, ¢pasa u3 pasrosopa — «IIpoauktyiite kogx u3 CMC» [2, c. 24]. Ilocne ananuza
cUCTeMa IoKazajga MWTOroBblii puck 92%. Ilporpamma mnpunsiia pemenne «TPAH3AKIIA
3ABJIOKNPOBAHA». Ha pucyHke 3 npeAcTaBiIeH pe3yibTaT aHaIu3a MOLICHHUYECKON TpaH3aKI1H.

3 SmartGuard-KZ

MD(‘{CCTBQHNHFI WHTENNEKT ANA BLIABIEHUA MOLEHHUYECKUX onepaum“t B 6aHKOBCKOM cexrope PK
AHTUDPOA-CHCTEMa Ha Ga3e rPachoBLIX HEMPOHHBOX CeTeit (GraphSAGE) + nosenexueckas GHomeTpHs (LSTM) + NLP-ananua

2 [aHHble TpaH3aKuuu ul PesynbraTt aHanusa

& Cymwma (renre)
1l GraphSAGE (rpac) & LSTM (6vomerphs)
1000000 70% 65%

2 Ompasurens 28 MNonyvarens
WTorosbiii pUCK MOLIEHHHYECTBA

KZ9999999999 Kz7777777777

? reonoxauns (5 Bpems oteera (cex)

SepySexn (opospuTantiio) 2§ @ TPAH3AKLWS 3ABJIOKUPOBAHA

;= Opasa u3 pasrosopa (ans NLP-aHanuaa) © Npuuntbl GnOKMPOBKH:

"MpoaukTyiite kog 3 CMC" 1. Mpachosbiii aHanu3: BuisBNEHA uenouka Ha
n Temn pelicTauit

(nm

v NLP-aHanus: Kniouessie hpassl
o
TPaH3aKuMIo
» PexomeHpaums: CBRXUTECH C KIMEHTOM 1A NOATBEPKACHHS ONEpaLui No

odmumansHoMy HoMepy Ganka.

Pucynok 3. BrisiBeHHEe MOIIEHHUYECKOM TpaH3aKIMHU (COLMaIbHAs MH)KEHEpUs + IPOIIephl)

OnHOM U3 KITIOYEBBIX BO3ZMOXKHOCTEH MIPOrpaMMBbI SBISIETCS] BU3yanu3aius rpada cBs3eit Mexay
cueramu. Ha pucynke 4 mpencraBieH rpad TpaH3akiuid, cHOPMUPOBAHHBIA IOCIE HECKOJIBKUX
aHanu3oB. KpacHbie y37161 0003HaYaIOT BHISIBICHHBIX JIPOIIEPOB (MTOICTABHBIE CUeTa), 3eNIEHBIC TUHUU

— TpaH3UTHBIC IIETIOYKH MTepeBoIOB [3, c. 48].
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F'pad TpaHsakumii (BM3yanusaums cBsi3eil Mexay cueTamm)

™ WUcropus npoBepok

l & 15000007 £ K2999999... -+ KZ777777. 1l Puck: 100% @ 570K 09:55:40 l

Pucynok 4. Buzyanuzanus rpada TpaH3akluii ¢ BbISBICHHBIMU JPONIIEPAMU

[IporpaMmMa coxpaHsieT HUCTOPUIO BCEX BBINOJHEHHBIX aHanu30B. Ha pucynke 5 mpencrasien
010k «VcTopus POBEPOK», COAEPIKAIIUI CITUCOK MOCIEAHNX TpaH3akiuui. Kaxaas 3amich BKIFOYAET
CyMMy II€peBOJia, OTIpPABHUTENs, IOJy4aress, WTOTOBBIM pPHUCK W perieHue (OJIOKHpPOBKA WU
paspernieHue). 3anucu ¢ 6JIOKMPOBKOW BBIJICICHBI KPACHOM MOJIOCOU ClieBa, pa3peliéHHbIC — 3€IEHOM.
Bpemsi kaxmoil mpoBepku oToOpaxaercs B ¢dopMaTe Yachbl:MUHYTBI:CEKYHIbI, UYTO MO3BOJIET
OTCJICKUBATH XPOHOJIOTHIO COOBITHIA.

™ WUcropusi npoBepok

[ & 1500000 T 4 KZ999999... = KZ777777... nl Puck: 100%

[ @ 500000 T L KZ123456... -+ KZ098765... ul Puck: 5%

[ & 500000 T $ Kz123456... -+ KZ098765... 1l Pvck: 0%

l @ 500000 T 2 KZ123456... — KZ098765... ul Puck: 0%

Pucynok 5. Ucropust npoBepok

Jpoririep — 3TO MOACTaBHOE JIUIIO, Ubsl OAHKOBCKAsi KapTa MCIOIB3YETCS Il OOHATMYUBAHUS
MIOXUIIEHHBIX CPeACTB [4, ¢. 92]. ANTOPUTM BBIABIEHUS IPOIIEPOB, PEAIIN30BAHHBIN B NIPOrpaMMe,
OasupyeTcs Ha TPEX NOBEIEHYECKUX MaTTEePHAX.

IlepBblii marTepH — pe3Kas akTHBALMS «crsmero» c4éra. Cuér, KOTOphI AJIUTENBHOE BpeMs
(Oonee 30 nHEl) He UCMONB30BAJICS, a 3aT€M BHE3aITHO HAUMHAET MPOBOAMTH KPYIMHbIE TPaH3aKIHH,
MoMeYaeTcs Kak MoI03pUTEeNbHBIH [ 1, ¢. 34].

Bropoil marrepH — TpaH3UTHBIM NOTOK. ECiiM cpencTBa MOCTynarOT Ha CYET U IOJIHOCTBIO
BBIBOJIAITCS B TeueHue 10 MUHYT, cucTemMa GUKCUPYET aHOMAIIHIO.

Tpernii matrepH — Hu3KU Ko3dduument kmacrepuzanuu. Jns y3na rpada kospouimeHt
KJIaCTepU3allMi BBIYUCISETCS 110 popMyIie: )

¢t O~
Nt Q p

rne Q — cremneHp y3na (KOJMYecTBO cBs3eit), a~ O - — komuuecTBO pEOep MEXIy COCEeIsIMH
y3una. J{71st OOBIYHBIX CYETOB 3TOT KOAPQUIIMESHT BBIIIE HYJIS, & JUTS APOIIIEPOB OH CTPEMHUTCS K HYJIO
[3, c. 52].
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Ha pucynke 4 (ckpuHIIOT rpada) XOpoIIo BUAHO, YTO Y3JIbI-APONIeps! (KpacHbIE) U30IMPOBAHBI
B IIENOYKY M HE HUMEIOT MNEPeKPECTHBIX CBA3EH, UYTO COOTBETCTBYET HHU3KOMY KO3(duuueHty
KJIaCTEpU3aLUH.

BHenpenue cucteM MCKYCCTBEHHOIO HMHTEUIEKTa B OaHKOBCKMH cexTop Kazaxcrana mosmkHO
COOTBETCTBOBATh TpeOOBaHMAM 3aKOHOJAATENbCTBA. B mepByro ouepenp 310 3akon PK  «O
NEePCOHAJIbHBIX JTAHHBIX», KOTOPBIN 3ampeliaeT nepeaady NepcoHalbHbIX JaHHBIX TPEThUM JHLaM 0e3
cornacust knueHta. Kpome toro, IloctanoBnenue IlpaBnenuss HaumonansHoro bamka Ne 48 «OG6
yTBepKAeHUH TpeboBaHMil K oOecrnedeHn0 HH(POPMAIMOHHON Oe301acHOCTH OaHKOB» Tpedyer
OOBSICHUIMOCTH ~ PELICHUH, NPUHUMAEMbIX aBTOMAaTH3UPOBAaHHBIMH cHucTeMaMu. Pa3zpaboranHas
IporpaMMa COOTBETCTBYET JTOMY TpeOOBaHUIO: MPU KaKIOM pEUIEHHMH O OJIOKUPOBKE WIN
pa3pellieHuN TPaH3aKIUM CUCTEMa BBIBOAUT TEKCTOBOE OOBSCHEHHE, COJEpKallee KOHKPETHBIE
npuunHbl (Hanpumep: «OOHapy>KeHbl KiIroueBble (pa3bl COLMANbHON HMHXXeHepun» win «BplsBiena
TpaH3UTHas Iemo4yka u3 Tpéx cueroB 3a 10 MHHYT»). DTO MO3BOJISET COTPYAHUKY aHTUDPOI-
MOJIPA3/IeIeHUs WM CAMOMY KJIMEHTY IOHATh JIOTUKY IPUHATOTO PELICHHUS.

Pa3paborannas nporpamma «SmartGuard-KZ» nemonctpupyet 3¢hekTHBHOCTh MPUMEHEHUSI
METOZ0B MCKYCCTBEHHOIO HHTEJUIEKTa JUIsl BBISABJICHHMS MOILIEHHUYECKHX OIepaluii B O0aHKOBCKOM
cekrope. Ha ocHoBe Tpéx monmyneit (rpadoserii ananu3 ¢ mmuranueir GraphSAGE, noBenendeckas
ouomerpuss ¢ wumurtanmein LSTM wu NLP-ananu3) cucremMa BBIYHUCISET HHTETPAIBHBIM PHUCK
TpaH3aKLMU U IPUHUMAET pelIeHre 0 OJIOKMPOBKE WK pa3pelieHuu onepanuu. [Iporpamma ycnenHo
BBISIBJISICT TaKUe€ BUJIbl MOLIEHHUYECTBA, KaK COLMaIbHAas HHXKEHEpUs (depe3 aHallu3 KIIIOUYEBBIX (pa3)
¥ TPaH3UTHBIC LIEMOYKU IpPOMIepoB (depe3 Buzyanuzanuio rpada csseit). [IpoBenéHHbie TecTh
HOJTBEPJMIN KOPPEKTHYIO paboTy BceX TpEX MOAyJed: HM oJHa Oe3olacHas TpaH3akuus He Oblia
o1IMO0YHO 3a0JI0KMpPOBaHa, HU OJIHA MOLIEHHUYECKAsl TPaH3aKLKs He Obula IPOITyIlEHa.

HckyccTBeHHbI MHTEIEKT B 0OaHKOBCKOM cdepe Kazaxcrana mnepexoauT U3 KaTeropuu
BCIIOMOTaTeJIbHOTO MHCTPYMEHTa B CTaTyC OCHOBHOIO pyOexa oO0OpoHBl. BHenpeHne npoakTUBHBIX
CUCTEM MOHUTOPHMHIA, aJallTUPOBAHHBIX [0/l HAIMOHAJIBHOE 3aKOHOIATEIbCTBO U IOBEACHUYECKUE
narrepHsl rpaxaaH PK, sBisercs KpuUTHYECKHM BaXKHBIM JUISI COXpPaHEHMs JOBepUs K LUGPOBBIM
¢bunancam.

JlanbHeiiee pa3BUTHE MPOTrPaMMBbl MOXKET BKIIHOYATh MHTErpaluio ¢ peaibHbiMu APl 6ankoB
Kaszaxcrana (Kaspi, Halyk, Freedom), ucmnonb3oBaHHe HacTOSAIIMX HEHPOCETEBBIX MOJENEH Ha
OskeHze (0e3 MMHTAIMM), a Takxke no0aBieHHE (QYHKUUHU (erepaTUBHOTO OOydeHHus A Kpocc-
0AaHKOBCKOT'0 B3aUMOJICHCTBUS O€3 Mepeaayu NepCoOHANbHbIX JAHHBIX KIMEHTOB.

Bnénumorpadpgnmnuyeckumim cnucoek
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KAPBEPE OKCTPAKTbBICbl HETII 3

I H
K¥ PAMbIH XOHE TEXHONOI NACBLIH XACAY

) jedzajBj S ¢2h0
2 Ckieh &Og

NE KABBIHYFA KA
q

P BH
dMmls

COMsOdZO &BjHyddzO kded o

b Mls O, O3 fMls O

wr dzr yREls j €. Y. €., HBYJ dzals 4@ ez drts st
dBH' 20dzr 2s9 { OR Olsy Odz

$U4O ar

AHHOT abkywsakarana xapa 3epe (Nigella sativa) SKCTpakThICBIH HETi3ri OeICeHM 3aT
peTiHae TaljanaHa OTBIPBIN, TAOJETKAIBIK JTOPUNIK KaJIBIITHI jKacayIblH FBIIBIMH-TOKIpUOSTIK
Heri3nepi KapacTelpbuiran. Kapa 3epe KypamblHAarbl TUMOXHHOH MeH Oacka Ja OMOJIOTHSUIBIK
OenceH/1i KOCBUIBICTAPIbIH €MIIK KacHeTTepiH CaKTall OTBIPBIN, OHTAIIBI Jopilik (OpMaHbl amy
MoceJieniepl  TajIaHabl. 3epTTey OapbhIChIHAA TaOJeTKAa MAacCAChIHBIH (DH3UKA-XHUMHSUIBIK JKOHE
TEXHOJIOTUSUIBIK ~ KacuerTepi 3epaenenai. JlalipiH TaOieTkanmap[blH camalblK KepCETKIITepi
MEMIICKETTIK (papMaKores TaJanTapbl OOHBIHIIA OaFanaH/Ibl.

KinTt ¢ &apan =@, Tabnerka, KaObIHY aypylapbl, TUMOXMHOH, OeliceHAl 3arTap,
TEXHOJIOTUSUTBIK KOPCETKIIITEP, TOPITIK KAJIBIIL.

Ki picne

Kasipri Tanma opTypai aypymnapabl eMaey MEH aJblH aly/la CHHTETUKAIBIK MpernapaTTapMeH
Koca, TaOWFU IIMKi3aT HETI31HIET] Mmpenaparrap KeHiHeH KOJAaHbICKa He. JKaambl Jopiaik eciMIiKTep
aJziaM ar3acblHa OH oCep eTETiH KONTEereH OMOJIOTHSIIBIK OJICEH/II 3aTTapsl KAMTHIBI, dJIETTE OJiap
OakTepusra >KOHE MHUKpPOOKAa Kapchl, KaObIHYFa Kapchl, HMMYHOCTHUMYJISTOPJIBIK OCEp KOpCeTel.
Jlopimik  eciMZIIK IMKi3aThlHA HETI3NENreH MASPUIIK 3aTTapAbl OHIIpY KOFaphl THIMAUIIK TIEH
TaOUFMIIBIKTBI OIpIKTIpeTIH MpenaparTap/bl jkacayra MYMKiHAIK Oepeni. CoHbIMEH Kartap, I9puIiK
3aTTap/IbIH aCCOPTUMEHTIHIH apTybl ¢dapMmalius cajachlHIarbl MaHBI3Abl OarbITTApABIH Oipl OOJBIT
OTBIp.

KaOpiHyFa Kapchl npenaparrap KaObIHY aypyJiapblH, COHBIH IHIIHAE JKOFapFbl ThIHBIC
KOJAAPBIHBIH WH(GEKIUSIAPbIH, MIBIPHIITH KaOBIKTHIH KaObIHY MPOLIECTEPIH JKOHE aybl3 KYBICHIHBIH
OPTYPIIL KYKIAIBl aypyJapblH €MEyJe MaHbBI3/IbI OpbIH anaabl. JlereHMeH, Ka3ipri 3aMaHfbl JOPLUITIK
TypAepaiH Oenrini O6ip KeMHIUTIKTepi OOTYbl MYMKIH, MBICAJbl, KOJJIAHYIaFbl KOJAMCHI3BIK, TOMEH
OMOXKETIMIUIIK JXKOHE jkaHama ocepisiep. OcblFaH OaillaHBICTBI AQPUIIK 3aTTapiblH JKaHa TYypJepiH
’acay Kasipri ¢papMaiieBTHKa MeH MEIUIIMHAHBIH MaHbBI3Ibl MIHJET1 OOJBIT TaObLIAbI.

TaOurn KOMIIOHEHTTEPJICH KacalFaH IperaparTapra CYPaHbIC CHHTETHKAJBIK aHAIOTTapMeH
CaNIBICTBIPFaHa OJapblH YBITTBUIBIFBI TOMEH JKOHE KaHaMma dcepliepi a3 OonFaHAbIKTaH apTanasl. Kapa
3epe  ©XKeIJIeH XalblK MEIWIUHACHIHIA KOJJIaHBUIFAaH JKOHE Ka3ipri 3eprreyjiep OHBIH
(bapMaKoJIOTHSIIBIK QJIEYEeTIH pacTaibpl, OyJ OHBI AQPUIIK (opManapasl KypyJda MaHbI3IbUIBIFBIH
KepceTesi.

Kapa 3epe o3iHiH KenTereH eMIiK KacueTTepiMeH TaHbIMAaJ, aTal alTKaHJa KaObIHyFa KapcChl,
AHTHOKCHJIAaHTTHI, UMMYHOCTHUMYJISITOPJIBIK JKOHE OakTepusira Kapchl. Kapa 3epe TYKbIMIApbIHBIH
Heri3ri OeNceHal KOMIOHEHTI — THMOXWHOH, OJ KaOBbIHyFa Kapchl KOHE aHTHOKCHIIAHTTHIK
oenceHnimikTl Kopcereni. KaObiHyFa Kapchl areHT pETiHIE Kapa 3epe CHIFBIHIBICHIHA HETI3/IeITeH
TabneTKanapapl  93ipjey KaOblHy MpOIECTEpiH eMJeyre apHajlfaH THIMII JKOHE Kayircis
npernapaTTapAbl 93ipiaeyre KOMbUIaThIH 3aMaHayH TalanTapbl €CKepe OTBHIPHIT MaHbI3IbI 0O IbI.

FrumeiMu 3epTTey kymbIchiHAa Kapa 3epeHiH CO2 SKCTpakThICH HETi3iHAE TabieTKaiapibl
a3ipney KesiHae (apmaleBTUKAa ©HEpKaciOl IIBIFapaThlH JKOHE HOPMATHBTI KYXKATThIH OapIibIK
TajanrtapsiHa xkayan oepetin bb3 men /I3 KongaHbUIIBL.
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Kecte 1 - Maructpiik quccepranusaa naiiananbliFal HEeTi3r1 T9pUTiK )KoHE KOCAIKBI 3aTTap

Bencenni 3at neH KockIMIIa 3aTTap aTaysbl HopMmatuBTi Ky>KarTap
Kapa 3epe CO2 skcTpakTh KIIC «Kanahapm»
ACKOpPOUH KBITITKBLITBI "100ing" UMIOPTTHIK
KanT yHTaFbI MEMCT 33222-2015
Kanpnuii creaparbr MEMCT 34446-2018
TazapTbutran cy MEMCT ISO 3696-2013
Kpaxman MEMCT 32159-2013
Kenatuu MEMCT 11293-2017

3epTTey omicTepi peTiHae Keneciiep TaHAalbIH IbI:

1. TeXHOJIOTUSIBIK dJIiC

TabneTkanapAblH TEXHOJOTHSUIBIK CUMIATTaMalapblHa KOWBUIATHIH TalaNnTapAblH OPBIHIATYBIH
KAMTaMachl3 ©€TETiH KOCAJIKbl 3aTTaplblH THUICTI AaCCOPTUMEHTIH KOJJaHa OTBIPBIN, JBIMKBLI
Ty#ipirikrey (bLabIpay, OEpiKTIK, CBIPTKBI TYpi, OpTallla CalIMaFbl XKoHE T.0.).

TabneTkamapapl  adyIdelH  OapiiblK TEXHOJOTHSUIBIK — TPOIECTEPl  3EPTXAHAIBIK KOHE
TEXHOJIOTUSUIBIK JKaOJBIKTa JKYy3ere achlpbULabl: TP-30 TpaHyNsATOpPBIHIA TYHIPUIIKTEY, 3epTXaHAJBIK
mkadTapa Kenripy, TabaeTKaIbIK TPEeCcCTEYII anmnaparTa mpecTey.

YHTakTapablH OapiblK KaKETTI TEXHOJOTHUSIIBIK JKOHE KYPBUIBIMIBIK - MEXaHUKAJIBIK
cumnaTTamasiapbl 0TIl 9MICTEPMEH aHBIKTAJIbI.

¥YHTakTbiH akKbIITHIFE (KP M® ToM 1) KypFak BOpOHKaJa LIBIFYy CAaHBUIAYBIH jKa0y apKbLIbI
0,5% nonniknen anbsiaFad 100r 3epTTeneTiH MaccaHbl THIFBI3AAYChI3 canajpl. CaHbUIayAbl alIbII
MacCaHbIH TOJBIK IIBIFBII KETKEH yaKbIThIH ecenteiimi. Ecentey ymr per xyprisineni. AFbIHABUIBIK
CEKYH/ITICH oHE OHBIH OHHaH O1p 06JIiri peTiHae ecenTene/i.

YiiinreH TeiFbI3AbIK (EDO dapmakomnes 1 Tom) enmieriin MUIMHAPAE KYpri3ijeai. 3epTTeneTid
MacCaHbl KaXeTTl KyHiHae caHpuiaybl 1,0 MM acmallThiH eneyilmTeH oTKizemi. Ommemi 250mi1, 2Mm
Oeminren kyprak emmeyim munusapre 100 v 0,1%  monmikneH oJIIEHTeH 3epTTENETIH MacCaHbl
ThIFBI3IaMaii canaabl. Kaxer 0osica MaccaHbl HBIFBI3/IayChI3 TEriCTEi Il xoHe OacTankbl keieMai (Vo)
oenrinenn amagpl. CeOimMeni THIHBI3ABIKTHI TPAMMHBIH MIUUTHIIUTPTEe KaThIHACHI PETiHIE Keneci
(dhopmysna OOUBIHIIIA AaHBIKTANIBI:

m/Vo ,

M- 3epTTENeTIH YATIHIH Maccachl, paMMEH OJIIIECHE]I1;

Vo — 3epTTelieTiH VATIHIH THIFbI3AIMaraH KyHiHIeri OacTamkbl KeJeMi, MHIJUIHIMTPMEH
OJIIIECHET].

Y11 peT enimieHreH MoHHIH opTama ece0in Tabaasl. Erep 100r ynriHig ceOiaMeni THIFbI3AbIFbI
eTe JKOFaphl He a3 OoJica sxoHe OHbIH Kesemi 150 mur a3 Hemece 250mut ke 0oJica KOJJaHBLIMAMTbI.

2. ®apMaKo-TEXHOJIOTUSITBIK IIC.

Jlo3ananran opi-IOpMEKTIH OipJiiriHe apHaJIFaH MacCaHbIH OIPKENKIIIT] JT03aJlaHFaH JAOpiHIH
20 OipairiH Keke-)KeKe OJIIICHIM, opTama maccackl ecenteneni. Erep Tek eki keke MaccajapblH
mamachl opraiia maccaaaH, (papMakornesia KOPCETIITeH KeCTeeri pyKcaT €TUITeH aybITKyJlaH acca
CBIHAKTaH OTE/ll ’KOHE Ke3 KEeJreH jKeKe Macca opTallla IIaMaJiaH €Ki ecere aybITKymMay Kepek.
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KalbIkch3 TabneTkanapaslH yriTinyi Oapabannma xyprizineai. CelHaKKa JAediH TabimeTKanap
€JIEKTEH OTKI3LIIN, Maccachl aHbIKTalaabl. bapabanubiy 100 aifHaTbIMBIHAH KEH1H TaOJIeTKa Maccachl
eneHeni. Macca mbirbIHBI 1% acnay KaxkeT, erep acca ChIHAKThI Tarbl €Ki PET JKypri3ei.

TalOyeTkaHbIH BIABIPAFBIIITHIFEI TYO1 TOPJIBI, MapajuieNb Tipeyimi Oap KOP3eHKEHIH  op
TYTIKIIECiHe TaOJeTKAHBI CaJIbI, OHBI CYMBIKTBIFBI Oap BIABICKA 111iN KOsiABI. bepinren yakpiT OiTKeH 1€
KOp3€HKEH] MIbIFapbI, TabJeTKaHbIH KYHiH Oakpuiaiiabl. Erep Topna Kanablk 0ojiMaca HeMece KyMcakK
Maccajbl KaIIbIK KaJica JKoHe OepiIreH yakpITTa epit OiTce YJri ChIHAaKTaH OTTi JeT CaHala/Ibl.

Jlo3ananraH KaTThl KaJlbllIKa apHaJFaH epy TecTi Kajarbl Oap Kypan apkepuiel 370 C
TEMIIEpaTypajaFbl Cy MOHIIACHIHAAFBI IIJIMHAP BIABICTA THICTI OpTaja Jkacaiansl. TecT Tabierka
KYpaMbIHIaFbl O€JICEHAl 3aTThIH CTaHAAPTTHI JKaFaaiia SFHM OeNriii yakelT MeJmepiHae Oocam
HIBIFYBIH 3€PTTEH I

3. lopinik npenapatThiy apMarieBTUKAIBIK KEeTIMIUIITH aHbIKTay (in vitro).

Bencenni 3atTeiH TabneTkamaH OejiHYiH in vitro 3epTTey AManM3 MeMOpaHAChIH KOJIAAaHY
apKBUIBI JKYPTi3iai. Ofic OesceH Il 3aTThIH JOPUTIK 3aTTaH KapThUlail ©TKI3rim MeMOpaHa apKbLUIbI
KaObuTHaymsl oprara auddysusceiHa Heri3genreH, Oyin OeiiHy TNpOIECiH MOJIENbACYTre KOHE
MIpernapaTThiH dJIeyeTTi OMOKETIMAIITH jkaHaMa Oaranayra MyMKIHIIK Oeperi.

Toxipube anaplHAa TUaIN3 MeMOpaHachl AUCTHIICHTEH CyAa, conaH keiin pH 7,4 GonatbiH
Oydepunik epiTiHaiAe Ki0ITy apKbUIbI aJIbIH aja KOHAULUsIaHabl. TabneTka Hemece OanaManbl YIri
Iran3 MeMOpaHaHBIH IIIKI KeJIeMiHe OpHAJIAaCTBIPBUIIBL, COJaH KeWiH MeMmOpaHa KaObUIIayIIbl
optara 6aTbIpbULIbl. OPTaHBIH KOJIEMI «apThIK epy» KarJaillapblH KAMTaMachl3 €Ty YIIiH peTTeN/Il.

Toxipude 37 + 0,5 °C temmeparypana YHEMI apanacThipa OTBIPBIN SKYPri3uimi. Yriuiep
KaObLIIayIIbl OpPTaJaH OCNTiIEHIeH apabIKIIEeH albIHA/IbI.

Jopinik mpemapaTTslH Heri3ri Oencenai 3atbl Kapa 3epe CO2 3KCTPaKTHICBIHBIH (PHU3MKa-
XUMUSIIBIK KOHE TEXHOJIOTHSIIBIK KOPCETKIIITEPI:

OuU3NKa-XUMUSUTBIK KOPCETKIIITEP

Nigella sativa TykbIMbIHBIH CO: CBIFBIHABICBI-EPEKINIE allbl Mici O0ap amibIK capblIaH KOO
KOHBIpFa JIEHIHT1 MaiIbl CYHBIKTBIK. CBIFBIHIBI KOFAPBI JIMITOQUIBIUTIKIICH, OpTAIla TYTKBIPIBIKIICH
KOHE BUIFAIJBIH a3/bIFBIMEH CHUTNATTANaAbl, OV OHBIH (U3UKA-XUMUSIIBIK >KOHE TEXHOJIOTHUSIIBIK
KaCHETTEPIH aHBIKTAMIbI.

XUMUAIBIK KYpaMbl

CoirbiHAB TUNMOGUIBI KOCBUIBICTAPMEH YCBHIHBUIFAH OHOJIOTHSJIBIK OEJICEeHI 3aTTap/bIH
JKOFapbl KypamMbIMEH cHMAarTajgagbl. Mail KBIIIKBUIBI KYPAMBIHBIH HETi3TT KOMITOHEHTTEPl JIMHOIM,
OJIEWH, MAJIbLMUTUH KOHE CTE€apUH KBIIIKbUIAAPHI O0JbIN TaObUTa bl JIMHOM KBIIKBUIBIHBIH MOJIIepi
50-60%, onenH KbmKbUIbl — 20-25%, manbMuTHH KBIIKBUTEI — 10-14%, cTeapuH KbIIKBLITBI — Mai
KBIIIKBUTAAPBIHBIH MenepiHneH 2-4% kypaiinel. CO:z CBIFBIHIBICHIHBIH HETi3r1 (hapMaKOJIOTHSIIBIK
MaHBI3JIbI Kypamjac OeJiri THMOXMHOH OOJbIN TaObUIaabl, OHBIH Medmmepi 2,0-5,0% apanbiFbiHaa
e3repe/ii.

TexXHOJIOTUsITBIK KacueTTepi

Nigella sativa TyKbIMbIHBIH CO2 CBIFBIHABICHI Cy/1a €pIMEITIH, OipaK Maillap MEH OpraHUKaJIbIK
epITKIIITepAE KaKChl epuTiH Junoduibal 3arrapra  xataisl. CBHIFBIHAB  OpTalla KbULY
TYPaKTBUIBIFBIMEH JKOHE apblK IE€H OTTETiHIH oCepiHE CE3IMTAJIAbIFbIMEH CHIATTaNaabl, Oy
KaHBIKMaFaH Mad  KBIIIKBUIIAPHl MEH XWHOH KOCBUIBICTApPBIHBIH ~ OOJyblHa  OaillaHBICTHI.
Cynepkputukanslk CO2 3KCTpakIUsACHIHBIH Heri3ri napamerpiepi 200-350 6ap KbIChIMIBI skaHE 35-55
°c TeMIeparypaHbl KAMTH/IBL.

Nigella sativa tykbimmapbiabiH CO:z CBIFBIHABICH KOFApPbl OHWOJOTHSUIBIK O€ICEHIUTIKTI,
TEXHOJIOTUSUIBIK QJIEYeTTI MoHe KOJJaHy Kayinci3mirin OipikTipelni, Oy oHbl KaObIHYFa Kapchl acepi
Oap TabyieTka MOPUTIK TYpJepiH a3ipieyne OenceHai dapMaleBTUKAIBIK 3aT PETIHAE KOJAaHYIbIH
OPBIH/IBUTBIFBIH HET13/IeH 1.
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Heri3ri sxoHe KocallKbl 3aTTap/IbIH KYpaMblH TaHIay

TabneTkanayIpIH OHTAMIIBI OIICIH TaHAay OacTanKbl MaTepUaaaapablH (PU3UKATBIK, XUMHSITBIK
JKOHE TEXHOJIOTHSIJIBIK KaCUETTEepiHEe HETi3/IeNiN KapacThIpbulabl. KOCaNKbI 3aTTapAblH CAHJBIK KOHE
canaJIbIK KYpaMbIH KOHE TYHIPILIIKTEY OAICIH TaHjay YILIIH -KecTele KOPCETUIreH TYHIpIIKTepAiH 3
YJITiciH kacaaplK. YirinepaiH Kypamsbl (MOamgymiaeBa xone 0., 2013) 3epTTey KYMBICBIHA HETI13/IEIII
QJTBIH/TBL.

Kecte 1- Tabnerkaiapra apHajiFaH YATUICPAIH TYHIPIIIKTEPiHIH KypaMbl
S |77t TtTox S ™ SH So
1 “htT o ho e [ hHlnZnnc nnnec nxnnc
2 |[sm_oh* e " dnXncp ., |nZIncp nncp
3 Te® t " nxTn - -
4 |.h"* ga” ™ - nxTtn nxTn
5 v<""t*e Jh ot e - 10%, h _®

Ty#ipurikrepai any yIIiH bUIFaIABI TYHIPIIIKTEY 9/iCi TAHIAI aJBIH/BI )KOHE KOMIIOHEHTTEPI1
Oip OipiMeH apajacThlpy/ia Ta3apTbUIFaH Cy KOChULABL. TYHIpIIIKTEY YIIIH YHTAKTapJbl KYpFakK >KoHe
IOBIMKBUT TyHipirikTeyre apHanran rpanymsatop RY-30 xonmaweuiael. Tydipiiikren —anblHFaH
rpanynanap 45+0.5 °C 40 mun 60iibl kenripuiai. ['panynanapasl Kaabluil cTepaTbIMEH ONANAHIBIPY
KYPri3ii.

Kecre 2 - Ty#ipuiikrep/iiH cunaTTaMachsl

., oo 7o Sw™m SH So
h m t
e t™ -0t b dbc | nxmcn .o m
o _T . e . ccc ) npn ) 477 Ka

TyHiprmkTepAiH yII YATICIHIH imIiHAE €H OHTaliabichl Nel KypaMMEH >KacaFaHbl OOJIIBIL.
bipiHi yiri KaHaFaTTaHAPIIBIK aFbIH/BUIBIKIICH, KOJIEM/IIK ThIFbI3ABIKIECH cunaTTanabl. Ne 2-3 Kypam
coiikec KenMeWTiHi aHbIKTangbl. Ne2 skoHe No3 KypaMMeH jKacajblHFaH TYHIPIIIKTED THIFBI3IBIFBI
TOMEH OO0JIIbl, YHTAK aKKBIIITHIFbI ©T€ a3 HEMece MyJiie O0IMaIbl )KOHE Tajarnka cail kenmei.

Anprarad  Tydipmiktep 60 kH mpecrey KymriMeH TaOnieTKanay TporeciHe I KiOepiii.
Hotwxecinne Hamap camnara ue ynriiepieH OepikTiri ToMeH, ChIHFbIII TabJaeTKagap ajlbIH/bl.

Cyper 1 - Y Typai yarizie ainbiHFaH TabseTKanap

Tab6nerka any ymia THDP-5 6ip myancoHas1 TaGaeTKagay MaliiHACH! KOJIIaHBIIIBI.

TabneTkaHbIH KOCHIMIIIA 3aTTapbl: TOJNTBHIPFBINI PETiIHAE KAHT YHTaFbl, TaOleTkanay Ke3iHuae
TabJeTKa Maccachl MEH TPECC apachIHAAFbl YUKETICTI a3aiTy YIIiH MaiJIaFbllll 3aT PETIH/E KaIbIUi
cTeapaThl KOJJAHBUIABl. ACKOPOUH KBIIIKBUIBI KOCBIMINIA AHTHOKCUJIAHTTHIK KaCHETT1 apTThIPY YIIiH
xoHe C BUTaMUHIHIH KO31 O0JIbIN TaOBUIATHIHABIKTAH KOCHUIEI.

Kecre 3- TabneTka Kypambl
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TabeTkananraH JOPUTIK TYPIiH canaiblK KOPCETKIIITEPIH 3ePTTEY

Tabnerkananran JOPUTIK KaJBIITApIbl OHEPKACINTIK OHIIPYAIH HETIi3r1 MapTTapbIHbIH Oipi —
JaibIH ©HIMHIH HOPMATHBTIK-TEXHUKAIBIK Ky)KarTama TajlalTapblHa KaTaH coiikec kemyi. Camabl
Oakpiiay TaOJeTKamapAblH CBIPTKBI TYPiH, COHBIH IIIIHAE MiNIiHIH, TYCiH, OeTki KabaThIH,
CBHIHBIKTAP/IbIH, KAPBIKTAP/IbIH JKOHE aKayJap/blH OOJTYbIH KAMTUTBIH OPTaHOJICTITHKAIIBIK OaraiayaH
Oacrananpl. Busyanpabl cumaTraManap KypaMHBIH TYPAaKTBUIBIFBI MEH ©OHIIPIC TEXHOJOTHSCHIHBIH
CaKTaJybIHBIH aJIFAIlIKbl KepceTKimi 0ombin Tadbutaabl. Ne 1 yarigeri TabineTka JeHTreNeK, KUEKTepi
aHBIK KepiHedl. beTi Teric, Tycl aKnIbLl, KYPbUIbIMBI THIFbI3 OOJIBIN MIBIKKAH. Ta0JeTKaHbIH JHAMETPi
14MM, KanbIHABIFBI 4 MM KYypauibl.

Jlozananran nopi-IopMekTiH OipiiriHe apHajdfaH MacCaHblH OIPKENKUIIriH aHbIKTay opOip
TabneTka OeNCeH/i 3aTThIH MOJIIEPiHIH JOMAINH KemiIeHAipy YUIiH MaHb3asl. byn mapamerp
OH/IIPICTIK MPOIIECTEeP/iH camachlH OakKbUIayFa, TepPaleBTIK J03aHbIH aybITKYbIH OOJIbIpMayFra >KOHE
MAIMEeHTTePAl apThIK J03ajlaHy HEMece eMHIH THIMCI3ITi CHAKTHI KayiTepAeH KOprayFa MYMKIHJIIK
o6epeni. KP M® 1 tombiHgarel 2.9.5 Oemimine colikec 20 TabieTka CyperTe KOpCeTiIreH
AQHAIMTUKAIIBIK Tapa3blla JKEKe-)KEKe OJIICHIN aiblHAbl. TabneTkamapaplH oOpTalia Maccachl
aHbIKTa bl Oprainia canmarsl 855 mMr Kypassl. TabneTkanap/plH caiMak KOPCETKill OOMBIHIIA €H a3
’KOHE €H KeIl MaccaJiaH opTaliua Macca anbiHbin, 100% xebedTini.

aQe~ "8 " gop Yuvu' -~ .
“"8'::’ pT[T[p LIJUU._ pT[T[p Chl'Jp

Goho> "8 7 gxm You' y
~—~g prnimp Jou " pmtmibpkuvb

Makanazna pykcat eTUIreH aybITKy 5% Kypaiabl, aJbIHFaH MOHJIEp JOPLIiK TYPAIH Talanka cai
€KEHIH KepceTe/l.

KabObIkchI3 TalneTkamapAblH YTiTUIyre Te3IMAUIIIH aHBIKTay ©Te MaHbI3JbL, cebebi Oy
ONapABIH KarlTay, TachIMaliay J>KOHE CcaKTay Ke3iHJeri MeXaHWKAIBIK ocepiiepre KaHIIAIBIKTHI
IIBIAUTBIHBIH KepceTei. byl chiHaK apKplibl TalOleTKalap/AblH LIaHFa alfHAJIbII HEMece LIETTepiHIH
CHIHFBIIITAHBIN KETIEUTIHIHE K03 >KeTKizyre Oonanel. Cebebl, ke3 KelreH (U3MKAIBIK 3aKbIMIAHY
JOPIIIK 3aTThIH J103aChIHBIH a3al0bIHA KOHE CHIPTKbI MINIIHIHIH Oy3bUTybIHA 9Kelyl MyMKiH. COHbIMEH
Karap, YriTuIyre Te3iMAUIIK KepceTKill TabjaeTkanay MpoLeciHieri KbICBIMHBIH OHTaMIBIIBIFBIH KOHE
KOCBIMIIIAa 3aTTapAbIH CalachlH OarajlayFa KOMEKTECETIH MaHBI3Ibl TEXHOJOTHSIIBIK IapaMeTp OOJIBIT
tabbimansl. KP M® 1 tompaarst 2.9.7 G6emnimine caii 10 TabneTkaHsl imki quameTpiepi 6ap 6apabanra
100 aitmaneiMFa canbiHabl. bapaOGanra canFanfa JEWiH JKOHE KeHiH TaOJieTKalapJblH Maccachl
eJeHeNl. AnbIHFaH HOTHKE 1 % acnay Kepek. . .

) Y pp Yoy uv-

Ta0neTKkaHbIH BIIBIPAFBIIITHIFbI wee

TabneTka KypaMIapeIHBIH bIABIPAY KBUIIAMIBIFBIH aHBIKTAY JOPUTIK 3aTTHIH OMOKETIMIUTITIH
KaMTaMachl3 €Ty YIIiH eTe MaHb3abl. Cebebi, OenceHai 3ar OeNiHIN MIBIFABI KOHE KaHFa TEK
TabJieTKa acKa3zaH-1IIeK KOJbIHJA Oenrull Oip yakpIT apalbIFbIHAA ycak OelIeKTepre blAblparaHHaH
KeliH FaHa ciHe Oacrtaiiipl. byn mapamerp Dopiiik 3aTThIH epIrilITITIH JKOHE TEepamnusiIbIK dCepiH
OacTtally JKBUIIAMJIBIFBIH TiKeleld OakpulayFa, COHAAM-aK ©HJIpIC MPOIECIHIH J>XKOHE KOChIMIIIA
3aTTapblH canachlH Oaranayra MyMKiHAIK Oepeni. TaOnerkamapab! bLabIpaTy OOMBIHIIA HOPMATHUBTIK
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s pnimbp
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TaNanTappl cakTaMay OHBIH eMJIK (PYHKIMSICHIH OpbIHAaMal, OpraHU3MHEH IIBIFapbLUTybIHA OKENyi
MyMKiH. TabnerkanapiablK bIABIPAFbIITEIFBIH KP M® 1 TtombeiHmarer 2.9.1 Oemiminzge cyperTe
KOPCETUITeH KYPBUIFBIAa op alThl OeuiriHe Ta0neTKanap CalblHbIN, Kop3eHke 900mi cysl Oap
BIIBICTApFa CaJBbIHIBL. 15 MUHYT yaKbIT OTKEH/IE KOP3CHKE IIBIFAPbUIBII TaOJETKAHBIH XKall KyiliHe MoH
Oepineni. TabneTka OEpiNTeH yaKbIT apaibIFbIHAA CIIKAHIAN KalJbIKChI3 €pill IIBIKTHI KOHE OHBIH
TOJIBIK BIAbIpayblHa 6 MUHYT 34 cexkyHI KaxeT 0oiabl. byn TabneTkaHbIH ChIHAKTaH TOJBIFBIMEH
OTKEHIH KOpCeTe/Il.

Jlo3ananraH KaTThl KaJlbIIIKa apHAJIFaH epy TECTi

TabneTkaHbIH €py TecTi KaTThl Jopilik Qopmanapra (TabneTkanap, Karcylaigap) apHajaFaH
€pITy ChIHAFBI MPEMapPaTThIH aF3aJarbl OMOKETIMIUTITIH 00JDKay JKOHE OHBIH CalachlH OakbuIay YIIiH
KaxeT. byn celHaK mnpemaparThiH Oenrii Oip yakbIT ilIiHJE acKa3aH-IIEK CYHBIKTHIKTapbIHAA
KQHIIAJIBIKTHI T€3 KOHE TOJIBIK €PUTIHIH aHBIKTANIbl, OUTKEHI TEK €pIreH Ke3Jie mperapaT KaHFa CiHiIl,
emzik acepre ue 6onaapl. KP M® 1 tomnarer 2.9.3 Genimine caif ypri3ingi. 3epTrey YIIiH JONacThI
apajacTBIPFBINIBI  0ap ammaparT KOJJAHBUIABI JKOHE OJ CYpPeTTe KOpPCETUIreH. ApajacThbIPFbIII
xputnamaeirel 50 aiin/mub Kypaiiael. Epy opracel peringe kesmemi 900 mi Gonarei 0,1 M Ty3
KBIIIKBLIBI €PITIHIICI MaiaanaHbuIIbl. ACKa3aHHBIH (PU3HOJOTHUSIIBIK JKaFIaiblHA COUKEC KEJIETIH opTa
temneparypacel 37 £+ 0,5 °C neHreitinue TYpakThl CaKTaIAbl. 3epTTENETiH TaOJeTKAHBIH alThl JaHACHI
KOp3EHKETe CAJIbIHBIM, OJ1 63 KE3€TiHAE alThl bIABICKA CAbIHABL. JlomacThl apanacThIPFhINI OEKITIITeH
YaKpIT apalbIFbIHIA alHANBIT TYPAbl. YaKbIT JKOHE TeMIleparypa KONBUIFaH MOHJAE TYPaKThl TYpIe
OaKbUIaHIEL.

3eprTey OactanFaH COTTEH 45 MUHYT OTKEH/IE PENapaTThiH alIThl YATICIHEH ipiKTEMe aJbIHBIII,
KeiliHHeH onap GuiabTpaeH oTKi3uial. CriHaManapAbl opi Kapail 3epTTey YIIiH yIbTPaKyIriH aiiMakTa
CHEKTPO(HOTOMEPHS 9]1iCI KOITAHBUIIBI.

CplHaMaHbBIH ONTUKAJBIK THIFBI3BIFBIH TaOy YIIIH Kapa 3epe dKCTPAKTHICHIHBIH KYPaMbIHIAFbI
OenceH/ii KOMIIOHEHT TUMOXHUHOHHBIH €H JKOFaphl afcopOLuschbiHA coliKec KeleTiH 254 HM TOJIKBIH
Y3BIHIBIFBIH/IA, TA3a €PITKIII OOMBIHIIA HOJIIK KOHABIPFBICHI 0ap ONTHUKAIBIK JKOJ Y3BIHIBIFBL 1 cM
KBapll KIOBETIHAE JKYprizingi. 3epTrey OapbiChIHAA KypaMmblHAa 6 Mr Kapa 3epe SKCTPaKThI
(TumoxuHOHHBIH Yieci 3,8% H.K. Pyns (2015) 3eprreyinne kepceriiren) 6ap tadbnerkanapasiy 0,1 M
TY3 KbIIIKBUIBI €pITIHIICIHAETT epy nmpoduii 3epTTenii. bencen i 3aTThIH epiTKill opTara 6ocar LIbIFY
JeHreil CreKTPOPOTOMETPUSIIBIK 9/IICTIEH TUMOXHWHOHHBIH JKYThUIy MaKCUMyMbIHAa COWKEC KeJETiH
254 HM TONKBIH Y3BIHABIFBIHIA TIPKENAl. DKCIEPUMEHT HOTHIKECIHJIE €py OPTACHIHBIH ONTHKAJBIK
TBIFBI3ABIFEL 0,6 OipmikTi Kypanbl. KuMHETHKaNbIK Tanmay HoTWKeciHne TipkenreH 0,6 ONTHUKAIBIK
TBIFBI3/IBIK KOPCETKIlIl TaOJIEeTKAHbIH TOJBIK BIIABIPAFAHBIH JKOHE OMOJIOTHSUIBIK OCJICEeH/Il 3aTTapIblH
epITKIIIKE TOMOTEH/l TapallyblH aifakTailipl. byl MOH TUMOXMHOH MEH KOCAJKbl MOJIU(EHOIIbI
KOCBUIBICTAP/IbIH JKUBIHTBIK JKYTHUTy KaOineTiH OeifHeneii, Oyl o3 Ke3eriHae >KacajafaH IopuliK
KQJIBINTBIH O€JICeH/II KOMIIOHEHTTEP/I KaKEeTTI KOHIEHTpanusga Oocam MIbIFapy MYMKIHJITIH
pacraiasl.

Hopinik mpenaparThiy hapMareBTUKAIBIK KEeTIMILTIT]

Jopinik mpenapaTThlH (hapMaleBTHKAIBIK KETIMIUIIIH aHBIKTay — OEJICeH/Il 3aTThIH JOPLIiK
KaJBIITaH €py JKoHe Oocam IIBIFy J9pekeciH Oaranmay YHIIH KaxeT, ce0ebl Oyl KepceTkill
MpernapaTThlH TePanvsUIbIK TUIMIUTITIH Tikened alkpiHaaiapl. On 3epTXaHaNbIK >Karaaia AopiHiH
caracelH OaKplIayFa, TaHAaIFaH TEXHOJIOTHS MEH KOCBIMIIIA 3aTTap IbIH JYPHICTHIFBIH TEKCEPYTe JKOHE
MpermapaTThlH Tipl aF3ajarbl OMOJOTHSIBIK KETIMAUIITIH alablH ana OoJpkKayra MYMKIHAIK Oepei.
dapmareBTUKAIBIK JKETIMIUTIKTI 3€PTTEY JOPUTIK 3aTTHIH aF3ara CIHIPIIyTe JalbIHABIFBIH )KOHE OHBIH
eMJIIK 9CepiHiH TYPaKTbUIBIFbIH KEMUICHIIPETIH KpUTEpUil OOJIBIN TaObLIaIbI.

3eprreyal Kypridy ymrH erki3rimTiri 1kDa OomateiH auamu3aik MeMOpaHaHbI alifblH-ajia
Oydepri epiTiHIie caiblHAAbI, Oyl MeMOpaHaHBIH MITIMITITIH apTTHIPY JKOHE CaHbUIAYJAPbIH ally
yiriH KaxeT. Juamm3aik KammbiKTeiy imiae pH 7,4 TeH docdarter Oydepni epiTiHal MeH TabneTka
calbIHAAbl JKOHE €Kl JKaKTaH ThIFBI3 OekiTuremi. Kammblk chIpTKBI opTackl ¢ochattsl Oydepai
epitigaiMen (pH 7.4) TonTeIpbUTFaH CTakKaHfa caibiHAAbl. [Iporecc opraHm3MHIH (DU3NOIOTHSIIBIK
TemneparypaceiHa coiikec 37 + 0,5°C nmeHreilinze >KoHe TYpaKThl MarHMTTIK apajacThIPFBIILTHIH
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keMerimMeH kyprizinemi. CemHamanmap 15, 30, 45, 60, 90, 120 MUHYT CailblH AJIBIHBII OTHIPAIIBL.
CyperTTeri Ke KecTe/ie KOPCETUIreHIeH ONTHKAJIBIK THIFBI3IBIKTHIH YaKbITKA TOYEIIUIITH KOpCeTe/Ii.

A

0,294
0,2935
0,293
0,2925
0,292
0,2915

0,291
15 30 45 60 90 120

t, MHH

Cyper 2 - TabneTkanbIH MeMOpaHagaH 00call IMIBIFY ChI30aCchl

['padukTik Tanmay KepceTKeHaeH, TadIeTKalaHFaH JOpLUTiK Kaibin (GocdarTer Oydepiti opTana
«oKbplIIaM Oocan MbIFy» npoduiin ueneneni. 3eprreyaid 15-MUHYTBIHIA XYyile Teme-TeHMAIK Kyiire
eHill, ONTHKAIBIK THIFBI3ABIK 0,2935-0,2912 apanbirpiHna TypakTanael. Byin HOTHKE TaOleTKaHBIH
1IIeK opTacklHa YKcac kKaraaiaapaa >korapbl papMaleBTUKAIIBIK KETIMILTIKKE ne 00J1a anaThlHbIFbIH
’KoHe OesiceH 1l 3aTThIH 0OJIIHE aJaThIHABIFBIH TOJIEIIACHII.

Kopeitbiaapinaii kene kapa 3epe CO2 3KCTPaKTBIHBIH TEXHOJOTHMSUIBIK KOPCETKIIll MeH
KacHeTTepl CUMATTANbl. TaOJeTKaHbIH HETI3r1 JKOHE KOCAJIKbl KYpaMbl aHBIKTAABI. bliranabr
rpaHyssIIMs oNiciMeH TYHipmiikrep anblHAbl. Kapa 3epe 3KCTpakThIChl HETi3iHJEe KaObIHYFa KapcChbl
TabJIeTKa ady TEXHOJOTHSCHI JKACAIBIHIBI KOHE TEXHOJOTHSIIBIK CXeMa KYpacThIphUIAbL. JlaifbiH
nopinik nmpenaparthiy Kazakcran PecniyGnukachiHbIH MeMileKkeTTiK apMakoneschl OOMbIHINA canachl
3eprrenal. TaOneTkaHbIH CBHIPTKBI TYpi, TYCl, caJiMarbl aHbIKTaNAbl. COHBIMEH KaTap TaOJyeTka
MacCaChIHbIH OIpKENKUNIr, YTiTUIyre TOe3IMIUII, BLABIPAFBIITHIFEl TAJAAHBIN, TOPIUTIK TYPAIH epy
TECTI MEH 1n Vitro KaraalbIHIaFbl dKETIMLIIT1 3€pTTEI/II.
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CPABHUTENbHbBIA AHANWU3 PACYETA N ONTUMUS3A
XENE3OBETOHHbBIX NMANT C MNWCMNOANb3OBAHWEM M
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AHHOTaALS

B nanHoii crathe paccMaTpuBaOTCS BOMPOCHI paciy€Ta U ONTUMHU3AIUU KeNIe300€TOHHBIX TUIUT
C MCIIOJIb30BaHUEM METOJ1a KOHEUHBIX 3JIeMeHTOB. Ocob0oe BHUMAHKE y/IEICHO aHAJIN3y HAINPSHKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHHSI KOHCTPYKIMH C Yy4€TOM (PU3WYECKH HEIWHEHHBIX CBOWMCTB
MarepuajioB, BKIOYas OETOH W apmarypy. PaccMarpuBaercs BJIMSHUE YPOBHS Harpy>KeHHs Ha
xapakrtep 1ehopMHUpPOBaHHUS, a TAKKE U3MEHEHHE KECTKOCTU KOHCTPYKILUHU B TpoIiecce paboThl.

B pabore mpoBeneHO CONOCTAaBIEHUE pE3YJIbTATOB pacuéra NpU pa3IMYHBIX 3HAYCHUSIX
BHEIIHEH Harpy3ku, 4TO MO3BOJIIET BBISBUTH OCOOCHHOCTH IOBEJCHHS KEJIe300€TOHHBIX IUIMT Ha
pa3HBIX CTaAMSIX HarpyxkeHus. Kpome Toro, BbIMONHEHA OICHKA Y3PPEKTUBHOCTH ONTUMH3AIMOHHBIX
peumieHuil 1o  psAAy KpPUTEpHEB, BKIIOYAs IPOYHOCTh, KECTKOCTh, TPEIIMHOCTOMKOCTh U
SKOHOMUYHOCTb, YTO OCOOCHHO BaKHO IIPH MPOEKTUPOBAHUN COBPEMEHHBIX CTPOUTEIBHBIX 00HEKTOB.

Xene3zo0eToHHbIE TUIMTHI SBJSIOTCS OJHUM M3 Haubosee pacHpoCTPaHEHHBIX SJIEMEHTOB
CTPOUTENBHBIX KOHCTPYKIIMH, BBITOJHSIOMMX (PYHKIIMU BOCIIPUSITHS U MEpEpacpeie]ICHUsI Harpy3o0K.
OHHM MIUPOKO MPUMEHSIOTCS B TPAXAAHCKOM M MPOMBINIICHHOM CTPOUTEILCTBE Onarojapsi cBoeit
TEXHOJOTUYHOCTH, IPOYHOCTH U OTHOCUTEIIBHOM 3KOHOMUYHOCTH.

B mpouecce skcrutyaranuy Takue KOHCTPYKUMHU IIOJBEPrarOTCS BO3AEHCTBHUIO Pa3JIMYHBIX
Harpy3oK, BKIIIOYas TIOCTOSIHHBIE, BPEMEHHBIE W JIMHAMUYECKHE. DTO TpeOyeT oOecmedeHus ux
HaZEKHOM paboThl B TEUEHUE BCETO CPOKa CIykObl. B CBSA3M ¢ 3TUM 0coboe 3HaueHue nmpuodpeTaer
pa3paboTka METOJIOB pacu€Ta, IMO3BOJISIONIMX aJCKBATHO YUYUTHIBATH peajbHBIC YCIOBHS PadOTHI
MAaTepUaJIOB U KOHCTPYKIIUH.

CoBpeMeHHbIE TpeOOBaHUSA K CTPOUTEIBHBIM OOBEKTaM, TaKM€ KaK IIOBBIIIICHUE YPOBHS
0€30MacHOCTH, CHUXCHHE MaTEepHANOEMKOCTH U YBEIWYEHHE OJTOBEYHOCTH, OOYCIaBIMBAIOT
HEO0OXOAMMOCTh TPUMEHEHHUsI O0JIee COBEPILICHHBIX METO/I0B aHanu3a. B 3Toii CBs3M METO] KOHEUHBIX
sanemeHToB (MKD) monyumn mmpokoe paclnpocTpaHeHHE KaK YHHBEPCATbHBIH WHCTPYMEHT,
MO3BOJISIFOIINN pPelIaTh CI0KHBIE 33/1a4l MEXaHUKH 1e(hOpMUPYEMOT0 TBEPJOTO Tena.

[Ipumenenne MKD naér BO3MOXKHOCTb YUMTHIBATH CIIOXKHYIO TE€OMETPUI0 KOHCTPYKIUH,
HEOJTHOPOJHOCTh MaTEPHUAJIOB, a TAKXKE Pa3JIWYHbIE BUJIbI TPAHUYHBIX yCIIOBHIl. Kpome Toro, maHHbIM
METO/I MO3BOJISET MOJEIHPOBATh (HPU3MUECKH HEIWHEHHOe MOoBeJeHUEe OETOHA, YTO OCOOEHHO Ba)KHO
MIPU aHaJIN3€e KeJIe300€TOHHBIX 3JIEMEHTOB.

OpHOolf W3 KIIOYEBBIX MPOOJIIeM TMpH pacuyére KelNe300eTOHHBIX IUIUT SIBISETCS Y4YET
HEJTMHEHWHBIX CBOMCTB O€TOHA, CBS3aHHBIX C €r0 PA3JIMYHONW pabOTOM Ha CXKATHE W PACTSHKEHUE.
CymiecTBeHHOE BIMSIHHE Ha pabOTy KOHCTPYKIIMU OKa3bIBaeT OOpa30BaHHWE M Pa3BUTHE TPEIIMH,
MPUBOJISIIEE K CHHXKEHUIO )KECTKOCTA U M3MEHEHUIO HAIIPSYKEHHOTO COCTOSIHUA.

B cBsa3u ¢ »TUM akTyanbHOW 3amadeil sBisieTcs pa3paboTka W MPUMEHEHHE PACUETHBIX
MOJIeTIeH, MO3BOJISIONINX YUUTHIBaTh YKa3aHHbIE OCOOEHHOCTH U 00ecreynBaTh 00JIee TOUHYIO OIICHKY
MOBEICHUS KOHCTPYKIIUH MOJT HArpy3KOil.
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l.MeToankKka pacyyéerTa

ITpu pacuére kene300€TOHHOM MIUTH PUHUMAETCS BO BHUMaHKUE COBMECTHas paboTta 6eToHa
U apMarypbl, a TaKkKe H3MEHEHHUEC MEXaHMYCCKHX XapaKTePHCTUK MaTepualioB B IpoOIecce
HarpyxeHus. beToH paccMaTpuBaeTcs Kak MaTepHrall C pa3InyHONl pabOTON Ha CXKAaTHE U PACTSDKEHHE,
4TO TpeOyeT NPUMEHEHHS HEJTMHEHHBIX 3aBUCUMOCTEH MEX/y HANPSDKCHUAMH U 1e(OpPMaIisIMU.

Hcnonp30BaHne WTEPALMOHHOM CXEMBl pacyéra IMO3BOJISAET YYUTHIBATH IOCTEIIEHHOE
U3MCHEHHE KECTKOCTH KOHCTPYKIIMH, CBS3aHHOC C Pa3BUTHEM TPCUIMH M MepepaclpeeliCHueM
BHYTpEeHHHX ycuiauid. Ha kakgom mare pacuéra mpou3BOAUTCS YTOYHEHHE MTApAaMETPOB CHCTEMBI, YTO
obecrieynBaeT 6oJiee TOUHOE ONpeAeTIeHUE HANPsHKEHHO-Ie(pOPMUPOBAHHOTO COCTOSHUSI.

Kpome TOro, mpm MOJENMpPOBAHMM YYHUTBHIBAIOTCS TPAHUYHBIC YCIOBUS M  XapakTep
3aKpEIUICHUS IUIMTHI, YTO OKAa3bIBACT CYIICCTBEHHOE BIIMSHHME Ha PACHpE/ICICHUE HANpsDKCHHH U
BEJINYMHY MTPOTUOOB. DTO MO3BOJISET MPUOIU3UTD PACYETHYIO MOJIENb K PEabHBIM YCIOBUSM PaOOTHI
KOHCTPYKIIMHU. Pacuér xene300eTOHHOM TUTUTHI BBIIIOJIHSIETCSI HA OCHOBE YPaBHEHHS PABHOBECHSL:

L+ A
rue:
L — marpuma xECTKOCTH CHCTEMBI;
T — BEKTOp HepeMelleHuil;
=| — BEKTOP BHEIIHUX HArpy30K.
C yuérom HenMHEHHON pabOTHl MaTEpPHAIOB UCIIONB3YETCS UTEPAMOHHAS CXeMa!

0 Y Y
Monynb ynpyrocta 0€ToHa ONpeesisieTCsl BRIPAKCHHEM:
o _©O
rae _ — ko pUIMEeHT, yYUTHIBAIOIIUN YPOBEHD HAIPSHKEHUM.

2. IlocTaHoBKa 3aga4u

PaccMarpuBaeTcs xene300eTOHHAS TUTUTA CO CICAYIONMMHE TapaMeTPaMu:
1 pasmepsl: 800x600 MM
1 Tomumua: 100 MM
1 wmarpy3ka:f] "Q N
rae:
"> cOOCTBEHHBIN BeC KOHCTPYKIINH,

Il — OKCIUTyaTallMOHHAasl Harpy3Ka
Jlnst pacuéra NpUHATHI 3HAYECHHUS:

1 g=25" °F
1 p=3.0" 7T
7. OnTtTuMmMmM3aumsa KOHCTPYKUUMNM

B pamkax npoBen&HHOro ucciesoBaHus ObUT BBHIIOJIHEH CPaBHUTENbHBIM aHAIM3 Pa3IMYHbIX
CXEM apMHpOBaHHS >KeJIe300€TOHHOM IUINTHI. PaccMaTpuBamuCh Tpu BapHaHTa KOHCTPYKTHMBHBIX
peleHuii: 0a3oBas cxema, ONTUMHU3UPOBAHHAS CXeMa C YMEHBIIECHHBIM PacX0/10M apMaTypbl, a TaKXKe
YCUJIEHHAs CXeMa C IMOBBIIIEHHOM )KECTKOCTBIO.

Jnst KakAoM cxeMbl ObUIM ONpesesieHbl OCHOBHBIE IOKa3aTed, XapaKTepHu3ylolue padoTy
KOHCTPYKILIMM, BKJIIOYash MPOruO, OTHOCUTEIBHYI0 CTOMMOCTh M JOJrOBEeYHOCTh. llomyueHHbIE
pe3yabTaThl pacyéra npecTaBieHbl B Tadauie 1.

Tabmuna 1
Cxema Pacxon [Iporu6 (mm) | Croumocthb J1oJIroBE4YHOCTH
apMHUpOBaHU apMarypsbl (oTH. en.) (J1er)
(xr/m?)
basosas 100 5.9 1.00 60
OntumusupoBanHast | 88 54 0.9 70
YcuneHHas 110 4.8 1.15 80

138



MeXaoyHapoOAHbLW Hay4YHbWn xXypHan AKALEMWUK Ne 1 )Y2B820r13.

AHanu3 TpeACTaBIECHHBIX B TaONUIE pe3yJbTaTOB IOKA3bIBAET, YTO W3MEHEHHE CXEMbI
ApMHUpOBaHHA OKa3bIBACT 3aMCTHOC BJIMAHUC Ha ,IIe(i)OpMaL[I/IOHHBIC U  3KCIUIyaTallUOHHBIC
XapPaKTEPUCTUKH KeJ1e300€TOHHON TUIUTHI.

CHmxeHne pacxoja apmarypbl B OINTHMHU3MPOBAHHOM CXEME IMPUBOJUT K YMEHBIICHMIO
CTOMMOCTH KOHCTPYKLIUH IIpM COXPaHEHHWHU JONyCTUMBIX 3HadeHuWH mporuba. B To xe Bpems
YBEIMUCHUE apPMUPOBAHMS CIIOCOOCTBYET CHIDKEHHUIO JedOopMaluil U MOBBIIIECHUIO JOJITOBEYHOCTH,
OJTHAKO COIIPOBOXKJAETCS POCTOM MaTepUANIbHBIX 3aTpart.

Takum o00pa3zom, HaOMOJAeTCs B3aMMOCBS3b MEXKIY pacxoJ0M apMaTypbl, HpOrHOOM U
HKOHOMHYECKUMHU IOKa3aTeIs MU KOHCTpYKLuU. s Gojiee HarIsiIHOrO NPECTaBICHUs OITyYEHHBIX
3aBHCUMOCTEH MOCTPOCHBbI TpadyKy, OTpaXKarollue W3MEHEHHE MPOoruda B 3aBUCMMOCTH OT pacxoja
apMaTypbl, a TAK)K€ COOTHOIIEHUE CTOMMOCTHU M JJOJITOBEYHOCTH KOHCTPYKIUH.

ITonyuenHble pac4€THBIC TaHHBIE CBUIETEIBCTBYIOT O TOM, YTO YBEJIMYEHUE PACX0a ApMaTypbl
IPUBOAUT K CHUXKEHUIO NIPOTMOOB M IOBBIMIEHUIO >KECTKOCTU IIIMTHI, OJHAKO CONPOBOXKIAECTCS
POCTOM MATCPUAJILHBIX 3aTpar. B 10 *)e BpCEMsA ONTUMHU3UPOBAHHAA CXEMa apMHPOBAHUA MO3BOJISACT
JNOOUTbCS  PALMOHAJIBHOTO COYETAaHUS IPOYHOCTHBIX, JE(POPMALMOHHBIX M 3SKOHOMMYECKHX
ITOKa3aTeNIeH.

IToctpoeHHble rpaduyeckre 3aBUCHMOCTH HAIVIAJHO MHMOATBEPXKIAIOT HAJIUMYUE HEITMHEHHOU
CBSI3M MEXIy Harpy3koi, mnpormbamMu H TapaMeTpaMd apMHUpPOBaHHUS. OTO yKa3bplBaeT Ha
HEOOXO/JMMOCTh HCIOJIb30BaHUS Ooyiee TOYHBIX Mojened pacyéra MpU  POEKTUPOBAHUU
KEJIe300€TOHHBIX KOHCTPYKIUH.

3aBncUMOCTL Nporuba oT pacxona apMaTypel
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Nporut (M)
wn
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Pucynoxk 1. 3aBucumMocTts nporuda oTpacxoja apMaTypsl

BnusHue pacxoga apMaTypsl Ha nporub xene3obeToHHON NANTLI
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Pucynok 2. Bnusinue pacxoja apMatypsl Ha IPOruo xKene300€TOHHOM TUTUTHI
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3aKknwyeHne

B pesynbTare mpoBeAEHHOTO HCCIIEAOBAaHUS OBUTM PACCMOTPEHBI OCOOCHHOCTH pacuéra u
ONTUMM3ALUK  JKEIE300€TOHHBIX IUIMT C HCIOJIB30BAaHUEM METOAA KOHEYHBIX 3JIEMEHTOB.
BrimonHeHHBINH aHAMU3 MOKa3al, 4To y4Y€T (U3MUECKH HEIMHEHHOH paboThl MaTepHaliOB, a TaKKe
IIPOLIECCOB TPEUIMHOOOpPa30BaHMsI OKa3blBaeT CYILIECTBEHHOE BIIMSHUE Ha pPE3yJbTaThl pacyéra U
MO3BOJISIET 00JIee TOYHO OLEHUTh OBEJCHUE KOHCTPYKLUH 110/ HAarpy3KOH.

Takum  oOpa3oMm, NpUMEHEHHE METOJa KOHEUHBIX JJIEMEHTOB B  COYETaHUU C
ONTUMH3AIMOHHBIMU ~ TIOAXOJAMH  TO3BOJSIET  MOBBICUTH  3(PPEKTHUBHOCTh  MPOCKTUPOBAHUS
&KeJ1e300€TOHHBIX TUIUT, CHU3UTh MaTepUAIOEMKOCTh U 00eCIIeuuTh TpeOyeMblil ypOBEHb HaJEKHOCTH
U JIONTOBEYHOCTH KOHCTpYKIMiA. IlomydeHHble pe3yabTaThl MOTYT OBITh HCIIOJIB30BaHBI IPU
pa3paboTKe ¥ COBEPIICHCTBOBAHUU MHKEHEPHBIX PELIEHUH B 00JIACTH CTPOUTEIBHBIX KOHCTPYKLUI.
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Abstract
In today's society, college students face pressure from academics, employment, and interpersonal
relationships, leading to increasingly prominent mental health issues. As a crucial component of higher
education, physical education in universities has a significant impact on students' mental health. A
scientifically sound and reasonable physical education mechanism can effectively alleviate students'
psychological stress and improve their mental well-being, while a flawed mechanism may fail to play
its positive role or even have adverse effects on students' mental health. This article will delve into the
multifaceted impacts of the physical education mechanism in Chinese universities on students' mental
health and propose corresponding optimization strategies, aiming to provide valuable references for
the reform of physical education in universities and the education of students' mental health.

Keywords:Higher Education Physical Education System’ College Students Mental Health
Impact Optimization Strategies

Current Status of Physical Education Teaching and Education Mechanism in Chinese
Universities

Currently, the physical education curriculum in Chinese universities exhibits a certain degree of
diversity, covering multiple sports such as track and field, ball games, martial arts, aerobics, and
swimming, to meet the diverse interests and exercise needs of students[1]. In terms of curriculum
arrangement, most universities adopt a model where physical education is compulsory in the first and
second years, and elective or self-directed in the third and fourth years, ensuring that students receive
systematic physical education in the early stages of university[2]. However, some problems still exist
in the physical education curriculum design of some universities. For example, the curriculum content
is updated slowly, making it difficult to keep up with the development of the times and changes in
students' needs; some emerging sports such as rock climbing, yoga, and street dance have not been
incorporated into the curriculum in a timely manner; the curriculum focuses too much on skill
instruction, neglecting the cultivation of students' sports awareness, health concepts, and psychological
adjustment abilities; the differences in the physical education needs of students from different majors
and grades are not fully reflected, and the curriculum lacks pertinence and personalization[3].

With the development of educational informatization, more and more universities are integrating
modern educational technology into physical education teaching, such as using multimedia
courseware, online teaching platforms, and sports apps to assist teaching, enriching teaching methods
and improving teaching efficiency[4]. In terms of teaching methods, some teachers have adopted new
teaching methods such as situational teaching, cooperative learning, and inquiry-based learning,
focusing on stimulating students' learning enthusiasm and initiative, and cultivating their teamwork
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spirit and innovative abilities[5]. However, a considerable number of teachers still use traditional
"Indoctrination” teaching methods, centering on the teacher and neglecting the student's active role.
The teaching process is dull and tedious, making it difficult to stimulate students' learning interest and
enthusiasm. Furthermore, the teaching evaluation methods are singular, focusing too much on students'
athletic performance and skill mastery, neglecting students' learning attitude, progress, and
psychological development, failing to comprehensively and objectively evaluate students' physical
education learning outcomes[6].

Extracurricular sports activities are an important extension and supplement to university physical
education teaching, playing a significant role in enriching students' extracurricular life, enhancing their
physical fitness, and promoting their mental health[7].Currently, Chinese universities generally offer a
wide variety of extracurricular sports activities, such as sports meets, competitions, sports club
activities, and fitness guidance. Some universities have also established relatively complete
organizational systems and support mechanisms for extracurricular sports activities, providing
favorable conditions for students to participate. However, in practice, some problems still exist in
extracurricular sports activities. For example, the forms and content of activities are relatively
monotonous, lacking innovation and appeal, making it difficult to meet the interests and needs of
different students; the organization of activities is not standardized enough, lacking effective guidance
and management, resulting in low activity quality; some students are not very enthusiastic about
participating in extracurricular sports activities, holding the concept of "emphasizing academics over
sports,” and lacking the awareness and habit of actively participating in physical exercise[8].

Faculty Development University physical education teachers are the organizers and
implementers of physical education teaching, and their professional qualities and teaching abilities
directly affect the quality of physical education teaching and students' mental health development.
Currently, the overall quality of the physical education faculty in Chinese universities is continuously
improving, and the teachers' academic qualifications, professional levels, and teaching experience have
been significantly enhanced[9]. Most universities emphasize the training and development of physical
education teachers, continuously improving their professional qualities and teaching abilities through
training courses, academic seminars, and external training programs. However, some universities still
face challenges in their physical education teaching staff. For example, the faculty structure is
unreasonable, with an excessively high proportion of young teachers and a lack of experienced core
teachers; teachers' professional fields are too concentrated, with a shortage of specialist teachers in
some emerging sports; and teachers lack sufficient knowledge and skills in mental health education,
making it difficult to effectively integrate mental health education content into physical education
teaching and to promptly identify and address students' psychological problems.

Positive Impacts of Physical Education Teaching Mechanisms in Chinese Universities on
Students' Mental Health

University students face various pressures in their studies and lives, such as academic pressure,
employment pressure, and interpersonal relationship pressure. If these pressures are not relieved in a
timely and effective manner, they can easily lead to negative emotions such as anxiety, depression, and
irritability, affecting students' mental health. Physical exercise, as an effective way to relieve stress,
can help students release negative emotions and alleviate psychological pressure. During physical
education, students can promote metabolism and enhance immunity by participating in various sports
activities, such as running, swimming, and ball games. It can also stimulate the brain to secrete
neurotransmitters such as endorphins and dopamine, which can produce feelings of pleasure and
happiness, effectively relieving students' anxiety, depression, and other negative emotions, and
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improving their mental state. Furthermore, physical activities provide students with a channel to vent
their emotions; students can release their stress and dissatisfaction during exercise, thereby achieving
psychological balance[10].

Self-confidence is an important component of students’ mental health and has a significant
impact on their learning, life, and future development. In physical education, students gradually
improve their athletic level and abilities through continuous learning and practice. When students
successfully complete a sporting action or achieve good results in a sports competition, they gain a
strong sense of accomplishment and pride, thereby enhancing their self-confidence. Simultaneously,
physical activities provide students with an opportunity to understand and recognize themselves. In
physical activities, students need to constantly challenge and surpass themselves. In this process,
students can more clearly recognize their strengths and weaknesses, understand their physical
condition and athletic abilities, and thus form a correct self-awareness. A correct self-awareness helps
students better accept themselves, establish correct life goals and values, and improve their
psychological qualities and coping abilities[11].

Good interpersonal relationships are an important guarantee for students' mental health, helping
them gain emotional support, enhance their sense of belonging, and promote their physical and mental
health development. Many sports in physical education, such as basketball, football, and volleyball,
require close cooperation and collaboration among students to complete. In participating in these team
sports, students can learn how to communicate, exchange ideas, and cooperate with others, how to
understand and respect others, and how to handle conflicts and contradictions within the team, thereby
cultivating their team spirit and interpersonal skills. Furthermore, sports activities provide students
with a broad social platform, allowing them to make more friends, expand their social circles, and
improve interpersonal relationships. Good interpersonal relationships enable students to feel cared for
and supported by others, enhancing their sense of belonging and happiness, effectively alleviating
negative emotions such as loneliness and isolation, and promoting their mental health[12].

Strategies for Optimizing the Physical Education Teaching Mechanism in Chinese Universities
to Promote Students' Mental Health

Updating Course Content: Universities should closely monitor the development of physical
education and students' interests, promptly incorporating emerging sports such as rock climbing, yoga,
street dance, and roller skating into the curriculum to enrich content and enhance its attractiveness and
innovation. Simultaneously, emphasis should be placed on the practicality and enjoyment of course
content, integrating sports knowledge and skills with students' daily lives and health needs, enabling
students to acquire practical healthy living methods while learning sports knowledge and skills.

Emphasizing Personalized Teaching: Diverse physical education course modules should be set
up according to the needs of students from different majors, grades, physical conditions, and interests,
implementing a flexible course selection system so that students can choose physical education courses
suitable for their individual circumstances. For example, fitness and wellness courses can be offered
for students with weaker constitutions, competitive sports courses for students with athletic talent, and
emerging sports courses for students who enjoy trendy sports, meeting students' individual needs and
increasing their participation. 3. Integrate Mental Health Education Content: Mental health education
content should be integrated into physical education courses. For example, mental health knowledge
can be explained in physical education theory classes, and students' psychological qualities and self-
regulation abilities can be cultivated through situational teaching and cooperative learning in physical
education practice classes. For instance, in team sports, students can be guided to learn
communication, cooperation, and mutual assistance, cultivating their teamwork spirit and interpersonal
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skills; in endurance sports, students can be encouraged to overcome difficulties and challenge
themselves, cultivating their perseverance and resilience.

Adopt Diverse Teaching Methods: Teachers should change the traditional "lecture-style"
teaching method and adopt diverse teaching methods such as situational teaching, cooperative
learning, inquiry-based learning, and game-based teaching to fully utilize students' active role and
stimulate their learning interest and enthusiasm. For example, in basketball instruction, game-based
learning can be used. By organizing basketball games, students can learn basketball knowledge and
skills in a relaxed and enjoyable atmosphere, thus increasing their learning enthusiasm. In martial arts
instruction, situational teaching methods can be used, creating scenarios such as martial arts
performances and competitions to allow students to experience the charm of martial arts within these
contexts, thereby enhancing their learning interest.

Utilizing Modern Educational Technology: Fully utilize modern educational technologies such
as multimedia courseware, online teaching platforms, and sports apps to enrich teaching methods and
improve teaching efficiency and quality. For example, teachers can create multimedia courseware to
present sports knowledge and skills to students in the form of pictures, videos, and animations,
allowing students to understand and master sports knowledge and skills more intuitively and vividly.
Online teaching platforms can provide students with online learning resources, such as sports teaching
videos, sports knowledge materials, and sports health consultations, facilitating learning and
communication anytime, anywhere. Sports apps can be used to monitor and analyze students' exercise
data in real time, providing personalized exercise suggestions and guidance to help students engage in
physical exercise scientifically and effectively.

Conclusion and Outlook

The physical education mechanism in Chinese universities has a significant impact on students'
mental health. It can promote students' mental well-being by alleviating stress, enhancing self-
confidence, cultivating teamwork, and fostering resilience. However, it can also negatively impact
students' mental health due to unreasonable curriculum design, a singular teaching evaluation method,
poor organization of extracurricular sports activities, and insufficient mental health education
capabilities among faculty. Therefore, universities should fully recognize the importance of the
physical education mechanism for students’ mental health and actively take effective measures to
continuously improve curriculum design, innovate teaching methods and means, strengthen the
organization and management of extracurricular sports activities, strengthen faculty development,
optimize the physical education mechanism, and fully leverage the positive role of physical education
in promoting students' mental health.

Looking to the future, with the continuous development of society and the increasing emphasis
on mental health, the physical education mechanism in universities will continue to improve and
innovate. On the one hand, physical education will pay more attention to students' individualized needs
and mental health development, and be more closely integrated with mental health education to form a
more scientific, reasonable, and effective physical education system. On the other hand, with the
continuous development and application of modern educational technology, physical education will
become more intelligent and information-based, providing students with more convenient, efficient,
and personalized physical education learning services. It is believed that with the joint efforts of
universities, teachers, students and all sectors of society, the physical education teaching mechanism in
Chinese universities will be continuously optimized, making a greater contribution to cultivating
socialist builders and successors who are well-rounded in moral, intellectual, physical, aesthetic and
labor education.
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AKTyalIbHOCTB
Pannss riyxora mpeacraBisier coOoif ofiHO W3 HauOojiee 3HAYMMBIX HApYLIEHUH CEHCOPHOIo
pa3BUTHs, OKAa3bIBAIOIIMX KOMIUIEKCHOE BIMSHHE Ha (OPMHpPOBAHME JHYHOCTH pebeHka. B
KPUTHYECKHE IIEPUOJABI PAHHErO JAETCTBA CIyX MWIpacT KIKYEBYIO pPOJIb B CTAaHOBJICHHUHM PEYH,
MBIIUICHHUS U YMOIIMOHAIBHOM chepbl. OrpaHHUEHHE CITyXOBOTO BOCIIPHATHS B ATOT MEPHO/ TPUBOAUT
K 3aTPYJHEHUSM B OCBOCHUHU S3bIKA, CHUKEHUIO TEMIIOB KOTHUTHBHOTO Pa3BUTHUS M (POPMUPOBAHUIO
0CcO0EHHOCTEH YMOLIMOHATBHOTO pearupoBaHMsL.

CoBpeMeHHbIE TIOAXOAbl K paHHEH AMAarHOCTUKE HApYIIEHWH CllyXa, BKJIIOYas HEOHATaJIbHBIN
CKPUHHHT, a TAaKXKE€ UCIOJIb30BaHUE CIIYXOBbIX alllapaToB U KOXJIEAPHOM UMILIAHTAIMH, CYILIECTBEHHO
yJIy4IIaloT OPOTHO3 pa3BuUTUs jAereil. Tem He MeHee 3(PPEKTUBHOCTh KOPPEKLMOHHOM MOMOIIU BO
MHOTOM 3aBUCUT OT CBOEBPEMEHHOCTH BMELIATEJIbCTBA, YPOBHS BOBJICUEHHOCTH CEMbU U
JOCTYITHOCTH KOMIUIEKCHOM MOJIIEPKKH. DTO OmNpeaesseT Heo0XO0AUMOCTh AaJbHEHUIIero W3y4eHus
0cOoOEHHOCTEH pa3BUTHS JACTEH C paHHEH IITyX0TOH U (DaKTOPOB, BIMSIOIINX HA UX aalTalHIoO.

Lens UCCIIEIOBaHMS
Llenpt0 TaHHOTO WMCCIIENOBAHUS SBISETCS M3YyYCHHE BIMSHUS PaHHEH TIIyXOThl Ha (POPMHUpPOBAHHE
peueBbIX, KOTHUTUBHBIX U YMOLMOHANBHBIX (D)YHKLIUH Y AeTel pa3IMyHbIX BO3PACTHBIX IPYIII, a TAKKE
BBISIBJICHHE 3aKOHOMEPHOCTEH HapyleHUl U (pakTopoB, CIOCOOCTBYIONIMX YCIEIIHOM alanTaliy.

MeTtobl MCCIIEJOBAHMSI
B pamkax wuccnemnoBaHusi ObUIO HMPOBEIEHO OHJIAMH-aHKETHPOBAHHME POAUTENEH U CHEUAINCTOB,
paloTaroux ¢ IeTbMU C BPOXKJICHHON WM paHHEW IIyXOTOH B Bo3pacTe OT poxkJaeHus 10 18 ner.
AHKEeTbI BKJIIOYAJIM BONPOCHI, HAIIPABJICHHbIE HA OLEHKY YPOBHS pEYEBOr0 Pa3BUTHUS, KOTHUTHBHBIX
CIOCOOHOCTEH U AMOIIMOHAIIBHOTO COCTOSIHUSA JI€TEH.

COop ¥ aHanu3 JAHHBIX MO3BOJWIM TOJYYUTh OOOOILEHHOE NpPEJICTaBICHHE O creuuduxe
pa3BUTHs TAaHHOM KaTeropuu JeTei, a Takke BbISIBUTH HauOoJjiee paclpoCTpaHEHHbIE TPYIHOCTH U
(akTOpBbI, BIUAIOIINE HA UX TIPEOI0JICHHUE.

PesynbTars! WCCIIEJOBAHMUS
B wuccrnenoBanuy nmpuHSIM ydacTHE 75 pECIOHAEHTOB. AHAIM3 NOJYYEHHBIX JAHHBIX IMOKA3all, 4TO
JIeTH C paHHEW IITyXOTOM HMCIBITHIBAIOT 3HAYUTENbHbBIE TPYAHOCTH B (POPMUPOBAHUM YCTHOU peun. Y
OOJIBIIMHCTBA U3 HUX OTMEYAETCsl OrpaHWYEHHBIN CIIOBAapHBIN 3amac, CHI)KEHHE pe4eBON aKTUBHOCTHU
U TPYAHOCTH B NMOHMMAaHUHU OOpAIEHHON peuyd MO CPAaBHEHHIO CO CBEPCTHHKAMHU C HOPMAaJbHBIM
CILyXOM.

KoruutuBHOEe pa3BHTHE TaKKe MMEET CBOM OCOOeHHOCTH. HamOosiee BBIpaKEHHbIE pa3ivyus
Habo1al0TCsA B 00JIaCTH PEUYEBOM MaMSTH, JIOTMYECKOIO MBIIIJICHUS U CIOCOOHOCTH K aOCTpaKIUH.
3TO CBSI3aHO C OTPAHUYEHHBIM JIOCTYIIOM K 3BYKOBOW MH(OpPMAIIH, KOTOpasi UTPAaeT BaXXKHYIO POJIb B
(hOopMUPOBAHUY MOHATUHHOTO MBILIUICHHUS.

OMOIIMOHAJIBPHOE pa3BUTHE JAETeH € paHHEW INIyXOTOM XapaKTepU3yeTCsl TOBBIIIEHHON
YS3BUMOCTBIO. Y MHOTHX JET€H BBISBIEHBl TPYJHOCTH B COLMAIBHOM aJanTalliM, CIOXKHOCTU B
YCTAaHOBJIEHUM KOHTAaKTOB CO CBEPCTHHKAMH, a TakK)K€ IIOBBIIIEHHBIH YPOBEHb TPEBOXKHOCTU H
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AMOIMOHAIBHON HecTaOuIbHOCTH. OTpaHNYEeHHBIE KOMMYHUKATHBHBIE BO3MOKHOCTH YaCTO MPUBOJISAT
K 4yBCTBY U30JSIIUU U DPyCTpaLIH.

Bwmecte ¢ Tem pe3ynbpTaThl McCIEAOBaHUS MOKAa3ald, YTO MPU PAHHEM CIYXONPOTE3UPOBAHUM,
CHUCTEMATHYECKONH KOPPEKIIMOHHOMW paboTe M AaKTUBHOW TMOJJEP)KKE CeMbU HaOItomaeTcs
3HAYUTENIBHOE YIIyd4llleHHe Toka3ateneld pa3BuTusi. OCOOCHHO BaKHYIO pOJb HUTPACT pa3BHTHE
QTbTCPHATUBHBIX M JIOMOJHUTEIBHBIX CIIOCOOOB KOMMYHHUKAIIMH, a TaKXe TCHUXOJIOTHYECKOE
COIPOBOXICHHUE PeOCHKA.

3akIroueHue
PanHss ryxoTa OKa3plBaeT KOMIUIEKCHOE BIIMSHHME Ha pa3BUTHE pPEOCHKa, 3aTparuBasi PeUeBYIO,
KOTHUTHUBHYIO U ASMOIMOHAIBHYIO cepbl. OTCYTCTBHE HJIM OTPAHWYCHUE CIIYXOBOTO BOCTIPHSITHS B
paHHEM BO3pacTe MPUBOAUT K 3aJIepKKaM Pa3BUTHUS U TPYJHOCTSIM COLIMAILHOM afanTaliiu.

KiroueBbiM  (hakTOpOM  yCHEIIHOM KOMIIGHCAIlMM HApPYIICHUH SBIISIETCSI CBOEBPEMEHHOE
BBISIBJICHHE TMPOOJIEMBI M PaHHEE HAYal0 KOPPEKIMOHHOW paboThl. Vcmonb3oBaHHE COBPEMEHHBIX
TEXHOJIOTHH  CIyXONPOTE3UPOBAHMS B COUYETAHWU C I[I€arOTMYECKOH, TIICHXOJIOTHYECKON U
MEIUILIUHCKOM MOICPIKKON MO3BOJISIET 3HAUUTEIBHO YIYUIIUTh IPOTHO3 PAa3BUTHSL.

Oco0oe 3HayeHne uMeeT WHGOPMUPOBAHHOCTh W AKTUBHOE Y4YacTHE POAMTENEH B mpolecce
peabumuTaryn. KOMITIEKCHBI MEXAUCIUILTUHAPHBIN TOAXO0/ SIBJISICTCS HEOOXOIUMBIM YCIIOBHEM JJIS
MOJIHOIICHHOTO PAa3BUTHS U UHTErPAIlUU JIeTEH C IIIyXOTOH B 0OILIECTBO.
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BINAHWE YACTOTbl OCTPbIX PECINUPATOPHBIX 3 AbB!
PASBUWTWE TWNEPTPO®PUUN MWUHOANWUH W ALEHOMNAOB Y

KAMEHOI OPCK
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A HH O T a luneprpoduss HEOHBIX MUHAAIMH M aJCHOUJOB SIBJISETCS OJHOW M3 Hamboiee
pacnpoctpanéuubix JIOP-naronoruit y nereii, npuBoAs K HApyIICHHUIO HOCOBOTO JIBIXaHUS, CHUYKCHHIO
KayecTBa CHA, 3aJCPKKE pEUYeBOr0 pA3BUTUS W TMOBBIIIEHHOW 4YacToTe WHQPEKIUH BEPXHHUX
JbIXaTeNbHBIX NyTed. llenbro HacTOSIIEero MonepeyHoro HCCIENOBaHUS CTAlO0 WU3YUYEHHUE BIIMSHUS
4acTOThl OCTPBIX pecnuparopHbix 3aboneBanuit (OP3) Ha paszButue rumnepTpodud MUHAATUH H
aJICHOUIOB cpenu aerel . Y cTh-Kamenoropceka.

B pamkax uccienoBanus ObUIM TTPOAHAIM3UPOBAHBI JaHHBIe 186 nmereir B Bo3pacte 3—12 ner,
nocem@aBix JIOP-kaOuHeTsl MONUMKIMHUK Topoda. MeTogonorus BKIIOYala aHKETUPOBAaHUE
ponuTenei, aHamu3 amOyJIATOPHBIX KapT, OIEHKY CTENEeHH TUHepTpoPuu MUHAATHH (10
knaccudukanuu bpojackoro) m aneHouJ0B (IO JaHHBIM DHIIOCKONUHM U PEHTreHorpaduu), a Takke
CTaTUCTHUYECKYIO0 00pabOTKY JTaHHBIX.

Pesynbrarel mokazanu, 4ro naeTtd, mnepeHocsmue Oosee 5 snuzonoB OP3 B rox, umenu
3HAYUTEIIBHO 00Jiee BBICOKYIO 4acToTy rurneprpoduun agaenounos [I-III crenenn (68%) u MuHIAHH
IHI-IV ctenenun (54%), mo cpaBHeHHIO ¢ JeThbMH, Oonerommmu pexe (p < 0.05). OGuapyxena
CTaTHUCTUYECKH 3HauMMasi CBsi3b MeXOy uacToToi OP3 u BBIpaKEHHOCTHIO THUMEPTPOPHUECKHUX
n3MeHeHUH numdounanoit Tkauu (r = 0.47; p < 0.01). Cpenu conmyTcTBYIOIUX (HAKTOPOB OTMEUYECHBI
ajuleprudeckre 3abosieBaHus, MAaCCUBHOE KypeHME, IOCELICHHE AETCKUX KOJUIEKTUBOB W HM3Kas
KpaTHOCTb IIPOTYJIOK Ha CBEXKEM BO3/IyXE.

[TosnydyeHHble pe3ysabTaThl MOATBEPKIAIOT, YTO peuunguBupyrommue OP3 sgBisioTcs BakKHBIM
MPEIUKTOPOM Pa3BUTHS TUNEPTPOPUH MUHAAIUH M aJACHOUAOB. DTO MOAYEPKUBAET HEOOXOJUMOCTh
CBOEBPEMEHHOM MPOQUIAKTUKKM M PAHHErO0 BBIABIECHUS MATOJOTUYECKMX HW3MEHEHUH s
IIPEIOTBPALLEHUS OCIOKHEHHUMN.

KniouesBble mumpapddais MUHIAIUH, aaeHOUIBI, JE€TH, OCTPbIe PECHUPATOPHBIC
3aboneBanus, JIOP-naronorus, ¢hakTopsl prucka, mpoduIaKkTUKA.

BBepeHwne:

l'uneptpoduss HEOHBIX MUHIAIWH M aJCHOUJOB OTHOCUTCS K HauOoyiee pacrnpoCTpaHEHHBIM
3a00JeBaHUsAM JIETCKOTO Bo3pacTa, BcTpedasch y 30—65% nereil MOLMIKOJBHOTO W MIIAJIIEro
IIKOJIbHOTO  Bo3pacTa. [lo  maHHBIM ~ MHPOBBIX  AIUAEMHUOJIOIMYECKHUX  HCCIIETOBAaHHM,
pacripocTpaH€HHOCTh aaeHoujHou Beretauuu II-III cremenu nocruraer 45-55%, a runeprpoduu
mubgamH -1V crenean — 20-30% B nerckoii momyJsiuu [1,2].

OnHUM U3 KITIOYEBBIX (DaKTOPOB, BIUSIONIMX Ha pa3pacTaHhe JTUMQPOUIHON TKaHM, SBISETCS
BBICOKAsl 4aCTOTa OCTPBIX PECIUPATOPHBIX 3aboneBaHuil. Y aereit, 6oneromux OP3 Gonee 5-6 pa3 B
rofl, puck (OpMHUPOBAHUS TUNIEPTPOUN MUHAAIUH U aJICHOUAOB 3HAUUTEIHHO BBIIIE, YTO CBA3AHO C
IIOCTOSIHHOM QHTUTE€HHOM CTUMYJISILIMEH M XPOHUMYECKHM BOCIHAJIEHHEM B POTOIVIOTKE UM HOCOIJIOTKE
[3,4]. Yacteie OP3 mpuBoasT K OTEKY, HHOUIBTPAUHU JUM(OUIHON TKAaHU U HAPYIIEHUIO JpeHaxa,
4To CIOCOOCTBYET IIPOrPECCUPOBAHUIO TUNEepPTPOYUIECKUX U3MEHEHUH.
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IlocneacTBus AaHHOM MATOJOTMM BKJIKOYAIOT: HApyIIEHHWE HOCOBOIO JIbIXaHWUsS, Xpall U alHod CHa,
CHHKEHHUE CiTyXa (IKCCYNAaTUBHBIM CpeAHUN OTHT), AchOpMAIHIO JHUIEBOTO ckenera (''aJeHOuTHBIHN
i auna'), 3aJepKKy PpEueBOr0 pa3BUTHSA W HApyIICHHs KOTHUTUBHBIX QYHKUIUA [5-7].
CornacHo nanusiM neauarpudeckux JIOP-cimyx6 Kazaxcrana, B 9KOJI0rH4eCKH 3arpe3HeHbIX Topoax,
BKIII04ast YcTh-KameHnoropck, ormeuaercs pocT 3aboseBaeMocTH xpoHuueckoir JIOP-matonoruei y
JIETEi, 4TO CBS3BIBAIOT C BBICOKOW 4acToToi OP3, HeOmaronpusTHHIMH KIMMaTHYECKUMH YCIOBUSIMU
M DKOJIOTHYECKUMH (hakTopamu pernona [8]. Taxum obpazom,
u3ydyeHue BiMAHUA 4yacToThl OP3 Ha pasButue runeprpopuu MUHAAIUMH U aJCHOUIOB SIBJISIETCS
aKTyaJbHbIM, COLMAIBHO 3HAYUMBIM M HEOOXOAMMBIM JUIS ONTHUMHU3ALIUU TNPO(PUIAKTUYECKHX U
Je4eOHBIX METOIOB.

Lle n b p alByauirebBINSIHAEC YaCTOTHI OCTPBIX PECITUPATOPHBIX 3a00JICBaHUI HA PA3BUTHC
runepTpoduu MUHIAIMH U aICHOUIOB Y eTeil I. Ycrb-KameHoropeka.

3agaunm umuccnepoBaHMA:
3agaunm umuccnepoBaHA:
1. Ouenutsb pactpocTpaHEHHOCTh MMIEPTPO(GUN MUHJAIMH U aJICHOMJIOB Y JIeTel B Bo3pacTe 3—
12 ner.
2. Omnpenenuts yactoty OP3 y 00cienyeMbIx neTeil u e€ cBA3b ¢ BRIPAXKEHHOCTBIO THIIEPTPOhUHU
TUMQPOUTHOMN TKaHH.
3. BeIABUTH (hakTOpHI pUCKa, YCHIUBAIOIIKE BIHsHUE peruauBupytomux OP3 Ha pazButne

runepTpoduu.
4. VI3y4nTh pOJIb HKOJIOTUYECKUX, OBITOBBIX U JUIEPIHYECKUX (DAKTOPOB B MIPOTPECCHPOBAHUH

aJICHOUIOB U TOH3WLISPHON rUnepTpOduH.
5. Ouenutbh 3PHEKTHBHOCTH TPOBOIUMBIX MPOPUITAKTHUCCKUX MEPOIIPUITUHA CPEIH JIeTEH C
gacteiMu OP3.

O6bekTb W MeTOAb MCCHANepfoBaHUSA:
Knunuko-snuaemMuonornyeckue 0coOeHHOCTH TUNepTpopUN MUHIAIKH U aZIeHOMIOB Y JI€TEH.
MpeapmeT umMccnepoBaHWA:
Bmusaue uactotet OP3 Ha creneHs runeprpoduu JuMGOUTHON TKAaHU POTOIJIOTKU H
HOCOTJIOTKH.
Boi6opka:
186 nereit B Bo3pacte 3—12 mer, moceruBmux JIOP-kaOuWHETH MOMUKIUHUK T. YCThb-
Kamenoropcka.
Boiaenensl rpynmsl:
e [ p y n nmru, boneromue <3 paza B roa (n = 68);
e [ p y n nmru, Bomeronme 45 pa3 B roxa (n = 59);
e [ p y n nmru, Boneromue >6 pa3 B roxa (n = 59).
MeToab mMccnepoBaHW4a:
® aHaJu3 JIUTEPaTyphl;
® ankeTHpoBaHue poauteneit (uactora OP3, ycinoBust mpoKUBaHMs, MOCEIIEHNE
JIeTCaI0B/IIKON);
® aHanu3 aMOyJIaTOPHBIX KapT;
® OIICHKa cTeneHu runeprpopun MunaaiuH (bpoackuit);
® OIeHKa aJICHOUO0B: SHAOCKONUS/peHTreHorpadus;
e craructuueckuit ananus (SPSS 20.0): ¢, t-TecT, KOppeNALUOHHBIN aHAIN3.
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Pes3ynb maa®c MXgeHe:

B uccnepoBanun npunsim ydactue 186 mereit B Bo3pacte ot 3 go 12 ner. Cpeau Hux 97
gyenoBek (52%) cocraBunu manpuuk, 89 (48%) — neBouku. HauOombllyro OO0 yY4aCTHHUKOB
COCTaBWJIM JIETU B Bo3pacTHoM rpymme 5—8 net — 38% (n=71), nanee cnengosanu rpynmsl 3—4 roga —
22% (n=41), 9-12 ner — 40% (n=74).

VY GonpumHcTBa Aerel yactota OP3 cocrasnsna 4-5 pa3 B rox (32%, n=59), 3 pasa B rox u
MeHbIe — 36% (n=68), u 6oee 6 pa3 B rogq — 32% (n=59).

ITo crenenu runeprpoduu amxeHounos: I crenenb — 21% (n=39), Il crenens — 41% (n=76), 111
creneib — 38% (n=71). Ilo crenenu runeprpodun munnanus: -1 cremenn — 46% (n=86), IlI
crenenb — 33% (n=61), IV crenenp — 21% (n=39).

CumnTomaruka y JeTed BKIIIOYala: 3aTpyIHEHHOE HOCOBOE Jibixanue — 82% (n=153), xpan —
67% (n=125), nounoe armHod — 19% (N=35), yacteie pecriupatopubie uHbekimun — 100% (n=186),
9KCCYIATUBHBIN cpeaauii otut — 28% (n=52).

Yacrora OP3 B rpymmnax BapsupoBaiach: 1-3 pasa B rogq — 36% (n=68), 4-5 pa3 B rox — 32%
(n=59), >6 pa3 B ron — 32% (n=59).

JnurenbHOCTh O0ne3nu y 45% neteit cocraBnsina 4—7 nuelt, y 35% — Gonee nepenu, y 20% —
1-3 mus. Ocnoxuenus nocie OP3 ormedanucs y 41% nereit: penko — 25% (n=46), vacro — 12%
(n=22), ouens yacto — 4% (n=7).

[To nedeHuto pecnupatopHBIX 3a0o0sieBaHUi: 74% NPUHUMAIHA CUMIITOMATHYCCKHE Tperaparhl

(aHTUTUCTAMHUHHBIE, XKAPOMOHWKAIOUINE, MPOTHUBOKAILIeBbe), 61% — HazanmpHbIE crnped, 28% —
aHTHOAaKTepUANBbHBIC TMpenapaThl IO Ha3HadYeHWI0 Bpaua. Cpenn HEMEAMKAMEHTO3HBIX Mep
npeo0iagany: MpoBETpUBAaHUE U yBIaKHEHUE momerieHuii — 58% (n=108), mporysiku Ha cBexeM

Bo3yxe — 42% (n=78), ykperuieHue MMMYHHUTETa BATAMHUHHBIMU KomIuiekcamu — 53% (n=98).

Uro kacaercsi BHEIIHUX (akTopoB, 49% nereil mpoxuBaId B pailoHaX C BBICOKUM YPOBHEM
3arpsi3HEHUs BO3/lyXa, Takue kak “3amura”’, “Ymouua [lurepmkux Kommynapos”, B 38% cemeil kro-
6o kypui, 19% nereit ObTH MTACCUBHBIMHU KYPHIIBIIMKAMHA JA0Ma.

Takum 00pazoM, HCCIeIOBaHUE MOATBEPAMIIO, 4TO jaeth ¢ dacteiMu OP3 (>6 pa3 B ron)
uMenH 0oJiee BRIPAKCHHYIO TUIEPTPO(OUI0O MUHIAIWH U aJICHOUIOB, Yallle CTPAIalId OT OCJIIOKHCHUN U
HapyuieHuit cHa. PakTopamu, yCyryOoIsiomMMy TeueHue 3a00IeBaHuM, BBICTYANU BBICOKAs 4acTOTa
OP3, maccuBHOE KypeHHE, MOCEMICHHE NETCKUX KOJUIEKTMBOB M HU3Kas (u3MuUecKask aKTUBHOCTh Ha
cBexeM Boznyxe. KoppensaunoHHbIi aHanu3 BhISIBUJ MOJOKHUTENIbHYIO CBsI3b Mexay yactotoi OP3 u
cTeneHpio runepTpoduu ageHonaoB u muaganuH (r = 0.47; p < 0.01).

3aknwyeHwne:

[IpoBenénHoe mcciienoBaHue MOATBEPANIO HAJUYME 3HAYMMOW B3aWMOCBSI3U MEXKAY 4acTOTOMU
OCTPBIX pPecUPaTOPHBIX 3a00JIEBaHUIN U pa3BUTHEM TUNEPTPOGUHM MUHIATHH U aJICHOUIOB Y JETEH T.
Ycerp-Kamenoropceka.

VYcranoBneHo, uto netu, nepeHecime Oosnee 6 smuzonoB OP3 B roa, neMOHCTpUpPYIOT Oosee
BbIpakeHHY10 runeprpoduto ageHonnos II-III crenenu u munnanus III-IV crenenu, yame ctpagaroT
OT HapyLIEHUI HOCOBOT'O JbIXaHHUS, Xpana, HOYHOI'O alTHO? M 3KCCYAaTUBHOIO CPETHETO OTHUTA.

BoisiBnieHbl BHEUIHME M TOBEJEHYECKHE (aKTOphl, YCHIMBAIOIIME PHUCK MPOrpecCUpOBaHUs
runepTpoduu: MmaccuBHOE KypeHHe, MPOXHMBAHHWE B paliOHaX C BBICOKUM YpPOBHEM 3arpsi3HEHUs
BO3/lyXa, MOCEIICHHE IETCKUX KOJUIEKTHBOB, HEJAOCTaTOYHas (u3MyecKas aKTHUBHOCTh Ha CBEKEM
BO3/yX€ U HEpEryJsipHOe MPUMEHEHHE MPOPUIAKTHIECKUX MEPOIIPUATHH.

KoppensuoHHblii aHaIM3 MOKa3ajdl CTaTUCTUYECKU 3HAYMMYIO TOJIOKUTEIBHYIO CBS3b MEXIY
gactotoi OP3 u crenenpio runepTpodpuyeckux U3MEHEHHH JTUMQOUIHON TKaHM POTOMNIOTKU (r =
0.47; p < 0.01), yTo moATBEpKIAAET POJIb PELUAMBUPYIOLUINX PECHUPATOPHBIX MHPEKLIUI KaK OJHOTO
13 KITFOYEBBIX (akTOpOB (POPMUPOBAHUS aJICHOUTHON M TOH3WIUISIPHOW TUTIEPIUTA3HH.

Pe3ynbraThl nccienoBaHus NOAUEPKUBAIOT HEOOXOJUMOCTh KOMITJIEKCHOTO MOJX0/1a K BEICHUIO
nereii ¢ yacteiMu OP3, BKITFOUAKOIIEro:
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paHHee BBISBICHUE U JUHAMHYECKOEe HAOII0eHNE 3a TUepTpodueii MUHIAINH U aJICHOUIOB;

MPUMEHEHUE TPO(PMIAKTUIECKUX U JICUCOHBIX MEPOINPHUATHN, HANPABJICHHBIX HA CHUKEHUE
yacTtoTel OP3;

KOPPEKIHUIO DKOJOTUYECKUX M OBITOBBIX (DAaKTOPOB (CHMIXKEHWE BO3CHCTBUSA MACCHBHOIO
KypeHUs, YJIyUIlIeHHE KaueCcTBa BO3/[yXa, OpraHU3allMs PETYJISIPHBIX MPOTYJIOK HA CBEXKEM BO3IIyXeE);

WH(POPMHUPOBAHUE POIUTEICH O CBOCBPEMEHHOM OOpAIICHUHM 3a MEIUIIMHCKOW IOMOIIBIO U
pOoPUIAKTUIECKUX MEpax.

[TonyueHHble NaHHBIE MOTYT OBITH HCIIOJIB30BaHBI JJIsl Pa3pabOTKH cTpaTeruii mpodUiIaKTHKA
OCJIOJKHEHHUH, ITOBBIIIEHUS KAauyecTBa JKU3HM JIeTel U cCHMKeHUs 3a0oieBaemMocTtu JIOP-nmaTosorueii B
MeIUATPUYECKOMN TTOMYJISIUH.
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BANAHWE CTPYKTYPbl KANWUTATA HA ®WNHAHCO
YCTONUYNMBOCTb KASAXCTAHCKWUX NMPEAMNPUWATI

IO dodafarr ButcOls

A H 4 a Thgnamakamana Ka3ipri SJKOHOMHUKAIBIK TpaHCHOPMALIUS KOHE CBIPTKBI TYPAKCHI3IBIK
xargaiibinga Kaszakcran PecrnyOnukacbiHAarbl KOCIHOPBIHIAPIABIH  Kap>KbUIBIK —TYPAKThUIBIFbIHA
KanmuTajd KYPBUIBIMBIHBIH oCepi KapacThIPbUIAAbl. Byl TaKBIPBINTHIH ©3EKTLIIrT KOMITAHUSIIAPIBIH
TYPaKThl JaMyblH KaMTaMachl3 €Ty, OJIApAbIH Oocekere KaOUICTTUIIrH apTThIPy JKOHE HHQISAIUS,
BaIIOTa OaraMbIHBIH ayBITKYbl JKOHE Kap)Kbl PECYypCTaphIHBIH KOJDKETIMIUTIIT CHAKTBI ©3repMmeli
MaKpOIKOHOMHUKAIIBIK (pakTopiapra OeiiMaeny KaKeTTUIITHEH TybIH 1Al TbI.

3epTTey/ie MEHIIIKTI KamuTa abIH Kapbl3 KalTUTAIbIHA KATBIHACKI )KOHE OHBIH MEHIITIKTI KaluTas
ko2 puIMeHTi, KapKbUIBIK JIEBEPEDK, OTIMAUNIK >KOHE aKTHUBTEPAIH KIPICTUTTT CHSKTHI HETi3Ti
KApXKBUIBIK TYPAKTBUIBIK KOPCETKIIMITEpiHEe ocepl TalmaHaael. Ocipece OaHK JKOHE NIMKi3aT
CEKTOpJapbhIH/Ia KapbI3fa ©Te TOoyesal Ka3aKCTaHABIK KOCIMOpbIHAApAa KamuTal KYpPbUIBIMBIH
KaJIBIITACTRIPY €PEKIIENIIKTepiHe epeKIlie Ha3ap aynapbuiabl.

3epTTeydiH oliCHAMANBIK HEri3l Kap)KbUIBIK TaljayFa, CaJbICTBIPMAIIbl JKOHE KYPBUIBIMIIBIK
Tajjayra, COHJAH-aK AKOHOMHKAJIBIK JKOHE CTATUCTUKAIBIK ojicTepre HerizaenreH. OTaHIBIK
KOMIIAaHUSUTAPABbIH KApPKbUIBIK €CenTiUTK aepektepi xoHe Kazakcran kop OupskachiHblH (KASE)
CTAaTHCTUKAIIBIK JICPEKTEPl IMITUPHUKAIBIK 0a3a OOJIBIT TaObLIAIBI.

3epTTey HOTHXKENepl OHTAMIBI KamuTal KYPBUIBIMBI KAapXKbUIBIK TYPAKTBUIBIKTHI apTTHIPYFa,
OAHKPOTTBIK TOYCKEIACPIH a3aiTyFa )KOHE Y3aK Mep3iMIi ecyre bIKNal eTeTiHiH kopceTeai. COHpIMEH
Karap, IIaMaJiaH ThIC JIEBEPe/DK KAPKBUIBIK TOYEKeNJepai apTThIpalbl KoHE TelleM KaOlIeTTiTiriH
TeMeHzeTe . MeHIIIKTI KaluTalbIHBIH JCHIeHl )KOFapbl KOMIAHUSJIAPABIH JaFIapbiC Ke3iHe )KOFaphl
TYPAKTBUIBIK KOPCETETiHl aHBIKTAJIAbLByN 3epTTeyniH NMpaKTHKAIbIK MaHBI3IBUIBIFBI Ka3aKCTaHIBIK
KOMITaHUSJIAPABIH KApKbUIBIK 0acKapy THIMIUITIH apTThIpyFa OarbITTalFaH KamuTal KYPBUIBIMBIH
OHTaWaHABIpy OOMBIHIIIA YCHIHBICTAP d3IpIICYAC KAThIP.

Kinrt C @aBRWMae® BYPHUIBIMBI, KapXKBUIBIK TYPAKTBUIBIK, Kapbl3 KaIMTAJbl, MEHIIKTI
Kanurtaja, MEHIIIKTI KanmuTan Kod()PUIMEeHTI, KapXKbUIbIK JIEBEPEIK, OTIMAUIIK, MaliJaNnbUIbIK,
Kazakcran, kommanusiap.

AHH amea B pganHoit palGoTe paccmaTpuBaeTcs BIUSHHE CTPYKTYypbl KamuTaiza Ha
¢uHaHCOBYIO yCTOWYMBOCTH mpeanpusaThii PecnyOmuku KaszaxcraH B ycIOBHAX COBpEMEHHOM
SKOHOMHUYECKON TpaHChOpMallM W HECTAOWJIBHOCTA BHEIIHEW Ccpeabl. AKTYalbHOCTh TEMBbI
00ycJ0BJI€Ha HEOOXOAMMOCThIO OOecreueHus] YCTOWYMBOIO pPa3BUTHS KOMIIAHUMN, MOBBIIICHUS HX
KOHKYPEHTOCIIOCOOHOCTH M CIIOCOOHOCTH aJalTHPOBAThCSl K H3MEHEHHUSM MaKpO3KOHOMHYECKHX
¢bakTopoB, BKJIIOYas HMHQIAUOHHBIE TPOLECCH], KOle0aHWs BalIIOTHOTO Kypca M JOCTYHMHOCTb
(bMHAHCOBBIX PECYPCOB.

B uccnenoBanuu aHanmu3upyeTcs COOTHOLIEHHE COOCTBEHHOTO M 3a€MHOTO KalluTalla, a TaKkKe
€ro BJIMSHUE Ha KJIIOYEBbIE IOKa3aTeau (UHAHCOBOM YCTOWYMBOCTH, Takue Kak Kod(p(ULIUEHT
aBTOHOMHUH, (PMHAHCOBOTO pblYara, JUKBHUIHOCTH M PEHTAO0ETBHOCTH aKkTUBOB. Ocoboe BHHMaHUE
yaensercss crneunduxke (HOpMHUpPOBAHUS CTPYKTYpbl KamuTalla Ka3axXxCTaHCKUX MPEANpUATUH, TI71e
HaOJI0AaeTCsl BBICOKAsT 3aBHCHUMOCTh OT 3a€MHBIX CpPEACTB, OCOOCHHO B OAHKOBCKOM M CHIPbEBOM
CEKTOpaxX SKOHOMUKH.

MeTo0I0THYECKYI0O OCHOBY MCCIIEOBAaHUS COCTaBISAIOT METOJbl (PMHAHCOBOIO aHAIM3a,
CPaBHUTEIBHOTO U CTPYKTYpPHOTO aHalln3a, a TaK)Ke€ SKOHOMHMKO-CTaTUCTHUECKHE METO/Ibl. B kauecTBe
HMIUPHUYECKON 0a3bl UCIONB3YIOTCS JAaHHbIE (PMHAHCOBON OTYETHOCTH OTEYECTBEHHBIX KOMITAaHUHM U
cTaTucTHyeckue MaTepuaisl onoBoro peiHka Kasaxcrana (KASE).

Pe3ynbTaTsl HccnenoBaHusl OKa3bIBAOT, YTO ONTHMAaJbHAsl CTPYKTypa Kamurajga CiocOOCTBYET
MOBBIIIEHUIO (UHAHCOBOM YCTOWYMBOCTH MPEANPUATHS, CHIDKEHHIO PHUCKOB OaHKPOTCTBA U
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00€ecCTeYeHnI0 JJOATOCPOYHOTo pocTa. B TO ke BpeMs dpe3MepHOe HUCIOIb30BaHUE 3a€MHBIX CPEICTB
NPUBOJIUT K YBEJINYEHHUIO (DUHAHCOBBIX PHCKOB M CHIDKCHHUIO IUIATEKECIOCOOHOCTH. YCTaHOBIIEHO,
YTO TPEANPHUATUS ¢ OoJiee BHICOKMM YPOBHEM COOCTBEHHOTO KamHTaja JEMOHCTPUPYIOT OOJBIIYIO
YCTOWYHMBOCTH B YCIIOBHAX KPHM3HMCHBIX siBiIeHMH.IIpakTuueckas 3HaUMMOCTh pabOThI 3aKJIFOYAETCS B
pa3paboTke peKOMEHJAIMi MO ONTHUMM3AIMU CTPYKTYpPbl KalWTalla, HAIPaBJICHHBIX HA TOBBIIICHUE
3¢ PeKTHBHOCTH (PMHAHCOBOTO yHpaBieHus npeanpuatusimu Kazaxcrana.

KntwyesBble cCpypxdypaakanuraia, (pUHAHCOBAS yCTOMYMBOCTh, 3aE€MHBIN KamuTad,
COOCTBEHHBIH  KamuTan, KO3()(UIMEHT aBTOHOMHUM, (UHAHCOBBIM  pbIYAT, JIMKBHUIHOCTH,
peHTabenbHOCTh, Ka3axcTran, mpeanpusTus.

Abstract. This paper examines the impact of capital structure on the financial stability of
enterprises in the Republic of Kazakhstan in the context of current economic transformation and
external instability. The relevance of this topic stems from the need to ensure sustainable development
of companies, enhance their competitiveness, and adapt to changing macroeconomic factors, including
inflation, exchange rate fluctuations, and the availability of financial resources.The study analyzes the
ratio of equity to debt capital and its impact on key financial stability indicators, such as the equity
ratio, financial leverage, liquidity, and return on assets. Particular attention is paid to the specifics of
capital structure formation at Kazakhstani enterprises, which are highly dependent on debt, particularly
in the banking and raw materials sectors.

The methodological basis of the study is based on financial analysis, comparative and structural
analysis, as well as economic and statistical methods. Financial statement data from domestic
companies and statistical data from the Kazakhstan Stock Exchange (KASE) serve as the empirical
base.The study's results demonstrate that an optimal capital structure contributes to increased financial
stability, reduced bankruptcy risks, and long-term growth. At the same time, excessive leverage
increases financial risks and reduces solvency. It has been established that companies with higher
levels of equity capital demonstrate greater resilience during crises.

The practical significance of this study lies in the development of recommendations for capital
structure optimization aimed at improving the financial management efficiency of Kazakhstani
companies.

Keywords: capital structure, financial stability, debt capital, equity capital, equity ratio, financial
leverage, liquidity, profitability, Kazakhstan, companies.

BB e A e B o@oBusax rinobanu3aliud MHUPOBOH SKOHOMHUKM M YCHJICHHMS KOHKYpPEHIIMH Ha
MEXIYHApOAHBIX PBIHKAX BOINPOCHl obOecreueHus: (UHAHCOBOM YCTOMYMBOCTH IPENNPHUITHH
npuobperaroT ocol0yro 3HauMMOCTb. [t skoHoMHKM PecnyOnuku KazaxcraH, xapakTepusyromeincs
BBICOKOW 3aBHCHMOCTBIO OT BHEUIHMX (DaKTOPOB, BKJIIOUas KOJIeOaHMS LIEH Ha ChIPHEBBIE PECYPCHI,
BaJIIOTHBIE PUCKU U W3MEHEHHE MHBECTHIIMOHHOTO KJIMMara, mpobiema popMupoBaHus 3¢ (HeKTUBHON
CTPYKTYpbl KamluTajga CTAaHOBUTCS OAHHM U3 KIIIOUEBBIX HalpaBiIeHU (PUHAHCOBOTO MEHEIKMEHTA.
CrpykTypa KamuTana, OTpakarolllas COOTHOLIEHHE COOCTBEHHOI'O M 3a€MHOr0 KaluTalla, OKa3bIBAaeT
HENOCPEACTBEHHOE BJMSHUE HAa YPOBEHb (PUHAHCOBON YCTOMYMBOCTH, IUIATEXKECIIOCOOHOCTH H
MHBECTUIIMOHHON MPUBIICKATEILHOCTH MpeAnpusTrii [1].

®duHaHCOBas yCTONYMUBOCTh MPEANPUATUS IPEICTABISIET OO0 KOMITJIEKCHYIO XapaKTepUCTUKY
€ro CrocoOHOCTH MOJIEP)KUBATh PaBHOBECHE MEXAY aKTHBAaMHU U 00s3aTelNbCTBAMHU, CBOEBPEMEHHO
BBIMIOJHATE  (DMHAHCOBBIE 00s3aTENIbCTBA M OOECIEYMBAaTh  HEMPEPHIBHOCTh  XO3SHCTBEHHOU
JESATEIBHOCTH B JOJTOCPOYHOM NEPCIEKTHBE. B ATON CBS3M onTHMM3alMs CTPYKTYphl KamuTaiaa
BBICTYIIA€T BaXXHbIM HHCTPYMEHTOM YIIpaBJIeHHUS (PUHAHCOBBIMM pUCKAMH M  oOecreueHus
ycroifunBoro pasBuTHs OuzHeca. C OJHON CTOPOHBI, MCIIOJIb30BaHHE 3a€MHBIX CPEICTB IO3BOJISET
MNPENNPHUATHIM PACUIUPATH MaclITaObl JEATEIbHOCTH, YBEINYUBATh PEHTA0ENbHOCTH COOCTBEHHOIO
KanuTana 3a cdeT addexta QGuHaHcoBoro pbruara. C Ipyroil CTOpoHbI, upe3MepHast 10JIroBas
Harpy3ka TIIOBBIIIAET BEPOATHOCTh (PMHAHCOBBIX 3aTPYAHEHUN, CHID)KAET JMKBUIHOCTh U MOXKET
MPUBECTH K yTpaTe (prHAHCOBOW HE3aBUCHMOCTH.

153



MexayHapoOaHbIW HayudYHblW XypHan AKAJLEMUK Ne 1 )Y2B820r13.

Ocob6enHoctu (POpMHUPOBAHUS CTPYKTYPHI KaUTajla Ka3aXCTAaHCKUX MPEANPHUATUN 00yCIOBICHbI
PAIOM MHCTUTYLMOHAIBHBIX M AKOHOMMYECKMX (pakTopoB. K HMM OTHOCATCS ypOBEHb pPa3BUTHSA
(UHAHCOBOTO pPBIHKA, JOCTYHHOCTh OAHKOBCKOTO KpPEIUTOBAHMS, CTEHEHb pa3BUTHS (OHIOBOTO
pBIHKA, TOCYAApCTBEHHAs IOJMTHKA B OOJACTH MOAJCPKKM OM3HEca, a TakKe OTpacieBble
ocobennoctn. B Kazaxcrane TpaauumoHHO HaOIIOJAeTCs BBICOKAas poiib OAHKOBCKOTO CEKTOpa B
(buHaHCUPOBAHUM NPEANPHUITUN, B TO BpeMs Kak BO3MOXHOCTH IPUBJICUCHHsI KallUTajla 4epe3 PhIHOK
[EHHBIX OyMar OCTaroTCS OrPaHUYEHHBIMU. DTO MPUBOAMUT K (POPMUPOBAHUIO CTPYKTYpHI KaluTaja ¢
npeo0iaJaHueM 3a€MHBIX CPE/ICTB, OCOOEHHO B KAalUTAJIOEMKHX OTpAcisaX, TAKMX Kak Hedrerasopas
IIPOMBIIIJIEHHOCTh, METAJULYPrUsl U TPAHCIIOPT.

Kpowme Toro, Ha CTpyKTypy KanuTajla 3HAYUTEIBHOE BIIMSHHUE OKa3bIBAIOT MAKPOIKOHOMUYECKUE
YCIIOBHSI, BKIIOYass YPOBEHb MHQISAIMM, TPOLEHTHBIE CTaBKM W BAIIOTHBIE KOJECOAHMS.
JleBaJIbBallMOHHBIE IIPOLIECCHI, XapaKTEpHbIE I SKOHOMMKM Kaszaxcrana B mociegHHE TOIBI,
YBEIIMYUBAIOT CTOUMOCTH OOCITY’)KMBaHUSI BHEITHMX 3aMMCTBOBAHUH M YCHJIMBAIOT (PMHAHCOBBIC PUCKU
NPENNpUATHH, UMEILMX 00513aTeNbCTBA B MHOCTPAHHOW BaytoTe. B Takux ycloBHSAX BO3pacTaeT
3HaYMMOCTb yTPABJICHUS BATIOTHOW CTPYKTYpoll Joiara © JUBEpCU(UKAIUN HUCTOYHHKOB
(buHaHCHPOBaHMUSL.

Teopernueckne OCHOBBI MCCIEAOBaHUS CTPYKTYypbl KanmuTajla ObUIM 3all0KEHbl B TpyJax
3apyOeKHBIX 3KOHOMHCTOB, CpPEeIU KOTOPHIX 0c000€ MecTO 3aHMMaloT paboTsl @. Moauibsau u M.
Munnepa, pa3paboraBiinx 0a30ByIH0 TEOPHIO CTPYKTYphl Kamurtana. B nanpHelniem naHHas Teopus
ObUTa JOMOJIHEHA KOHLEMIUSMHU KoMIpoMHCcCcHOM Teopuu (trade-off theory), teopum wuepapxuu
¢unancupoBanus (pecking order theory) m areHTCKMX wH3AEpKeK. B pamkax 3THX TMOAXOJOB
paccMaTpuBaOTCA Pa3jUYHbBIE ACIEKTHl BIMSHUSA CTPYKTYpbl KallMTajga HAa CTOMMOCTb KOMIIAHUH,
YPOBEHb pUCKA U (PMHAHCOBYIO YCTOMYMBOCTH. B O0T€UECTBEHHON IKOHOMHYECKON JIUTEpaType TakkKe
ylensercss BHUMaHHE BOMNpPOCaM ONTUMHU3AIMM KalMTana, OJHAKO C YYEeTOM CHelU(pUKU
HalMOHAJIbHON SKOHOMUKHU TpeOyeTcs JalibHeillee pa3BUTHE METOJOJI0OIMUECKUX MOIX0/10B.

AKTyanbHOCTh HACTOSIIIETO MCCIEIOBaHUS OOYCIIOBIIEHA HEOOXOIUMOCTBHIO KOMILIEKCHOTO
aHaJIM3a BIUSHMS CTPYKTYpbI KalluTajla Ha (PMHAHCOBYIO YCTOMUMBOCTh Ka3aXCTAaHCKUX MPEeNNpUIATUI
C YYETOM COBpPEMEHHBIX 3KOHOMHUYECKHX peaiuil. B ycnoBusx HecTaOMIbHOM BHEIIHEW Cpelbl U
OTPaHUYEHHOI'0 JIOCTyNa K JOJTOCPOYHBIM (DMHAHCOBBIM pecypcaM MpeanpusTusiM Tpedyercs
pa3zpaboTka >(QQEKTUBHBIX CTpaTETWi YNpaBICHHs KalMTajJOM, HANpaBICHHBIX Ha JOCTH)KEHHE
ONTUMAJILHOTO OajlaHca MEXKAY 10XOIHOCTBIO U PUCKOM.

Lenbto paboThl sBASETCS HCCIENOBAHUE BIMAHMUS CTPYKTYypbl KamnuTajga Ha (PUHAHCOBYIO
ycroifunBocTh mpeanpusathii  PecryOnmku KazaxcraH U pa3paboTka peKOMEHJanuil 1o ee
onTUMU3alMU. [l OCTHXKEHUS TOCTaBICHHON Lieau B padoTe pelaroTcs CleAyolue 3aJadu:
aHaJM3 TEOPETHYECKUX MOAX0A0B K (OPMUPOBAHUIO CTPYKTYphl KalluTala; MCCIeJ0BaHUE
nokasareie (pUHaHCOBOM YCTOMYMBOCTM M HMX B3aUMOCBSI3M CO CTPYKTYpPOW KamuTaia; OLEHKa
TEKYLIET0 COCTOSHUS CTPYKTYphl KalMTajga Ka3aXCTaHCKUX MPEANPUATHI Ha OCHOBE CTATUCTUYECKUX
JAHHBIX; BBISABJIEHUE OCHOBHBIX MPOOJEM M (PAKTOPOB, BIUSAIOMIMX HAa (PUHAHCOBYIO YCTOMUMBOCTD;
pa3paboTKa NPaKTUYECKUX PEKOMEHAALNH 110 MOBBIIEHNIO 3((EKTUBHOCTH YIPABJICHUS KalIUTAJIOM.

OObeKkTOoM HuccienoBaHus BbIcTynaroT mnpennpuarus Pecnyonuku Kaszaxcran pasnuyuHbIX
oTpaciei SKOHOMUKH, GYHKLIMOHUPYIOLINE B YCIOBHUIX PHIHOYHOM cpefbl. [IpeameroM ncciieqoBanus
SBJIIETCS. COBOKYITHOCTh 3KOHOMHYECKHX OTHOIIEHHMH, BO3HUKAIOMIMX B Mpolecce (GOpMUPOBAHUS
CTPYKTYpBI KaluTana 1 ee BIUAHUS Ha (UHAHCOBYIO YCTOMUMBOCTD MPEANPHUATHH.

MeTo10/10rHYeCKy 0 OCHOBY UCCJIEI0BAHUS COCTABIISIOT OOILEHAYYHbIE U CHEIIHaIbHbIE METObI
MIO3HAHUS, BKIIOYAas aHalW3 M CHHTE3, CPABHUTEIBHBIA M CHUCTEMHBIM IOAXOJbI, 3KOHOMMKO-
CTaTUCTUYECKHE METONbI, a Takke MeToabl (uHaHCOBOTO aHanmm3a. MHdbopmanmonHon 6a30it
HCCIIEIOBAaHMsl SABISIOTCS JaHHBbIE OopuimanbHON cratuctuku PecnyOmuku KaszaxcraH, marepuanbl
Kazaxcranckoit ¢ponnosoit oupxu (KASE), dbunaHcoBas OTYETHOCTh IPEANPUITUHN, @ TAKKE HAyYHbIE
nyOIMKalMU OTEUYECTBEHHBIX U 3apyO0eKHBIX aBTOPOB.

Hayunass HOBM3HA HCCleOBaHUs 3aKIH0OYaeTCd B KOMIUIEKCHOM IOAXOJ€ K OLICHKE BIUSHUS
CTPYKTYpbl KamuTaja Ha (UHAHCOBYIO YCTOWYMBOCTh C Y4Y€TOM CHEUU(UKH Ka3aXCTaHCKON
SKOHOMMKH, a TaKKe€ B pa3pabOTKe MPAKTUYECKHMX PEKOMEHJALUN MO ONTUMHU3ALUU COOTHOLIECHUS
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COOCTBEHHOTO M 3a€MHOTO KamuTana. [IpakTuueckass 3HaUUMOCTh pabOTBHl COCTOMT B BO3MOXKHOCTH
UCIOJIb30BAaHUS NOJIYYEHHBIX PE3yJbTAaTOB MPH pa3paboTke (PUHAHCOBOI CTpaTeruu MpennpUsaTHil, a
TaKXke B y4eOHOM IpoLecce MPU U3yUYSHUH TUCIUILUIMH, CBA3aHHBIX C (PMHAHCOBBHIM MEHEPKMEHTOM U
KOpPIIOPAaTUBHBIMU (PUHAHCAMU.

MaTepwuanb 1B masec oichnsioBaTeIbCcKol padoTe MCIONB30BaH KOMITJICKCHBIH
METOA0JIOIMYECKHH MTOIXO0A JUIsl BCECTOPOHHETO aHaIM3a BIUSHUS CTPYKTYpBl KalluTaja NpearnpusITui
PecnnyOnukn Kazaxcran Ha (QuHaHCOBYIO CTa0MIBHOCTh. VccienoBaHne NPOBOJMIOCH ITyTEM
COYETaHUs TEOPETUUECKUX U SMIMPUYECKUX MAaT€pHAJIOB, YTO, B CBOIO OYEpE/lb, O3BOJISET IOBBICUTD
Hay4HYI0 000CHOBAaHHOCTh M MPAKTHYECKYIO 3HAYMMOCTD TTOJIyYSHHBIX Pe3yJIbTaToB [2].

WNudopmannonHas 6a3a uccienoBaHust chopMUpOBaHAa O(GULMAIBHBIMA M HEO()HULIUAIbHBIMU
HUCTOYHUKAMU. B uyacTHOCTHM, B KayecTBE OCHOBHBIX HCTOYHHKOB HCIOJIb30BAINCH JIaHHBIE
HanmonansHoro 6ropo cratuctuku Pecnybnuku Kaszaxcran, myonukanuu Kaszaxcranckoit ¢poHmI0BOM
oupxu (KACB), a Taxxe (uHAHCOBash OTYETHOCTh OTHCNIBHBIX MpennpusATHi (OamaHc, OTYET O
(UHAHCOBBIX pe3yJbTaTaxX, OTYET O ABMKEHHM ACHEXHBIX cpeacTB). Kpome Toro, B MccieqoBaHUU
WCTOJIB30BATNCh MEXKIYHApOJHBIE M OTEYECTBEHHBIE HAaydHbIe pabOTHl, MOHOTpauH, HAy4HBIC
CTaThd, a TaKXKe COBPEMEHHBbIE HCCIEAOBaHUS B 00JacTH (UHAHCOBOIO MEHEKMEHTa MU
KOPIIOPAaTHBHBIX (PUHAHCOB. JTH HMCTOYHHKH IO3BOJIWINA TIYOOKO TOHSTH TEOPETUYECKHE OCHOBBI
CTPYKTYpBbI KaluTajia 1 BCECTOPOHHE PaCCMOTPETh UCCIIE0BATENBCKYIO IIPOOIEMY.

B kauectBe 0OBeKTa MCCIeAOBaHMs ObUTH BBIOPAHBI MPENNPUATHS, paOOTAIOIINE B PA3INIHBIX
cekTopax oSkoHOMMKHM Kaszaxcrana. Ilpu ot1Oope yuuThIBaJIMCH MaclITaObl JESATEIBLHOCTH
NpeanpusiTHiA, 00BEM aKTUBOB, OCOOCHHOCTH CTPYKTYpbl KamWTala W Haludue (UHAHCOBOH
oryeTHocTH. Takoi mnoaxox obecnedyrBaeT pPENpe3eHTaTUBHOCTh MCCIEIOBAHUSA U IO3BOJISAET
0000IUTE MOJTyYeHHBIE pe3ynbTaTel. KpoMe TOro, myTeM NMpOBEICHUS CPaBHHUTEIBHOTO aHAIM3a 110
Pa3IUYHBIM OTPACIIIM ObUIN BBISBIICHBI OTPACIIEBbIE OCOOCHHOCTH CTPYKTYPhI KaluTaIa.

Tabnuna 1 - MeToab! ucciieJOBaHus M UX XapaKTepucTrka [3]

MeTtTopn mnccnepo|lCopepxaHne wme|llenb npumeHeH
AHanu3 u cuHTEe3 Pa3nenenne CTpyKTyphl | Onpenenenue BIIVSTHUS
KalmuTajla Ha 3JICEMCHTBI U HUX | OTACIBHBIX KOMIIOHCHTOB

nocJyenyiomiee 00beIMHEHNE

KaluTaJIa Ha YCTOMYHUBOCTh

CpaBHUTENbHBIN aHAIN3

ComocraBieHue IIOKa3aTelei

BeiaBienne  pasauuui U

pa3HBIX  OPEANPUATHA W | 3aKOHOMEPHOCTEN B
oTpacieun CTPYKTYpE Kanurajia
JnHaMu4yecKkuii aHaau3 Nsyuenue n3MeHeHult | OnpeneneHue TEeHJIEHIINN
IoKa3areyiel BO BpEMEHU pa3BUTHUSA ¢buHaHCOBOM
YCTOMYUBOCTH

OKOHOMHUKO-CTaTHCTHYECKHI
METOJ,

O0OpaboTka KOJIUYECTBEHHBIX
JMAHHBIX, pPacyeT CPEeIHUX U
OTHOCHTEJIBHBIX TOKa3aTesei

[Tomyyenne OOBEKTHBHBIX U
JIOCTOBEPHBIX PE3YJIbTATOB

Koppensunonnsiii ananus Onenka B3aumocBs3u Mexnay | Onpenenenue CTEIIEHU
MIOKa3aTeNsIMU BIIMSIHUS CTPYKTYpPbl KanuTalia
Ha (hHMHAHCOBYIO

YCTOMYHBOCTh
dunaHCcOBLBII aHAIN3 Pacuer koaurmentor | KomriekcHas OIlCHKA
(IMKBUIHOCTH,  ABTOHOMMH, | (PMHAHCOBOTO COCTOSIHUS

peHTa0EIbHOCTH U JIP.) pENPHUSITHS

MCTOI[OJ'IOFI/IH HCCICAOBaHKUs OCHOBEBEIBAJIaChb Ha KOMIIICKCE OGH.[CHay‘-IHBIX 1 CIICIHUAJIbHBIX
O9KOHOMHYECKHUX MCTOIA0B. Cpe)m O6HIeHay‘IHI)IX MCTOAOB IIHUPOKO HUCIIOJIB30BAJINCH MCTOABI aHAJIn3a
n CHHTC3a. MCTOIl dHaJIn3a TIO3BOJIAI pacCMATpUBATh KOMIIOHCHTBI CTPYKTYPbBI KalluTaJIa —
COOCTBEHHBIH W 3a€MHBIM KamuTal — OTACJIIBHO, a4 METOJ CMHTE3a — ONPCACIATh UX B3aMMOCBA3HU U
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KOMIUIEKCHOE BIIMSHUE Ha ()MHAHCOBYIO CTaOMIBHOCTH. KpoMe TOro, Ha OCHOBE JaHHBIX OTIEIIbHBIX
MPEeaNpHUATHI ¢ UCTOIb30BaHMEM METO/I0B MHAYKLIHMU U NEAYKIMH OBLIU CIIeNaHbl 00IIKe BBIBOIBI, a
TEOPETHYECKHE BHIBOJIbI OBLIH COITOCTABIICHBI C peabHOM MPaKTUKOi [4].

MeToa CpaBHUTENBHOTO aHadu3a ObLI OJHUM M3 BaXKHBIX HMHCTPYMEHTOB HccienoBaHus. C
MOMOIIBI0 3TOTO METOJa CPAaBHUBAIHMCH (DUHAHCOBBIC IIOKA3aTEeNM PA3IMYHBIX MPEINPUATHA U
oTpacieil U oueHuBanach 3G(EKTUBHOCTh CTPYKTYphl Kamurtana. Kpome Toro, s aHanmusa
M3MEHEHHH BO BPEMEHH HCIIOJIB30BAICA METOJ| JAWHAMHUYECKOTO aHaInW3a. JTOT METOJ IMO3BOJIMUII
OTCJIC)KUBATh H3MEHEHHUs IOKa3zaTelel CTPYKTypbl KamuTajla M (UHAHCOBOM CTAaOMIBHOCTH Ha
MPOTSHKEHUH HECKOJIBKUX JIET U BBISIBIISITh OCHOBHBIC TEH/ICHIIUU.

B uccrnenoBanuu HIMpoOKO KCIOJIB30BATUCH SKOHOMUKO-CTaTUCTUUYECKHE METO/bl. B yacTHOCTH,
PaCCUUTHIBAIUCH CPEIHUE 3HAUCHUS, OTHOCHTENBHBIC MTOKA3aTeIH, CTPYKTYPHBIE JOJH, IPOBOINIACH
cTaTucTuyeckass o0paboTKa NaHHBIX. OTH METOJbI IMO3BOJMIM TOBBICUTH TOYHOCTH PE3YJIbTATOB
MCCIICIOBAHMS U CeNaTh 0ObEKTUBHBIC BBIBOJBI. Kpome Toro, 1uis onpeaeseHus ypoBHs B3aHMOCBSI3U
MEXIy T[OKa3aTelsiMU CTPYKTypbl KamuTajga W [OKa3aTelsMd (UHAHCOBOM CTaOMIBHOCTH
WCTOJIB30BAJHMCh 3JEMEHThl KOPPEJIALMOHHOTO aHaiu3a. Takoil TOAXOX TMO3BOJMII  OICHHUTH
B3aMMO3aBHUCHUMOCTh U3y4aeMbIX ()aKTOPOB U OINPEIETUTh CTETICHb UX BIUSHUS.

OCHOBHYI0O 4YaCTh HCCIICZIOBAaHUS COCTaBISLTM METOJbI (PMHAHCOBOTO aHamm3a. s oueHku
(GbuHAaHCOBOM CTaOMJIBHOCTH TMPEANPHUATHI HCHONB30BajCsS psA IMOKazareneil. B dacTHocTH,
KOX(QQUIHUEHT aBTOHOMHUHU (OTHOIIEHHWE COOCTBEHHOTO KalWTala K aKTHBaM) IO3BOJSET OLEHHUTH
(MHAHCOBYIO HE3aBUCHUMOCTb MpeanpusTHUsi. BBICOKMH ypOBEHb ATOrO IMOKa3aTels YKa3blBaeT Ha
HU3KYI0 3aBUCHMOCTH MPEANPHUATUS OT BHEIIHUX WCTOYHHKOB (uHaHcupoBanws. Ko3ddumment
(buHAHCOBOW 3aBUCUMOCTU (OTHOIIEHUE 00S3aTENBCTB K aKTHBAaM), HAPOTHUB, XapaKTEPU3YET JOII0
3ae€MHBIX cpe/cTB [5].

Koaddurnment ¢punaHcOBOW 3aBUCUMOCTH (OTHOIIEHHUE 0053aTENIbCTB K aKTHBaM), HAIpPOTHUB,
XapakTepu3yeT J0JI0 3aeMHBIX cpeAcTB. Koadduiment gpunancoBoro pslyara (OTHOLIEHUE 3a€MHOTO
M COOCTBEHHOT'O KaluTajia) UTPaeT BXKHYIO POJIb B OLIEHKE YPOBHS (PMHAHCOBOTO PUCKA MPEATIPHUITHS.
UpesMepHO BBICOKHII YPOBEHb 3TOr0 IMOKa3aTessi MOXXET HEraTMBHO CKa3aThCsl HAa (PUHAHCOBOM
CTabWIbHOCTH Tpeanpuatus. Kpome Toro, mokasarenu JIMKBHAHOCTH — KOX(PQPHUIMEHT TeKyluen
JTUKBUIHOCTU, KOOPPUIIMEHT OBICTPON JUKBUAHOCTH U KOIPPUIMEHT aOCOMOTHON JTUKBUIHOCTH —
MO3BOJISIOT OIIEHUTH CIIOCOOHOCTD MPEIIPUSATHS ITOTAIaTh CBOU KPATKOCPOUHBIE 0053aTEIIbCTBA.

B wuccrmegoBaHuMM Takke paccMaTpUBaINCh TOKa3aTenu peHTabenbHOCTH. B wacTHOCTH,
peHTabenbHOCTh akTUBOB (ROA) yka3biBaeT Ha 3((PEKTUBHOCTH HCHOJIB30BAHUSA BCEX PECYPCOB
MPEeanpHUATH. ITOT MOKa3aTelb MO3BOJSIET KOCBEHHO OLIEHUTh 3()(HEKTUBHOCTH CTPYKTYpPHI KamuTania,
MOCKOJIBKY OINTHMAaJbHOE COOTHOUICHWE WCTOYHUKOB (DMHAHCHPOBAHUS HAIPSIMYIO BIMSET Ha
peHTa0eIbHOCT MPETPUSITHSL.

Jlomst COOCTBEHHOTO M 3a€MHOTO KalHTaja B CTPYKTYpe KaluTalla MpeANpHsITAN ONpeaesnsiach
METOJIOM CTPYKTYPHOTO aHaju3a. DTOT aHaJIM3 MMO3BOJHI OIEHUTh U3MEHEHHUS B CTPYKTYpE KamuTaa
U UX BJIMSHUE HAa (UHAHCOBYIO CTa0MILHOCTh. Kpome TOro, JUIsi BBISIBICHUS OCHOBHBIX (PaKTOPOB,
BIUSIONIMX Ha TOKa3aTedu (PUHAHCOBOW CTAOMIBHOCTH, HWCIOJIb30BAIHCH AJIEMEHTHI (HaKTOPHOTO
aHamn3a.

P e 3 y n b B @3ymirare npoBeICHHOTO HCCIeI0BaHUs ObLT BCECTOPOHHE MPOAHATU3UPOBAH
B3aHMOCBSI3b  MEXKAY CTPYKTYpod Kamurtaga © (UHAHCOBOW CTAaOMJIBHOCTBIO TPEANIPUATHI
Pecniyonuku Kaszaxcran. [lomydeHHble pe3yibpTaThl MOKa3ald, YTO CTPYKTypa KamuTajia OKa3bIBacT
CYILIECTBEHHOE BJIMSHHE HAa (DUHAHCOBBIE MOKa3aTenu, a ee 3 dexkTuBHOE (HOPMUPOBAHHE SBIISETCS
OJTHUM U3 TJIABHBIX ()aKTOPOB YCTONYHMBOTO Pa3BUTHUS TIPEITPUITUN.

B xome wmccrmemoBaHHs TEKyIlee COCTOSHHE CTPYKTYphl KamuTaja OIEHHWBAIOCh Ha OCHOBE
(UHAHCOBOW OTUYETHOCTH MPEANPUATUN Pa3NUUHBIX oTpacied. Kak mokaszamu pe3ynpTaThl aHAIIM3a,
JOJsI 3a€MHOTO KamuTaja JOCTaTOYHO BHICOKA HAa MHOTHX Ka3aXCTaHCKHX MPEINPUATHSIX. OTOT
MoKa3areiab 0COOEHHO PacIpOCTPAaHEH B MPOM3BOJCTBEHHOM M CHIPbEBOM CEKTOpax. Takas CHUTyalus
YKa3bIBaeT Ha BBICOKYIO 3aBHUCHUMOCTBH IMPEANPHUATHH OT BHEIIHUX HCTOYHHKOB (DMHAHCHPOBAHHS H
BEPOSTHOCTH MOBBINICHUS ((MHAHCOBBIX PHUCKOB.
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[To pesynbTatam pacuera Kod(p(UIMEHTa aBTOHOMHUU OBUIO YCTAHOBJIEHO, 4YTO Ha psJie
NPEANPUITHI ATOT TOKa3aTellb HUXe pekoMmeHmyemoro ypoBHs (0,5). DTo CBHIETEIBCTBYET O
HE/IOCTaTOYHOU J10JIeé WX COOCTBEHHOrO KamuTajga M HU3KOH (uHaHCOBOW He3aBHcHMOCTH. Kpome
TOTr0, BEICOKUH K03((PUIMEHT (PUHAHCOBON 3aBUCMMOCTH YKa3bIBAET HAa 3aBUCUMOCTb IPEANPHUATUI OT
oOs3aTenbcTB.  Takast cUTyalust OCOOGHHO pacHpoCTpaHEeHAa Ha  MPEANPHUATUAX, AaKTHBHO
HCIOJIb3YIOLUX 3a€MHbIE CPEJICTBA.

Anamu3 kodpduuueHTa (UHAHCOBOTO pbhlUara IMOKa3aJl, 4YTO YpPE3MEPHOE HCIOIb30BaHUE
3a€MHBIX CPEJCTB HEIaTUBHO BIUSET Ha (PMHAHCOBYIO CTAaOMIBHOCTh. OHAKO B HEKOTOPBIX CIIydasx
ObUIO YCTaHOBIJIEHO, YTO 3((PEeKTHBHOE HCIOIH30BAHME 3aEMHOTO KalHTaja IO3BOJISET IMOBBICUTH
PEHTA0EIbHOCTh MPEeNNpUATHS. OTO JO0Ka3bIBaeT, yTo 3(PQeKT (UHAHCOBOIO phluara MMEET Kak
MOJIOKUTEIIBbHBIC, TAK U OTPHUIIATEIILHBIC CTOPOHHI [6].

PesynbraThl aHanu3a nokasaTeseil JIMKBUIHOCTH MOKA3ajdd HAJIWYME Pa3IndMi B CIIOCOOHOCTH
NPEINPUATHIA MOTalIaTh KPAaTKOCPOUHbIE 0053aTeNbCTBA. Y HEKOTOPBIX MPEANpUATHH K03 UIIHEHT
TeKyIlel JMKBUIHOCTH BbILIE€ HOPMAaTHBHOI'O 3HAYEHMsI, YTO CBUAETEIBCTBYET 00 J1OCTaTOYHOM
YpOBHE MX KPAaTKOCPOYHON (PMHAHCOBOM CTaOMIIBHOCTH, B TO BpeMsI KaK y JIPYTHX MPEANPUSTHHA 3TOT
[oKa3aTeb HaXOIUTCS Ha HU3KOM YPOBHE. JTO yKa3bIBaeT HA HEOCTaTOYHBI OOOPOTHBIN KaruTal u
HU3KYIO IJIaTEKECIIOCOOHOCTb.

B pesynbrare ananumza nokasarenst peHTadbenbHocTH akTuBOB (ROA) Obula BbIsIBICHA MpsiMast
3aBUCUMOCTh MEXAY 3((EKTHUBHOCTBIO CTPYKTYpHl KamuTajla ¥ YPOBHEM peHTabenbHOCTH. Y
HPEANPUATHI ¢ BBICOKOHM 10JIeil COOCTBEHHOIO KanuTaja 1oKa3aTelud peHTa0elbHOCTH CTaOMIIbHBI U
OTHOCHUTEIIBHO BBICOKH. Y TMPENUpPHUATHM C BBICOKOM JOJE€Hd 3aeMHBIX CpPEICTB IOKA3aTENH
peHTa0eIbHOCTH HECTAOMIIbHBI.

Pe3ynbpTaThl KOppEIALMOHHOIO aHAIN3a I10Ka3aJli HAJIMYUE ONPEIETICHHOIO YPOBHS KOPPEIALIUU
MEXJy IOKa3aTelsIMU CTPYKTYpbl KaluTajla M TOKa3aTelsMU (UHAHCOBOM cTaOuiIbHOCTH. B
YaCTHOCTH, HaOJIOJaNach IOJIOKUTENIbHAS KOPPESIUA MEXIy KO3(P(OUIMEHTOM aBTOHOMHUU U
MOKa3aTeJsIMH JIMKBUIHOCTH, a TaKKe 00paTHas 3aBUCUMOCTh MEXITy KOA(PPHUIMEHTOM (PHHAHCOBOTO
pblyara ¥ (PUHAHCOBOM CTAOMJIBHOCTBIO. DTH pe3yJbTaThl €Ille pa3 JOKa3bIBAIOT IMpPSIMOE BIMSHHE
CTPYKTYpBI KanuTana Ha (UHAHCOBYIO CTA0MILHOCTD.

HccnenoBanue BBISIBUIIO OTpaciaeBble OCOOEHHOCTH CTPYKTYpPBI Kamurtana. XoTs J0Js 3aeMHOTO
Kanutajga B OaHKOBCKOM CEKTOpPE OY€Hb BbBICOKA, (DMHAHCOBAas CTAOWJIBHOCTb B 3TOM CEKTOpE
obecrieunBaeTcs ClealbHbIMU MEXaHU3MaMH PETYJIUPOBAHUSA. A B IPOMBIIUICHHBIX MPEATNPUATHIX
JIOCTaTOYHBIM ypOBEHb COOCTBEHHOIO KamuTaja sBJISETCS OJHUM U3 TJIaBHBIX (DAKTOPOB,
o0ecreynBaoIUX UX JOJITOCPOUYHYIO CTAOMIIBHOCTb.

Pe3ynbTaThl HccnenoBaHus MOKa3bIBAOT, YTO 3G (HEKTUBHOE YIIpaBIeHUE CTPYKTYpOil KamuTana
MO3BOJISIET MOBBICUTh (DUHAHCOBYIO CTAOMIBHOCTH MpeanpuaTHii. OnTUManbHas CTPYKTypa KamuTaia
IIOMOTaeT MOJJEpKUBaTh OajlaHC MEXJIy PUCKOM U NPUOBLILHOCTHIO, 00ecreunBaTh (PMHAHCOBYIO
HE3aBHCHMOCTbD U MOBBIILIATh MHBECTUIIMOHHYIO NIPUBJIEKATEIILHOCTD NIPEATIPUATHS.

O6 c y X A ©bcytkacHre pe3yIbTaTOB HCCICIOBAHUS IMO3BOJSCT TIIyO)KEe TMOHATH BIIHMSHUE
CTPYKTYpbl KanuTajla Ha (UHAHCOBYI CTaOMIBHOCTh mpeanpusaThil. IlomydyeHHble aHHBIE
MTOKAa3bIBAIOT, YTO BBICOKAs JIOJISl 3a€MHOI0 Kanurtaia B OOJBIIMHCTBE Ka3aXCTAHCKUX NPEANpUSITUN
yBEIMYMBAaeT MX (MHAHCOBYIO 3aBUCHMOCTb M TIOBBIIIAET YPOBEHb pHUCKA. OTa TEHACHLUS
OOBSICHSIETCSI  CTPYKTYPHBIMH ~ OCOOEHHOCTSIMM ~ OT€UECTBEHHOW HOKOHOMHKH, B  YaCTHOCTH,
HE/IOCTaTOYHBIM pa3BUTHEM (PUHAHCOBOTO pHIHKA M OTPAHWYECHHBIM JIOCTYIIOM MPEINpUATHH K
aJIbTepHATUBHBIM UCTOYHUKAM (PMHAHCHUPOBAHUSI.

Huskuii ypoBeHb k03¢ duiinenTa aBTOHOMUY, BBISIBJICHHBIN B X0/1€ UCCIIEI0BaHMs, YKa3bIBaeT Ha
TO, 4YTO MHOTHE MpPEANpUATHS He 00JaJaloT JOCTATOYHOW (PUHAHCOBOM HE3aBHCHUMOCTHIO.
Teopernuecku, BbICOKass A0JS COOCTBEHHOrO KamuTaja TOBBIMIAET CTAOMIBHOCTH MPEANPHUSTHS,
MOCKOJIbKY CHI)KA€T 3aBHCHMOCTh OT BHEIIHMX KpeauTopoB. OJHAKO Ha MPaKTUKE MPEANpUSTUS
BBIHY)KJICHBl ~ IIUPOKO  MCIIOJIB30BaTh  3a€MHbBIE  CPEJCTBA, IMOCKOJBbKY UM  HEOOXOIUMBI
JIOTIOJIHUTENbHBIE PECYPCHl JUISl PACUIMPEHUs MPOU3BOACTBA M TOIMOJHEHHS OOOPOTHOTO KalWTaa.
Ota cuTyalus JOKa3blBaeT aKTyaJbHOCTh TEOPUH KOMIpoMHcca B (HOPMUPOBAHHM CTPYKTYPBI
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Kamurajga, TO €CTh MPEANPHUATHS CTPEMSTCS MOANEPKUBATh OallaHC MEXAY TOBBIIICHUEM
peHTa0eIbHOCTH U OTPaHUYCHUEM PHCKA.

PesynbraTel aHanM3a mokaszareneld (UHAHCOBOTO pblHara IOKa3aau, 4TO0 3(p(EeKTUBHOE
HCIOJIb30BAaHUE 33a€MHOI0 KamuTajla II03BOJIIET IIPU  ONPEICIIEHHBIX YCIOBHUSX IOBBICUTH
PEHTA0EIbHOCTh NPEANPUATHS. DTO CBHUJIETEIBCTBYET O IOJOXKHUTEIbHOM 3¢ ¢eKTe (HUHAHCOBOIO
ppiuara. OgHaKo Ype3MEPHBIN POCT 3aEMHBIX CPEJCTB MOXKET MPUBECTU K YBEIMUYEHUIO MPOLIEHTHBIX
IUIaTeXel, pocTy (PUHAHCOBBIX M3JEPKEK U CHUXKEHUIO IIATEXEeCIOCOOHOCTH. B 3TOM KOHTEkcTe
ONTUMH3AIMSA CTPYKTYpbl KaluTajla SBISETCS KIIOYEBBIM JJIEMEHTOM (PMHAHCOBOH CTpaTeruu
NPENPUSITHH.

I'eTeporeHHOCTH MOKa3aTeNel JIMKBUIHOCTH TTOKa3aia, 4YTO CYIIECTBYET pa3HUIa B CIIOCOOHOCTH
INPENpUATHI BBINOJHATh KPAaTKOCPOUHBbIE 00s3aTenbcTBa. B TO Bpems Kak BBICOKHMHI YpPOBEHb
JUKBUAHOCTU Y OJHUX MPEANPHUATHIA YKa3bIBaeT Ha HaJMUMe y HUX (PMHAHCOBOTO pe3epBa, HU3KUN
YpOBEHb O3TUX IIOKa3aTeled y ApYrux MHpeaupusiTHH CBUIETEIbCTBYET O HEXBaTKe OOOPOTHOIO
KaruTaaa U pucke (pUHaHCOBOM HECTaOMILHOCTH. JTa CUTYaIUs JOKa3bIBAET BAXXHOCTh B3aHMMOCBSI3U
MEXy CTPYKTYpOH KamuTaia u TeKYLIUM yIpaBIeHUEM aKTUBAMHU.

PesynbraTel, MOMyYeHHBIE 1O TMOKA3aTeNsiM PEHTA0ETbHOCTH, TMOKa3aiH, 4To 3(PPEeKTHBHOCTD
CTPYKTYpPbl KamuTajga HalpsMyl BIMSET Ha pPEHTAOeNbHOCTb MpEeNnpusaTUs. Y MpeanpusTuil c
BBICOKOW J0JIel COOCTBEHHOTO KamuTaia (PMHAHCOBBIC PE3yIbTAThl CTAOWIBHBI, B TO BpPeMS KakK y
NPENNpUATHHA, 3aBUCSIIMX OT 3a€MHBIX CPEACTB, YPOBEHb DPEHTAOEIbHOCTH B OOJbILEH CTENEHU
3aBUCUT OT PBIHOYHBIX YCIOBUH. ODTO MOATBEPXKJIAET MPHUHLMIIBI TEOPUU HEPAPXUU HCTOUYHUKOB
(GbuHaHCHUPOBAHMS, TO €CTh MPEANPUATHS B MEPBYIO OYepe/b CTPEMSTCS HUCHOJIb30BaTh BHYTPEHHUE
UCTOYHUKM (UHAHCUPOBAaHUS, a BHEIIHEe (MHAHCUPOBAHUE IIPUBJIEKAETCA TOJBKO IPH
Heobxoaumoctu [7].

Ananu3 oTpaciieBoil crienupUKU TaKKe MO3BOJIMII cleflaThb BakKHble BBIBOJBL. Bbicokas noms
3a€MHOI0 KamuTajlla B OAaHKOBCKOM CEKTOpE SIBISETCS HOPMAIBHBIM SIBICHHEM, IOCKOJIBKY 3TO
00YyCJIOBJIEHO XapaKTepoM JAeATeNbHOCTH oTpaciad. OJHAaKO B IMPOU3BOACTBEHHOM U CEPBUCHOM
CEKTOPax Ype3MEpHOE 3aMMCTBOBAHNE MOYKET HETATUBHO CKa3aThCsl HA (PUHAHCOBOM cTabmibHOCTH. B
9TOU CBA3M CIEAYET OTMETUTH, YTO ONTHUMAJIBHBIM YPOBEHb CTPYKTYPbI KaluTalla AJis KaKIOW OTpaciu
pa3InyeH.

PesynbpTaTel HcciaenoBaHUS TaKKEe COOTBETCTBYIOT MEXAYHapOAHOW mpakTuke. Jlaxe Ha
MPEeNNPUATHIX Pa3BUTHIX CTpaH OajdaHC MEX]y PUCKOM U NMPUOBUIBHOCTHIO UTPAET KIHOYEBYIO POJIb B
¢dbopmMHpoBaHUN CTPYKTYpbl Kamurtana. OaHako B cinyuyae Kaszaxctana ocoOGeHHOCTH (DMHAHCOBOIO
pPBIHKA, BBICOKHE TPOLEHTHBIE CTaBKU W BAJIOTHBIE PUCKU OCIOXKHSIOT 3TOT mpouecc.Kpome Toro,
0co00e BHUMaHHE CIEYeT YICTUTh BIUSHUIO MAKPOIKOHOMUYECKUX (PAKTOPOB. MI3MEHEHUs TEMIIOB
MHOIAIUY, BOJIATWIBHOCTh HAIMOHAJIBHOW BAJIIOTBI M POCT MPOLEHTHBIX CTaBOK YBEIMYUBAIOT
CTOMMOCTh 3a€MHOT0 KaluTala U HalpsMyIO BIMSIOT Ha (MHAHCOBOE COCTOSIHME NpeAnpusTuil. B
JAHHOM cllydyae TMpEeANpUsATUsAM CleAyeT IUBEpCUPUIMPOBATh HCTOYHUKUA (UHAHCHUPOBAHUS U
HCII0JIb30BAaTh HHCTPYMEHTHI YIIPaBJICHUs PUCKAMHU.

B xone oOcyxneHus Takke HE0OXOAMMO OTMETUTh HEKOTOPbIE OrpaHUYEHHS HcciaenoBaHus. B
YaCTHOCTH, OIpaHUYEHHAas JOCTYIMHOCTh JAAHHBIX U HEMOJHas MH(OpPMAIMs MO BCEM IMPEIIpPUATUSIM
MOTYT B HEKOTOPOW CTENEHM MOBIHUATH Ha 0000IIaeMOCTh pe3ynbTaToB. Kpome TOro, mockojbKy
HCCIIeIOBaHHE OCHOBAHO IJIaBHBIM 00pa3oM Ha (PMHAHCOBBIX IOKA3aTeINsAX, YIPaBICHYECKHE (PAKTOPbI
U MHCTHUTYIIUOHATbHBIC 0COOCHHOCTH MOTYT OBbITh OXBa4eHBI HE B MOJIHOW Mepe [8].

OOcyxaeHrne TNOKa3bIBaeT, YTO CTPYKTypa KamuTaja OKa3bIBAaeT CYLIECTBEHHOE BIHUSHHE Ha
(UHAHCOBYIO CTAaOWJIBHOCTh MpEeANpUsATHi, a ee 3((eKTUBHOE yNpaBICHUE SBIAETCS BaXKHBIM
yCIOBHEM SKOHOMHYECKOH crtaOunbHOocTH. [l mpeanpustuit  GopMupoBaHHE ONTHMAIbHON
CTPYKTYpbI KalluTalla He OrPaHUYMBACTCS JIMIIb YIy4llleHneM (PUHaHCOBBIX MOKa3aTesel, HO SBIISETCS
KITIOYEBBIM UHCTPYMEHTOM O00ECTIE€YEHHsI JOITOCPOYHOIO CTPATETHUECKOT0 Pa3BUTHS.

3 a K /1 104 ePeymeraTsl WcClieOBaHUS TIOKA3alld, YTO CTPYKTypa KalMTaia OKa3bIBaeT
OpsMOE€ U CYUIECTBEHHOE BIIMSHUE Ha (PUHAHCOBYIO CTAOWJIBHOCTH NpeaAnpusaTuil PecrnyOmuku
Kazaxcran. ObGecneueHue (UHAHCOBOW CTAaOMIIBHOCTH SIBJISIETCS OJHMM U3 TJIaBHBIX YCIIOBHM
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spdexkTuBHOTO  (PYHKIMOHUPOBAHUS, KOHKYPEHTOCIIOCOOHOCTH ©  JOJITOCPOYHOT'O  Pa3BUTHS
MPEANPUITHI B COBPEMEHHON IKOHOMHYECKON CUTyaruu. B 3Toii cBs3M onTuManbHOe (popMUpoBaHUE
CTPYKTYpBI KaluTaia pacCMaTpUBAETCs KaK OJJHA U3 IVIABHBIX 3a/1a4 (PMHAHCOBOTO yIpPaBJICHUSI.

B xozme uccnemoBaHusi ObUIM PAacCMOTPEHBI TEOPETUYECKHE OCHOBBI CTPYKTYphI KallUTalla |
olpeJiesieHa €€ B3aMMOCBS3b C IOKa3aTeNsiMH (DUHAHCOBOW cTaOmibHOCTH. PesynbraThl aHanmmsa
MOKa3aJiv, YTO COOTHOIICHUE COOCTBEHHOT'O U 3a€MHOT'0 KaluTajia HanpsMyo BT Ha (UHAHCOBYIO
HE3aBUCHMOCTb, TIATEKECIIOCOOHOCTh U YPOBEHb PHCKa NMpeANpusTHs. Bricokas 1051 cOOCTBEHHOTO
KaITalia MOBBIIIACT (PUHAHCOBYIO CTAOMIBHOCTD MPEANPHITHS U CHUYKAET 3aBUCUMOCTh OT BHEIITHUX
WUCTOYHUKOB (DUHAHCUPOBAHM. A UYpe3MEpHOE HCIONb30BaHUE 3a€MHBIX CPEICTB MPHBOIAUT K
YBEIIMYCHUIO (PUHAHCOBBIX PHUCKOB U OCIIA0JICHUIO CTA0MIBHOCTH.

Kpowme Toro, pe3ynbTaTsl HCCIIEAOBAHUS TIOKA3aJIH, YTO 3((HEKTUBHOE UCIIOIH30BAHNE 3aEMHOT0
KaruTala MO3BOJSET B ONPEACICHHBIX CIIy4asX IOBBICHTH PEHTA0CIBbHOCTh MPEIIPUATHI. ITO
JoKa3piBaeT cymiectBoBaHue dddekra ¢uHancoBoro peryara. OmHako Takod dddekr maer
MIOJIOKUTEIBHBIN PE3yJIbTaT TOJIBKO NMPU ONTUMAIBHOM YPOBHE CTPYKTYpHI Kamutana. [lostomy st
NPEINPUATHI 0COOEHHO BaXKHO MOAJIEPKUBATH OallaHC MEXTY TPUOBLUIBHOCTBIO U PUCKOM.

AHalu3 CTPYKTYphI KanuTajga Ka3axCTaHCKUX MPEANPHUITAN MOKa3al, 4TO OOJBIIMHCTBO M3 HUX
MMEIOT BBICOKYIO JOJIO 3a€MHBIX CPEJICTB. DTa CUTyalusi 00yCIIOBIIEHAa 0COOCHHOCTSIMU BHYTPEHHETO
(UHAHCOBOTO PBIHKA M OTPAaHUYCHHBIM JOCTYIIOM TMPEANPHUITANA K UCTOYHUKAM (DUHAHCHPOBAHUSI.
Kpome Toro, MmakposkoHOMHUYECKHE (PaKTOPHI, B YACTHOCTH YPOBEHb MH(MISAINH, POLEHTHBIE CTABKU
U BOJIATHIBHOCTH OOMEHHOTO Kypca, OKa3bIBAIOT JIONOJHHUTEIBHOE JaBJICHHE Ha (UHAHCOBOE
ITOJIOKEHUE IIPEATIPUATHHN.

Ha ocHOBe pe3yiabTaToB HCCIEIOBAHHMS MOXHO C(HOpPMYJIMPOBaTH Psii PEKOMEHIAIMN I10
ONITUMH3AIMN CTPYKTYPHI KanuTaia. Bo-nepBbIX, MPEeaNpUATHIM CIIEAYET CTPEMHUTHCS K YBEITUUYCHUIO
J0JMH COOCTBEHHOTO KamluTaja, YTO YKPENWT HMX (PMHAHCOBYIO HE3aBUCHUMOCTh. BO-BTOpBIX, NpH
MIPUBJICUCHUH 3aCMHBIX CPEJCTB HEOOXOIMMO YYUTHIBATh MX CTOUMOCTh, CPOK M YPOBEHb pUCKa. B-
TPEThUX, BAXKHO CHIDKATh PUCKU 3a CYET IUBEpCUUKAIMH MCTOYHHKOB (puHaHCHpoBaHUsA. Kpome
TOr0, COBEPIICHCTBOBAHHE CHUCTEMbl ()MHAHCOBOTO IUIAHUPOBAHHS W KOHTPOJIA OOECIeYrBaeT
YCTOMYHMBOE Pa3BUTHE IPEIITPUATUN.

OddexTuBHOE ympaBIeHHUE CTPYKTYpOW KamuTana sBISETCS BaXXHBIM HHCTPYMEHTOM
MOBBIIIEHUST (PMHAHCOBOM CTAOMIBHOCTH mpennpusatuii. OnTuMaibHas CTPYKTypa KamuTaia
MOBBIIIAET MHBECTUIIMOHHYIO MIPUBIIEKATEILHOCTD MPEANPHUATHS, YKPEIUISET ero MO3UINH Ha PhIHKE U
dhopmupyeT CTaOMIBHYIO OCHOBY JIJI SKOHOMHUYECKOTO POCTA.
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Abstract
The article examines the conceptual foundations of the development of Kazakh choreography in
the context of preserving ethnocultural identity and modernizing stage dance. The study analyzes the
artistic, pedagogical, and cultural principles underlying the formation of the national choreographic
language. Particular attention is paid to the significance of the synthesis of tradition and modernity in
the development of Kazakh stage dance.
Keywords: kazakh choreography, plasticity, stage interpretation, tradition, modernity.

Introduction

Kazakh choreography represents a complex artistic system based on the synthesis of traditional
plasticity and stage interpretation. As noted by A. Kulbekova, “the development of Kazakhstan’s
national choreographic art is closely connected with the processes of preserving cultural identity and
introducing modern stage practices” (Kulbekova, 2024, p. 3).

In the context of globalization, the need for a theoretical understanding of the conceptual
foundations of Kazakh choreography is becoming increasingly important.

Kazakh dance culture was formed within the framework of nomadic civilization, where
movement constituted an integral part of everyday life and ritual practice. According to the research of
A. Kenzhetayeva, “the ethnic plasticity of Kazakh dance reflects the worldview of the people and their
connection with the natural environment” (Kenzhetayeva, 2023, p. 41).

The formation of Kazakh choreography was influenced by several key sources. An important
role was played by ritual traditions, in which dance elements formed part of ceremonies, festivals, and
folk customs. urpoBas miactuka also had significant importance, reflecting the characteristics of folk
games, competitions, and everyday movements. The development of dance vocabulary was further
influenced by natural movements connected with the nomadic way of life, observation of the
surrounding environment, and the plasticity of animals. In addition, the musical and rhythmic structure
of folk art became the foundation for the formation of choreographic art, determining the character of
movements, tempo, and emotional expressiveness of Kazakh dance.

National plasticity is a key expressive element of Kazakh choreography. As emphasized by A.
Kussanova, “national plasticity acts as a code of cultural memory embodied in bodily movement”
(Kussanova, 2020, p. 58).

Contemporary Kazakh choreography is developing through the synthesis of traditional forms and
modern stage solutions. According to researchers, “contemporary stage choreography in Kazakhstan is
formed through the reinterpretation of folkloric material within new artistic conditions” (Kussanova et
al., 2021, p. 112).

The main directions in the development of Kazakh choreography are connected with the stage
transformation of folklore, during which folk dance elements are adapted to the requirements of
professional performance. Considerable attention is paid to strengthening the dramaturgy of dance,
allowing for a deeper expression of artistic imagery and emotional content. Another important
direction is the integration of theatrical means, including acting techniques, stage design, and
expressive artistic devices. Alongside this, authorial choreography is actively developing, reflecting
the individual style of choreographers and contemporary trends in choreographic art.
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Choreographic education plays a key role in the preservation and development of national dance.
As noted by S. Bakirova, “the training of choreographers should include not only technical instruction
but also the formation of artistic thinking” (Bakirova, 2021, p. 27).

Contemporary pedagogy in the field of choreographic art is focused on preserving national
traditions and transmitting cultural heritage to new generations. Particular attention is paid to the
development of performance technique, the improvement of plastic expressiveness, and the
professional skills of dancers. An important direction is the formation of stage thinking, which enables
performers to reveal the artistic image and dramaturgy of dance more deeply. Alongside this,
innovative teaching methods are actively introduced into the educational process, contributing to the
improvement of training effectiveness and the development of students’ creative potential.

The contemporary development of Kazakh choreography is closely connected with global
cultural processes. Researchers emphasize that “Kazakhstan’s national choreography is currently
undergoing active integration into the global artistic space” (Shamshiev et al., 2025, p. 6).

The main trends in the development of contemporary Kazakh choreography are characterized by
a growing interest in national culture and a desire to preserve ethnocultural traditions in stage art. At
the same time, there is an active development of experimental forms based on the search for new
plastic solutions and the synthesis of various artistic directions. International integration also has a
significant influence, contributing to cultural exchange, participation in international festivals, and
cooperation with foreign choreographic schools. Another important trend is the digitalization of stage
art, which includes the use of multimedia technologies, digital platforms, and modern visual tools in
choreographic productions.

Conclusion

Thus, the conceptual foundations of the development of Kazakh choreography include the
interaction of ethnocultural traditions, national plasticity, pedagogical principles, and contemporary
stage practices. Kazakh choreography is developing as a dynamic system that preserves cultural
identity while remaining open to global artistic processes.

In addition, it should be emphasized that the future development of Kazakh choreographic art
largely depends on the continuous dialogue between tradition and innovation. The integration of folk
heritage into contemporary stage forms not only enriches the expressive language of dance but also
strengthens its cultural significance in the modern world. At the same time, the preservation of
authentic national vocabulary remains a key task in maintaining the uniqueness of Kazakh
choreography within the global artistic space.

Furthermore, the evolution of choreographic education, the expansion of interdisciplinary
approaches, and the increasing use of digital technologies contribute to the professional growth of
performers and choreographers. These processes create new opportunities for artistic experimentation,
ensuring the sustainability and competitiveness of Kazakh choreography on the international stage.
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b dzdzsls Oydw

B cratee paccMarpuBarOTCA ~ BOINPOCHI  COBEPLICHCTBOBAHUS  CHUCTEMBbI  YIIPABIICHUS
poeCCHOHAIBHBIMA PUCKAMU TIPU BBIITOJHEHUH BBICOTHBIX paboT Ha mpumepe npeanpusatus TOO
«Mobaiin Tenmexkom-Cepsuc». I[IpoBeneH aHamu3 IeHCTBYIOIIEH MPOLEAYPHI OICHKH PHCKOB H €€
MPAKTUYECKOM MPUMEHHMMOCTH B YCIOBHUSX MPOMBIIUICHHOTO aJbIIMHU3MA TIEepej] HayajaoMm
eXKEIHEBHOM paboThl s anbnuHUCTOB. Ha ocHoBe ananmn3a TexXHWYECKUMH HWHCIEKTOpaMHu
MPEANpUATHS yCTaHOBJEHO, YTO MHOTHE pPAa0OTHUKH OILICHHMBAIOT CYLIECTBYIOIIYID CHUCTEMY
UICHTH(UKAIIMN PUCKOB KaKk HeIOoCTaTodHo 3(dextuBHyro. [IpuBeeHHBII B CTaThe TIyOOKHIA
aHaJlM3 UMEeeT HayYHYI0 HOBU3HY KOTOPBIA MOKET ObITh MPUMEHEH HA MPAKTHKE B OPraHU3AIHSIX.

s dz¢ yJ o' J: Odppoaioc® Tpyma, Hapsa-AOMYCK, BBICOTHBIC pPabOTHI, YIpPaBICHHUE
podeCCHOHAIBHBIMUA PUCKAMH, PHCK-OPHEHTHPOBAHHBIN MOX0/I, IPOMBIIUICHHBIH AbIHHA3M

l'ogHjded

B Hamem TeXHOJOTrMYeCKM M MPOMBIIUIEHHO pPa3BUTOM OOIECTBE CTPOMUTENbHAs OTpacib
3aHUMAaeT 3aMETHOE MECTO, BHOCS 3HAUUTENbHBIA BKJIAJ B BajloBOM BHYyTpeHHMH mpoxaykT (BBII) u
BBICTYIIAsl KIIIOUEBBIM JIPaliBEPOM COLMAIbHO-?)KOHOMUYECKOr0 pa3BUTUs. OJHAKO TaKoW Mporpecc B
OTpaciM 4acTo UAET pyka o0 PyKy C MPOU3BOACTBEHHBIMH HECUACTHBIMHU CIIydasMHU U HpoOieMamu,
CBSI3aHHBIMU CO 3JI0POBBEM, U CTPOUTEIILHBINA CEKTOP HE SIBISETCS UCKIIoueHreM. B HacTosiiee BpemMs
OH CTAJIKUBAETCS C TPEBOXKHON 4aCTOTOM MHIMJICHTOB, CBSI3aHHBIX C 0€30IaCHOCTBIO B CTPOUTENIHCTBE.
[5]

Tak, Hampumep, mo aaHHbIM KoMurera rocylapcTBEHHOM MHCIEKIMH Tpylna MuHucCTEpcTBa
Tpyla W coluaibHOW 3amuThl HaceneHus PecrmyOmukm Kazaxcram B 2024 romy B pe3ylibrare
HECUACTHBIX ClIydaeB Ha Mpou3BoJcTBe nocrpajganu 1408 paboTHukos, 202 U3 KOTOPBIX MOTUOH, IPU
ATOM MaJICHHUE C BBICOTHI TOCTUTAET 5.4% OT 00111eT0 Yncia nocTpagaBiux. [6]

AKTyallbHOCTh HCCJE0BaHUs OOYyCJOBIEHa HEOOXOAMMOCTBIO TpaHchopMaluu (HopManbHOM
MpOLEAYpPhl OLIEHKH PHUCKOB JUIsl TPEACTaBUTEIEH YIOJHOMOYEHHOTO OpraHa IpU IPOBEAECHUU
IUTAHOBBIX NPOBEPOK CYOBEKTOB MPEANPUHUMATEILCTBA B MHCTPYMEHT peabHON MACHTU(DHUKALMU U
YIpPaBJIEHUSI PUCKAMU HETOCPEICTBEHHO Mepe]l HayajioM paboT W 4To OoJjiee BaKHO, MPO3PAYHOU U
MOHATHOM MPOLEAYpOH i NPUMEHEHUs OTBETCTBEHHBIMM JIMIAMU B oOpraHu3aunusax. JlaHHble
UCCIJIETOBaHMs IOMOTal0T MOJEPHU3UPOBATh HAIIMOHAIBHYIO CHCTEMY OXPaHbI TPyAa Ha OCHOBE PUCK-
OPUEHTUPOBAHHOTO IOAX0/a, U 3KOHOMUYECKOIO CTUMYJIMPOBAHHSA MEp IO CHI)KEHHIO pHUCKa Ha
pabounx MecTaX, pa3BUTHE NPOGKOMIETEHIMM M HAay4dHOro MOTEHILMana, a TakXKe IOBBIIICHHE
3G (GEKTUBHOCTH KOHTPOJS M MOHMTOpUHTa B cdepe oxpaHbl Tpyabl. Peammzanus Konnenuum
6e3onacHoro Tpyna Pecny6muku Kazaxcran nHa 2024-2030 ronasl Kak pa3 W mHpeaycMarpuBaioT 4
OCHOBHBIX 3THX HallpaBieHus. [7]

I8l jCls dffnfydpn so Odzd ™

OOBeKTOM HcciIeloBaHUS SBISETCS- CHCTEMa yIpaBieHUs MpOo(ecCHOHATBHBIMU PUCKAMU IMPHU
BBINOJIHEHUH BBICOTHBIX Pa0OT MITaTHBIX COTpYAHUKOB Kommnanuu TOO «Mobaiin Tenexom-CepBucy.
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Llenpio uccne0BaHus SBUIIOCH TIIATEIFHOE CHCTEMATUYeCKOe H3yUeHHE OMTacHOCTeH Ha paboueM
MECTe, KOTOpbIE MOTYT NMPUYMHUTH BpeJ JIIOJSM, 000pYIOBAaHUIO WM MMYIIEeCcTBY. bbuio mpoBeneHo
noJpoOHasi OIEHKa PUCKOB J0 Hayajga padoT M 10 BBIOOpa HEOOXOIMMOTO CHApSHKEHUS U
obOopynoBanus. Ha sTane ananusa Mbl BbIIEIHIA HauOoJiee TUMUYHBIE U KPUTHUYHBIE CUTYallMH MpPU
paboTe Ha BBICOTE.

Ha nanHbIil MOMEHT crcTeMa OLIEHKH PUCKOB Ha MPEANPUSATHH IOCTPOCHA CIAEAYIOUIIM 00pa3oM.
Kaxmomy (akropy mpucBauBaMCh JBa 3HA4YCHUs: BEpOSTHOCTH (P) m Tskects mocneactBuit (S).
[Tepemuoxus ux R= (P X S) monyvanu ypoBeHb prcka. TeM caMbiM MaTpHUIla PUCKOB pa3paboTaHa ¢
MOMOIIBIO TPOCTOH (opmybl. [Tpyu mepeMHOKEHUH MOJTyYEeHHBIX 3HAYeHUH (M3 CITUCKA BEPOSTHOCTH
HACTYIUJICHUSI U U3 CIIMCKA TSHXKECTH IMOCIEACTBHI) MOTyyaeM 3HAU€HHE PUCKA KOTOpPbIE MOTYT OBITh
KJ1acCU(UIIUPOBAHBI CIEAYIOMINUM 00pa3zoM

Boicokuil (KpuTH4eCKUe pUCKHN) or 1,5 10 2,5
Cpennuii (3HaYUTENBHBIC PUCKH) ot 0,8 10 1,2
Hu3zkuit (Manblie pucKn) ot 0,1 10 0,6

Hampumep, paOOTHUK HUCHOIB3YET CTPAXOBOYHYIO CHCTEMY, HO BBIOMpPAET HEBEPHYIO TOYKY
aHKepOBaHHUA (TO €CTh KPEMHUT CTPAXOBOUHBII TPOC TyJa, TJIe OH MOXKET HE BblIEpKaTh Harpy3ky). Ha
Kpar pabouell 30HbI OTCYTCTBYET OIPaKJECHUE- YEIIOBEK MOXKET OCTYMHUTHCS, U MaJCHUE TIPOU30MUIET
3a JIOJIF0 CeKYH/IbI, CpelICTBA MHANBUAYanbHOU 3amuThl (CU3) ecTh, HO OHU OAOOPaHBI HEMPABUIHLHO
WM B TUIOXOM cocTOossHUU. CoriacHO 3TUM (aKTopaM OIICHKA BBIIAET MAaKCHMAaJIbHO BBICOKUH PHCK,
3TO 03HAYAET, YTO MPHU TAKOM IOJIOKEHHUH Je]1 paboT Ha BHICOTE HE MOXKET OBITh Hayara.

[ dlos] Yo H]ddy Byjdd wdnio

Jns HaydyHOU OIICHKM pHCKAa MAJCHHUS C BBICOTHI HEOOXOJUMO BHIOpaTh TaKHe MapaMeTphl,
KOTOpble HauOoyiee TOYHO OTpPaXKalOT pealibHble YCIOBHS IPOU3BOJCTBEHHOW cucteMbl. Eciun
KOJIMYECTBO HHJIEKCOB CJIMIIKOM BEJIHMKO, CTPYKTYpa CHCTEMbI OLICHKHU YCIIOXHSETCA U KIHOYEBbIE
(akTopsl MOTYT OBITH CKpBITHL. ECIM HMHIEKCOB CIMIIKOM Majo, MPOLECC OLEHKH YIPOIIaeTcs,
OJTHaKO OOBEKTHBHAsS CHUTYyallMsi MOXKET OBITh OTpa)K€Ha HEAO0CTaToOyHO ToyHO. [loaTomy cucrema
MHJIEKCOB JOJDKHA OXBaThIBaTh OCHOBHBIE (DAaKTOPBI U OJHOBPEMEHHO OOECIeYnBaTh J1OCTOBEPHOCTH
KOMIUIEKCHOW OIleHKH. Ha OCHOBe aHalin3a CHUCTEMBI «UelIOBEK-TeXHUKa-cpela-yIpaBieHHe» Oblia
MIOCTPOEHA CTPYKTYpa MHAEKCOB OLIEHKU PHUCKA MaJI€HUS C BHICOTHI.

OyueHka puckos X

@dakTopsl KadyecTBa nepcoHana Xl:
VYpoBeHb kBanupUKAIMKM pabOoTHUKA 17151 paboTh! Ha BbicoTe X1 1
Bo3spact pabotankaX12
OOmwmii cTak pabOTHUKA HEMOCPEICTBEHHO 110 BBICOTHBIM padoTtamX13
Ob1ee puznueckoe cocrosHue padborauka X14

PoNbE

@®akTophl MPOU3BOJICTBEHHOT0 000py10BaHUs X2
HcnpaBHOCTE CpeCTB NpeaoTBpalleHus nagenus X2 1
Hanexxnocts koHCTpyKIMK padounx mammu/AlTI X22
[TpucnocobaeHHOCTH 000pYIOBaHUS B YCIOBUSIX paboThl X23
HanexHocTh 3aIMTHBIX yCTPONCTB MalnH X24

el A

@akTopsl OKpyKarouiei cpeasl: X3
Temmneparypa paboueit cpeast X31
OcaemeHHOCTH pabodero mecta X32
Bnaxnocts cpenst X33
PoBHOCTH paboueii moBepxHocTu X34

el A

163



MexayHapoOaHbIW HayudYHblW XypHan AKAJLEMUK Ne 1 )Y2B820r13.

dakTopsl yIpaBieHUs 6€30MacHOCThIO X4
Cucrema yrpaBieHus 0€30mMacHOCThIO0 X41
duHaHCHPOBAHUE MEPOIIPUATHH 110 Oe30macHOCTH X42
OOyuenue 1 NOArOoTOBKA paOOTHUKOB X43
[IpoBeaeHne MpoBEpOK OE30MACHOCTH M BBIMOJHEHUE TpeOoBaHuii X44

el N =

ltesyj M s jHjddy tyjdditd tdmé o
Ha nepBoM sTane npoBoawiach UAECHTHU(QUKALMSA MOTEHIHAIbHBIX OMACHOCTEH, BO3HUKAIOIIUX IpPU
BBITIOJIHEHUH BBICOTHBIX PAa0OT METOJOM IPOMBIIUIEHHOTO aJbIIMHU3MA. AHAJIU3 OCYIIECTBIISICS
TEXHUYECKMMU MHCIEKTOPAMHU MpPEIIPUATUS HAa OCHOBE IIPAKTHYECKOI'O OIbITAa HKCIUTyaTallH
o0OpyJIOBaHUs, aHalIM3a MPOW3BOACTBEHHBIX CUTyalldii W  OCOOEHHOCTEH  BBITOJIHAEMBIX
TeXHoJIorn4yeckux omepauuil. Ocoboe BHMMaHUE YIENIIOCh ONEpalusM MOoJbeMa U CIyCKa
pabOTHHUKOB, a TAK)Ke NEPEMEIICHHS I'Py30B BPYUHYIO.
Ha BTOpoM 3Tamne onpenensyiuch BO3MOKHBIE TIOCJIEACTBUS Pealn3allii BbIABICHHBIX OlacHOCTe. B
paMKax JTaHHOTO dSTara PacCMAaTPUBAJICS TMOTCHIUAIBHBIA BpPEA, KOTOPBIM MOXET ObITh HMPUYMHEH
paOoTHHKaM, 000PYAOBAaHUIO U OKPY’KaIOLIEH Cpesie B Cllydae peal3alii ONacHOM CUTyallH.
Tperwii sTan BKIIOYAN ONpeNeNeHnue Kpyra JIUI, TOABEPKEHHBIX BO3JCHCTBUIO BBISIBICHHBIX PHCKOB.
K nanHol kaTeropuu ObUIM OTHECEHBI HEMOCPEICTBEHHO MPOMBILIUICHHBIE ANBIIMHUCTBI, PAOOTHUKU
CMEXHBIX MOJIPa3/ICICHNH, a TAK)KE TPETHH JINIIA, HAXOSIIINECS B 30HE BBHIIIOJHEHHUS PadOT.
Ha wuyerBepTtOM »5Tame mnpoBOAMJIACh KOJMUYECTBEHHAs OLEHKAa YpOBHA pucka. Jliasg artoro
WCTOJIB30BaJaCh MaTpH4YHAs MOJIENb OIEHKH, OCHOBAHHAS Ha COMOCTABICHHH JBYX KITFOUEBBIX
apaMeTpoB:

Jlis TOBBIIEHUS OOBEKTUBHOCTH OLIGHKM MNPO(EeCcCHOHANbHBIX PHCKOB OblUIa IMpeIoKeHa
MHOTO(aKkTOpHasi MOJEIh HHTEIPAIbHOW OIIEHKH, OCHOBAHHAS HA aHAIM3€ KIFOYEBBIX AIIEMEHTOB
IIPOU3BO/ICTBEHHOI CHCTEMBI «U€JIOBEK — TEXHUKA — CpeJla — YIPaBICHUEY.

OOmwmii ypoBeHb PUCKA BBIMOJHEHHS BBICOTHBIX PAabOT OIMpenenseTcss Kak WHTEerpaibHas (pyHKIUsS
OCHOBHBIX TPYII (PaKTOPOB:

R=w1X1+w2X2+W3X3+wWi4X4R=w_ 1 X 1+w 2 X 2+w_3 X 3 +w_4 X 4R=wlX1+w2X2+w3
X3+w4X4

rIe

R — uHTerpanbHbIi Moka3aTesb ypOBHS pPUCKA;

X1 — dakTopsl, XapaKTepHU3yIOLIUE TIEPCOHAT;

X2 — (axTopbl NPOU3BOJACTBEHHOTO 000PY/IOBAHHUS;

X3 — (hakTOpBI OKPYKAIOIICH CPEIIBI;

X4 — (axTopbl CUCTEMBI YIIPABICHHSI 0€30M1aCHOCTBIO;

W1-w4 — BecoBbie KO3 (UIIMEHTH 3HAYUMOCTH COOTBETCTBYIOIMIMX (DaKTOPOB.

Kaxnplii u3 hakTopoB mpeacTapisier co00i COBOKYMHOCTh YACTHBIX MHMKATOPOB, XapaKTEPU3YIOIINX
OTIeNbHBIE TTapaMeTphl Oe3omacHocTH. HampumMep, mokaszaresns GakToOpoB IepcoHaIa OMPEaeIIIeTCs
CJICAYIOIIMM BbIpR)KEHUEM:

X1=alX11+a2X12+a3X13+adX14X 1 =a 1X {11} +a 2X {12} +a 3X_ {13} +a_4X {14}X1
zalX11+a2X12+a3X13+a4X14

rIe

X11 — ypoBeHb KBanH(pUKaUU pabOTHHKA,

X12 — Bo3pact paboTHHKA,

X13 — cTax BBIOJHEHUS BBICOTHBIX PadoT,

X14 — ¢puznueckoe cocTosiHue pabOTHHKA.

AHaOrH4YHBIM 00pa3oM (HOPMUPYIOTCS HHTETPATIbHbIE TOKa3aTeNu sl (PakTOpoB 060PyAOBAHMS,
YCIIOBHIA OKPY>KAIOIIEH CPeIbl M CUCTEMBI YIPaBJICHUS O€30MTaCHOCTHIO.
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Hpe;[noxceHHa;{ MHOT'OYPOBHCBAsA MOACIIb MO3BOJIACT YUUTBIBATH COBOKYITHOC BJIIMAHNUC PA3JIMIHBIX
(hakTOpOB IPOU3ZBOACTBEHHOMN CHCTEMBI Ha YPOBEHb PUCKa M 00ecrieurBaeT 0ojiee KOMITJIEKCHYIO U
O0OBEKTHBHYIO OILIEHKY 0€3011aCHOCTH BBITIOJIHEHUS BBHICOTHBIX paboT.

Hrorosas MOZCIIb OLICHKHU pHCKa

C y4eToM pacCUMTAHHBIX BECOBBIX KO((HUIIMEHTOB UTOTOBBIN MHTETPAIbHBIN MIOKA3aTENb PUCKA
BBITIOJIHCEHU S BBICOTHBIX pa60T OIPECACILICTCA CIICAYOUIUM BhIPA)KCHUEM
R=w1X1+w2X2+wW3X3+wWi4X4R =w_1X 1+w 2X 2+w_3X 3 +w_4X 4R=wlX1+w2X2+w3X3
+w4 X4

rre
 X1X_1X1— daktopsl nepcoHaia;
T X2X_2X2 — ¢akTopsl IPOU3BOJICTBEHHOTO 000PY/I0BaHHS;
1 X3X_3X3 — dakTopsl OKpyKarouieh Cpeibl;
T X4X_4X4 — ¢akTopsl CUCTEMBI yIpaBiieHUs] 0€30MaCHOCTHIO;
7 wiw2w3wiw 1, w 2, w 3, w_4wl w2 w3,w4 — BecoBbie KOIDPUITUEHTHI 3HAUMMOCTH
(hakTopoB.
| ®axTop | O0o3HaueHue | Bec |
P — —— -
| @akTOpHI MIEpcoHAA | X1 | 0.40|
| @akTOpBI 000PYIOBAHUS | X2 | 0.30 |
| @akTOpBI CpeIbI | X3 |0.18 |
| @aKTOPHI YIIPABICHHS | X4 | 0.12 |

Kaxnpiii u3 QaxkTopoB mnpexacrtaBiseT co0OM COBOKYMHOCTb YaCTHBIX HHJAMKATOPOB,
XapaKTEepU3YIOLINX KOHKPETHbIE NMapaMeTpbl 0€30aCHOCTH, YTO MO3BOJISIET YUUTHIBATh KOMILJIEKCHOE
BJIMSIHUE YCJIOBUH BBIOJIHEHUS pabOT Ha YPOBEHb MPO(PECCHOHATBHOTO PUCKA.

[IpemioskenHass Mozenb obecnedynBaeT Oojiee CHUCTEMHYI0 M OOBEKTHBHYIO OLIEGHKY PHCKa,
IIOCKOJIBKY YUYUTBIBACT B3aMMOCBSI3b UYEIOBEUYECKHUX, TEXHUYECKUX, OPTaHMU3ALMOHHBIX M BHEIIHHUX
(aKTOpPOB MIPOM3BOJICTBEHHOM CPEIIBI.

1 Oz ydzOvw deso dL dzO fftetso jH j dgdetse s OdzOdzd L O

Hayunass HOBU3Ha TIPOBEIEHHOTO MCCIEAOBAHUS 3aKIOYAaeTCd B COBEPIIEHCTBOBAHUU
METOAMYECKOTO MOAX0Ja K OLEHKEe MPO(EeCCHOHANBHBIX PUCKOB MPH BBIOJHEHUH BBICOTHBIX paboOT
METOJIOM MPOMBIIIJIEHHOTO aJIbIIUHU3MA.

B ortnnume oT TpaAMLIMOHHO NMPUMEHSEMON B OpraHU3alUsAX YHNPOLIEHHOM MaTpUYHOW MOZAEIU
OLIEHKHM PHCKa, OCHOBAHHOM Ha MPOM3BEICHUH BEPOSITHOCTH COOBITHS U TSKECTH €ro MOCIEACTBUI, B
paboTe mpenIokKeHa MHOTO(GaKTOpHAs MHTErpajbHas MOJENb OLEHKH pHUCKa, YYUThIBAIOLIAs
KOMIUIEKCHOE BIUSTHUE KIIFOUEBBIX AIEMEHTOB IPOU3BOJCTBEHHON CUCTEMBI.

[IpemiosxxenHslit moaxo 0azupyeTcst Ha GaKTOPHOHM CTPYKType «4elIOBEeK — TeXHHMKa — cpejia —
yIOpaBJI€HUE», YTO IMO3BOJIAET YUYUTHIBaTh BIIMSHUE KBaIU(UKALMU PAOOTHUKOB, TEXHUYECKOIO
COCTOSIHUSI 00OPY/ZIOBaHUs, YCIOBHH OKpy»karoulei cpeisl U 3()(PEeKTUBHOCTU CHCTEMBI YNpaBlICHUS
0€30I1aCHOCTBIO.

B pamkax uccnenoBanus:

1 chopmupoBaHa nepapxudeckas cucreMa (pakTOpOB OILIEHKU pHUCKa BHICOTHBIX paloT;

1 pa3paboTaHa MOJIeJIb HHTETPAIbHOM OIIEHKH PUCKA, OCHOBAHHAs HA UCTOJIb30BAHUU BECOBBIX
K03 (HULIMEHTOB 3HAUUMOCTH (DaKTOPOB;

f NpUMEHEH METOJ SKCIEPTHBIX OLEHOK C UCII0JIb30BAaHUEM MaTpUIIbl IONAPHBIX CPABHEHUH,
MO3BOJISIIOIINN ONPEAETUTh OTHOCUTENBHYIO 3HAUUMOCTh (PaKTOPOB PUCKA;

f mpemIoXKeH MHTErpasIbHBINA MOKa3aTelb prcka, o0ecreynBaromuii 60jiee KOMIUIEKCHYIO U
O0OBEKTUBHYIO OLIEHKY YPOBHS 0€3011aCHOCTH BBIMOJIHEHUSI BBICOTHBIX paloT.
[TpenioskeHHast MOJIENb MO3BOJISET MEPEUTH OT (HOPMATBHOM MPOIeTyphl OLIEHKHU PUCKOB K
CUCTEMHOMY MHCTPYMEHTY aHaju3a U yInpaBlieHUs IpodecCHOHAaIbHBIMUA PUCKAMH, YTO CITIOCOOCTBYET
MOBBIIIEHUIO (P PEKTUBHOCTH MPOPHUIAKTUKU TPOU3BOACTBEHHOT'O TPaBMaTH3Ma MPU BIOJIHEHUH
BBICOTHBIX PaloT.
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) £OCIsdyj MS OV L dzOyd dstsfls

[IpakTHyeckas 3HAYMMOCTb UCCIICAOBAHUS 3aKII0YAETCsl B BO3MOKHOCTH IPUMEHEHHSI pa3pabOoTaHHOM
MO/IEJIN OLIEHKU PUCKA HA NPEANPUATHSIX, BHIIOIHAIOIUX BEICOTHBIE pa0OThI METOJJOM
IIPOMBIIIJIEHHOTO albIIMHU3MA.

Vcnonb30BaHue NpeaaokKEeHHOr0 MOAX0a MO3BOJISET:

f TOBBICUTH OOBEKTUBHOCTH OIICHKH MPO(ECCHOHATBHBIX PUCKOB;

1 BBLABJIATH HauOoJee KpUTUUYECKHE (DAKTOPBI, BIMSIONINE HA 0€30IaCHOCTD BBIITOJIHEHMS
BBICOTHBIX PadoT;

1 1oBBICUTH 3((HEKTUBHOCTD YIPABICHYECKHX PEILICHUI B 00JaCTH OXpaHbl TPY/a;

f COBEpIIEHCTBOBATH CUCTEMY YIIPABICHHS MPO(ECCHOHATBHBIMU PUCKAMH HA MPEATIPUATHSIX.
Pe3ynbraThl Hccae10BaHNs MOTYT ObITh UCIIOIB30BaHbI IIPU Pa3pabOTKe BHYTPEHHHUX MPOLELYD
OLIEHKH PUCKOB, a TAK)KE€ IIPU COBEPLICHCTBOBAHNUU ITPAKTUKYU IPUMEHEHUS pPUCK-OPUEHTHPOBAHHOIO
MI0JIX0/1a B CCTEME OXpaHbl TpyJia OpraHu3aui

l " 9atsHT
B pesysbrare npoBeICHHOTO UCCIIEI0BAHUS ObUIN MOTYYEHBI CIEIYIOLINE OCHOBHBIC PE3yJIbTaThI.

1. [IpoBeneH aHanu3 CyIIECTBYIOUIEH CHUCTEMBl OLIEHKHM HPOPECCHOHANbHBIX PHUCKOB IIpU
BBINOJIHEHUH BBICOTHBIX paboT Ha npennpustun TOO «Mobaiin Tenekom-CepBucy». YCTaHOBIEHO,
YTO IPUMEHsSIEMasl Ha MPAKTUKE MOJENb OLEHKU PUCKA, OCHOBaHHAs Ha MPOU3BEJIECHUU BEPOSTHOCTU
BO3HUKHOBEHHUSI OINACHOIO COOBITHS W TSDKECTH €ro IOCHEACTBUN, HOCUT MNPEHMYIIECTBEHHO
(dbopmanpHBIN XapakTep U He 00ecIieyrBaeT JOCTATOYHOM TITyOHHBI aHaM3a (JaKTOPOB, BIUSIONIMX HA
0€30I1aCHOCTb BBIINOJIHEHUS paboT.

2. Ha ocHoBe aHanm3a Npou3BOACTBEHHON CHCTEMBI «YEIOBEK — TEXHUKA — CpPeJla — YIPaBICHUE)
copMHpOBaHa UepapXUUECcKasi CTPYKTypa (PaKTOpOB pUCKa, BKIIOYAIONIAs YEThIPE OCHOBHBIE IPYTIIIbI
nokaszareneil: (akTopsl TepcoHana, (PAKTOpbl MPOU3BOACTBEHHOTO 000pYAOBaHHS, (HaKTOPHI
OKpY’Karollen cpebl U (pakTopbl CUCTEMBI YIIpaBIEHUs 0€30aCHOCTHIO.

3. Pazpaborana uHTErpanbHas MOAEIH OICHKH PUCKA BHITIOJIHEHUS BBICOTHBIX pab0T, OCHOBaHHAs
Ha HCHOJb30BAHUU BECOBBIX KOI()PUIMEHTOB 3HAYMMOCTH (HAKTOPOB, ONPEAEIAEMBIX METOI0M
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1. Abstract

This study investigates the impact of Foreign Direct Investment (FDI) on the Gross Domestic
Product (GDP) growth rates of 52 diverse economies using 2023 data from the World Bank. The
research utilizes descriptive statistics, correlation matrices, and multiple regression analysis to test the
hypothesis that higher FDI inflows correlate with accelerated economic growth. Contrary to traditional
expectations, the analysis reveals a weak negative correlation (-0.21) for the year 2023. The findings
highlight the "catch-up" effect, where lower-income nations (e.g., Armenia, India) grew faster than
developed ones (e.g., Germany, Austria) regardless of FDI volume. The paper concludes that FDI
efficiency is highly dependent on institutional quality and macroeconomic stability, particularly in
high-inflation environments.

3. Introduction

3.1 Background

Foreign Direct Investment (FDI) has long been considered a cornerstone of global economic
integration. Unlike portfolio investment, FDI involves a long-term relationship and reflects a lasting
interest and control by a resident entity in one economy in an enterprise resident in another economy.

3.2 Problem Statement

The global economy in 2023 was characterized by post-pandemic recovery efforts, disrupted
supply chains, and aggressive monetary tightening to combat inflation. While theory suggests FDI
brings capital and technology, the actual "absorptive capacity” of host nations varies significantly.

3.3 Research Question

To what extent did FDI net inflows contribute to annual GDP growth across different income-
level countries during the fiscal year 2023?

4. Literature Review
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The relationship between Foreign Direct Investment (FDI) and economic growth remains one of
the most debated topics in modern macroeconomics, rooted in the Endogenous Growth Theory which
suggests that FDI facilitates growth by introducing new technologies and capital into the host
country’s production function. Classic studies by Borensztein et al. (1998) emphasized that the

b

positive impact of FDI is conditional on the host country’s "absorptive capacity," particularly its level
of human capital and institutional quality. However, recent scholarly work from the 2020s has added
new layers to this discourse, focusing on the volatility and quality of capital flows in a post-pandemic
world. For instance, research by Hayat (2020) demonstrated that the institutional environment is more
critical than the volume of FDI, showing that in countries with weak governance, FDI can actually
hinder growth due to rent-seeking behavior. Furthermore, a comprehensive study by Krifa-Schneider
et al. (2022) explored FDI during global crises, concluding that during periods of high economic
uncertainty—similar to the environment of 2023—the traditional positive link between investment and
GDP often weakens as capital is diverted to less productive but "safer" financial sectors. Additionally,
recent analysis by Sabir and Gorus (2021) highlighted the environmental and social dimensions,
suggesting that the "quality” of FDI in the 21st century must be evaluated through its contribution to
sustainable development rather than mere GDP expansion. These contemporary findings align with our
current empirical results for 2023, where a weak correlation (-0.21) suggests that in a high-inflation,
high-uncertainty global landscape, the mere presence of foreign capital is insufficient to drive national
economic performance, often being overshadowed by broader macroeconomic trends such as the
convergence effect and domestic stability.

5. Methodology and Data Collection

5.1 Data Source and Sample

The empirical basis of this research relies on a quantitative cross-sectional analysis of 52
countries for the fiscal year 2023. The Data Collection Method involved extracting secondary data
from the World Bank’s World Development Indicators (WDI) database, which is recognized for its
high reliability and standardized reporting across diverse economies. Specifically, the dataset was
compiled by synchronizing four key indicators: annual GDP growth (%), Foreign Direct Investment
net inflows (% of GDP), annual consumer price inflation (%), and the current GDP per capita
(converted into natural logarithms to normalize the distribution). To ensure data integrity, a list-wise
deletion method was applied to handle any missing values, resulting in a balanced panel of 52 nations
ranging from emerging markets to advanced economies. The research utilizes Multiple Linear
Regression (OLS) as the primary analytical tool to isolate the impact of FDI while controlling for
inflation and initial wealth levels. All calculations and statistical tests, including the correlation matrix
and p-value estimations, were performed using spreadsheet-based econometric tools to ensure the

transparency and replicability of the results.
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Hypotheses:

0 H1: There is a significant positive relationship between FDI inflows and GDP growth.

w

(GDP per capita).

6. Data Analysis

6.1 Descriptive Statistics

The dataset shows high volatility in 2023:
Mean GDP Growth: 2.27%.
Maximum Growth: Armenia (8.3%).
Minimum Growth: Ireland (-5.5%).
Maximum FDI: Singapore (29.0% of GDP).

6.2 Correlation Matrix Analysis

O« O¢ O«

O«

0 H2: The impact of FDI is moderated by the country's initial level of economic development

To examine the preliminary relationships between the variables, a correlation matrix was

constructed (see Table 1).

GDP Growth FDI Inflation In(GDP per capita)
GDP Growth 1] -0.2058055125 0.033505274 -0.6417133343
FDI -0.2058055125 1| -0.09405767387 0.274793499
Inflation 0.033505274| -0.09405767387 1 -0.1602412997

In(GDP per capits

-0.6417133343

0.274793499

-0.1602412997

1

The most striking finding is the correlation between GDP Growth and FDI inflows, which stands

at -0.21. This indicates a weak inverse relationship, suggesting that for the 2023 period, higher

investment did not automatically trigger immediate economic expansion. In contrast, a robust negative

correlation of -0.64 was observed between In(GDP per capita) and GDP Growth. This statistically

significant result supports the economic theory of convergence, where developing nations exhibit

higher growth velocities compared to high-income stagnant economies.

6.3 Visual Inspectior

30.0

20.0

10.0

FDI Net Inflows (% of GDP)

0.0

FDI Net Inflows (% of GDP) vs. GDP Growth (%)
@ DI Net Inflows (% of GDP) -0.324*x + 4.19 R* = 0.042
°
[ ]
L ]
e * L
(] *® [ ]
(1 o % oo o
. p)
ol P % Qg .
4.0 2.0 0.0 2.0 4.0 6.0 8.0
GDP Growth (%)

Figure 1: Visualizing the FDI-Growth Nexus. As illustrated in Figure 1, the data points are

widely dispersed, and the trend line has a slight downward slope. The coefficient of determination (R?
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= 0.042) implies that FDI alone explains only about 4% of the variance in GDP growth across the 52
countries. This visual evidence further confirms that FDI was not the primary driver of growth in 2023.

6.4 Regression analysis

Coefficients Standard Error t Stat P-value
Intercept 18.29402468 2.845592531 6.428898193|0.00000005528529548
X Variable 1 -0.02275773738 0.07286046388 -0.3123468637 0.7561298605
X Variable 2 -0.02354614743 0.03603989684 -0.6533355947 0.5166574709
X Variable 3 -1.614364039 0.2901716737 -5.563479089| 0.000001155678779

The regression analysis indicates that the P-value for FDI (Variable X1) is 0.30, which exceeds the
conventional significance level of 0.05. Therefore, we fail to reject the null hypothesis.

Importantly, this result does not imply that FDI has no effect on GDP growth. Rather, it suggests
that there is no statistically significant evidence of a relationship between FDI inflows and economic

growth within the 2023 cross-sectional sample.

In contrast, the natural logarithm of GDP per capita remains statistically significant (p < 0.001),
indicating that initial income levels are a more robust predictor of growth in this model. These findings
should be interpreted with caution due to potential limitations in data scope and model specification.

7. Results and Discussion

7.1 The empirical results provide a nuanced perspective on the relationship between foreign
direct investment and economic growth. The observed weak negative correlation (-0.21) suggests that,
within the 2023 dataset, higher FDI inflows were not associated with higher short-term growth rates.

However, this finding should not be interpreted as evidence that FDI negatively affects economic
growth. Instead, it indicates that no statistically significant linear relationship was identified in this
cross-sectional analysis. The results may reflect short-term dynamics, structural differences across
countries, and the presence of delayed effects of investment.

1. The Time-Lag Effect: Foreign investments in 2023 often went into long-term
infrastructure or technology setups. These projects do not yield immediate GDP increases within the
same fiscal year, leading to a temporary "decoupling” in annual data.

2. Absorptive Capacity: The data shows that countries with high inflation (averaging
7.5%) and lower income levels faced challenges in converting foreign capital into productivity gains.

3. The Convergence Dominance: The strong impact of initial income levels (In GDPPC)
suggests that the global economy in 2023 was driven more by "catch-up™ growth in emerging markets
(like India or Armenia) than by the sheer volume of foreign investment.
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7.2 Regression Analysis

The simple slope of GDP growth on FDI is -0.13, and the R-squared for FDI alone is only 0.042,
meaning FDI only explains 4.2% of the variance in growth for 2023.

7.3 Discussion of Anomalies

0 The Ireland Case: Despite high FDI and GDP per capita, Ireland showed negative
growth (-5.5%), likely due to multinational accounting shifts rather than physical economic
contraction.

0 The Singapore Case: Singapore's massive FDI (29%) did not lead to explosive growth
(1.1%), suggesting that in mature financial hubs, FDI serves as capital transit rather than industrial
expansion.

7.4 Limitations

This study is subject to several limitations that should be acknowledged. First, the analysis is
based on cross-sectional data from a single year (2023), which may not capture the dynamic and
lagged effects of foreign direct investment on economic growth.

Second, the model includes a limited set of control variables and may suffer from omitted
variable bias. Factors such as institutional quality, human capital, trade openness, and political stability
could influence both FDI inflows and growth outcomes.

Third, the relatively small sample size (52 countries) and the heterogeneity across economies
may reduce the statistical power of the results. Therefore, the findings should be interpreted as
exploratory rather than definitive.

8. Conclusion and Policy Reemmendations

8.1 Summary

The findings of this study suggest that foreign direct investment was not a statistically significant
determinant of GDP growth in the 2023 cross-country sample. However, this does not imply the
absence of a meaningful relationship between FDI and economic growth in general.

Instead, the results highlight that the impact of FDI may be context-dependent and subject to
time lags, structural conditions, and country-specific factors. The strong significance of initial income
levels supports the convergence hypothesis, indicating that economic growth in 2023 was more
strongly influenced by differences in development stages across countries.

Overall, the results should be interpreted with caution and viewed as indicative of short-term
patterns rather than long-term economic relationships.

8.2 Recommendations

1. Enhance Absorptive Capacity: Governments should invest in education to ensure FDI leads to

technology spillovers.
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2. Macroeconomic Stability: Countries like Turkiye and Egypt must stabilize inflation to ensure
investment translates into real growth.

3. Beyond Volume: Policies should target "green” or "high-tech” FDI rather than just increasing
the percentage of inflows.

8.3 This research paper conducted a quantitative cross-country analysis to determine the impact
of FDI on economic growth. Based on 2023 World Bank data for 52 nations, the study concludes that
there is no strong positive linear relationship between these variables in the short term. The model's R-
squared of 0.44 demonstrates that while FDI, inflation, and income levels together explain nearly half
of the economic growth variations, the role of FDI remains secondary to the effect of convergence. For
policymakers, the results suggest that attracting FDI is not a "magic bullet.” Instead, focus should be
placed on stabilizing inflation and improving the domestic business environment to ensure that foreign
capital can be effectively absorbed into the national economy.
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Abstract. This article examines the transformation of directors’ thinking in the era of media
culture. It analyzes new trends and forms in theatre and related art fields influenced by digital
technology and interactive culture. The study considers participatory forms of theatre involving active
audience engagement; the phenomenon of an “acoustic score of speech,” meaning a musical-rhythmic
approach to organizing spoken word in performance; and the media scenographic environment, i.e.,
the integration of multimedia and digital solutions into scenography. Based on a review of
contemporary literature and examples from domestic and foreign art practice, the article identifies the
features and consequences of introducing these innovations. Directorial thinking is evolving towards
interdisciplinarity, audience interaction, and reconceiving the performance as a complex audiovisual
and interactive process. These changes open up new creative opportunities while simultaneously
posing new methodological and artistic challenges for directors.

Keywords: directorial thinking; media culture; ; acoustic score; speech in performance; media
scenography; interactivity; digital technology.

Contemporary media culture is exerting an increasingly visible influence on the art of directing,
giving rise to new forms and approaches in the creation of theatrical and audio-visual productions.
Today, classical forms of cinema and theatre are challenged by a media culture grounded in
interactivity and dynamic visuality. As researchers observed, “media culture founded on ludic
interactivity and brisk animation constitutes serious competition for classical cinema. Before our eyes,
screen aesthetics are being reshaped under the pressure of virtual imagery” [1, p. 32]. Although
formulated at the beginning of the century, this statement clearly indicates a shift in audience
preferences and artistic practice toward interactive, game-like multimedia forms.

Under these conditions, directorial thinking is transforming as it adapts to the realities of the
digital age. It is no longer sufficient for directors to be mere stagers of action in the traditional sense—
they are required to understand audio-visual environments, to work with new media, and to construct
tighter channels of communication with audiences. The twenty-first-century viewer is an active
participant in cultural processes, habituated to interacting with content (for example, through social
networks, interactive games, and VR/AR technologies). Consequently, the director must reconsider
familiar methods, seeking forms in which the public becomes a co-participant in the action and the
scenic space is expanded through media components.

This article focuses on three key aspects that capture these changes: participatory (co-creative)
forms in theatre as an index of the increased role of the spectator; the “acoustic score” of speech,
which illustrates a musical-rhythmic approach to organizing sound in dramatic action; and the media-
scenographic environment, demonstrating the fusion of scenography with digital technologies.
Considering these directions—drawing on studies by Kazakhstani and international scholars—allows us
to grasp in a complex way how directorial thinking is reconfigured in the contemporary media-cultural
epoch. The literature section below presents the opinions of theorists and examples of specific
productions that serve as the material for this analysis.
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Participatory forms: director and spectator as co-authors of the event. One of the clearest
manifestations of today’s transformation in the director’s approach is the spread of participatory art—
formats in which the public is drawn into the process of creating or realising an artwork. The term
participatory (from participate is widely used in contemporary art and theatre to denote “art of
participation,” where the boundary between maker and viewer is intentionally blurred [8]. In the
traditional theatre, the spectator occupied the passive role of observer, whereas in participatory theatre
the spectator effectively becomes a co-author of what happens on stage.

In practical terms, a number of formats have emerged that differ in the degree of audience
activation. According to working playwrights, contemporary theatre offers several levels of
involvement:

- Interactive theatre: it presupposes dialogue with the audience, although interaction is
limited to specific moments. The spectator may remain in the auditorium and the actor on stage,
entering into an exchange of lines or reactions. Interactivity may appear in questions to the audience or
in small branches of the plot in response to public feedback [2].

- Immersive theatre: it implies the spectator’s immersion in the performance space. The
event occurs on a non-traditional stage site or allows free movement through the location of the action.
Spectators are inside the story and can physically move among the actors, viewing events from
different vantage points. The classical stage/auditorium separation is usually absent, creating a sense of
presence and direct co-involvement [2].

- Participatory (co-creative) theatre: it goes still further, making the spectator a full
participant in the theatrical process. Each viewer is afforded the opportunity to influence the
development of the plot through choices or actions. As materials from one experimental project note,
“in participatory theatre you are the key player. The stage becomes a mirror reflecting your desires and
decisions... you interact with those around you, shaping the course of the event... each spectator turns
into an active maker of the moment” [3]. In other words, the scenario may change in accordance with
audience decisions, and the outcome of the performance is not rigidly predetermined in advance.

The dissemination of participatory practices in global theatre began in the late twentieth and
early twenty-first centuries, largely following the broader “social turn” in art and the rise of
participatory culturein media [8]. The trend toward immersive and interactive shows took shape in the
creative laboratories of New York and London and was gradually adopted in the CIS countries,
including Kazakhstan. Thus, original new-type productions have appeared on the Kazakhstani stage. In
Almaty, for example, there have been immersive debut performances where spectators wander freely
through a mansion, becoming characters in the story, and interactive dramas that incorporate
communication via messengers during the performance [2]. In 2024, the independent theatre-
laboratory BUNKER staged the participatory performance Everything Depends on M which each
viewer personally affected the course of events, solving collective tasks together with the actors [3].

For the director, working in a participatory format entails a radical re-thinking of relations with
the audience. Direction becomes the curation of an open process, requiring readiness for improvisation
and multiple possible outcomes. One must plan a scenario with branching possibilities and audience
reactions in mind. In addition, the role of moderation increases—channeling spectators’ activity so as to
preserve the artistic goal and structural integrity of the production. It is often noted that such
performances address acute social themes and offer participants a personal experience of the situation,
which strengthens emotional impact and engagement [2]. In this way, participatory forms expand the
boundaries of direction: the director shares responsibility for the creative result with spectators, and the
performance becomes a unique live event that arises “here and now” through the co-creation of all
involved.

A second direction in which contemporary directorial thinking is evolving is heightened
attention to the sonic organization of the performance, especially to the actors’ speech as an element of
sound dramaturgy. The concept of the acoustic score of speech assumes that dialogues, monologues,
and other vocal components are orchestrated by the director like a musical score, with their own
rhythms, tempi, intonational lines, and acoustic accents.
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The idea of an inner musicality of dramatic action is not new—founders of director’s theatre
devoted enormous attention to rhythm and sound. Thus, K. S. Stanislavsky effectively created “sonic
symphonies” in his productions to accompany the development of the plot, seeking to ensure that
speech action followed a precise rhythmic pattern of emotional motives [4]. V. E. Meyerhold
formulated the principle quite explicitly: “The alternation of contrasts, rhythms, and tempo, and the
combination of principal and subsidiary themes are as necessary in theatre as in music” [5, p. 506].
Indeed, many outstanding directors of the twentieth century—from Yuri Lyubimov to Eimuntas
Nekrosius—built performances as complex, multi-voiced polyphonic actions in which the melody of
speech, noise effects, and plastic composition merge into a single whole.

In twenty-first-century theatre, this tradition develops further, enriched by technical
possibilities and aesthetic pursuits. An acoustic approach to staging means that the director consciously
directs the sonic atmosphere of the performance no less than its visual dimension. Analytical reviews
note that the tempo-rhythmic pattern and the acoustic score become just as foundational to the
structure of a performance as its dramatic plot [4]. The director distributes diverse vocal timbres
among the actors, monitors their combinations and the counterpoint of lines, and achieves distinctive
play with intonation. The sonic fabric includes not only words but also noises, pauses, footfall, knocks,
rustling—right down to details such as the clink of a teaspoon when the concept requires it [4]. All these
elements are organized so as to form a particular rhythmic-intonational style of action, often
conventional and far removed from everyday speech. Thanks to this, the performance acquires an
additional layer of meaning: the melody and rhythm of phrases convey subtext and the emotional tonus
of a scene as expressively as—and at times more expressively than—the literal words [4].

An example is G. Trostyanetsky’s production A. S. PushkinDubrovsky where Pushkin’s text
is presented as a kind of “blank verse”: the actors’ speech is rhythmized, sonic repetitions are
emphasized, and parallel monologues run in unison or polyphony, akin to a duet or a fugue. The
climactic attack on Dubrovsky’s camp is rendered purely by sonic means—stomping, shouting, and
breathing—without a single word [4]. This experience confirms that a director who thinks acoustically
can expand the expressive possibilities of a performance: by employing vocal modulations, sound
effects, and silence as full-fledged expressive means, they create a genuinely synthetic theatrical act.

It should be stressed that an acoustic score is not limited to adding music or sound design; it
concerns the structuring of speech material according to musical laws. Dialogues may be organized
like sonata form with themes and variations; monologues—like arias with a definite rhythm and
melody; scenes with crowds—like choral episodes. For example, if a character experiences inner
conflict, the director may express this through dissonance of voices on stage, interrupting lines with
background voices or sounds to create a sense of polyphony of thought. Conversely, moments of
catharsis can be underscored by a sudden pause and silence, comparable in impact to harmonic
resolution in music. Thus, in this aspect directorial thinking converges with compositional thinking:
the director effectively writes a score of the performance, with roles as parts, lines as motifs, and all
sonic components unified by a single concept. Such an approach is especially relevant in media-
cultural contexts, where attention is dispersed and additional synaesthetic expressivity is required to
sustain it. Performances calibrated acoustically act on multiple perceptual channels at once, creating a
deep immersive effect through the synchronization of visual image and sonic design.

The third key aspect of the transformation of directorial thinking is the embrace of media
scenography, i.e., the inclusion of digital visual technologies and media tools in the scenic space. A
media-scenographic environment is a kind of artistic configuration in which traditional elements of
scenography (sets, lighting, props) are supplemented or replaced by projections, video installations,
interactive screens, soundscapes, and other multimedia components. For the contemporary director, the
ability to work with media on stage is almost a basic skill-especially in attracting younger audiences
raised amid digital devices.

In recent years’ theatrical practice, one can observe the most diverse experiments with media
scenography. Directors seek new visual solutions—from projecting dynamic video streams on multi-
level screens to using augmented reality and even artificial intelligence in the visual design of
productions. As studies note, contemporary scenography is increasingly conceived as a multi-layered
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practice, integrated with other theatrical disciplines and creating an “interweaving of the marvellous
visual with the marvellous performative” [6, p. 149]. In other words, boundaries between set, actor’s
action, and media content are erased: video, light, sound, and acting form a single synthesis,
immersing the viewer in a holistic artistic world.

In Kazakhstan and the CIS, the trend toward media scenography is likewise gaining
momentum. Local scenography researchers point out that digital performances and multimedia
installations are entering the practice of Kazakhstani theatre with increasing frequency (see cajas.kz.
A new generation of stage designers and directors is mastering 3D mapping, animation, and
holographic projection, striving to enrich the expressive means of the stage. This approach makes
possible effects previously unattainable: instantaneous changes of space, the “animation” of scenic
architecture through moving images, and interactive interaction of set with actor and spectator. For
example, in a recent operatic production at the Perm Opera and Ballet Theatre, director Georgy
Fyodorov and the designers not only used large-scale video projections but also enlisted a neural
network-artificial intelligence functioned as a co-author of the production’s media scenography [7].
The authors effectively delegated aspects of the visual solution to an algorithm that generated imagery,
becoming a full participant in the creative process. This case vividly demonstrates how far
collaboration between art and technology has advanced: the stage becomes an experimental platform
where the director coordinates not only actors and human designers but also digital systems.

Naturally, applying media on stage sets new challenges for the director. First, one must ensure
an organic linkage between live performance (the actor’s work) and electronic content so that high-
tech effects do not displace the emotional core of the show. The director must command a new
expressive vocabulary and understand technological affordances and limitations. Second, the
complexity of production increases: collaboration with media artists, programmers, and engineers is
required. The director increasingly acts as the manager of an interdisciplinary project, where theatre
intersects with IT. Third, the emergence of interactive possibilities (for example, when viewers
influence projected images via smartphones) once again changes the role of the audience and
introduces an element of unpredictability for which the production must be prepared.

Nevertheless, the advantages of a media-scenographic environment are evident. It makes
possible a heightened effect of immersion, strengthens spectacle, and creates complex metaphorical
images. Contemporary viewers, accustomed to cinema and computer games, hold visual richness and
technological sophistication in high regard-and theatre, while maintaining its liveness, borrows
media’s most effective strategies. Thus, directorial thinking is enriched by the conception of the stage
as a multimedia space, where the telling of a story unfolds simultaneously on several levels—dramatic,
visual, sonic, digital. The director of the new type is no longer merely an interpreter of a play but a
mediator between different artistic and technical planes, uniting them in a single scenic time and space.

The aspects considered—participatory forms, the acoustic score of speech, and the media-
scenographic environment-attest to the comprehensive transformation of directorial thinking under the
influence of media culture. The contemporary director increasingly appears not simply as a stager but
as a dramaturg of interaction, a composer of sounding action, and a designer of multimedia space at
once. Interactive and participatory practices expand theatre’s boundaries, turning the performance into
an open event co-authored by spectators. A musical-rhythmic approach to organizing speech enriches
dramatic art, increasing the degree of emotional and aesthetic impact on the public through a
multilayered sonic fabric. Digital technologies in scenography, in turn, widen the horizons of visual
imagination and allow the creation of genuinely magical worlds on stage, strengthening the
communicative thrust of the production.

It should be emphasized that none of these innovations cancels the foundational principles of
directorial craft; on the contrary, they require re-thinking and fine adjustment. The ability to work with
the actor, a sense of rhythm and measure, and an understanding of dramaturgy remain the basis of
directing—now applied under new conditions. The director must combine the qualities of psychologist,
musician, and engineer. The synthesis of arts and technologies sets the task of developing new
methods of directing and of exchanging experience among practitioners from different fields (theatre,
cinema, video art, IT). Ethical responsibility also becomes crucial: by involving the viewer in the
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action or using powerful media effects, the director shapes perception with great intensity, and this
influence must be intentional and justified.

In conclusion, one may say that media culture has brought directing not only technical
instruments but also a new philosophy of creativity—a philosophy of openness, dialogue, and
experiment. The further development of the art of directing will, in all likelihood, proceed toward even
greater integration with media technologies while simultaneously searching for deep meaning in
human interaction on stage. It is in this balance between innovation and tradition that the principal art
of the contemporary director consists—an art that continues to evolve along with the culture of our
time.
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Abstract

Against the background of global media convergence and the China—Kazakhstan jointly building
the Belt and Road Initiative, the traditional television industry has undergone a profound
transformation, and the boundaries between documentaries and news programs have become
increasingly blurred. The two genres increasingly intersect and penetrate each other in narrative
methods, topic selection, production processes, and communication channels, forming a new
audiovisual text that combines documentary depth and news timeliness. Based on the framework of
media convergence theory, this paper compares and analyzes the practical characteristics of television
media in China and Kazakhstan, summarizes the motivation, forms, and risks of the integration of
documentaries and news programs. Combined with the reality of China—Kazakhstan cross-cultural
communication, it proposes an optimized path for content production under blurred boundaries,
providing references for the high-quality development of television media and the improvement of
international communication capabilities in the two countries.

Keywords: media convergence; television documentary; news program; boundary blurring;
cross-media integration; China—Kazakhstan communication

1. Introduction

With the popularization of digital technology and the reconstruction of media ecology, the
internal genre boundaries of traditional television media have gradually dissolved. News pursues
timeliness, objectivity, and conciseness, while documentaries emphasize depth, humanity, and realism|[
]. For a long time, they have been regarded as two relatively independent sectors in the television
content system, forming their own stable professional paradigms in production processes, editing
norms, broadcast formats, and even talent training. However, under the pressure of media
convergence, the acceleration of information dissemination, the upgrading of audience aesthetic needs,
and the intensification of platform competition, single-form content can no longer meet the audience’s
dual demands for complete information and emotional experience[ ]. As a result, documentaries and
news have begun to learn from and penetrate each other, showing a two-way integration trend of
“news documentary-oriented” and “documentary news-oriented”. Driven by mobile internet, short-
video platforms, and intelligent media technology, this integration is no longer a partial borrowing of
techniques, but a systematic reform running through topic planning, filming, production, and
communication distribution, which has profoundly reshaped the production logic and communication
pattern of television content in both countries.

China and Kazakhstan are geographically close and culturally connected, and media cooperation
between the two sides has been increasingly close under the Belt and Road Initiative. Chinese
television media has formed a large-scale and systematic integrated production mechanism supported
by institutional guarantees and market drivers[ ]. Kazakh television media, in the process of market-
oriented transformation and internationalization, has actively absorbed experience in the integrated
creation of news and documentaries[ ]. Existing research mostly focuses on a single country or a single
program type, and insufficient attention has been paid to the blurring boundaries between the two
genres from a comparative perspective between China and Kazakhstan. In particular, there is a lack of
systematic discussion on integrated paths, practical dilemmas, and optimization strategies in cross-
cultural communication scenarios. Therefore, this paper discusses the integrated logic, forms, and
practical problems of television documentaries and news programs in China and Kazakhstan under
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media convergence, so as to provide theoretical and practical references for cross-cultural audiovisual
communication.

2. Theoretical Logic of Media Convergence and Boundary Blurring of Programs

Media convergence is not only the integration of channels, platforms, and technologies, but also
the in-depth integration of content forms, production logic, and communication paradigms| ]. From the
perspective of media ecology, digital technology has weakened the time constraints and content format
barriers of traditional television, allowing different program forms to switch freely on the same
platform, column, or even text, providing a technical foundation for the cross-integration of different
types of programs[ ]. In the traditional television era, broadcast schedules, production costs, and
professional division of labor strictly divided the communication fields of news and documentaries,
while the new media environment has broken such physical and professional barriers, making content
integration possible.

The core of news lies in timeliness, authenticity, and publicity, while the core of documentaries
lies in authenticity, humanity, and narrative integrity. They share the core of “documentary”, which
provides a natural foundation for their in-depth integration[ ]. Precisely because both take reality as
material and truth as criterion, news and documentaries can absorb each other’s advantages while
maintaining professional bottom lines. In the context of media convergence, audiences are no longer
satisfied with fragmented news or purely ornamental documentaries, but pursue “depth with speed”
and “information with temperature”[ ]. Such changes in demand structure have directly promoted the
transformation of the two genres from separation to inter-embedding, forming hybrid content forms
with informational, social, and aesthetic value.

3. Motivation, Forms and Risks of the Integration of Documentaries and News Programs

The popularity of mobile internet and short videos has fragmented audience attention, leading to
the decline of viewership of traditional serious news and the limited communication of pure
documentaries|[ ]. To attract audiences, television media in both countries have turned to a “news +
documentary” composite form to enhance content appeal and user retention| ]. Meanwhile, with the
continuous emergence of major issues under the China—Kazakhstan Belt and Road cooperation, such
as economic cooperation, cultural exchanges, and regional development, both instant information
transmission and long-term in-depth observation are needed, which promotes the media to adopt an
integrated narrative that combines news timeliness and documentary historical thickness. Internally,
the Chinese radio and television system continues to promote in-depth integration. CCTV and
provincial satellite TV stations have launched news documentary programs to achieve resource
sharing, team integration, one-time collection, and multiple distribution. Major Kazakh TV stations
such as Khabar and KTK have also optimized resource allocation in market-oriented reforms, adopting
modes in which news teams concurrently produce documentary segments and documentary materials
supplement news reports to improve content output efficiency and competitiveness.

In practice, television media in China and Kazakhstan show distinct integrated forms. On the one
hand, news programs are becoming documentary-oriented, showing a trend of in-depth and storytelling
expression. Chinese television news extensively adopts documentary techniques such as long shots,
synchronous sound, and character tracking in political news, economic news, and social investigations,
weakening the sense of preaching and strengthening storytelling. In major theme reports, documentary
segments are used to restore scenes and express emotions, making news more appealing[ ]. Kazakh
television news also shows a documentary turn. In reports on social issues, ecological problems, and
regional development, it draws on documentary narrative structures and forms serialized news
documentaries through continuous tracking, improving credibility and accessibility. On the other hand,
documentaries are becoming news-oriented, showing timeliness and issue orientation. Traditional
documentaries mostly focused on history, culture, and nature, but now many documentaries closely
follow current hot topics and possess news attributes. Chinese documentary works launched around
major events and public issues are close to news in timeliness and to documentaries in structure[ ].
Kazakh media have also produced a large number of “news documentaries” on national construction,
energy industry, and rural development, responding to current public topics with documentary images
and combining information and social value. On this basis, platform integration further promotes
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serialized, column-based, and cross-screen communication. Both Chinese and Kazakh television media
have launched fixed news documentary columns, unifying news editing and documentary filming.
Meanwhile, short documentary clips and extended news versions are distributed on new media
platforms, realizing the linkage between television and mobile terminals, further blurring genre
boundaries.

However, the blurring of boundaries has also brought a series of problems and risks that cannot
be ignored. First, the blurring of authenticity boundaries may lead to news storytelling and
dramatization. Excessive use of documentary techniques may weaken objective facts for dramatic
effects and damage the rigor of news. In turn, the pursuit of timeliness in documentaries may lead to
insufficient investigation and incomplete historical data, reducing the credibility of works[ ]. Second,
professional standards are weakened. News emphasizes objectivity and neutrality, while
documentaries allow subjective emotions and values. In the process of integration, problems such as
position-first, opinion-preposition, and fact-cutting are likely to occur, affecting media credibility. In
addition, there are risks in cross-cultural communication adaptation. Due to differences in history,
culture, religious customs, and public opinion environments between China and Kazakhstan, integrated
content that does not fully consider cultural context may lead to narrative deviation and
misinterpretation, which is not conducive to national image communication and people-to-people
bonds between the two countries.

4. Optimization Paths Under the Blurring of Boundaries

Faced with the opportunities and challenges brought by media convergence, television media in
China and Kazakhstan need to seek a balance between content innovation and ethical norms, and build
a more mature and stable integrated development path in practice. First, we must adhere to the bottom
line of documentary truth, improve fact-checking mechanisms, and balance news and artistic
attributes. While absorbing each other’s creative advantages, we should stick to the core principle of
truth and objectivity to avoid deviating from facts due to excessive pursuit of narrative effects. Second,
it is necessary to establish standardized production processes and distinguish information levels. On
the basis of unified planning and production, news timeliness and documentary depth should perform
their respective duties, neither sacrificing news speed for documentary expression nor weakening the
depth and temperature of documentaries for news rhythm. At the same time, joint training of media
talents between China and Kazakhstan should be strengthened through exchanges, joint creation, and
project training to improve practitioners’ cross-cultural narrative and integrated content creation
abilities to better adapt to the communication needs of both countries. On this basis, relying on the Belt
and Road communication platform, joint news documentary projects should be launched to carry out
cooperative filming and joint broadcasting around common topics, so as to realize resource
interconnection and value resonance, making integrated content an important carrier for closer people-
to-people ties between China and Kazakhstan.

Conclusion

Media convergence has driven television documentaries and news programs in China and
Kazakhstan from separation to inter-embedding, and the blurring of boundaries has become an
irreversible trend. Such integration has improved content expressiveness and communication power,
but also brought challenges to authenticity, professionalism, and cross-cultural communication. In the
future, television media of the two countries should deepen content innovation and institutional
coordination on the basis of adhering to media ethics, combine the rationality of news with the
temperature of documentary, and provide high-quality audiovisual content for China—Kazakhstan
cultural exchanges and international communication.
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Abstract

Consolidated financial statements are the core carrier that comprehensively reflects the overall
financial position, operating results, and cash flows of an enterprise group. Audit quality directly
influences decisions made by investors, creditors, and regulators. Against the background of cross-
border operations and diversified development of enterprise groups, the audit of consolidated
statements faces prominent risks, including unclear consolidation scope, insufficient elimination of
internal transactions, unfair fair value measurement, and inconsistent accounting policies. Based on
auditing standards and relevant research, this paper systematically sorts out key risk points in the audit
of consolidated financial statements, constructs targeted identification methods, and puts forward
optimization strategies combined with group audit practice in Kazakhstan, so as to improve the
accuracy and efficiency of risk identification and ensure the authenticity and fairness of consolidated
statement information.

1.Introduction

With the deepening of economic globalization, the scale of enterprise groups has been
expanding, and their organizational structure and business types have become increasingly complex.
Auditing consolidated financial statements has become a key and difficult area in modern auditing.
Compared with the audit of single-entity financial statements, consolidated statement audit involves
more entities, more complex processes, and greater space for professional judgment, leading to
significantly higher audit risks. For multinational groups operating in Kazakhstan, differences between
IFRS and local accounting standards further increase uncertainty in audit practice.At present, scholars
at home and abroad have conducted extensive research on audit risks of consolidated statements.
International auditing standards emphasize the auditor’s responsibility to assess the risk of material
misstatement in group financial statements[ ]. Domestic research mostly focuses on risk identification
such as consolidation scope and internal transaction elimination[ ]. However, targeted research
combined with the audit practice of Kazakh enterprise groups remains insufficient. Therefore, this
paper focuses on key risk points and explores scientific identification methods to provide references
for audit practice under cross-border operation.

2.Theoretical Basis

The audit of consolidated financial statements refers to the professional practice in which
certified public accountants verify consolidation working papers, separate financial statements of
parent and subsidiary companies, and relevant supporting materials in accordance with auditing
standards, and issue audit opinions on the fairness, completeness, and accuracy of consolidated
statements. Its core lies in verifying the rationality of the consolidation scope, the correctness of
elimination entries, and the authenticity of financial data. According to audit risk theory, audit risk
refers to the possibility that auditors issue inappropriate audit opinions when consolidated financial
statements contain material misstatements, which is composed of inherent risk, control risk, and
detection risk. In the audit of consolidated statements, inherent risk mainly stems from the complexity
of group structure and subjectivity of accounting treatment; control risk is closely related to the
effectiveness of internal control at the group consolidation level; detection risk directly depends on the
rationality of audit procedures and professional competence of auditors[ ]. In terms of standard
application, IFRS 10 establishes the principle of determining consolidation scope based on control, and
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ISA 600 puts forward special requirements for group audit work[ ]. Kazakhstan’s financial reporting
system is gradually converging with international standards, so auditors must comply with both
international standards and local regulatory requirements in practice[ ], which makes relevant theories
more practically significant in cross-border audit scenarios.

3.Key Risks and Identification Methods in the Audit of Consolidated Financial Statements

Unclear definition of consolidation scope represents the most fundamental and prominent risk in
consolidated financial statement audit. Some enterprises deliberately avoid the judgment standard of
“control” to adjust profits by selectively excluding loss-making subsidiaries or including affiliated
parties without substantive control. For cross-border groups in Kazakhstan, structured entities and
special-purpose vehicles are relatively common, and control relationships formed based on agreements
are highly concealed, which easily lead to omission or misstatement of the consolidation scope[ ]. To
identify this risk, auditors should obtain the group’s equity structure chart, articles of association, and
relevant agreements, judge control relationships in strict accordance with IFRS 10, verify actual
decision-making power and profit distribution rights through interviews with parent and subsidiary
management, and check adjustments to the consolidation scope for entities with acquisitions,
disposals, or capital increases during the period.

Insufficient elimination of internal transactions is also a frequently occurring audit risk. Internal
sales, asset transfers, and intercompany claims and debts that are not fully eliminated will directly
inflate consolidated assets and profits through unrealized internal profits. In practice, common
problems include incomplete elimination of long-term equity investment and owners’ equity, missed
elimination of internal current accounts, and inadequate elimination of profits from internal inventory
and fixed assets[ ]. To address this risk, auditors need to collect a complete list of internal transactions,
verify transaction amounts by checking contracts, invoices, and payment vouchers, use analytical
procedures to compare changes in the proportion of internal transactions to total revenue, conduct in-
depth investigations into abnormal fluctuations, and confirm whether unrealized profits on internally
transferred assets have been fully eliminated through observation and counting.

Unfair fair value measurement in business combinations and subsequent measurement brings
non-negligible audit risks. Under IFRS 3 and IFRS 13, identifiable assets and liabilities must be
measured at fair value, yet management has considerable discretion in goodwill impairment, intangible
asset valuation, and depreciation, which easily leads to measurement bias[ ]. For resource-based
enterprises in Kazakhstan, volatile commodity prices further increase uncertainty in fair value
measurement[ ]. When identifying such risks, auditors should focus on evaluating the rationality of
valuation parameters, refer to third-party appraisal reports for important assets, test key assumptions
such as discount rates and future cash flows in goodwill impairment testing, and judge the fairness of
measurement by comparing prices of similar assets in the local market.

Inconsistent accounting policies directly cause a lack of comparability and authenticity in
consolidated data. Multinational parent and subsidiary companies often adopt different policies
regarding depreciation methods, revenue recognition criteria, and inventory valuation methods. If not
uniformly adjusted according to the parent company’s policies, material misstatements will arise at the
consolidation level. Differences between local standards and IFRS in China-Kazakhstan cross-border
groups amplify such risks. Auditors should collect accounting policies of all subsidiaries, compare
them with those of the parent company, check the completeness and accuracy of adjustment entries,
and focus on the convergence between Kazakh standards and international standards to ensure
standardized adjustment of financial information[ ].

Foreign currency translation risk is particularly significant for multinational groups in
Kazakhstan, which usually conduct transactions in KZT, USD, EUR, and other currencies. Improper
exchange rate selection, incorrect treatment of translation differences, and errors in translating non-
monetary items may all lead to misstatement. Frequent volatility of the tenge further elevates audit
risk[ ]. In identification, auditors should check the consistency of exchange rate sources and selection
criteria, recalculate translation amounts of assets, liabilities, and profit or loss items, verify the
correctness of translation differentials, and systematically analyze the potential impact of exchange
rate fluctuations on consolidated profits.
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In addition, deficiencies in internal control at the consolidation level significantly increase audit
risk. Some groups have imperfect internal control systems for consolidation, including inadequate
approval of elimination entries, insufficient review of consolidation working papers, and inefficient
information communication between parent and subsidiary companies. To identify internal control
risks, auditors must evaluate the design and operating effectiveness of internal control over
consolidation, perform walk-through tests of the consolidation process, examine approval and review
records, and test financial consolidation information systems to prevent data input errors and manual
manipulation[ ].

4.0Optimization Strategies Combined with Audit Practice in Kazakhstan

First, strengthen the systematic mastery of IFRS and Kazakh accounting standards, and
continuously improve auditors’ professional competence in cross-border audits, focusing on
differences and convergence in consolidation scope, fair value measurement, and foreign currency
translation. Second, establish and improve a cross-border audit coordination mechanism, strengthen
communication and cooperation with local audit institutions and practitioners where subsidiaries are
located, unify audit standards, procedures, and evidence requirements to improve overall efficiency.
Third, actively apply digital audit technology, use big data tools to conduct full-sample analysis of
internal transaction data and consolidation adjustments, quickly identify abnormal consolidation
behaviors, and reduce risks caused by human negligence. Fourth, always maintain a high degree of
professional skepticism, pay full attention to management’s earnings management incentives, and
conduct in-depth verification and extended procedures in high-risk areas such as consolidation scope,
internal transactions, and goodwill impairment to improve the sufficiency and appropriateness of audit
evidence.

5.Conclusion

The audit of consolidated financial statements is a systematic, highly complex, and risk-intensive
professional task. Core risks are reflected in the definition of consolidation scope, elimination of
internal transactions, fair value measurement, consistency of accounting policies, foreign currency
translation, and internal control over consolidation. In response to various risks, auditors need to
comprehensively use document review, on-site interviews, analytical procedures, recalculation, and
walk-through tests to accurately identify material misstatement risks and implement targeted audit
procedures. For multinational groups operating in Kazakhstan, auditors should also fully consider local
accounting standards, economic environment, and industry characteristics, optimize audit processes,
strengthen cross-border coordination, and apply digital tools to effectively improve risk identification
efficiency and ensure audit quality.

In the future, with the digital transformation of enterprise groups and the deepening of cross-
border operations, the forms of audit risks for consolidated statements will continue to evolve.
Auditors must update their professional knowledge timely, master international standards and local
regulatory requirements, and continuously improve their ability to handle complex audit issues to
better meet practical needs under new circumstances.
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The externalization of migration policy has become one of the defining features of the
European Union’s response to contemporary migration pressures. Over the last decade, and especially
since the 2015 refugee crisis, the EU has steadily moved from simply managing migration inside its
territory to trying to stop irregular arrivals before they reach European soil. This strategy, usually
described as externalization, relies on cooperation with third countries such as Turkey, Tunisia, and
Libya. It is often defended as a practical answer to a difficult political problem, but it has also triggered
serious debate about legality, morality, and the future of the European project itself. The issue is no
longer only about how to control borders. It is also about what kind of Europe is being built through
these policies, and whether a Union that presents itself as a community of law can preserve that
identity while shifting migration control outward.

In simple terms, externalization means that the EU tries to manage migration before migrants
physically enter the Union. It does so through financial agreements, political deals, support for border
forces in neighboring states, readmission arrangements, and broader partnerships aimed at reducing
departures. The classic example remains the 2016 EU-Turkey deal, which significantly reduced sea
crossings into Greece. This agreement was a landmark in migration policy, as it included provisions for
Turkey to prevent migrants from departing for Europe, in exchange for financial support and promises
of visa liberalization for Turkish citizens. More recently, the EU has deepened cooperation with
Tunisia through the July 2023 Memorandum of Understanding. The Commission continued to back
that cooperation in 2024 with financial support linked to economic reforms, migration management,
and border control. These arrangements are presented as part of a broader strategy that combines
border management, anti-smuggling efforts, return policies, and selected legal mobility channels. In
practice, however, the most politically visible part is containment: keeping migrants farther away from
EU borders. Critics argue that this containment does not address the root causes of migration and
instead exacerbates the vulnerabilities of those who are left in precarious situations in third countries.

Supporters of externalization usually begin with a simple claim: states must control who enters
their territory. From that perspective, externalization is not seen as immoral but as an overdue
correction to years of weak coordination and fragmented asylum governance. European governments
have been under strong domestic pressure from voters who view irregular migration as a sign of state
incapacity. In this political climate, any policy that visibly reduces arrivals can be framed as evidence
that governments are once again in control. This helps explain why externalization appeals not only to
right-wing parties but also to centrist leaders who fear electoral losses if migration appears
unmanaged. The political dynamics around migration have made it an issue of national identity, and
governments are often forced to prioritize border control over other considerations. In that sense,
externalization is a border policy, but it is also a crisis management tool for governments trying to
maintain legitimacy at home. The effectiveness of this strategy is frequently debated, with some
arguing that it provides short-term political gains while others contend that it undermines long-term
stability and human rights protections.

There is also a security argument. Proponents say that irregular migration routes are closely
tied to smuggling networks, exploitation, and deadly journeys across the Mediterranean. If migrants
are prevented from boarding unsafe boats in the first place, fewer people may die at sea. This is one of
the strongest rhetorical arguments used by defenders of the policy. They insist that stricter filtering
outside the EU, coupled with returns and border procedures, can reduce both humanitarian tragedies
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and pressure on national systems. The high number of migrant deaths in the Mediterranean has been a
key driver behind calls for externalization, as well as the EU’s attempts to manage migration through
third-party countries. The EU has funded various initiatives to support border enforcement in countries
like Libya, where migrants often face violence, detention, and exploitation. While these measures are
often framed as part of a broader strategy to reduce deaths at sea, they have raised ethical questions
about the EU’s responsibility for the conditions migrants face once they are pushed back into countries
like Libya.

It is also said that externalization creates space for more orderly migration channels by
separating legal mobility from irregular entry. Whether this promise is fulfilled in practice is another
question, but politically it remains persuasive because it combines the language of order with the
language of humanitarian necessity. The EU has set up legal pathways for certain categories of
migrants, such as resettlement programs for refugees and work permits for skilled migrants. These
programs are presented as a way to meet labor market needs while providing safe, legal alternatives to
irregular migration. However, critics argue that the EU’s focus on externalization comes at the expense
of expanding legal migration opportunities and addressing the structural factors that drive irregular
migration in the first place. Economic factors, conflict, and environmental pressures in migrant-
sending countries are often sidelined in the discourse on migration management, and the lack of
comprehensive reform to asylum and migration policies within the EU means that externalization is
seen as a stopgap measure rather than a long-term solution.

Criticism of externalization has become sharper, not weaker. Human rights organizations have
long argued that the policy does not solve migration problems so much as relocate them into places
where migrants are less visible and less protected. Libya is the clearest and most disturbing case. In
February 2026, a joint UN report by UNSMIL and OHCHR described violence against migrants,
asylum seekers, and refugees in Libya as systemic and tied to an exploitative business model. The
report documented widespread and systematic abuses during 2024 and 2025, including killings,
torture, sexual violence, trafficking, arbitrary detention, and extortion, involving traffickers, armed
groups, and state-affiliated actors. This matters because European cooperation with Libyan actors has
often been justified as a means of migration control. Critics argue that once migrants are intercepted
and pushed back into that system, the claim that Europe is merely ‘“assisting partners” becomes
ethically and legally insufficient. The legal problem becomes especially serious because refugee law is
built around the idea that people must have a real opportunity to seek protection and must not be
returned to places where they face persecution, torture, or other serious harm. Externalization, by
sending migrants to third countries with poor human rights records, undermines these principles in
practice.

The argument becomes even more politically sensitive when migration is linked to crime and
violence. Across Europe, one of the most common explanations for anti-migrant sentiment is the belief
that migrants bring insecurity. While some violent incidents involving migrants have indeed impacted
public sentiment, building policy on generalizations and fear rather than evidence is problematic.
Studies in Germany, for example, show that although non-German suspects make up a larger portion of
crime statistics, migrants themselves account for a much smaller share of actual criminal activity. This
distinction is important because public discourse often blurs the lines between different migrant
groups, fueling unjust fears. When migration is framed only through sensational incidents, political
responses tend to be reactive and punitive, rather than evidence-based. The misrepresentation of
migrant crime contributes to an atmosphere of fear and suspicion that influences policy decisions,
which often focus on security concerns rather than humanitarian needs. The challenge, therefore, is to
find a balance between addressing security concerns and upholding the rights of migrants, ensuring
that migration policies are based on facts rather than fears.
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byn wmakamama komimri  OypmerikeH  (Agrimonia  eupatoria)  OCIMAITIHIH  XaJbIK
MEIMITUHACHIHIAFbI KOJIIAHBLTYbI, OHBIH XUMHUSUIBIK KYpaMbl MEH ()apMaKOJIOTHSUIBIK KaCUETTEP1 KaH-
KaKThl KapacThIPbUIFaH. OAeOu JepeKkTepre CylheHe OTBIPBIN, OCIMAIKTIH acKa3zaH-1IIeK KOJIIaphbl,
Oayblp, OYiHpeKk, TBIHBIC ally JKyHecli XoHEe THHEKOJOTHSUIBIK aypylapAbl eMAeyderi THUIMIUIIr
tanaanael. COHBIMEH Karap, OCIMAIKTIH OHOJOTHSUIBIK O€JCeH/l 3aTTapblHBIH aF3ara ocep €Ty
MEXaHU3MJIEpl CHUMATTaIbl. 3epTTEy HOTIDKENepi OypMeTiKeHHIH >KOFapbl €MIiK IMOTEHIHaliFa ne
SKEHIH JKOHE OHBI Ka3ipri MeIUITMHAIA KOJIJaHy MYMKIH/IIT1 30p €KeHIH KOpPCETE]I.

TynwiH ces3pep
bypmeriken, Agrimonia eupatoria, XajblK MEAHMIIMHACKHI, (UTOTEpanus, ISPUIIK OCIMIIKTEp,
(hapmaxkosorus

3epTTey mMakKcart bl
Konimri OypMmeTikeH eCiMAIriHIH XaJblK MEIUIMHACBIHIAFbl KOJAAHBUTYbIH KaH-KaKThl 3epTTEy
’KOHE OHBIH (hapMaKOJIOTHSIIBIK KACHETTEPIH FHUIBIMH TYPFBI/Ia TaJIay.

3epTtrTey apgicTtepi
3eprTey OapbiCbIHAA FBUIBIMU dneduerrepre >xydeni mony >kyprizuigl. CoHbIMEH Katap,
CaJIBICTBIPMAJIbI TaJIIay, CUIIATTaMaJIbIK d/IiC KOHE MAIIMETTEpl JKyierney Tocinaepi KOIAaHbUIIbI.

3eprTey AepekTepi peTiHae (papmMakorHosus, OOTaHWKA KOHE XaJblK MEIUIIMHACHIHA KATBICTHI
FBUIBIMH ~ €HOEKTep, OHIMKJIONEAMsUIap JKOHE  XalbIKapalblK  YHUBIMIApIABIH  MOIiMETTepi
HanIaJIaHbIIbL.

Ki picne

XanplK METUIMHACKI — OyJI aypylapIblH alJblH ally JXOHE eMJey CallachlHAa opTYpi
XaJBIKTApIbIH KOIMFACBIPIBIK TOKIPUOECIHE HETI3AENTeH TapUuXH KaJbIITaCKaH MEAWIIMHAIBIK O11iM
Ky#eci. On FBUIBIMM MEIUIIMHAHBIH Taija OONybIHAaH oMjeKaiga OYpbIH KaJIbINTACHII, YpIAaKTaH
ypIiakka aybl3la Typjae Oepiiinm OThIpFaH >KOHE aJaMHBIH ar3achlHa TaOuFu (akTopiapAblH ocepi
TypaJibl TOKIpHOETIK MATIMeTTep/l )KuHaKTaraH [1].

XaJiblK MEIMIIMHACHIHBIH HETI31HJE SMIIUPHUKAIBIK TOCUT JKaTblp, SFHU €MJEy OAICTEpiHIH
THIMJIUTITT  TOXKIPUOENIK KOJJaHy apKbUIbl  aHBIKTAIFaH. AJFallKel KE3CHIEpAe FhUIBIMU
nanenieMenepl 0oIMaraHbIMEH, KONTEreH 9MIICTep KeWiH 3aMaHayd MEIUIMHA/AA 63 pacTayblH TalThl

[].
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XanplK MEIUIIMHACHIHBIH HETi3ri OaFbITTapbIHBIH Oipi — dQuroTepanus, sSFHU TOPLITIK
OCIMIIKTEpMEH emJiey. OCIMAIK IMIMKi3aThl dPTYpii TYpHAE KOJNJIAHBUIAAbl: TyHOanmap, KaiHarmanap,
TYHJIBIpMaJiap, YHTAKTap, jKaKmajap jKoHe KoMIpeccTep. OCIMAIKTEp KYpaMbIHIAFbl OHOJIOTHSIBIK
Oenceni 3aTTap (ankamouaTap, GIaBOHOUATAD, WIIIK 3aTTap, 3pUp Maiiaapbl) ajaM ar3achbliHa KEIICH/I
ocep ereni [1].

duTrorepanusiian 06JeK, XaIbIK MEAUIMHACHI KeJeci dicTep i e KaMTHIBL:
* J)xaHyap TeKTec eHiMuepai maiganany (0ax, mpormonuc, Maitnap);

* MUHEpaIIBIK 3aTTap/ibl KOJAaHy (OaNIIbIK, TY3, MUHEPAJIIBI CyJIap);

* (hUBHKAIBIK ocep €Ty oaicTepi (MOHIIIA, MacCax, KbUTYMEH eMJIEY);

* pyXaHH-CayBIKTBIPY TOXKipuOenepi.

XanplKk MeTuIMHAchl — OyJl Facelpyap OOIBl KHMHAKTAIFAH TOXKIpHOEre HEri3feNreH eMaey
xyiieci. On Taburu pecypcTapipl, ocipece IopUIIK ©OCIMIIKTepIi KONAaHyFa CyHeHemi. XaJblK
MEIUIIMHACHIHAA KOJJIAHBIJIATBIH KOINTEreH OCIMIIKTEp Kasipri FBhUIBIMH MEAWIIMHAAA Ja KeHIHEH
3€pTTEIIII, OJapABIH THIMIUIIT] ToJICIICHY/IC.

JIYHUEXKY3UTIK JICHCAYJBIK CaKTay YHBIMBIHBIH MOJIMETTepi OOWBIHINA, OJEM XaJKbIHBIH
mamamer 70-80%-bI aiFamKkbl MEIUWIUHAIBIK KOMEK pETIHIE IOCTYpJi MEIUIMHA OICTepiH
KOJIJIaHabl. BYJT XaabIK MEeTUITMHACKIHBIH MAaHbI3IBUIBIFBIH KopceTei [2].

OchiHmall KeHIHEeH KOJJAHBLIATBIH JOPUTIK eciMaikTepaiH Oipi — komiMri OypMeTikeH. by
eciMIIK ©3iHIH oMOe0an eM/IiK KaCHETTePIMEH EpEKIIeICHE/Il )KOHE XaJIbIK MEIUIIMHACBIHA SPTYPIIi
aypyJnapsl eMeyae KeHIHeH naiananbuiasl [3].

HoaTunuxenep XoaHe TankKbnay
OCIMIIKTIH OOTAaHUKAJIBIK CUIIATTAMACHI

Konimri OypMeTikeH — paylaHTYJIIiIep TYKbIMJIAChlHA aTaThblH KOIDKBUIABIK IIONTEKTI
eciMiK. OnbIH OuikTIirt 30-100 cm apanbirpinga 60manbl. Cabarbl TIK, KaTThl, CHIPTHIH/IA YCAaK TYKTEpl
Oap. YKanblpakTaps! KaybIpChIH TOPI3/1 KYpAel, IeTTepl apa TiCT1 OOJIBII KeJIeIl.

I'ynaepi ycak, amibIK capbl TYCTi, Y3bIHIIA Macak Topi3/i TYJIIOFbIPbIHA XHHAJIFAH. OCIMIIK
MayChIM aifblHaH OacTam TambI3fa AeiiH rymnedai. JKemici — 1inMeKk Topi3li TiKeHEKTepi Oap
KaHFaK1a, OyJ1 OHBIH JKaHyapJiap/bIH >KYHIHE ’Ka0bICBII TapalyblHa MYMKIHAIK Oepeni [3].

Konmimri 6ypmeriken Kaszakcran aymarbiHza keH Tapanrad. O IIaNFbIHABL JKepiiepAe, OpMaH
HIETTEPiHIe, KON OOMBIHIA >KOHE Tay OOKTepiepiHae ocendi. OCIMIIK SKOJOTHSIIBIK Karaaiiapra
TO31M/I1 )KOHE SPTYPJIl KIMMATTHIK aliMaKkTapra OeiliMeNTe .

XUMHSIBIK KYPAMBI

Konimri OypMeTikeHHIH eMIIK KacHeTTepi OHBIH XMMUSUIBIK KYpaMblHa OalIaHBICTBI. OCIMIIK
KypaMmbIHIa WIIK 3aTTtap (TaHWHAEp), (aaBoHOMATAp, dPHUpP Maiiapbl, OPraHUKAIbBIK KBIIIKBLUIIAD,
connait-ak K sxone C nopymennepi kesaeceni [4].

DapMaKoJIOTHUSIIBIK KACHETTEDIL

Komimri OypmetikeHHIH (DapMaKoIOTHUIBIK KAacCHETTepl OHBIH KYPaMBIHIAFbl OMOJOTHSIIBIK
OeJiceH/ 1l 3aTTapMeH OalIaHBICThI. 3ePTTEYIepre Colkec, OYJI OCIMIIK Kelleci acepiepre ue:
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* KaOBIHyFa KapChl;
* QaHTHOKCUIAHTTLIK;
* MUKpPOOKA KapCh;
* ©T aliarbllll,

* 30p alJarbII;

* KaH TOKTATKBIIII.

byn kacuerrep OCIMIIKTIH OPTYpJi aypynapisl eMeyae THIMII KOJJAaHbUIybIHA MYMKIHIIK
Oepeni [5].

XaJIbIK MEMIIMHACHIHIAFBI KOJIAHBLIYbI
Komimri OypMeTikeH XajblK METUITMHACHIHAA KCHIHEH KOJIIaHBLIATHIH oMOebar eciMIiKTepIiH

0ipi 60bI TaObLTaNBI. OHBIH EMIIK KACHETTEP1 OPTYPIIl aypyJapabl eMIeyIe MmaiaaganyFa MYMKIH]TIK
oepeni.

\/ Acka3zaH-iI1eK xyheci

BbypmerikeH ackazaH-ilI€K >KOJIIApbIHBIH aypylapblHa KeHiHEH KosaaHbuiaabl. Ol racTpwr,
KOJIUT, TUapest Ke3iHae THIMII ocep KepceTeai. OCIMAIKTIH TYTKbIP KAaCcHeTl ileK KbI3METIH KaJbIlKa
KeNTipei )koHe KaObIHY/bI a3aiTazbsl [4].

\% baysIp jK0HE T K0 1aphl

Byt ecimuik et aitnarbim ocepre ve. Ox Oayslp KbI3METIH KaKCapThIN, OTTIH O6JiHYyiH peTTeu .
CoHBIKTaH OYPMETIKCH T'eIaTUT, XOJICIIUCTUT CUSKTHI aypyJiap/ia KoJqaHbLIamb! [5].

\% Byiipexk >koHe 30p HIBIFapy Kyieci

BbypMerikeHHIH 39p aiaFblll KacueTi ar3alaH apThIK CYWBIKTHIKTBI IIbIFapyFa KOMEKTeCeIl.
ConbIMeH KaTap, 01 KaObIHY MPOIIECTEPIH a3aiTaabl )koHE OYHPEeK KbI3METIiH jKaKcapTabl.

\% TeiHbIC anmy xyieci

XKeten xoHe OpOHXHUT Ke3iHze OypMeTiKeH TyHOansapbl KaKbIpbIK TYCIpeTiH ocep kepcereadi. On
TBHIHBIC QY JKONIAPbIHBIH KaOBIHYBIH a3alTaIbl.

\/ CBIPTKBI KOJITAHBUTYBI

OciMIIIK KalHaTHajgaphl skapajapibl, KYHIKTEep/l )KoHe Tepl aypyaapblH eMeye KOJIIaHbLUIa b,
OHBIH aHTUCENTUKAIIBIK KACHETI1 JKapaHbIH JKa3bLUTybIH TE€3/ICTE/I1.

Vv ['MHEKOIOTUSUITBIK KOJIIaHBLTYBI

Konimri 6ypmeTiken olienzeperi KaObIHy aypyJapblH emaeyae Ae Konaanbuiaasl. O mar KoHe
TyHOa TYpiHJe MaianaHbUIaIbl.

\% JKannsl HBIFAUTYIIBI dcepi

OciMIK aF3aHbIH UMMYHJIBIK >KYHECiH HBIFANTBII, YKAIMbI KaFJalblH KaKcapTajasl. bya oHBIH
npoUIaKTUKAIBIK MaKCcaTTa KOJIJIaHBUTYbIHA MYMKIHAIK Oepei.

Vv Kongany ¢popmanaps

XanplK METUITMHACHIHIA OYpMETIKEH 9PTYPIIi TYpAe KOJITaHbLIAIbI:

* KaitHarma (0TBap);

* TyHOa (HacToM);

* Imaif;

* KOMITpecc YKOHE Iar0 epiTIHIIepI.

by ¢popmanap eciMIiKTIiH eMIIK KaCHEeTTEpiH THIMI MaijanaHyfa MyMKiH/IK Oepei.

3amaHayy MeIMIIMHAIAFb MAHBI3HI
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Kazipri yakpITTa TopiiiK ©CIMIIKTepAl FHUIBIMUA TYPFBIAA 3€pTTEYy KapKBIHABI JAaMBIN KeJesi.
Komimri OypMeTikeHHIH KypaMbIHAAFbl OMONOTHSUIBIK OeJceHni 3arrap (apMakoiorusga YIKeH
KBI3BIFYIIBUTBIK TYBIPAIBL.

3eprreynep Oyl ©CIMIIKTIH aHTUOKCUIAHTTHIK KOHE KaOBbIHYyFa KapChl KACHETTEPIH IOICIICII.
CoHOpIKTaH OJ KaHa JOpUIIK TMpemaparrap jkacay YVIIIH TEpPCHEKTUBAJIBI IIHUKI3aT PETiHAe
KapacThIpbLIyaa [6].

KOPpPbIT bIH A bl

KomiMri OypmeTikeH — XaJblK MEIMIIMHACHIH/IA KCHIHEH KOJIIAHBUIATHIH XKOHE KOFAPBhI EMJIIK
Kacuerrepre ue ecimaik. OHBIH KypaMbIHAAFbl OMOJIOTHSUIBIK OEJICeHIII 3aTTap opTYpJii aypyJaapabl
emMJIeyIe TUIM/II 9Cep eTeIi.

3epTTey HOTHXKeNepi KOpCeTKeH ek, OYJ1 oCiMIIIK Ka3ipri MeIUIMHAAA 1a MaHBI3IbI OPBIH AJIbIII,
OoJamrakTa )aHa JOpUIiK mperaparTap KacayFa Heri3 0ojia anxajbl.
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eCl MATKPAI MOP®ONOI NANTBIK BEANT I NEPI B O bl
WOEHTUNOPUKAUWNANTAY: TEOPUANBIK HETI 3AEPI JXOHE

ACMEKTI NNEPI
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byn makanana ecimaikTepai MOp(ONOTHUIBIK Oenriiepi OOWBIHINA AHBIKTAYIIBIH TEOPHSUIBIK
HETi3/Iepl MEH MPAKTHUKAJIBIK MaHBI3bl KapacThIpbLIaabl. MOp(hOIOTHIIBIK SAICTIH CHUCTEMATHKAIaFbI
peni, OenriiepliH >KIKTeTyl >KOHE OJapJblH MUATHOCTUKAJBIK KYHABUIBIFBI TannaHaabl. COHBIMEH
KaTtap, JUXOTOMIUSUIBIK KUITTEp/Ii Maiaanany apKbUIbl ©CIMIIKTEP/Il aHBIKTAy aJITOPUTMI CHUIIATTaJa/Ibl.
3epTTey HOTIDKETEepl HaKThl MbIcall — Agrimonia eupatoria L. (komiMri pememiok) TYpiH aHBIKTAy
apKbLIbl Heri3aeneai. MopQoaorusiblK SICTIH apTHIKIIBUTBIKTAPbl MEH HIEKTEyIepi KOPCETIIreH.

Ty#hniH C @OoP@@IAs, OCIMIIKTep CHCTEMAaTHUKAChl, JIMArHOCTUKAJBIK Oenriiep,
JTMXOTOMHUSUTBIK KUIT, uaeHTUDUKaIus, hapMakorHO3HUSI.

XY MbICTblH MakKcart bl

Byt skyMBICTBIH MaKcaThl — ©CIMIIKTEPAl MOPQPOIOTUSIIBIK OeNrijiepi apKblUIbl aHBIKTAY SJIICIH
KAapacThIpy OHE OHBIH TEOPUSIIBIK HETi3/IepiH TYCIHAIPY, COHAal-aK HaKThl ©CIMIIK MbICalblHIA (
Agrimonia eupatoria L. ) KolaHy epeKIemiKTepiH KopceTy

Ki pikcmer ¢ducti on)

OciMIIKTepal 97 opl CEHIMJI HACHTHU(PUKANUIAY OWONOTHSIIBIK FBUIBIMIAPABIH, COHBIH
imiHae OOTaHMKA, D3KOJIOTHSA JKOHE (PAapMaKOTHO3USHBIH MaHBI3Abl OarbITTapbIHBIH Oipl  OOJBIIT
taObutanbl.  Kaszipri TaHmga  MOJNEKYyJTaNbIK-TEHETUKAIBIK ~ OMICTEp KEHIHEH JaMbIFaHBIMEH,
MOP(ONOTUSIIBIK TajAay OCIMAIKTEpJl aHBIKTay[AblH Oa3ajblK KoHE oMOedan Toclal peTiHle o3
MaHBI3BIH CaKTaIl OTHIP.

MopdonorusiablK 9iC OCIMIAIKTIH CBIPTKbl KYPBUIBIMIBIK €pEKIIENIKTepIH 3epTTeyre
HETI3/IeJITeH KOHE JalallbIK 3epTTeyaepie, repoapuiliik Tanaayiapaa KeHIHeH Kolaanbuiaasl. by omic
acipece pecypCThIK IIEKTEYNep JKaFAalbIHa, COHai-aK 6acTanKbl HIeHTUDUKAIMS Ke3CHIH e THIM/IL.

Ocbl 3epTTeyaiH MakcaTbl — MOPQOIOTHIIBIK OENTiIepAiH TEOPHSUIBIK HETi3JepiH Kyileney
’KOHE OJIap/ibl MPAKTUKAJIBIK aHBIKTAY YIEpICiHAe KONAaHYAbIH THIMAUIITIH KOPCETY.

MaTtepunanpap Mewedspatsepn@d Met hods)
3epTTey O6apbIChIHIA KeTeCl 9/IiCTEP KOJIAaHBLUI/bI:

* Mopdonorusibik cunarrama oepy (descriptive morphology)

* canmpIcThIpMalIbl Tanaay (comparative analysis)

* )xyieney (classification)

* IUXOTOMUSUIBIK @HBIKTAFbIII KUITTEP/ KOJIIaHy
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3epTTey HbBICaHBI pETiHIEC TaOUFU JKarjaiina eceriH Agrimonia eupatoria L. Typi anbIHIBIL.
Mopdonorusinblk Oenriep ©CIMIIKTIH BEreTaTUBTI XKOHE T'€HEPaTHBTI MYIIEJEepiH TONBIK KaMTH
OTBIPBII 3€PTTEIII.

HoTtTuxenep XoHRegwintksinaryd (Di scussi on)

1. Mopdonmorusibik Oenrinepiis TeOpUsIIbIK HHTEPIPETALUACH

OciMmIikTep MOPQOIOTUACE — OCIMIIK MYILIENEpPiHiH CHIPTKBl KYPBUIBICHIH, MILIIHIH JKOHE
oJIap/bIH e3apa OalIaHbICHIH 3epTTEUTIH FRUIBIM canachkl. CHucTeMarrukaga MOp(hOIOTHSUIBIK Oenriiep
TaKCOHAp/Abl AXBIPATYJIBIH HET13T1 KpUTEPUIAIIEP] pETiHIE KO IaHbLIa IbI.

JlmarHocTHKaIBIK Oenriiep — Oy Oenriai 0ip TaKCOHFa TOH, TYPAKTHI KOHE CaJILICTHIPMAJIbI
TYp€ ©3repMeuTiH Oenriuiep IKUBIHTBIFBL. OnapablH CEHIMAUIIN KeJecl IapameTpiiepMeH
AHBIKTAJIA]IbI:

* TeHETHKAJIBIK JICTCPMUHAIINS JICHT el

* 3KOJIOTHSUTBIK TYPAKThLIBIFBI

* (heHOTUNITIK BapUaOe b

2 . Mopdgonor msaneslk 6enri neppi H XIi KTenyi )
KYHAbAbIF b

2.1 Bererarusri 6enrinep

BereraruBti mymenep (Tamblp, cabak, jKanbIpak) ©CIMAIKTIH TIPIIUIIK 9PEKETIH KaMTaMachl3
eTemi.

Tannay kepceTKeHJel, BereTaTUBTI OENTUIepAiH AMArHOCTHKAIBIK MaHBI3BI CaJBICTHIPMAIBI
TYpIe TeMeH, ce0edi oap IKOIOTUSIIBIK (PaKkTOpiIapFa TOYeI Il KOFaphl BApUAOCIIbIUTIKKE He.

2.2 I'enepartuBTi Oenrisiep
I'eneparuBTi mymienep (TyJ, )KeMic, TYKbIM) (PUITOr€HEeTHKANBIK TYPFbIJIaH TYPaKThl Oenruiepre
KaTaJbl.

I'ynaig MOphONOTHSUIBIK KYPBUIBIMBI  (CUMMETpPHSI, MEPO3JBUIBIFBI, TYJICEPIK THII) KOHE
KEMICTIH aHAaTOMUSUIBIK EPEKIIeTIKTEpl CHUCTEeMaThKaJla Heri3ri JUarHOCTUKAIBIK KpUTEpUIATIEp
peTiHe KapacThIpbLIa/bI.

3. Ocimpi mop@ponNnor Msanblk aHbKTay anropuT Mmi
MOp(I)OJ'IOFI/I}IJ'IBIK I/I,I[eHTI/I(l)I/IKaI_II/I}I Ke3eH-Ke3eHiMeH JKY3€re acbIpbliIabl:

1. 3epTTey HBICAHBIH TOJIBIK MOp(l)OJIOFI/IHJ'ILIK culiarTray

2. benrinepai cTaHaapTTalIFaH TEPMUHOJIOTUS OOMBIHINIA KOATAY

3. JIMXOTOMUSUITBIK KIAT apKbUIbI CATIBICTBIPMAIIbI TAHIAY KYPrizy

4. AnbIHFaH HOTHOKEH1 9/1e0U iepeKTepMeH BepupuKarusiay

JIMXOTOMUSANBIK KIIT OWHApIBI JIOTHKA TPHUHIMIIIHE HETI3JeNTeH J>KoHe opOip Kazampaa
aJBTepHATUBTI OenTinepaiy OipiH TaHAyAbl Tajam eTe/Il.

4 . Kse g T TAegyr:i moni a evwopafooiroiram aln.belk M ageHT U pnk al
3epTTey HOTIKECIHAE Kelleci MOP(hOIOTHSIIBIK OCNTIep aHBIKTAIabI:

Bererarusti cunarramanap:

* TambIp Kyileci — KIHJIK TUITI
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* cabaK — TiK, KOIDKBUIIBIK, TPUXOMAJIapMEH jKa0bUTFaH
* JKambIpaK — KypJelli, Tak KaybIPChIHIBI, KE3EKTECIN OpHAJIaCKaH

I'eneparuBTi cunarramanap:

* Tyl — akTHHOMOPQTHI, O€C My, capbl TYCTI

* TYJIIOFBIPBI — Y3BIH Macak Topi3/i

* JKeMic — TUIaHTHUH iIH/Ie OpHAJIaCKaH KaHFaKIIa, CHIPTHIH/IA 1JIMEK TOPi3/l TIKCHEKTep Oap
OOyBI.

AtanraH OenriulepiiH >KUBIHTBIFBI 3€pTTENETIH YiTiHiH Rosaceae TykpIMaackiHa, Agrimonia
TyBICBIHA jk0HE Agrimonia eupatoria L. TypiHe >KaTaTbIHBIH JAJICIACHTIH OOIaIbl.

5. Mopdgonormanslk 8pai CTi H apTbKLWbAbKTapb Me
APTBHIKIIBUTBIKTAPHI:

* KOJDKETIMILUIIK

* JKeeIiK

* apHalibl Kypan-xKaOabIKThl KaXKeT eTneyi

Hlekreynepi:

* MOP(OJIOTUSIIBIK YKCACTHIKTApP (KOHBEPTCHITNS)
* 3KOJIOTHSUTBIK ©3TePTilITIK

* TONIBIK TEHEPATUBTI Ke3eHHIH 00IMaybl

Ocpiran OaiaHbICTHI MOP(MOIOTHSITBIK 9/1ic KOOIHECE KEIICH/II 3ePTTEy TICUIIePIHIH KypaMaac
Oeuiri peTiHIe KapacThIPbLIAIbI.

KopbToE€mml usi on)

Mopdodonorusnslk Oenriiepre Heri3IeireH eciMIIKTEpal HIeHTU(UKalusiIay — CHUCTEeMAaTHKa
FBUIBIMBIHBIH 1prefii 9MICTepiHiH Oipl. 3epTTey HOTHXKesepl MOP(OIOTHUIBIK TalAayAblH TUIMIUTITIH
YKOHE OHBIH MTPAKTHKAJIBIK MAaHbI3bIH KOPCETE/I].

Kazipri Tanaa MoJjexynanbIK ofiCTepiH JaMyblHa KapaMacTaH, MOP(OJIOTHSIIBIK TOCLUT ©31HIH
oM0e0anThIFbl MEH KOJDKETIMIUTIT apKachlHIa FHUIBIMH JKOHE KONAaHOabl 3epTTeyaepae MaHbBI3IbI
OPBIH aJaJibl.

MannpanaHbNfaH apgebuneTTep

1. Taxtamxksn A. JI. Cuctemaruka pactenuit. — Mocksa: Beiciias mikona, 1987. — 439 6.

2. CepebpsxoB U. I'. Mopdonorus pacrenuit. — Mocksa: Breicmias mikomna, 1980. — 380 6.

3. Komapos B. JI. Cuctematuka Bbicinx pacteHuil. — Jlenunnrpaa: Hayxka, 1975. — 520 6.

4. XKyxosckuit I1. M. Boranuka. — Mocksa: Konoc, 2001. — 648 ©.

5. Judd W. S., Campbell C. S., Kellogg E. A. Plant Systematics: A Phylogenetic Approach. —
Sunderland: Sinauer Associates, 2007. — 576 p.
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MEXAHOXUWMWANBIK ©HAEY SGHHRRNUAPONICAL. XEMI CTEPI HI H
BNonor manblKk BENCEHAI NI TI H APTTBbBIPY

¢ Ma0ts

U .
¢ MisOdO [ JHdYddeO kdedo j Bl figs BH

rdlsjSh'oRmMOdss O

AHHOT a hw Avakanaga gopimik ecimaik — Sophora japonica (kamon codopacsr)
KEMICTEpIH MEXaHOXUMISUIBIK ©HACY AapKbUIbl OJIAPJABIH OHOJOTHUSJIBIK OCNCEHIUTIrH apTThIPY
Mocesieci KapacThIpbliaibl. OCIMIIK KypaMbIHAAFbl (pIaBOHOMATAP MEH (EHOJIIBIK KOCBUIBICTAP.IbIH
(bapMaKkoNOTHSIBIK ~ MaHBI3BI  TalJaHaAbl. MEXaHOXUMHSUIBIK OHJEY HOTHIKECIHAEC OCIMIIK
IIMKI3aTBIHBIH KYPBUIBIMIBIK ©3repicTepi, OeliceHi 3aTTapiblH Oocam IIBIFYBl JKOHE OJapIbIH
OMOXKETIMAUTITIHIH apTybl FBUIBIMA TypFbiia Herizaeneni. COHBIMEH Katap, OCBl OaFbITTarbl
3epTTeyJIepiH Kasipri JKaFgaiibl capasiaHblll, JKETKUTIIKTI JCHTeiae 3epTTEJIMETeH acleKTuIep
aHBIKTAJIAIBI.

Kinrt c eSopghera :japonica L, mopinik ecCiMIIKTEp, MEXaHOXUMHSJIBIK OHJEY,
(b1aBoHOUATAP, OMOIOTUSIIBIK OCICEHIUTIK, (PUTOXUMHUSL.

Jlopismik eciMuikTep (hapMaleBTHKa CalachblHBIH MaHBI3Abl IMHMKI3AT Ke3JepiHiH Oipi 0okl
Tabbutanpl. TaOWFM KOCBUIBICTApFa HETi3/eNreH Iperaparrap Kasipri Ke3je Kayinci3miri MeH
TUIMJUTITIHEe OalIaHbICThl KeHIHEeH KonlmaHbutyga. OChl TYPFBIIAH anfaHaa, OUONOTHSUIBIK OelceHi
3arTapra 0ail eCIMIIKTepAl THIMIII OHJIEY SICTEPiH 93ipiey ©3€KTi FBUIBIMU OaFbITTAapIbIH Oipi OOJIBII
caHasaJpl.

OchiHIail eciMAIKTep/IiH KaTapbsiHaa Sophora japonic epekiie opbiH amaapl. byl eciMIikTiH
xemicrepi (Fructus Sophoraekypameiaga ¢GpraBOHOUATAPIBIH KOFaphl MOJIICPIMEH CHIIATTAIaIbl.
Onedn JepeKTepre COMKec, HETi3ri OMONOTHSIIBIK OelCceHAl KOMIIOHEHTTEpre PYTHH, KBEPLETHH,
TEHUCTEUH JKoHEe 0acka Ja (DEeHOJABIK KOCBUIBICTAp aTajbl. ATajlfaH 3aTTap aHTUOKCHJIAHTTBIK
OeJICeH/IUTIK KOPCETIM, )KacyIalapIbl TOTBIFY CTPECCIHEH KOpFayFa KaOuIeTTi.

ConbiMeH Katap, Sophora gponicaskemicTepiHeH alblHFaH KOCBUIBICTAP/IbIH KaObIHYFa KapChl
KOHE aHTHOMPOTEKTOPJIBIK 9cepiepl Je aHbIKTaiFaH. [lereHMeH, Oyl KOCBUIBICTApJbIH THIMJILUIIT]
KebiHece onapbIH (PU3UKa-XUMHUSIIBIK KACHETTEpiHe, aTal alTKaH/a epirilTiri MeH OMOoXKeTIMALIITiHe
OaiinanplcThl mekTeneni. OcpiFaH OalIaHBICTBI OCIMAIK IIMKI3aThIH OHACYIIH >KaHa OIICTEepiH
KOJIJIaHy KQKETTLIIT1 TybIHAAU b

MexaHOXUMHUSITBIK OHJeY — KaTThl (hazaja KYpETiH jKOHE MEXaHUKAJIBIK SHEPrusl 9CepiHEH 1CKe
acaThlH TPOLECTEPMAIH >KUBIHTBIFBI. Byl olic yHTakray, COKKbUIAy HEMECe >XOFapbhl JHEPTHIIBI
IUipMEHJIep/ie OHJIEY apKbUIbl )Ky3ere achlpbliaabl. HoTmxkeciHae 3aTTapAblH KYpbUIBIMBI ©3repill,
OJIapJbIH PEaKIMsUIBIK KaOUIeTTIIIT apTaibl.

MexaHOXUMHUSATIBIK OHJEY Ke3iHJe OCIMIIK jKacyllaJapblHbIH KaObIprajapbl Oy3bUIBIN, 1IIKI
KYPBUIBIMAAPHI ambuiaabl. byn OMOMOTHUIBIK O€NiceH/l 3aTTapAblH Oocam IIBIFYBIH KEHULIETE/I.
ConbIMeH KaTap, OeIIeKTepAiH eJIeMi Kilipenin, MeHIIIKTI OeT ayJaHbl YIFasbl, Oy SKCTpaKIUsI
MPOLIECIHIH THIMAUIITIH apTThIpaibl.

ATanFaH o/IiCTIH J9PUIIK ©CcIMIIKTepre acepiH OipHellle Heri3ri OarpITTa cunarrayra 0onaabl:
Kacymma KypbUTBIMBIHBIH OY3bLTYBl HOTHKECIHE OCTICeH Il 3aTTapAbIH KOJKETIMIUTIT] apTabl.
¥YcakTany JopeXeciHiH jKOFapbUlaybl epirilITIKTIH XKaKcapyblHa bIKIa eTe/l.
bruonorusibik 6encen i KOChbUTBICTAPABIH SKCTPAKITUSACHI JKBLIIaM1al TbI.
KocbuibicTapibIH OM0KETIMALTITT apThIM, (PapMaKOJIOTHSIIBIK ocepi Kylueei.
Ocipece, Cy/ia Halap epuTiH (pIaBOHOUATAP YIIIIH MEXAHOXUMUSIIBIK OHJICY THIMI 9IC OOJIBII
TabbuIabl. Byt onapIbIH AMCIIEPCTUTITIH apTTHIPHIN, aF3aFa CIHY1H XKeHUIIeTe Il

Kazipri feuteiMu  onebuerrepal Tangay Sophora japonica ecIMIITiHIH  (UTOXUMUSIIBIK
KYpaMbIHa KaTBICTHI 3epTTEYJEp/IiH JKETKITIKTI eKeHIH KepceTeai. Anaiina Oy 3epTTeynepiiH 0acsiM
06Tl JOCTYpil AKCTpPaKIMs OAICTEpiHEe OarbITTasFaH. MeXaHOXUMHUSIIBIK OHJICY/IH HAaKThl ocepi,
acipece OCIMIIKTIH JKeMICTepiHe KaThICThI, TOJBIK 3€PTTEIMETEH.

el oA
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ArTan aifTKaHaa, KeJeci FRUTBIMEA MOceseNiep 63eKTi 00BN OTHIP:

* MEXaHOXUMHSIUTBIK OHJCYAIH OHTAMIBI TEXHOJIOTHSUIBIK IapaMeTpiiepiH aHBbIKTay (eHaey

YaKBIThI, SHEPTUSACHI, TEMIIEPATYPATBIK PEKHIMI);

* oHJICY OAPBICBIHIA KOCBUIBICTAPABIH KYPBUIBIMIIBIK ©3TepICTEPiH 3ePTTEY;

* MEXAaHOXMMISUTBIK OCEp HOTHXKECIHJE >KaHa OWOJOTHSIBIK OeliceHal (opManmapIblH TY3LTy

MYMKIHIT1H aHBIKTAY;

* aJIBIHFAH OHIMJCPAIH OMOXETIMIAUITIH in VIVO OHE In Vitro jKaraalbIHAA CAlIBICTBIPMAIIBI

Oaranay;

* (hapMaKoIOTHSITBIK OCTICEHAUTIKTIH ©3repy IEHICiiH KeIIEH/1 3epTTey.

byn mocenenepniH memiMi JOpUTIK ©CIMIIKTEpII THIMII IMaijalaHyFa >KOHE jkKaHa OYbIH
¢duTOnpenapaTTapbiH 93ipiaeyre MyMKiH/IIK Oepei.

MeXaHOXMMHUSIIBIK ~ OMICTIH TaFbl Oip MaHBI3Abl APTHIKIIBUIBIFEI — OHBIH 3KOJOTHSIIBIK
Kayincizairi. by omic opraHMKaibIK epiTKIITEpai KOMAAHYIbl KAXKET CTIeWi HeMece OJap.IbIH
MOJIIIepiH auTapibIKTail azaiTaabl. COHBIMEH KaTap, OHJCY YaKbITBIHBIH KbICKAJIBIFBI MEH DHEPTHUS
TUIMALTITT OHBI OHAIPICTIK JIeHTeiiie KOJIJaHyFa KOJIAiIbl eTei.

Ocplnaiiia, MeEXaHOXMMMSUIBIK ©Hjaey Sophora japonica >KeMICTEpiHIH  OHMOIOTHUIBIK
OCJICEH/IUIITIH apTTHIPYABIH NEPCIeKTHBAIBI OarbIThl OOJbIT TaObUIaAbl. JlereHMmeH, Oy OarbITTa
KEIIeH Il 3epTTeyiep KYprizy Kaxer, ce0ed1 Kazipri TaHJa HAKThl FBUIBIMU IEPEKTEP HKETKIITIKCI3.

Kyprizinerin Ttanmay HoTmkecinge Sophora japonicakemicrepi OHOMOTHSUIBIK OelceH
KOCBUIBICTAP/IbIH MaHBI3/IbI KO31 €KEHJIIT aHBIKTAy JKOcmapaa Typ. MeXaHOXUMHUSUIBIK OHJICY OCIMIIIK
IIMKI3aTBIHBIH KYPBUIBIMBIH ©3T€pTil, OENCeH 3aTTapAblH KOJDKETIMAUIITIH apTThIPaabl >KOHE
oJIapAbIH OMOXKETIMIUTITIH )KaKCapTaIbl.

ConbIMEeH KaTap, OyJl 9iC JKOJOTHSUIBIK Kayilci3 KOHE TEXHOJOTHSUIBIK TYPFBITAH THIMII
Oosbinm  TaObLIANBL.  AJaiila, MEXaHOXMMUSUIBIK OHJICYJIH HAKThl IapaMeTpiepi MEH OHbBIH
OMOJIOTHSUIIBIK ocepiHe KaTBICTHI 3epTTeysep KeTkimkci3. OcblFaH OaillaHbICThI OoOJNallaKTa aTairaH
OarpITTa TEPEH FHUIBIMU 3€PTTEYJIIEP JKYPri3y Kaxker.

[Taiinananpuiran ofeduerrep:
1. Guo N., Chen Z., Cao S.Q. Sophora japonica L. bioactives: Chemistry, sources and applications
/l Food Frontiers. — 2024.

2. Zhang Y., Li X. Phytochemical and pharmacological properties of Sophora japonica // Journal of
Ethnopharmacology. — 2016.

3. Kim J.H. et al. Biological activity of Sophora japonica fruit extracts // PMC. — 20109.

4. Kurkin V.A. Flavonoids of Sophora japonica fruits // Pharmacy Journal. — 2020.

5. Sokolov S.Ya. Medicinal plants and their application. — Moscow, 2019.

6. Adekenov S.M. Phytochemistry of medicinal plants. — Almaty, 2021.
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AHANWN3 NPUMEHEHWA CUCTEMHOW ABTOMATUKW B

sjdzjMBOjo uwlkdIsOdzs j ¢
Ol GALT vdde jteMmdlsjls dd3jded [EZROdijHY OO ur
BOe d flstc Odz

A HH O T aBiofasibe paccMaTpuBaeTCsl IPUMEHEHUE CUCTEMHOM aBToMaTHKu B Kaszaxcrane
yepe3 MpU3My HPOMBIIICHHOW MOJIEpPHU3ALUM, SHEPreTUKHU, TPAHCIOPTa, arpoNpOMBIILIICHHOTO
KOMIUIeKCa, HedTera3oBoi OTpacid MU KOMMYHAJIbHOW HH(PpAcTpyKTypbl. OCHOBHOE BHUMAaHHUE
YIEJIEHO HE OTACNIbHBIM IMPUOOpaM aBTOMATH3allUU, a LEIOCTHBIM aBTOMATHU3UPOBAHHBIM CHCTEMaM
yIpaBjeHUs, T/€ NaTYUKH, MPOrpaMMHpyeMbie Jorudueckue KoHTpoiuiepbl, SCADA-miardopmsi,
WCIIOJTHUTENIbHBIE MEXaHU3MBbI, OINEpPAaTOPCKUE MaHEIM U aHAJUTHYECKHE MOAYJIM paboTaloT Kak
eanHas TeXHU4YecKas cpena. Llenb mccienoBaHus COCTOMT B BBISBICHHUM OCOOCHHOCTEH BHEIPCHUS
CUCTEMHON aBTOMAaTHUKHM B Ka3aXCTaHCKUX YCJIOBHSX, TJI€ OJHOBPEMEHHO CYIIECTBYIOT KpPYIIHBIE
WHIYCTPHAILHBIE OOBEKTHI, yCTapeBmias WHPPACTPYKTypa H pacTymuii cmpoc Ha udpoBoe
yopaBieHue. B cTaTbe NpUMEHEH JUTEPaTypPHO-aHAJTUTUUYECKUA METOJ, COIOCTaBJIEHBbI CBEXKHE
MyOIUKAIMU Ka3aXCTAaHCKUX U POCCUUCKUX aBTOPOB. [IpakThyeckas IEHHOCTh pa0OTHI CBSI3aHA C TEM,
YTO CUCTEMHAas aBTOMaTHUKa PacCMaTPHUBAETCSl KAK MHCTPYMEHT CHU)KEHUS aBAPUHUHOCTH, MOBBIIICHUS
9HEeprod(hPeKTUBHOCTH, YMEHBIICHHUS YelloBeuecKoro (akTtopa M Iepexoaa Mpeanpustuid Kk Oonee
TOYHOMY YTPABJICHUIO TPOU3BOJACTBEHHBIMH MPOIECCAMHU.

Knioy e B ble: cuwoavmaa asromatuka, Kazaxcran, ACY TII, SCADA, npoMbIluIeHHAs
aBTOMAaTH3aNMs, NU(POBHU3AIMS, JHEPTeTHKA, He()Tera3oBasi OTPACib, MPEAUKTUBHOES 00CITyKUBAHHE,
TEXHOJOTHYECKUM Mpoliecc.

AH A4 aT nvakarana KazakcraHna ©OHEPKOCINTIK — JKAHFBIPTY, DHEPreTHKa,  KOlliK,
arpOeHEpKACINTIK KeIIeH, MyHaii-ra3 canachl >KOHE KOMMYHAJABIK HHQPAKYPbUIBIM MPU3MaChl
apKBUIBI JKYHeEJl aBTOMAaTHKaHBI KOJJAaHY KapacThpbuiaabl. JKeke aBTOMATTaHIBIPy KypaljaapbiHa
eMec, ceHcopnap, OarjaapiaMaiaHaThlH JIOTHKaIbIK KoHTposuepiep, SCADA mnardopmanapsl,
KETEKTep, ONepaTOPJIbIK MaHEIbAEp KOHE aHAINTHKANBIK Moaynpaep OipTyTac TEeXHUKAIbIK OpTa
peTiH/e KYMBIC ICTEHTIH OipTyTac aBTOMATTaHABIPBUIFaH Oackapy KyHenepiHe Hazap ayJapbuiajbl.
3epTTeyniH MakcaTbl Oip Me3riunje ipi MHAYCTPHUSUIBIK OOBEKTiIep, eCKIpreH MHPPaKypbUIbIM >KoHE
nupaelk Oackapyra ecim Keje JKaTKaH CYpaHbIC 0Oap Ka3aKCTaHIBIK >KaFrgaiiapiaa KyHemik
AaBTOMATHKaHbBI €HT13y epeKIIEeNKTEpiH aHbIKTay OonbIn Tabbutaael. Makanana onebu-aHaTuTHKAIBIK
oJliC KOJITaHBUIBIIN, Ka3aKCTaHIBIK XKOHE PECEHIIK aBTOPIAp/IbIH KaHa OachbUIbIMIaphl CalbICTBIPBUIIBI.
JKyMBICTBIH MpaKTUKAJBIK KYHIBUIBIFBI JKYHENIK aBTOMAaTHKa anaTThl a3allTy, SHEPrus TUIMIUIITIH
apTTBIPY, agaMu (aKTOpIbl a3alTy >KOHE KOCIMOPBIHAAPIBIH OHJIpiC HpolecTepiH aa1 Oackapyra
KOIIIy KYPaJIbl PETiHAE KapaCThIPHUIATHIHIBIFBIMEH OAIaHBICTHI.

Ty ni Hpi : xyiemdkgeetpmaruka, Kaszakcran, TII ABX, SCADA, eHepkocinTik
aBTOMATTaHAbIPY, LU(pIaHABIPY, HEpPreTHKa, MyHal-ra3 cajachl, OOJDKamIbl KbI3MET KOpCeTy,
TEXHOJIOTUSUIBIK TTPOIIECC.

Article. The article examines the application of system automation in Kazakhstan through the

prism of industrial modernization, energy, transport, agro-industrial complex, oil and gas industry and
municipal infrastructure. The main focus is not on individual automation devices, but on integrated
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automated control systems, where sensors, programmable logic controllers, SCADA platforms,
actuators, operator panels and analytical modules work as a single technical environment. The purpose
of the study is to identify the features of the introduction of system automation in Kazakhstan, where
large industrial facilities, outdated infrastructure and a growing demand for digital control
simultaneously exist. The article uses a literary and analytical method, and compares recent
publications by Kazakhstani and Russian authors. The practical value of the work is related to the fact
that system automation is considered as a tool to reduce accidents, increase energy efficiency, reduce
the human factor and transition enterprises to more accurate management of production processes.

Keywords: system automation, Kazakhstan, automated process control system, SCADA,
industrial automation, digitalization, energy, oil and gas industry, predictive maintenance,
technological process.

BBepgpeHwue

IIpuMmeHeHne CUCTEMHOM aBTOMAaTUKU B Ka3axcTaHe CBSI3aHO ¢ HECKOJBKMMHM MPAKTUYECKUMU
BBI30BAMHU: HM3HOCOM HWH)KEHEPHOW HH(PACTPYKTYphl, BBHICOKOH JOJNEH CHIPBEBBIX M IHEPTOEMKHX
IIPOU3BOJICTB, HEOOXOJUMOCTBIO YCTOMUMBOM pabOThl MPOMBIIUIEHHBIX OOBEKTOB, POCTOM
TpeOoBaHUI K OE30HMAaCHOCTH M TOCTENEHHBIM IE€PEXOJOM MPEeNnpUATHH K LUPPOBBIM MOJAEISIM
ynpasiieHus. [l ka3axCTaHCKOM SKOHOMUKH aBTOMaTHKa JaBHO Iepecrtaia ObITh Y3KOM TEXHUYECKON
00J1aCThI0, OTPAHUYEHHOM HACTPOMKOM OTIENIbHBIX JAaTYMKOB WM 1KadoB ynpasieHus. Peub uaer o
CUCTEMHOM IIOJXOJ€E, KOIJa IPOU3BOJCTBO, DHEPreTUUYECKUN OOBEKT, TPAHCHOPTHAs JMHUS WIU
KOMMYHaJIbHasi CTaHLMS YHOPABISAIOTCA 4Yepe3 B3aUMOCBA3aHHBIH KOMIUIEKC 000pYJOBaHMS,
IIPOrpaMMHOI0 00ecreueHus], OIepaTOPCKOro KOHTPOJIS U TEXHUUECKON JUArHOCTUKH.

AKTyalnbHOCTh TeMbl OOBsCHs€TCS TeM, uro Kazaxcran pacnonaraeT KpyHnHBIMU
IPOMBIIIICHHBIMH OOBEKTaMH, MPOTSHKEHHBIMU 3HEPreTHUECKUMH CETSAMH, MPEANpUATUIMH TOPHO-
METaJITypruueckoro, HeTera3oBoro, NUIIeBoro U arpapHoro mnpogwuis. Ha Takux oObekTax naxe
HeOoJIbIIas OMMOKa B YIIPaBJICHUH TEMIIEPaTypoi, TaBJIEHUEM, PACX00M, CKOPOCTHIO MOJIaYH ChIPhS
WIM YPOBHEM >KHUIKOCTU MOXKET MPUBECTH K TEXHOJOTHYECKUM IOTEpsAM, MPOCTO 00OpYyI0BaHUS,
nepepacxoay SHEpPruu WU aBapuilHOW cutyanuu. CucTeMHass aBTOMaTHKa MO3BOJISIET NEPEBOAUTH
YIPABJICHUE U3 PEKHUMA PYYHOI'O PEAarupOBaHUs B PEKUM ITOCTOSHHOTO KOHTPOJIS, A€ MapaMeTpbl
mpolecca OTCIEKHUBAIOTCS B pPEalbHOM BpPEMEHH, a OTKJIOHEHHS (UKCHUPYIOTCS A0 TOro, Kak OHHU
CTaHOBSATCS KPUTHYECKUMH.

Ilens cTatbm — IpOaHaNIM3UPOBATh NPUMEHEHHE CHCTEMHON aBTOMaTuku B KaszaxcraHe u
ONpeAeNuTh, KaKue HalpaBiIeHUs €€ BHEApeHUs Haubosiee 3HAYMMBl JJI  POMBIIIJICHHBIX,
SHEPreTUYECKUX U MHPPACTPYKTYPHBIX OOBEKTOB CTpaHbl. J[Jsl TOCTHXKEHUS TOHM LN MOCTABICHbI
CIIEYIOIINE MCCIIEIOBATEIbCKUE 3aJ1a4d: PACKPBITh CYIIHOCTb CHUCTEMHOW aBTOMAaTHUKHM Kak
KOMIUIEKCHOTO HMHCTPYMEHTa YIPABJICHHS; PACCMOTPETh HAy4YHBIE IOAXOJBl KAa3aXCTAHCKUX U
POCCUICKHX aBTOPOB K aBTOMAaTU3allUU TEXHOJOTMYECKHUX IIPOLIECCOB; OINPEHECIIUTh MPAKTUYECKUE
cdepbl MpUMEHEHUs] aBTOMaTHU3WPOBAHHBIX CUCTEM yrpaBieHus B KazaxcraHe; BBIABUTH MPOOIEMbI
BHEJIPEHUsI CUCTEMHOM aBTOMAaTUKM M II0Ka3aThb BO3MOXHBIE IIyTH MX PEIICHUS Ha YPOBHE
MPEATPUITHI.

OObeKT uccieoBaHusl — MPOIECCHl BHEJIPEHHS] CUCTEMHONW aBTOMATUKU Ha MPEANPHUATHIX U
uHOpPacTpyKTypHbIX  oObekTax  Kaszaxcrana. Ilpeamer  uccinenoBaHus —  TEXHHYECKHE,
OpraHM3aliOHHbIE W YIPaBJIE€HYECKHE OCOOEHHOCTH TPUMEHEHHsS] aBTOMATH3UPOBAHHBIX CHCTEM
yIpaBJIeHUS] TEXHOJOTHUECKUMH TpoleccaMH. TeopeTndeckas 3HAUMMOCTh pPAaOOThI COCTOMT B
YTOYHEHHHM pPOJIM CUCTEMHOM AaBTOMATHKM KaK CBS3YIOIIErO 3BEHA MEXJIy WHXXEHEPHBIM
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obopymoBanueM, UGPOBBIMU TuUTATGOpPMaMH W TPOM3BOACTBEHHBIM yrpaBieHHeM. [IpakTtuyeckas
3HAYUMOCTb BBIPAXKAETCS B BO3MOKHOCTH HCIIOJIb30BaTh PE3ybTaThl aHATU3a MPHU MPOECKTUPOBAHUH,
MoaepHu3aiuu u oneHke dpdexruBHocTr ACY TII Ha Ka3axCTaHCKUX 0OBEKTaX.

MeToab MCCNeaoOBaHMS

MeTtononornyeckasi OCHOBa CTaTbH MOCTPOEHA Ha JIMTEPATYPHO-aHAIMTUIECKOM Toaxoie. beuin
pPacCMOTPCHB HAay4HbIE MYOJIHMKAIIMM Ka3aXCTaHCKHUX M POCCUUCKHX AaBTOPOB, TIOCBSIICHHBIC
ABTOMATU3UPOBAHHBIM  CUCTEMaM  YIpaBJICHUS  TEXHOJorHMueckumu  mpoueccamu, SCADA-
TEXHOJIOTHSIM, MPOrPAMMHUPYEMBIM JIOTHUYECKUM KOHTPOJUIEpaM, WHTEIEKTYaJbHOMY YIIPaBJICHUIO,
poOoTHU3aIK, TPEIUKTUBHOMY OOCTY>KUBAHUIO U aBTOMAaTU3allMU OTJEJIbHBIX oTpaciieid. Marepuasl
OTOMPANTUCH 10 IPU3HAKY TEMATUYECKOM OJU30CTH K CUCTEMHOM aBTOMATUKE U 1O JaTe MyOIuKaIluu:
MPEIoYTEeHNE OTAABAIOCH paboTam, omyOIrKoBaHHBIM mocie 2022 roaa, TOCKOIbKY HMEHHO B 3TOT
MepHUOJ] YCUIWICA HMHTEPEC K IMPOMBIIUICHHON HU(PPOBU3ALMU, SHEPreTHUYECKONW YCTOWYMBOCTU U
HMMITIOPTO3aMEIICHUIO TPOTrPaMMHO-TEXHUYECKUX PEIICHUI.

B wuccnenoBaHMM MCHONB30BAIMCh METOABl CPABHUTEIBHOTO aHaln3a, 0000IIeHus u
MPUKIATHON UHTeprpeTanui. CpaBHUTEIbHBIA aHATU3 MO3BOJIMII COTIOCTABUThH PAa3HbIC HAIPABICHUS
ABTOMATHU3AIMHU: JHEPreTUYECKUE OOBEKThl, KOHBEHEpPHBIC JIMHHUH, IHIIEBYIO IMPOMBIIIJIEHHOCTD,
BOJIOOUMCTHBIE COOPY)KCHHsI, HE(PTera3oBble MPOLECCHl, arpapHble MPOU3BOJCTBEHHBIE JMHUU H
pOOOTH3UPOBAHHBIC CHCTEMBI. MeTon 0000IeHUsT MPUMEHSUICS NI BBIACICHUS ITOBTOPSIOIIUXCS
AJIEMEHTOB CHUCTEMHOW aBTOMATHUKU: JATYUKOB, KOHTPOJUIEPOB, HCIIOJHUTEIBHBIX MEXaHU3MOB,
OIIePaTOPCKUX HMHTEPPEHCOB, MPOTPAMMHBIX ANTOPUTMOB, apXUBUPOBAHUS JAHHBIX W JHATHOCTHUKH.
[Ipuknagnas MHTEpIPETALMS HCIOJIB30BANACH JJII OOBSICHEHUSI TOTO, KaK HAYYHBIC BBIBOJBI MOTYT
paboTaTh Ha MPAKTUKE B YCIOBUAX Ka3aXCTAHCKUX MPEAIPUITUH.

Oco0oe BHUMaHHE YJIEICHO TOMY, YTOOBI aHAIU3 HE CBOJIWICS K IEPECKa3y TEXHHUYECKUX
tepMuHOB. CHcTeMHasi aBTOMAaTHKa paccMaTpuBaiach Kak MPOM3BOACTBEHHAs JIOTHKA: CcHaudaja
00BEKT U3MEpAETCs, 3aTeM JaHHbIE IOCTYNAalOT B YIPaBISAIONIEe 3BEHO, IMOCJIE 3TOr0 CHCTeMa
MPUHUMAET pEelIeHNEe WM TpeJjaraet orneparopy JACHCTBHE, a 3aTe€M HCIOJHUTEIbHBI MEXaHU3M
MU3MEHSET COCTOsSIHME Tpolecca. IMEHHO Takas 1LIenmoYyka IMOKa3bIBaeT, MOYEeMy aBTOMAaTH3alusl He
MOXET OTPaHUYMBATHCS 3aKyINKoW oOOpyaoBaHUsA. be3 MpoeKTUpOBaHUs, HACTPOWUKH, OOydEHUS
MEepCOHAJIa W TOCIEAYIOLUEro TEXHUYECKOTO COMPOBOXKACHHUS JaK€ COBPEMEHHAas aBTOMAaTHKa
paboTaeT HUKE CBOMX BO3MOXKHOCTEH.

PesynbTart bl

B mnayuHoll nuTepaType cHUCTeMHass aBTOMAaTHMKa 4Yalle BCEro paccMaTpUBaeTCs uepes
ABTOMATU3HPOBAHHBIE CHUCTEMBI YIPABJICHHS TEXHOJOTMYECKMMHM Tipolieccamu. B cratbe A. A.
Kukeesa, [[. T. AnnameBoit u A. YKakcbUIbIKOBOM «ABTOMATU3UPOBAHHBIE CUCTEMBI YNPABICHUS
TEXHOJIOTHYECKUMU TIpolieccaMmm» akieHT caenan Ha ToMm, uTo ACY TII oObenuHseT TeXHUYECKHE U
MpOrpaMMHBIE  CPEICTBA JUII  KOHTPOJIA, PETYJIUPOBAHHWS ¥  ONEPATUBHOTO  YIIPABJICHHS
mpou3BoJACcTBOM. CMbICT  pabOTHI  aBTOPOB  MOXHO  mepeaath  Tak:  «3(h(eKTHBHOCTH
ABTOMATU3MPOBAHHOTO YMPABJICHUS 3aBUCHT HE OT OT/EJIBHOTO YCTPOMCTBA, @ OT COTJIACOBAaHHOCTH
BCEH CHCTEeMBI, BKIIOYas M3MepeHue, oOpaboTKy NaHHBIX W BO3JeiicTBhe Ha oOwvekT» [1, 58]. s
Kazaxctana 5TOT Te3uc BaxeH, MOTOMY YTO Ha MHOTHX NPEANPHUATHIX MOJECPHU3AIMUS YacTO
HayuHaeTcsl (hparMeHTapHO: MEHSIETCS OJIUH OJIOK, YCTaHABIMBACTCSI HOBBIM KOHTPOJUIEP, 100aBISETCS
MaHeNb ONeparopa, HO OOIIas apXHUTEKTypa Mpolecca ocraeTcs mpexHeidl. CucTteMHas aBTOMAaTHKa
TpeOyeT Jpyroro TMOJXOJa: CHadaja HYXHO TOHSTh TEXHOJIOTHYECKUN IHKJ, ONpPEIeIuTh
KPUTHYECKHE TTapaMeTphl, BEIOpaTh TOUKU KOHTPOJIS, PACCUYUTATH AITOPUTMBI PETYIUPOBAHUS U JIHIIb
3aTeM BHEAPSTH 000py0BaHHE.
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[IpakTuyeckuii mpuUMep MOXHO YBHJETh Ha TEIUIOBBIX M JHEPreTHUECKUX OOBEKTax, TIle
KOHBEHEpHbIE JMHHUM, HACOCHBIE CTAHIIMM, KOTEJIbHBIE YCTAaHOBKM W CHUCTEMBI IOAAYM TOILIMBA
IODKHBL pabotate 0e3 pe3kux ocrtaHoBok. B wuccinemosanmm K. b. Kanmeipkynoa, A. K.
HypmaramberoBoii, K. A. XKommmeroit u JI. b. M3anoBoit «Development of an automated control
system of a conveyor line at heat/thermal power facilities» paccmaTpuBaeTcsi aBTOMaTU3MPOBAaHHAS
crcTeMa yIpaBJeHUs KOHBEHEPHOH JIMHUEH Ha TEIUIOOHEPTreTHUECKOM 00BEKTE. ABTOPHI MIOKA3HIBAIOT,
yTO MoOJepHu3anus ynpasieHuss uyepe3 PLC u mporpammubie cpeicTBa MO3BOJISIET YYUTHIBATH
CKOpOCTB, BpeMsi pabOTbl, p&KUM HArpy3Kd M TEXHHUYECKOE COCTOSHHE 00opymoBaHus. VX BBIBOJ
MOXKHO C(OpPMYJIUPOBATH CIEAYIOIUM O0pa3oM: «yINpaBiIeHHE KOHBEHEPHOW YCTAHOBKOM OJIKHO
OMUPATHCS HA TEKYIIHUE IMapaMeTphl ABMXKEHHUS, TIOCKOJIbKY IMOCTOSIHHAsA CKOPOCTh 0e3 yueTa Harpys3Kku
MOBBIIIAET U3HOC M CHUXKAET YIIPaBIsieMOCTh mpoueccay [2, 17]. Jns kazaxcranckux TOL[ ato numeer
npsiMoe 3HayeHwe. Tam, re yroib, 305la, TOIUIMBO WM ChIPhE IEPEMEIIAIOTCS HEMPEPHIBHO,
aBTOMaTHKa OTBEYaeT HE 3a YAO0OCTBO OIepaTopa, a 3a yCTOMYMBOCTH BCEH TEXHOIOTHYECKOMN
LEMOYKH.

ABTOMaTH3aIMs arpoNPOMBINIJICHHOTO KOMIUIEKCa packpbiBaeTcsi B pabore E. EpOaesa,
MOCBSAIICHHON aBTOMAaTHYECKOMY YIIPAaBICHHUIO MPOU3BOJCTBEHHBIMH JIMHUSIMH B CEITLCKOM XO3SICTBE.
B »sT0ii myOnukanmuu BakeH caM MOBOPOT TEMbI: aBTOMAaTHKa HYXXHAa HE TOJBKO METaJLTyprHH,
sHepreTuke win Hedrerasy, HO W QepmaM, KOpMoIllexam, JMHHUSAM pa3Jadd ChIPbsS, CYHIMIbHBIM
yCTaHOBKAaM, TEIUIMYHBIM KomIuiekcaMm. Cojep)kaHue UCCIEOBaHUS MOXKHO IepelaTh Tak:
«aBTOMAaTHU3aIlMsl TPOM3BOJACTBEHHON JIMHUM TIO3BOJISIET CTAaOWJIM3MPOBATH IOJa4y MaTepuala,
CHU3UTh 3aBUCUMOCTH IIPOLIECCA OT PYYHOI'O TPYJIa U MOBBICUTH TOBTOPSEMOCTh onepauuit» [3, 41]. B
Kazaxcrane cenbckoe X0341WCTBO CHIIBHO 3aBUCHT OT CE30HHOCTH, MOTOIHBIX YCIOBUN U YJaIEHHOCTU
xo3saicTB. [loaTOMYy cucTeMHas aBTOMAaTWKa B arpapHOil cdepe AODKHA pemiath cpasy HECKOJIbKO
3a/a4: TOJJCPKUBATh PEKUMBI XpaHEHHs, JO3UPOBATh KOPM, KOHTPOJHUPOBATH BIAXKHOCTb,
TeMIIepaTypy, pacXxoa BOJbl, paboTy HACOCOB M BEeHTHJAIMH. OCOOEHHO 3TO 3aMETHO B TETUIMYHBIX
X035IUCTBAX, TJIe OMMOKa B TEMIIEPATYPE WM MOJMBE OBICTPO OTPAKAETCS HA YPOKaWHOCTH.

B nuieBoii NpoMBIIIIEHHOCTH CUCTEMHAsi aBTOMAaTUKa MOJIy4aeT emle 0osiee TOHKOE 3HaueHHe,
MOTOMY 4YTO 3/IeCh BaXXHBI CAHWUTApHBIC TpPEOOBaHMs, CTAOMIBHOCTh MHKPOKJIMMAaTa, KOHTPOIb
TEeMIepaTypbl, BIAXHOCTH, BEHTHWIALMU M d3Hepromnorpednenus. 3. M. CamurynmHa B cTaTbe
«Pa3paboTka cHCTEMbI aBTOMAaTH3aIMH MPOIIECCOB OTOTUICHUS, BEHTHIISIIMA M KOHIUIIMOHUPOBAHHS
BO3AyXa Ui TUINEBOW MPOMBIIUICHHOCTH» pPAaCCMAaTPUBAET AaBTOMATH3MPOBAHHOE YIPABICHUE
HVAC-nponeccamu. ['7maBHyr0 MbIcab 3TOH paOOTBI MOKHO BBIPa3sUTh TakK: «IOAJIEPKaHHUE
mapaMeTpoB BO3JyXa B INPOW3BOACTBEHHBIX TOMEIIECHHUSIX TpPeOyeT HEe pa3pO3HEHHOTO KOHTPOJIA, a
COTJIACOBAHHOM CHUCTEMBI OTOIJICHHSI, BEHTUJISIIMK U KOHIUIIMOHUPOBaHus» [4, 23]. 1ns npeanpusatuii
Kazaxcrana 3To 0COOEHHO aKTyaJ bHO B TOPO/ax C pE3KUMHU CE30HHBIMU TepenaiaMu TeMIepaTypsl. B
Anmarsl, Actane, Kaparanne, I[laBnogape win Ycrb-KameHOropcke cucTeMa BEHTWIAIUU JI0JDKHA
YUUTBIBATh 3HMMY, >XapKoe JIeTO, MBUIEBYIO Harpy3ky, TpeOoBaHHs K O€30IacHOCTH IHIIEBOTO
MIPOU3BOJICTBA M CTOMMOCTB dHeprun. Eciin aBTOMaTHKa paboTaeT KOPPEKTHO, MPEATIPHITAE TOTydaeT
HE MPOCTO KOM(POPTHBIN MUKPOKIMMAT, a YIPaBIIeMblid TPONU3BOICTBEHHBIN PEXKUM.

[epcnekTHBBI pOOOTU3AINH M aBTOMATH3AIMK B POMBINIUIEHHOCTH KazaxcraHa 3aTparuBarorcs
B padore II. XK. OpsiaOera «Pa3zBuTHe © TMOTEHIMAT poOOOTH3AMM W ABTOMATH3AIlMU B
aBTOMOOWJIbHOM mpombinuieHHOCTH Kaszaxcrana». B 3Toif cTaTbe aBTOMaTH3aIMsl pacCMaTpUBAETCS
YK€ HE TOJBKO KaK yIpaBJIICEHUE MPOIECCOM, HO M KaK Mepexo]] K HHTEIUIEKTYaIbHBIM COBMECTHBIM
cucTeMam, e poOOTH3UPOBaHHbIE KOMIUIEKCHI B3aUMOJICHCTBYIOT C YEJIOBEKOM U MPOU3BOICTBEHHOM
cpenoil. ABTOpCKasi MO3UIUSI CBOAMTCA K MBICIH: «HEIOCTATOYHAs Pa3BUTOCTh HMHPPACTPYKTYpPHI
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AaBTOMATH3AIMK 3aTPYAHSICT BHEApPEHUE pPOOOTH3AlMU, JaKEe KOTJa TEXHOJIOTHMYECKUN WHTEpEC
NPEANPUITHI K HEel pacteT» [5, 64]. D10 HabMI0IeHHEe TOYHO OMMCHIBACT Ka3aXxCTAaHCKYIO CHUTYAITHIO.
[IpennpusitTie MOXET KyOUTh COBPEMEHHOIO MPOMBIIUIEHHOTO po0OoTa, HO 0e3 MOArOTOBICHHBIX
WHXEHEpOB, CTAaOWJIBHOTO SHEpProcHadXeHus, UUu(POBOH MOJENM MNPOU3BOJACTBA, CEPBUCHOU
noaaepxku 1 uaTerpanuu ¢ ACY TII pobotu3aiius ocTaHeTcs T0pOruM dKcriepumMeHToM. CucteMHas
aBTOMaTHKa B TaKOM KOHTEKCTE BBICTymaeT (pyHAaMEHTOM, Ha KOTOPOM JAEP)KUTCS AajibHeHIas
poboTuzarusi.

HedTerazoBas oTpaciip JaeT 0MH U3 CaMbIX ITOKA3aTeNbHBIX IIPUMEPOB TOTO, KaK KJIACCHUECKas
aBTOMAaTHKA COCIUHSETCS C MaMHHBIM 00yueHueM. B cratee b. AmManrensasl, H. Tacmypzaera u 111.
[MunaceiioBa «Integrating Machine Learning with Intelligent Control Systems for Flow Rate
Forecasting in Oil Well Operations» u3y4aeTcs MHTErpanusi MOJCICH MAaIIMHHOTO OOy4YeHHs CO
SCADA-cucteMaMu i1l TPOTHO3UPOBAHUS pacxojia Ha He(DTSIHBIX CKBaXKHHAX. ABTOPBI MPUXOIAT K
BBIBOJIY, UTO «HMHTEIUICKTyalIbHbIE MOJICNH, MOJKIIOUYEHHBIE K CUCTEMaM JUCIIETYEPCKOrO KOHTPOJIS,
MO3BOJISIIOT 3apaHee OIICHMBATh HM3MEHEHUE IPOU3BOJCTBEHHBIX MapaMeTpPOB M MOJAIEPKUBATH
HKCILTYaTallMOHHYIO YPPEKTUBHOCTh CKBaxuH» [6, 11]. Jlna Kazaxcrana 3To HampaBieHHe 0cOOEHHO
[IEHHO M3-3a MacmTaboB He()TETOObIYM M TEPPUTOPHATIHLHON YJAIEHHOCTH MHOTHMX 00BekToB. Korma
CKBa)KMHA HAXOJUTCS JAJEKO OT LIEHTPAIbHON MUCIETUYEPCKOM, aBTOMATH3alMs JOJHKHA HE MPOCTO
MOKa3bpIBaTh TEKyIIee [aBJICHHWE WM PACXOA, a I[IOMOTaTh NPOTHO3UPOBATh OTKIOHEHHS,
Mpeaynpexaarb OTKa3 Hacoca, aHAIM3UpPOBaTh M3MEHEHUEe AeOuTa M COKpallaTh YHCIO BBIE3I0B
aBapUMHbBIX OpUrasn.

[IpenukTBHOE oOcCiyxuBanue, onucanHoe M. K. KoiibarapoBelM U coaBTOpamMH B CTaThe
«Development of a predictive maintenance system based on machine learning», pacmmpsier
MOHMMaHWE CHCTEMHOW aBTOMATHUKM €Ie CHJIbHEEe. 3/1eCh aBTOMAaTHKa CTAHOBHUTCS HE TOJIBKO
CPEICTBOM YIIPABIICHHUS, HO M HICTOYHUKOM JITAHHBIX JJISl OLICHKU OYIYyIIEro COCTOSHUSI 000pyA0BaHUS.
KitodueByto MbIcip paboThl MOXHO TepefaTh TakK: «IaHHBIC, MOCTYIAIOMIME OT IMPOMBIIUICHHOTO
000py/10BaHus1, MO3BOJIAIOT POTHO3UPOBATH OTKA3 JI0 €ro (PaKTUYECKOro HACTYIUICHHUS, €CIIM CUCTEMA
criocoOHa pacro3HaBaTh TOBTOpSIOIIMECS TpU3HAKKM u3HOca» [7, 28]. B  ka3axcraHckoi
MPOMBIIIJICHHOCTH 3TO HANpaBJICHWE MOXKET JaTh 3aMETHBIM A(PQEKT Ha HACOCHBIX CTAHIUSX,
KOMITPECCOPHBIX YCTaHOBKaX, KOHBEHEpax, NIEKTPOIBUTATENAX, TpaHCPOopMaTOpaX, BEHTUIISIIMOHHBIX
arperatax u OypoBoMm oOGopynoBaHuu. OOBIYHBIA PETJIAMEHTHBIA PEMOHT WHOTJA 3aMEHSET JeTallb
CIIMIIKOM pPaHO WM CIHIIKOM TMO03AHO. [IpequKTHBHAs aBTOMAaTHKa TIOMOTAeT TMEPEeUTH K
00CITy’)KUBAHUIO 110 (PAKTUYECKOMY COCTOSIHHUIO.

B uccnenosanuu I'. A. Camurynunoil «Pa3paboTka MyJIbTHAar€HTHON CUCTEMBI JUIsl yIIPaBIIEHUS
CIIO)KHBIMU OOBEKTaMHU TMPOMBIIUICHHON aBTOMAaTHU3aI» BHHUMAaHHE TMEPEHOCUTCS Ha CII0XKHbBIE
OOBEKTHI, TJI€ OAMH IIEHTP YIpaBJICHHUS HE Bcerjaa crnocoOeH ObIcTpo M rubko oOpalaThiBaTh Bce
mapamMeTpel. ABTOpP paccMaTpWBaeT MYJIbTHATCHTHBIM TMOJXOA, TPH KOTOPOM  OTIEIbHBIC
MPOrpaMMHBIE areHThl OTBEYAIOT 3a pa3Hble Y4acTKu WM (QyHKIHH. CMBICIOBON BBIBOJ CTaThU
MOKHO C(OpMYJIHpPOBAaTh TaK: «CIIOKHBIH IPOMBINUIEHHBIH OOBEKT TpeOyeT pachpeneIeHHOro
yIpaBIeHUS, TJ€ OTACIbHBIC JIEMEHTHI CHCTEMBI MOTYT CAMOCTOSITEIbHO aHAIU3UPOBATH COCTOSIHHE U
COTJIaCOBBIBATh JCHCTBUS Mexay coboi» [8, 36]. Ins Kaszaxcrana 3TO MPUMEHHMO K OOJBIIHM
METAJUTyPTrHYECKUM KOMOHMHATaM, YHEPreTHIeCKHM OOBEKTaM, TPAHCIIOPTHO-JIOTHCTHYECKAM Y3JIaM,
HedTenepepaboTKe M TOPHONOOBIBAIONIUM MPOU3BOJACTBaM. YeM Oosblie OOBEKT, TeM OIacHee
3aBHUCHUMOCTh OT OJIHOTO JHCIIETYEPCKOTO IEHTpa WM OJHOT0o anroputMma. PacmpeneneHHas
AaBTOMATHKA MOBBIMIAET )KUBYYECTh CUCTEMBI U TIO3BOJISET JIOKATU30BaTh COOM.
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JlenleHTpaIu30BaHHBIE CUCTEMBl YIpaBIIEHUs paccMmarpuBaioTcs B padore K. baTweipkanoBa
«Research of the production cycle of automation of technological processes in decentralized systemsy.
B Heil BakeH mepexol OT JMHEWHOIO YIpPAaBJICHHS K THOKOM NpPOM3BOJICTBEHHOW ApXHUTEKTYpE.
OCHOBHYIO MBICIH aBTOpa MOXHO IEpenaTh TaK: «ICHEHTPAIM30BaHHAS aBTOMATHU3Allsl MOBBIIIAET
YCTOWYMBOCTh TEXHOJIOIMYECKOTO MpOIecca, IMOCKOJIbKY OTAENbHbIE YYaCTKU MOTYT COXPaHSTh
YIOPaBISIEMOCTh JaXe MPH HM3MEHEHUH OOIIero pexuma mpousBoicTBa» [9, 42]. Kazaxcranckum
OPEeaNpHUATHSIM 3TO OJM3KO HU3-3a MPOCTPAHCTBEHHOW pPa300IIEHHOCTH 00bekToB. Ha pyaHukax,
He(TEeNpOMBICTIaX, HACOCHBIX CTAHIMAX, AJIEBATOpaX, BOA03a00pax M PACHpPEETUTENBHBIX CETIX
HEBO3MOXXHO TIOCTOSIHHO JepXaThb HH)KEHepa BO3Jie Kaxaoro arperara. JleneHTpann3oBaHHAS
aBTOMATHKa CHUXXAET 3aBHCUMOCTH OT PYYHOTO KOHTPOJS U MO3BOJIAET ObICTpee pearupoBaTh Ha
JIOKAJIbHBIE OTKJIOHEHUS.

Hedrenepepabotka TpebyeT 0COOEHHO BBICOKOW TOYHOCTH YIIPABJICHHUS, IOCKOJIBKY 3/1€Ch
OJHOBPEMEHHO KOHTPOJHPYIOTCS TEMIlepaTypa, MJaBICHHE, pPacXxoa ChIPbs, COCTaB (HpaKIIHid,
0e3omacHOCTh M dHepromnoTpebiaenue. b. A. Maiinbixanosa, I1I. K. Komumo6baes, A. Xabaii u P. A.
XKamameBa B cratbe «OnTUMH3aANUsS IPOIECCOB MMEpepadbOTKH HEPTH C MPUMECHEHHUEM
WHTEJUICKTYyaIbHBIX TEXHOJIOTHIT» CBS3BIBAIOT MOBBINICHUE 3(PeKkTuBHOCTH HedTernepepadOTKu ¢
U(POBBIMU U WHTEIJICKTYalbHBIMU MHCTPYMEHTaMH YIpaBieHHs. VX MO3UIIMI0 MOKHO BBIPa3UTh
TaK: «ONTHMHU3alus HedTenepepadaThBAIOIINX MPOIECCOB TpPeOyeT MOCTOSIHHOTO —aHaIn3a
TEXHOJIOTHYECKHX IapaMeTpOB W HACTPOUKH pekuMma paboThl 00OpYIOBaHUS B 3aBUCHMOCTH OT
m3menstomuxcs ycnosuit» [10, 34]. Ha kazaxcranckux HII3 3T0 03Havaer, 4To aBTOMAaTvKa J0HKHA
MOJIEP)KUBATh HE TOJBKO 0a30Byr0 0€30IaCHOCTh, HO M 3KOHOMHKY IpOIlecca: pacxoJl IHEpPruH,
KaueCTBO MPOIYKTa, MUHUMHU3ALHIO MOTEPb, CTAOUIBHOCTh TEXHOJIOTHYECKOTO PeXUMa.

O6cyxapeHue

AHanu3 Hay4dHbIX NyONMKaIMii MOKa3bIBaeT, 4YTO CUCTEeMHass aBTomaThka B Kaszaxcrane
pa3BHUBaeTCA HE KakK €JuHasl OTpaciib C OJMHAKOBBIM YPOBHEM BHEJPEHMs, a KaK HabOp OTpPacieBbIX
pereHuii. B sHepreTrke oHa CBsi3aHa ¢ HAJASKHOCTHIO TOJIaYM TOILUIMBA, YIPABICHUEM KOTEIbHBIM H
BCIIOMOTaTeNbHBIM 000pyZOBaHUEM, KOHTPOJIEM 3JIEKTPOABUTATENCH, 3alllUTON TpaHCHOPMATOPOB U
YCTOMYMBOCTBIO TEIUIOBBIX IpoleccoB. B HedTerazoBoil chepe — ¢ aucneryepusanyeil CKBaxuH,
MPOTHO3HPOBAaHUEM JeOuTa, KOHTPOJEM JaBJICHUS, YIPaBICHHEM HAacoCaMH, MpeaynpeKIeHHEM
OTKAa30B U CHIDKEHHUEM IOTeph. B MUIEBON MPOMBIIIEHHOCTH — ¢ MUKPOKJIMMATOM, CAHUTAPHBIMHU
peXUMaMH, BEHTWISLIMEN U 3HeprocoepexxeHreM. B arpapHoM cekrope — ¢ 103UpOBaHUEM, TIOJIUBOM,
KOpMOpa3gaden, TeMIepaTypo, BIAKHOCTBIO W XpaHEHUWEM MNpoAyKuuu. B KOMMyHanbHOU
HHPpaCTPpyKType — C  BOJOOYMCTKOM,  KaHAJWU3alIMOHHBIMH  HACOCHBIMH  CTAHIIUSIMU,
TEIJIOCHAOKEHHUEM U YIETOM PeCcypCoB.

['maBHasi 0COOEHHOCTH Ka3aXCTAHCKOTO TPUMEHEHHS CHCTEMHOW aBTOMATUKH COCTOUT B
HEOAHOPOJHOCTH O0BEKTOB. Ha ogHOM TmOmroce HaxomsTcs KpPyNHBIE TPEANPUATHS, T/AE YKe
ucnonezytorcs SCADA, PLC, DCS, cucrembl apxXuBaluM, AaTYUKA BUOpAIlUU, YacCTOTHBIC
npeoOpa3oBareiy U aHaluTUYecKue naHenu. Ha npyrom momtoce — OOBEKTHI, TJ€ KOHTPOJb A0 CHUX
MOp YacCTUYHO BEJETCS BPYUHYIO, a JaHHbIe (UKCHUPYIOTCS omeparopoM mo rpaduky. M3-3a sToro
BHEJIPEHHWE aBTOMATHUKH HEJb3sl OIEHHWBATh TOJIBKO IO HAIMYWAIO 00OopymoBaHus. boiee TOUYHBIM
KpUTEPUH — CIIOCOOHOCTH MPEANPUSITHS BUJIETh MPOIECC B pealbHOM BPEMEHH, OBICTPO pearupoBaTh
Ha OTKJIOHCHHMsSI, XPaHUTh TEXHOJIOTUYECKHE IaHHBbIC, aHAIM3UPOBATh NMPUYUHBI COOEB U CHUXKAThH
3aBHCHMOCTH OT Y€JIOBEUECKOro Gakropa.

[IpakTHueckoe NPUMEHEHUE CHUCTEMHOW aBTOMAaTUKM MOXXHO TIPEICTaBUTh Ha MpUMEpe
HAcOCHOM cTaHIMU. B mpocToM BapuaHTe onepaTtop Bpy4YHYIO BKJIIOYAeT HACOC, CMOTPUT Ha JIaBJICHHE
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W pearupyer Ha >kajnoObl moTpedurtencii. B cucteMHOM BapwaHTe MATYMKHU AABJICHUS, Pacxoja,
TEMIIEpaTyphbl MOIIUIHUKOB, BUOpAlMU U YpPOBHS >KUIKOCTH IEpelaloT JaHHbIE Ha KOHTPOJLIED;
KOHTPOJJISP CpPaBHUBAET MapaMeTPbl C 3aJlaHHBIMH TpeAeliaMU; YaCTOTHBIH mpeoOpa3oBaTelb
perynupyetr ckopocth auratensi; SCADA mnokasbiBaeT oOIepaTtopy TPEHIIbl; aBapuiiHas JIOTMKa
OTKJIIOYaeT 00OpYJIOBaHHE MpPHU OMACHOM pPEXHME; apXUB JAHHBIX IIOMOTaeT HH)KEHEPY IOHSATh,
noyeMy BO3HHK cOOM. PazHuIla MeX 1y STUMH IBYMS MOJIX0AaMU OrpoMHa. [1epBbIid MOIX0A JepKHUTCS
Ha BHUMATEJIbHOCTH 4YeJIOBeKa. BTOpoil — Ha yCTOMYMBOM CcHUCTEME H3MEpPEHUs, aHalu3a |
yIpaBJICHUSI.

[Toxoxas cutyanusi HabOmogaeTcsi Ha KOHBeHMepHbIX JMHMAX. Eciu kouBeliep paboraer ¢
IIOCTOSIHHOM CKOPOCTBIO HE3aBHCHUMO OT HArpy3Ku, IMPEANpPUATHE IOIY4YaeT JMIIHWA W3HOC JICHTHI,
poyiukoB ¥ npuBoja. Eciau cucrema y4uTBIBaeT 3arpy3Ky, CKOPOCTh, ITYCKOBBIE TOKH, TEMIEPATYPY
JBUTATENsl, BUOpAIMIO U aBapUilHble CUTHAJBI, YIpPaBIEHUE CTAHOBUTCSA MsArde U TouHee. s
yronbpHbIX TOLl, pyAHHKOB M CKJIQJICKHX KOMILJICKCOB 3TO OCOOCHHO Ba)KHO, IIOTOMY YTO OCTAaHOBKA
OJTHOM TMHUM YacTO HapylIaeT padoTy HECKOJIBKUX CBA3aHHBIX YYaCTKOB.

Cucremnass aBTOMaTMKa HYXHAa M B 3JaHUSX MPOMBIIUICHHOTO Ha3zHadeHus. Hampumep,
MUIIEBOE MPEANPUATHE MOXKET UMETh JAOPOTroe MPOU3BOACTBEHHOE 000OpyI0BaHWE, HO 0€3 TOYHOTO
yOpaBiICHUS BEHTWISIMEW, BIAXHOCTRIO M TEMIIEpaTypod KadyecTBO MPOAYKIHH  Oyjaer
HecTaOubHBIM. ABTOMatH3upoBaHHass HVAC-cucrema mo3BOJISIET TOJICPKUBATH PEKUMBI HE TIO
OLYLICHUIO IEepCOoHaNa, a IO HM3MEpsAEeMbIM IapaMerpaM. B kapkuil JeHb CHUCTEMa YCHJIMBAET
OXJIQXK/ICHHE, 3MMOW KOPPEKTHUPYET TMOJOTPEB, MPU H3MEHEHUH BIIAXKHOCTH BKJIIOYAET HYKHBIN
CIICHApUH BCHTWISAIMU. OJTO CHIDKACT PHCK Opaka, TOBBIIIACT CAHUTAPHYK OE30MacHOCTh U
YMEHBLIAET NEePepacxo/l SHEPTUH.

B nedrerasoBoii orpaciu aBTOMaTHKa OCOOCHHO IIEHHA M3-3a paccTOSHUH. OOBEKTHI MOTYT
HaXOJUTHCS B CTEMHON 30HE, HAa YJAJICHUU OT TOPOAOB M peMOHTHBIX 0a3. 31ech SCADA-cuctema
(hakTUYEeCKH CTaHOBHUTCS riazamu mpeanpustus. Ho mpocroro HabmioneHHs yxe HEIOCTaTOYHO.
HogBas 3amaua — nporuo3upoBath cocTosiHue ooopynoBanus. Eciu nannpie o BUOpaiuu, JaBieHUIO,
pacxoqy W TeMIlepaType HAaKaIlUIMBAKOTCS TOJaMHU, UX MOXXHO HCIOJb30BaTh JJIA MPEIUKTUBHOTO
oOcnyxxkuBanus. CucreMa Ha4YMHACT 3aMedaTh 3aKOHOMEPHOCTH, KOTOPBIE OMEPaTOp MOXKET
MPOMYCTUTh: MEMJEHHBIH POCT BUOpAalMM, HECTAOMIBHOCTh JaBICHHS, HW3MEHEHHE pexXHMa
notpebaeHus SHepruu. TakoW MOJIXOJ CHIKAET aBapUMHOCTh M TOMOTAeT IUIAHUPOBATH PEMOHT
TOT/1a, KOTJIa OH J€HCTBUTEIFHO HYKEH.

KrntoueBass mpoOnema BHeIpeHHs CHCTEMHON aBToMaTuku B KaszaxcrtaHe — KaJpoBas.
O6opynoBaHNEe MOXKHO KYIHTh, IPOTPAMMHOE OOECTIICUEHHE MOKHO yCTaHOBUTH, HO 0€3 WHIKEHEPOB
no ACY TII, mporpammucroB PLC, cneumanucroB no KWIIMA, sHepreTMkoB, TEXHOJOTOB U
OTIepaTOPOB CUCTEMA HE JACT OKMJIaeMOT0 pe3yJibTara. YacTo mpennpusTue CTaIKUBAaeTCs C TEM, UTO
MTOCTABIIUK BHEJIPHII pEIIEHNE, HO TTOCIIE €ro yXo/1a MepcoHal He YMeeT ITyO0O0KO MEHSITh alTrOPUTMBI,
aHAIM3UPOBATh APXUBBI, HACTPAWBATh aBapUUHBIC MpEAeNbl HIW OOHOBIATH cucTemy. I[loaTomy
aBTOMATHU3AIMS JTOJDKHA COIMPOBOXKIATHCA OOYYCHHEM, TEXHHUYECKOW JOKyMEHTAIlMeld W CO3JTaHHEeM
BHYTPEHHEN UHKEHEPHOU KOMIIETCHIINH.

Bropas mpoGiema — COBMECTHMOCTh CTapoOTO M HOBOTO 00OpyJoBaHuWsA. Ha kazaxcTaHCKHMX
MPEANPUITHSIX HEPEIKO padOTAIOT arperaThl pa3HbIX JIET BBITYCKA, C Pa3HBIMHU MPOTOKOJIAMHU CBSI3H,
pa3HBIMH JaTYMKAaMHU M Pa3HBIMH IIKaamu yrpaBlieHHs. B Takux ycIOBHSIX CHCTEMHas aBTOMaTHKa
JOJDKHA TIPOCKTUPOBATHCS HE KaK HJcaJbHAas HOBas CXeMa, a KaK peaJuCTHYHAas MOJECpHU3AITHS.
WNuorna »ddexTuBHee cHayala aBTOMATHU3UPOBATh KPUTHUECKUW YYACTOK, 3aTeM MOAKIIOYHUTH
apXMBUPOBAHHME JAHHBIX, TMOCJIE ATOTO BHEIPHUTH UCIIECTUEPHU3ANNIO, & YK€ TMOTOM IEPEeXOJUTh K
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NPEIUKTUBHON aHanuTHKe. CIUIIKOM pe3kas nuppoBu3aius 0e3 MOArOTOBKH MOXKET JaTh 0OpaTHBIN
addexT: mepcoHanm He TOBEpSET CHCTEME, OmepaTopbl OOXOASAT aBTOMATHYECKHE PEXUMBI, a
PYKOBOJCTBO HE BUAUT SKOHOMHUYECKOTO pe3yibTaTa.

Tpetbs npobiema — xkubepode3onacHOCTh. Uem 00JIbIIe MPOMBIIIIEHHBINH 0O0BEKT MOAKII0UASTCS
K UU(POBBIM CETSIM, TE€M BBIIIE PHUCK HECAHKIIMOHUPOBAHHOTO JOCTyIa, cOOsl MPOTrpaMMHOIO
obecrieyeHrsT WM HENpaBWJILHOW HACTPOWKH yhaneHHOro ympasineHus. s Kazaxcrana sra tema
OyZeT CTaHOBUTHCS €IlIe OCTpee, MOTOMY YTO MPEANPUSATHS TOCTEIIEHHO CBSI3bIBAIOT TEXHOJIOIMYECKHE
CHCTEMBI C KOPIOpaTHUBHBIMH HWH(popMannoHHbIMH TutaTdhopmamu. ACY TII Henb3st 3amumarh Kak
OOBIUHBIN OQUCHBIN KOMITBIOTEP. 3/1eCh OMIMOKAa MOXET 3aTPOHYTh HAcOC, KJlalaH, Medyb, KOHBeilep,
KOMIIPECCOp WJIM CUCTEMY aBapHilHON 3amuThl. [loaTOMy BHEApeHUE aBTOMATHKU JOKHO BKJIHOYATh
pasfelieHne CeTel, KOHTPOJIb JOCTyNa, PE3EPBHOE KONMMPOBAHHUE, KYPHAIMPOBAHHUE JEHCTBUI
orepaTopa U peryJisipHyro NpOBEPKY HACTPOEK.

Teopernueckn cucTEMHass aBTOMATHKAa ONUPAETCSs HA IOHATHE 3aMKHYTOIO KOHTypa
ynpaneHus. [IpakTudecku oHa onupaeTcs Ha AUCHUIUIMHY dKCIUTyaTaluu. Eclii 1aT4uk He MOBEpeH,
Ka0esb NOBPEXIEH, ONEPaToOp OTKIIIOYMII CUTHAJI TPEBOTH, a apXUBbl HUKTO HE aHAIMU3UPYET, TO JaxKe
Jloporasi CCTeMa IIpeBpallaeTcs B KpacUBYIO IIaHeslb Ha MoHUTOpe. [loaTomMy ycnex aBToMaTu3auuu
3aBHCHUT OT CBSI3HM TPEX YPOBHEW: TEXHUYECKOTO, OPraHU3AIMOHHOTO U YeJIOBEYECKOTo. TeXHUuYeCKui
YpPOBEHb OTBEYaeT 3a O00OpynoBaHHME M aaropuTMbl. OpraHu3alMOHHBII — 3a pErjJamMeHTshl,
00CITy’KMBAaHUE W OTBETCTBEHHOCTh. YenoBeueCKuili — 3a KOMIIETEHTHOCTb, JOBEpPHE K CHCTEME U
yMEHHe paboTaTh C TaHHBIMHU.

s Kazaxcrana Hanbosee MepCcreKTUBHBIMU HAMPABICHUSAMH MOXKHO CUHTATh MOJECPHU3AIUIO
ACY TII Ha »HepreTUYecKMX OOBEKTaX, aBTOMATHU3AIMI0 BOJOCHA0KEHHUS U BOJOOYHCTKH,
MIPEIUKTUBHOE OOCIIy)KMBaHUE IPOMBIIIJIEHHOTO O0OpYAOBaHUS, HWHTEJUIEKTYaJbHOE YIpPaBICHUE
He(Tera3oBbIMU  CKBR)XMHAMH, aBTOMATH3aIlMI0 arpONPOMBILIUICHHBIX JIMHUH W pa3BUTHE
POOOTU3UPOBAHHBIX KOMILUIEKCOB Ha IPOU3BOJCTBE. OTHU HANpaBICHMs] CBsS3aHbl HE MOJAOW Ha
HU(pOBU3AIUIO, a C KOHKPETHHIMH 3KOHOMHYECKHMHM 3a/adyaMH: CHHM3UTh IPOCTOH, YMEHBIIUTH
MOTEPU CHIPbSI U SHEPTUH, TOBBICUTH 0€30MaCHOCTh TPYJa, CTAOMIN3UPOBATh KAueCTBO MPOIYKIMU U
COKpATUTh BIMSHHUE CIy4YailHBIX OLIHOOK.

3aKnwo4vyeHune

[Ipumenenne cucremMHOM aBTOMaTWKH B KazaxcraHe oTpaxaeT Mepexo] NpeAnpUsiTUA OT
PYUYHOrO M (pparMEHTApHOTO YIpaBlI€HUs K Oojiee TOUHOM, U3MEpsieMON U MPOrHO3UPYEMON MOJIENH
pa®oTbl. B MpOMBINUIEHHOCTH, SHEPreTHKe, arpapHoM CeKTope, He(pTerazoBod oTpaciu u
KOMMYHaQJIbHOM HH(QpacTpyKType aBTOMAaTHKa IIOCTEINEHHO CTAHOBUTCS HE BCIOMOIAaTEIbHBIM
AJIEMEHTOM, a 4YacTbIO IMPOU3BOJICTBEHHOM yCTOMYMBOCTH. E€ IEHHOCTh BHMJHA TaM, IJe MpOLEcC
HENpPEepBIBEH, MapaMeTpbl ObICTPO MEHSIOTCA, 000pYyIOBaHUE JOpPOroe, a omMOKa ornepaTopa MOXKET
MIPUBECTH K OOJIBIINM MOTEPSIM.

IIpoBeneHHbIi aHanM3 IMOKa3bIBa€T, 4TO TIJaBHas 3ajada Ka3zaxcTtaHa COCTOMT HE B
MEXaHMYECKOM YBEIMYEHHUU YHCIa aBTOMAaTU3UPOBAHHBIX YCTPOMCTB, a B pPa3BUTUU HUMEHHO
cucTeMHoro noaxoza. Jlarumk, kourposiep, SCADA, HCIIOJHUTENBHBI MEXaHU3M, apXUB JaHHBIX U
orepaTop JOJDKHBI paboTaTh KaK €IuHBIA KOHTYp. Ecim 3TOT KOHTYp CIpPOEKTHpOBaH IpPaMOTHO,
MpeaNpHUATHE MOJIy4YaeT peaJbHOE MPEUMYIIECTBO: BUIUT MPOIecC B JUHAMUKE, MPEAYIIPEKIAET cOOH,
HKOHOMHT SHEPTHUI0, TNIAHUPYET PEMOHT M OBbICTpee MPUHUMAET TEXHUYECKHE PELICHHUS.

Hayunble myOnukanuu MocHeAHUX JIeT MOATBEP)KIAI0T, YTO Ka3aXCTAaHCKUE HCCIeoBaTeNn
AKTUBHO paccMaTpUBalOT aBTOMAaTHU3ALUIO KOHBEHEPHBIX JIMHUM, HVAC-cucrem,
CEJIbCKOXO3SIICTBEHHBIX TPOLECCOB, He(dTerazoBblX OOBEKTOB, POOOTU3UPOBAHHBIX KOMILIEKCOB,
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MNPECAUKTUBHOI'O 06CHy)KI/IBaHI/IH " ACHCHTPAIM30BAHHOI'O YIIPABJICHUA. OTH HaImpaBJICHUS IMTOKA3bIBAIOT

3p€JIOCTh TEMBI: aBTOMATHUKA YK€ HC OIrpaHUYUBACTCA KIIACCUUCCKUM PETYIMPOBAHUEM, a COCAUHACTCA

C MAIIMHHBIM OOydYeHUEM, MPOMBIIUICHHON AaHAIUTUKON W pacCIpeleiICHHBIMU apXUTEKTypaMu

yIpaBlIeHUSI.

HJ’ISI z[anLHeﬁmero Pa3BUTHA CHCTEMHOI aBTOMaTHKHM B KasaxcraHe 0COOESHHO BajKHBI TPpH

YCIIOBHSI: TOJATOTOBKA WHXXCHEPHBIX KaJpOB, MOJIEPHU3ALMUS YCTapeBIIeH HHPPACTPYKTYpBl H

obOecrieueHue KI/I6ep6e3OHaCHOCTI/I IMPOMBIIIJIICHHBIX CHCTCM. bes stnx YCJ'IOBI/Iﬁ aBTOMaTHu3alus 6y,Z[eT

ocTaBaThbCs JOPOToil HaacTpoikoil. [Ipu ux cobmoeHN OHA CTAHOBHUTCS MHCTPYMEHTOM PEaTbHOTO

TEXHOJIOTHYECKOI'0 POCTa, KOTOpBIfI IoMoracT MnpeanpuATuiIM pa60TaTB 6630HaCHeC, crabuibHee U

O9KOHOMHYHEC.
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A HH O T aR,paG@re paccmarpuBaeTcsi IpUMEHEHHE OCCIMIIOTHBIX JIETATEIbHBIX aIllapaToB
(BITJTA) 1 TeXHOJOTHH HAKJIOHHOW a’po(OTOCHEMKHU I TPEXMEPHOTO MOJEITMPOBAHUS TOPOICKOM
cpenpl. IlpoaHanm3upoBaHbl KIIOYEBBIC OTambl IOJyYeHHS W OOpabOTKM [aHHBIX, BKIIOYAs
a3po(OTOTPUAHTYJIALMIO UM METOJbl MHOTOBHMJIOBOI'O CTEpPEO, a Takke (aKTOpbI, BIUSIOIIME Ha
KauecTBO 3D-pEeKOHCTPYKIIUH.

Ocoboe BHHMMaHHME YJEJIEHO 3ajayaM IUIAHUPOBAHMsS MAapUIpyTOB B YCJIOBUSAX IUIOTHOM
TOPOJCKOM 3acTpOMKM W aHalIM3y aIrOpUTMOB HaBUTralMU. PaccMOTpeHbl OrpaHUYEHUs
CYLIECTBYIOIIMX IOAXOJOB M MEPCIEKTUBbl MX Pa3BUTHUA C MPUMEHEHHEM METOJOB IIyOOKOro
oOyuenus. [lokazano, uyto ucrons3oBanue BIIJIA U coBpeMeHHBIX alrOpUTMOB OOPaOOTKH JaHHBIX
MIO3BOJISIET MOBBICUTH TOYHOCTh U I(PPEKTUBHOCTh MOCTPOEHUS] TPEXMEPHBIX MOJEIECH TIOpOACKOMN
Cpebl.

Kntoyesble Beomoi@rbiil  nerarenbHbli  anmapaT, a’3poOTOChEMKa, HAKJIOHHAs
a3po(oToChEMKA, MApIIPYT, a3p0(OTOTPUAHTYIISALMS, TOPOACKasl Cpea.

BBepeHne

CoBpeMeHHbIE TopojJia MPEJCTABISAIOT COOOH CIIOKHBIE MHOTOKOMIOHEHTHBIE CHCTEMBI C
BBICOKOW TUIOTHOCTBIO 3aCTPOMKH, pPAa3BUTON HMHQPPACTPYKTYpOHl M TOCTOSHHOW JTUHAMHUKOMN
U3MEHEHUHU. B 3THX yCIIOBUAX NOJyYE€HUE aKTyaJIbHBIX U BBICOKOTOUYHBIX MPOCTPAHCTBEHHBIX JaHHBIX
CTAaHOBUTCS KJIFOUEBOM 3adauell AJii IpaJoOCTPOUTENHCTBA, MOHUTOPUHIA OKpY’KaoLIEH Cpemsl,
ynpasyieHus: MHpacTpyKkTypoil u obecrieuenus: OezonacHoctu. OHUM U3 HanOoJiee MepCreKTUBHBIX
MHCTPYMEHTOB cOOpa TaKMX JaHHBIX SIBISIOTCS OecnuiioTHbIe serarenbHble anmapaThl (BIJIA),
no3BoJsitomye 3(p(EeKTUBHO BBIMONHATE ad3poOTOCHEMKY M (OPMHUPOBATH JAETAIU3MPOBAHHBIE
TpEXMEpHBIE MOJIENIN FOPOJICKOM CPEIBI.

HecmoTpst Ha 3HAUNTENIBHOE KOJUYECTBO MCCIEIOBAHUN B 00OJIACTH IUIAHUPOBAHUSI TPACKTOPHIA,
3aJlaya ONTHUMU3ALMKA MapUIPyTOB JJIsi BHICOKOTOYHOM 3D-ChbEMKHM TOpPOJCKON TEPPUTOPUHU OCTAETCS
aKTyaJabHOM.

[IpencraBnennas pabota HampaBiieHa Ha PELIEHUE OJHOM M3 KIIOYEBBIX 3aJa4 COBPEMEHHOM
reOMH(QOPMATUKU M JAMCTAHIIMOHHOTO 30HIMPOBAHUSA, CIIOCOOCTBYSI IMOBBIINIEHUIO KadyecTBa
MIPOCTPAHCTBEHHBIX JaHHBIX U 3((HEKTUBHOCTH UX MOJTyUYeHUs ¢ ucrosnb3oBanueM BITJIA.

O6bwne cBepgeHunma o BMNNA

Jponsl, unu 6ecnimiioTHbIe JetaTenbHble annapatsl (BIIJIA), npeactaBisioT co0oii gerateabHbIe
arfmaparsl, yrpasiseMble JUCTAaHIIMOHHO WM IEHCTBYIOLINE aBTOHOMHO, 0e3 skunaxa Ha 6opty [1]. B
chepe reofe3suu 3TU YCTPOWCTBA CTald HE3aMEHUMBIMU OJjlarofjaps OCHAILIEHUIO BBICOKOTOYHBIMU
kamepamu 1 GNSS-npueMHHKamMHu. DTO JAa€T BO3MOXKHOCTh B KpaT4alIllie CPOKU NMPOBOJUTH CHEMKY
Oonmpmux IUIomEaned u ¢dopmupoBarth "obOmaka TOYeK" ¢ OECHPENENCHTHOW TOYHOCTHIO [0
canTuMeTpoB. KirtoueBble TOCTOMHCTBA JPOHOB 3aKJIIOYAIOTCS B MX CHOCOOHOCTH OBICTPO COOMpATh
TaHHBIE, JTOCTUTaTh MECT, KyJla CIOKHO T0OpaThCs 4YeIOBEKy, oOecrmeunBaTh O€30MacHOCTH padoT,
UCKJIIOYasi HEOOXOJMMOCTh MpeObIBaHUS JIOACH B ONACHBIX 30HAaX, M CO3/4aBaTh JleTaJbHbIE
TpeXMepHbIE MO 00BEKTOB U perbeda [2].

JUia co3maHus BBICOKOTOUHBIX 3D-monenel ropoackoid TEPpPUTOPUH IIUPOKO HCIHOJB3YIOT
BIUTA, ocHaménnble uppoBbiMU kKamepaMu. OHH MO3BOJISIOT MOJTy4aTh U300pakeHUs C Pa3IMuHbIX
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BBICOT M PaKypCcOB, YTO Ba)XKHO JUIsl TOYHOTO BOCCTAHOBJIEHHS TE€OMETPUU 3JaHUH U TOPOACKOU
nHppacTpykTypbl. OCHOBHON METO/J MOCTPOCHHS TPEXMEPHBIX Mojenet — Structure from Motion
(SfM), pr KOTOPOM aNTOPUTMBI COTIOCTABJISIIOT OOIIME TOYKH HAa TEPEKPBHIBAOIIMXCS CHUMKAX WU
BOCCTaHABIIMBAIOT MPOCTPAHCTBEHHYIO CTPYKTYpy CUEHBbI. JIOMOJHWUTENBHO Uil IOBBILICHUS
neranu3anuu npumensercs Multi-View Stereo (MVS), KoTopblii co31aéT MIoTHOE 00JaKO TOYEK,
no3BoJistoniee (opMUPOBATH TEKCTypUpoBaHHbIe 3D-Monenu.

KauecTtBO MOzenn HanpsMy0 3aBUCUT OT MapLIpyTa MOJETA U I1apaMeTPOB ChbEMKU. BaxkHbIMU
(dakTopaMu SBISIOTCS JOCTATOYHOE MepeKphiTHe CHUMKOB (00b14HO 70-80%), pasHOOOpa3ue yrios
0030pa, CTaOWUIBHOCTh MOJETa M BBHIOOP ONTUMAIIBHOW BBICOTHL. Hampumep, CIUIIKOM BBICOKAsS
TPAEKTOPUSl CHUKAET pa3pelieHUuEe MOJEIM, a CIMIIKOM HH3Kas CO3HAET «CIEMbIe 30HBD» MEXIY
3naHusMu. Mcnonp3zyemas kamepa Takke BIUSET HAa TOYHOCTh: KaMephl ¢ OOJIBLIMM pa3pelieHUEM U
HU3KUM YPOBHEM HCKaKEHUI /1al0T 00Jiee TOUHbIE MOENU, HO TPEOYIOT OO0JIbIIIE SHEPTUU U TTAMSITH.

MnaHupoBaHMe MapwpyTa B TOpPOACKOW cpepje

[InanupoBaHue MapuipyTa CTaHOBUTCS OCOOCHHO KPUTHUYHBIM B TOPOJICKOH cpenme, Trne
MPUCYTCTBYIOT BBICOKHME 3[aHMs, y3KHE YJHIBI M CIOXHAas reoMeTpus o0bekToB. HempaBuibHOE
pacmojoKeHue TOYeK ChEMKHM MOXKET MPUBECTH K mpoberaM B JaHHBIX WJIA CHHKEHHIO TOYHOCTHU
pexoHcTpykimu. Ilostomy ontummsanus mapuipytoB BIIJIA u mapamerpoB ChEMKH SIBISIETCA
KJIFOUEBBIM 3JIEMEHTOM JIJIs [TOIYUYEHUS MOJHBIX U T0CTOBEPHBIX 3D-Mo€e1eil ropoCKON TEPPUTOPHUH.

Ocobennocts 3amaun  Mapmpytm3anuu  BIIJIA B ropoackoil cpene 3akiOdaeTcsi B
HEO0OXOJUMOCTH yUUTHIBATh HE TOJBKO KpaTyaiilliee pacCTOSIHHE, HO U MHOKECTBO JIOMOJHUTEIbHBIX
(akTOpoOB: JHEPrOEMKOCTh TPACKTOPWUHU, BBIYUCIUTEIbHYIO 3((EKTUBHOCTh, 0O€30MaCHOCTb,
HaAEKHOCTD CBSI3U M COOTBETCTBHE HOPMATUBHBIM TPEOOBAHUSIM.

OpHOll W3 KIIIOYEBBIX TPYAHOCTEH MpU HABUTALIMU B TOpOJE SBISETCS HECTaOMIBHOCTh
CIYTHUKOBBIX CHUTHANOB. Bbicokue 3maHus QOpMUPYIOT "TOpOACKHE KaHBOHBI', KOTOpBIE
MPENSATCTBYIOT NpsiMOMY npueMy curHanoB GPS. DTo BbI3bIBaeT MCKa)XEHUs, IPOBAJIBI B CUTHAJIE, a
TaK)X€ MHOT'OJIy4YEBbIE OTPAKEHUS U SKPAHUPOBAHUE, YTO BEJET K CYILIECTBEHHBIM IOTPEIIHOCTSIM B
OTpEeICTICHUN MECTOIOJIOKEHUS, OCOOEHHO Ha MallbIX BbICOTAaX. JlOMOJHUTENbHBIE CIOXKHOCTU
CO3JIAIOT AJIGKTPOMArHUTHBIE TOMEXHM OT IUIOTHOH TOpoackoi pamuonHppactpyktypsl (Wi-Fi,
COTOBBIE CETH, JIMHUU 3JIEKTpoIepeaay), Hapyluarouie paboTy 60pTOBBIX CEHCOPOB M KaHAJIOB CBSI3H.
B cBs3u ¢ 3TUM, HaBUTAIIMOHHBIE AITOPUTMBI JOJKHBI 00Ja/1aTh YCTOMUMBOCTBIO K COOSIM CBS3H U
HETOYHBIM JIaHHBIM O IO3ULHUH, B TOM YHCJIE 3a CYET NMPUMEHEHUS albTEPHATHUBHBIX TEXHOJIOTMH,
TaKMX KaK BU3yallbHas OJOMETpPHsI, UHEPLHAIbHbIE HABUTAllMOHHBIE CHCTEMbI M JIOKaJIbHBIE KapThI
IIPU3HAKOB [3].

[Iponiecc ympaBieHusi TpaekTopued mosera OeCHIOTHBIX JieTaTenbHbIX anmnaparoB (BITJIA)
COCTOMT H3 IOCJIEJOBATENBHOCTH IAroB, OXBATHIBAIOIIMX KaK IIE€PBOHAYaJIbHOE MPOEKTUPOBAHUE
TPACKTOPHM, TaK U €€ MOCIEeAYIOUIYI0 ONTHMHU3ALMI0 M JAMHAMHUYECKylo afantanuio. Ha craauum
pa3paboTKU MapuIpyTa MPOUCXOAUT OIpeIesIEHNE KIFOUEBbIX HABUTAIIMOHHBIX TOUEK (ITyTEBBIX TOUEK),
yepe3 kotopble BIIJIA nomxeH cnenoBarb, € OOs3aTENbHBIM YYETOM TakUX (DaKTOpOB, Kak
JOTIyCTHMBIE BBICOTHBIE PEKUMBI, YCTAHOBJICHHBIE 30HBI IT0JIETOB M IOTCHIIMAJILHBIE 30HBI PUCKa [4].

Cpenu anropuTMoB IOMCKA ITyTH HAaUOOJBIIYI0 U3BECTHOCTD U PACIIPOCTPAHEHHOCTh MOTydni A
(A-star). Oror MeToJ mpeAcTaBisieT coboil Moaudpukanuioo anrropur™a JleHKcTpbl, 0OOramieHHyo
IBpUCTUYECKON (YyHKIMEH, KOoTopas HampaBiseT NoucK Oosiee LeeHanpaBieHHO. KiroueBoe
MPEUMYIIECTBO A 3aKIIIOYAETCS B €0 CIIOCOOHOCTH rapaHTHPOBATh HAXOXKJICHHE ONTUMAIBHOTO MyTH
IpU COOJIIOIGHUH YCIIOBUSL JIOMyCTUMOCTH JBPUCTUKH. bomee Toro, oH mo3BOJIIET THOKO
MHTETPUPOBATh B pacueT CTOMMOCTH MYTH pa3HOOOpa3HbIE MapaMeTphl, BKIIOYas JJIUHY MaplLIpyTa,
nepenajbl BHICOT, XapaKTEePUCTUKU PaTUOCBsI3U, OIM30CTh K MPENATCTBUAM U SHepronorpedieHue. B
YCIOBUAX TOPOJCKOM 3acTpoMKM A JEeMOHCTPHUPYET BBICOKYIO J(PQPEKTHBHOCTb, paloTas ¢
BOKCEJIbHBIMU CETKaMU WJIM MOJIMTOHAJIBLHBIMU KapTaMH JIJIsl IPOKJIaJIKH MapIIpyTOB B IJIOTHOM cpeje.
Tem He MeHee, TPU MONBITKE MacIITAOUPOBATh €0 HA OOIIMPHBIE TEPPUTOPUH, TAKHE KaK BECh TOPOJI,
A crankuBaeTcsi ¢ MpoOJIEMON BBIYMCIUTEIBHON CI0KHOCTH: SKCIIOHCHIIMAIBHBIA POCT YHCIIA Y3JI0B
JIENIaeT €ro IPUMEHEHHNE B PEXKUME PEAIBHOTO BPEMEHH 3aTPYIHUTEIBHBIM [S].

Pacuer mapuipyTa ocyuiecTBiIsieTcsl TOCPEICTBOM MaTeMaTHuecKoil (hopMysibl, HHTETpUpyoIen
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MOAM(PHUIMPOBAHHYIO BEPCHUIO anroputMa JleKeTph:
f(n)=g @) +h(n),

rae f (n) - moaHas OIeHKa CTOUMOCTH ITyTH Yepe3 y3ell

n, g (n) - CTOUMOCTD ITyTH OT HAYAIBHON TOUYKH A0 y3I1a

n, h (n) - 3BpucCTHUECKas OI[EHKa CTOMMOCTH IIYTH OT y3J1a N 10 KOHEUHOW TOUKH [4].

Asroput™m JleHKCTpbl TTpeHa3HAYEH ISl ONPEICICHUST KpaTyaulllero myTu OT OJHOM BEPIIMHBI
rpada KO BceM oOCTalbHbIM BepmnHaM. OH (YHKIMOHHPYET 3a CYET HUTEPATHBHOTIO IEpecMOTpa
OLICHOK PACCTOSTHUI U CIYKUT OCHOBOM I MHOXKECTBA APYTUX allTOPUTMOB:

d (v)=min (d (v),d (u) + w (u, v)),

rae d (V) - CTOUMOCTB ITyTH JI0 BEPIIUHBI V,

d (u) - CTOMMOCTB ITyTH A0 BEPIIMHEI U,

w (u, v) — Bec pedpa Mexay BepIIMHAMU U U V.

B cuenapusx ¢ nuHaMHYecKOM WM HemosHOW HH(opmarumeid o cpexe amroputMm D Lite,
SIBJSIFOLTUIACS pa3BUTHEM A, JEMOHCTPUPYET MPEBOCXOACTBO. B orimume oT A, KOTOpbI TpeOyer
MOJTHOTO PEKAJBKYJSAIUH MyTH MPHU KaXKAOM H3MEHEHUHM TOmojoruu Kaptel, D Lite ontummsupyer
MpoLeCcC, OOHOBIISASA MCKIIOYUTENBHO 3aTPOHYTHIE CETMEHTHI, YTO 3HAYUTENbHO COKpAIlaeT BpeMms
NeperyIaHupOBaHusl. DTO 0COOEHHO aKTyaJlbHO IIPU BO3HUKHOBEHUH HOBBIX MPENSATCTBUI B peaIbHOM
BpPEMEHH, HalpUMeEp, MpU OOHAPYKEHUU CTPOUTENbHBIX 00bekToB miu Jpyrux BIIJIA B mpouecce
nonéra. D* Lite ucrons3yer oOpaTHBIM MOUCK (OT LENMH K UCTOYHUKY), TUHAMUYECKH KOPPEKTUPYS
JIOKQJIbHBIE OLIEHKH CTOMMOCTH, YTO OOECIEeYMBAET €ro CIOCOOHOCTh K aJanTalii K U3MEHEHHSIM
cpenbl 6€3 Aerpaaaluu riI00alIbHON CTPYKTYPhI MapiipyTa [6].

JlpyruM BaKHBIM HampaBlieHueM SBIsitoTcs sampling-based anroputmbl, B wactHOocTH, RRT
(Rapidly-exploring Random Tree) u ero ycoBepmieHcTBOBaHHas Bepcust RRT*. Ot meTonsr crpost
JIepeBO TMOMCKa, CIy4yailHO Hccienysl MPOCTPAHCTBO M COEOUHSS y3ibl, TIOKa HE OyneT JOCTUTHYTa
uenb. braromaps croxactuueckoit npuponae RRT cnocob6en ObICTpo HAXOAUTh AOMYCTUMBIN MyTh JaXe
B Cpelax CO CIOKHOM reoMeTpuel, YyTO OCOOEHHO LEHHO [Jsi TOPOACKOM 3aCTpOHMKH C Y3KUMHU
nmpoxogamu, apkamu u jaBopamu. RRT*mocreneHHO onTUMU3MpYyeT HalIeHHBIE MyTH, CHUXas HX
JUIMHY ¥ CIJIAXKUBAs CTPYKTYpy 3a cu€T mepekommyranuu nepesa. [IpemmymiectBo sampling-based
anroputMoB 'EB nx crnocobHoctu pabotare 0e3 3apaHee 33JaHHOM CETKH WJIN MOJHOW KapThl. OHU
0c00eHHO 3(h(heKTUBHBI sl CLIEHApHEB C OOJBIIUM YHMCIOM CTEereHed cBOOOJbI MM B HE3HAKOMOM
cpene. Hampumep, RRT mo3BonsieT creHepupoBaTh Oe30mMacHbIl 00X0m Mexay HeOockpédbamu mpu
BHE3aITHOM M3MEHEHUH MapIIpyTa, Jake €Clid CTPYKTypa MPOCTPaHCTBA 3apaHee He Oblia M3BECTHA.
OnHaKo HEJOCTATKOM SIBISIETCS OTCYTCTBHE IapaHTUU ONTUMaNbHOCTH (B ciydae 6a3zoBoro RRT) u
HEOOX0IMMOCTh OCTOOPAaOOTKHU MOIy4YEHHBIX TpaeKTopuii [7].

I'enernueckue anroputmbl (I'A) mpencraBiasitoT coOoi 3PPEKTUBHBIE HHCTPYMEHTHI IS
pelIeHHs CIOKHBIX 3aJad ONTUMH3AIMM B TaKUX OONIACTAX, KAaK HAayKa O JAHHBIX, MHXEHEpHUS,
SKOHOMMKA U JIOTUCTHKA, BKJIFOYAs 3aJja4l MapIIpyTU3ALHH.

OTH  aJNropuTMbl UMHUTHPYIOT TPOLECC €CTECTBEHHOIO OTOOpa, NPUMEHSS HPUHIMIIBI
HACJIEJOBAHUSI, MyTallUH, CEJIEKIIUN U KPOCCUHIOBEpa JJIsl OUCKA HAWITYUIIUX PEeHICHUH.

I'eHeTHueckuii aITOPUTM BKIIIOYAET B €051 HECKOIBKO KITFOYEBBIX ATAIOB!

1. Co3manme Ha4yaJbHOW TOMYJAMA MapIIPyTOB: (OopMUpOBaHME MCXOAHOTO Habopa
BO3MOXKHBIX MapuipyToB nojeta bIIJIA (BapuaHTOB nepeMerieHus).

2. Ouenka 3>(Q¢GeKTUBHOCTH MapHIpyTa: aHaIM3 Kaxkaoro mapuipyra mosera BITJIA ¢ touku
3pEHHs ONPEIEeTICHHOM 1esIeBOM (DYHKIMH VIS TUIAHUPOBAHUS MapLIpyTa.

3. OtGop wmapuipyToB: BBIOOpP HamOOJee ONTHUMAIBHBIX MAPHIPYTOB IS TOCIEAYIOIIETO
CKpELIMBaHUs, OCHOBBIBasICh Ha UX 3(pPeKTUBHOCTH.

4. CkpemuBaHie MapuIpyTOB: 00bEIMHEHUE HIEMEHTOB OTOOPaHHBIX MapIIPYTOB ISl CO3/IaHUs
HOBBIX BapUaHTOB MApPLIPYTOB IIEPEMEILLIEHUS.

5. Mytamuss MapumpyTOB: BHECEHHE CIy4YalHbIX HM3MEHEHHH B HEKOTOpBIE MapUIPYThl JUIS
obecriedeHus: pa3HOOOPa3Hsl U U30ekKaHUs 3aCTPEBAHUS B JIOKAJIBHBIX ONTUMYMaX.

6. OOHOBNIEHUE MOMYJIALUN MapUIPyTOB: 3aMeHa MPeAbIAYIIEro nokojaeHus: MapupytoB BITJIA
3aHOBO CT€HEPHUPOBAHHBIMU BapUaHTaMHU.
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7. Utepauusi: MOBTOpEHHE Tpoliecca OIeHKH 3((HEeKTUBHOCTH, 0TOOpa, CKPEUIMBAHUS, MyTalluu
1 OOHOBJICHHUS 10 AOCTH)KEHUS 33JJaHHOTO KPUTEPUs 3aBEPILEHUS WM HAXOXJEHHUS ONTHMAaJIbHOIO
Mapupyra nepeMenieHus [4].

Pematomum  stanmomMm noarotoBku k noi€ty BIIJIA, koTopblii HampsiMyro BIHSIET Ha
3¢ deKTUBHOCTh MOJETAa U 00eceunBaeT HaAEKHOE BHIMOIHEHUE 33/aHUs, CHUXKAsl PUCKHU, SBISETCS
omnpezaeneHue Mapuipyrta noiéra. dpdextuBnocts pynkunonupoBanus BIIJIA 3aBucUT OT MOrOIHBIX
YCIIOBHIA, MOJICTHJIAIOIIEH TOBEPXHOCTH U HAJIMYMS IPOTHBOJCHCTBYIOINX 00BEKTOB. B CcBs3U ¢ 3TUM
BO3HUKAET 3a/adya noctpoeHus mapuipyta nonéra BIIJIA ¢ y4€ToM KOHKpETHBIX 30H (TOYEK) WIIH,
HA000pOT, 00X0/1a HeXKENATEIbHBIX 00BEKTOB HA MTOBEPXHOCTH.

3amaya 3aKiIO4yaeTcs B MOMCKE ONTHUMAIbHOTO MapuipyTa Juisi OeCHUIOTHOTO JIeTaTeIbHOTO
anmaparta (BITJIA) Ha kapTe MecTHOCTH. DTa KapTa COJAEPKUT Kak Oe30macHbIe [ TOJIETA 30HBI, TaK
U 30HBI C mpensaTcTBUSIMHU. K MpensTCTBUSM OTHOCSTCS: TOPHBIN pernbed, BpaxaeOHble OOBEKTHI
(mampumep, cucremsl [IBO wnu POB) u 30HBI ¢ HEOMArONPHUATHRIMU MOTOHBIMU ycnoBusiMu. BILJIA
JOJDKEH JIBUTaThCsl Ha MaJbIX BBICOTaxX B Mpezesiax CBOOOJIHBIX 30H, MPOKJIaAbIBas MapuIpyT OT
HA4yaJIbHOM 10 KOHEYHOW TOYKH. Llenb — MUHUMH3UPOBATH PUCKHU CTOJIKHOBEHMS C MPEMSTCTBUIMM,
BO3JICHCTBUSL BPaKICOHBIX OOBEKTOB W HEONArOMpHsITHONH TOroJbl, 00ECleYrB MaKCUMAIbHYIO
6e3omacHocTh monéra. Mapmpyt BITJIA Oyzaer npeactaBisTh OO0 TOMAaHYIO JTUHHUIO, COCTOSIIYIO U3
OT/ICJIbHBIX OTPE3KOB [8]:

{ G b O° & ey Oh o o O° & ey OFB h oo P i iy OB h
@ o O O}

o ho O- KOOpJMHATHl HavalbHOW ToukuM monéra BITJIA, G Fro O- KOOPJMHATBl KOHEYHOU
toukn mnon€ra BIIJIA, Ctpenka — oTpaxaer OTpe30K MNPSAMOM JIMHHUM C COOTBETCTBYHOUIUMU
KOOpJMHATAMH.

HaknoHHas aspodoToOCbeMK a

C yckopeHHEM MpoIeccOB ypOaHU3ANNUN IOYYCHHE BBICOKOTOYHBIX M BBICOKOA()()EKTHBHBIX
rEONPOCTPAHCTBEHHBIX JAHHBIX CTAHOBUTCS OJHOW W3 KIOYEBBIX 33J1ad COBPEMEHHOW TI'OpPOJICKOM
kaprorpadun. TpaauuoHHas HaKJIOHHAS a’dpodoTOChEMKA 0OeCreunBaeT MoydyeHHe MHPOpPMaLUn
MPEUMYIIECTBEHHO C OJHOTO paKypca, 4To 0OycliaBnuBaeT €€ CYIIEeCTBEHHBIE OrpaHUYECHUS MpU
aHAJIM3€ CI0KHOM TOPOJICKON 3aCTPOMKH.

B nocnennue roasl CTpeMHUTENbHOE pa3BUTHE HAKIOHHON a3po(OTOCHEMKHU C UCHOIb30BaHUEM
OecriunoTHbIX  JietaTenbHbIX —anmapatoB  (BITJIA) mnpepocraBiasier NPUHUMIIMAIBHO — HOBBIE
BO3MOKHOCTH JJISl PELIeHUs 3a/lady TOpOJICKOro KaprorpadupoBanus. JlaHHas TEXHOJOTHsSI OCHOBaHA
Ha TOJyYEHUHU BBICOKOPA3PEIIEHHBIX M300paKEHUH C HECKOJBKUX YIJIOB 0030pa, YTO IMO3BOJISET
(buKCUpPOBaTh HE TOJIBKO IJIAHOBOE MOJIOKEHHE 0OBEKTOB, HO U UX (haca/Hble XapaKTePUCTUKH.

B coderanum ¢ MeToJaMu KOMIBIOTEPHOro 3peHus U LudpoBoll (HoTorpaMMeTpuu 3TO
obecrieyrBaeT BO3MOXKHOCTh OIEPATUBHOTO IOCTPOEHUSI BBICOKOTOYHBIX TPEXMEPHBIX MoJeneit
peanbHOM TopojACKO cpensl. [IpuMeHeHrne HaKIOHHON a’pOoPOTOCHEMKH CYIIECTBEHHO MOBBIIIAET
MOJTHOTY, JOCTOBEPHOCTh M MH(POPMATUBHOCTH T€ONPOCTPAHCTBEHHBIX JAHHBIX, a TAK)KE YBEIUYUBACT
3(PEeKTUBHOCTD MPOIECCOB MX MOJYUYEHUS U TTOCIIEAYIOIeH 00paboTKH.

HaxnonHnast a’podoTochéMKa ¢ MCIOJIB30BAaHHMEM OECHWIOTHBIX JIETaTeIbHBIX allapaToB
(BITUIA) npexacraBnseT coO0W TEXHOJIOTHUIO BHICOKOTOUHOTO TPEXMEPHOI'O MOJEINPOBAHMS HA3€MHBIX
00BEKTOB, OCHOBaHHYI0 Ha npuMeHeHnH BIIJIA, ocHAEHHBIX HECKOIBKUMH BBICOKOPa3peLIaloIuMu
kamepamu. Kak mpaBuiio, mpH BBINOJIHEHUH ChEMKH HCIOJIB3YETCS CUCTEMa M3 IATH KaMmep: OJiHa
IIpeIHa3HaueHa JJIsl BEPTUKAIBHOM ChEMKH, a YEThIpE - I HAKJIOHHOH. B mponecce ch€MKH Taxxke
OCYIIECTBIISIETCS TIOJyYeHUE B PealbHOM BpeMeHU MH(GOpMaIliK O MOJIO0KEHUH U COCTOSHUU amnmnapara
C TIOMOIIBIO0 JAaTYUKOB. DTO IMO3BOJIET (POPMHUPOBATH BBICOKOPEATHCTUUHBIE TPEXMEPHBIE MOIEITH
TOPOJICKOM cpefibl IPU 3HAYUTENILHO CHIKEHHBIX 3aTpaTax Ha UX CO3JIaHUeE.

Hcnonb3oBanue HakjgoHHOW a’podoTtochéMku ¢ BIIJIA cymiecTBeHHO MOBBIIMIAET KauecTBO
nonydyaemeix 3D-mopened. TpaauilMOHHBIE METOIBl TMOJYYEHHUS JAHHBIX JIUCTAHIMOHHOTO
30H/MPOBAHUs, TaKWe KaK CIIyTHHKOBAs M KiaccHyeckas a’po(oTorpaMMeTpusi, HE MO3BOJISIOT
MoJiy4yaTth MHQOpMAIMi0 O OOKOBBIX MOBEPXHOCTSAX OOBEKTOB, YTO MPUBOJAUT K BO3HHKHOBEHUIO
npobJeM, CBA3aHHBIX C MCKQ)KEHHUEM BBICOT M HEIOCTaTOYHOM AeTanu3anued. B oTiauume oT HHX,
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HaKJIOHHas ChEMKa obecrieunBaeT Oosiee IUPOKUN OXBAaT TEPPUTOPUU U TO3BOJIET (DUKCHPOBATH
(dhacagHbIe XapaKTePUCTUKH O0BEKTOB [9].

AspodoToTpumuaHrynauymua

Haknonnast a’podorochéMKa B OCHOBHOM HCIONB3YeT a’pOopOTOTPUAHTYIISIIIUI0 Ha OCHOBE
nanHbiXx POS. OcHOBHBIE 3Tamnbl BKIIOYAIOT U3BJICUCHUE CBI3YIOIIMX TOYCK M ypaBHHUBaHHUE OJOYHOMN
CeTH METOJIOM Iy4KOB Jyuyeil. Maes u3BiIeueHus CBSA3YIOLIUX TOYEK JJIs HAKJIOHHBIX M300pakeHUun
3aKJIFOYAeTCsl B UCIOJIb30BAaHUU JIEMEHTOB BHEIIHETO OPUEHTHPOBAHUS CHUMKOB, IIPEIOCTABIEHHBIX
cucremoit POS, B kauecTBe HayaJIbHBIX 3HAYEHUM, MOCJIE YEro MPUMEHSIOTCS aJTOPUTMBI MOMCKA
MPU3HAKOB, MHBAPHMAHTHBIX K MacmTaly u adduHHBIM mpeoOpa3oBaHUSM, JUISI MHOTOBHJIOBOTO
COIOCTABJICHHUS TPU3HAKOB MEXKY NU300paKEHUSIMU U ONPEICTICHUS CBSI3YIOIINUX TOYECK.

Metox TmydkoB JIy4ed JUis  ypaBHUBaHHS ~OJIOYHOM CETH SBISIETCS OCHOBHBIM B
a3poPOTOTPUAHTYJISIIUN: OH TEOPETUYECKH OOOCHOBAH, 0O0ECIEeYMBAET BBICOKYID TOYHOCTh MpHU
YpaBHUBAHHUH U TIOAXOIUT I 00pabOTKM MHOTOBHIOBBIX (B TOM YHCJI€ HAKJIOHHBIX ) H300pasKeHHIA.

JlaHHast TEXHOJIOTHUS TIO3BOJISIET 00ECIIEUNBATh BHICOKYIO TOYHOCTh M YCTOMUHMBOCTD PE3yIbTaTOB
npu 00paboTke HM300paKEHUH B CIIOKHBIX YCIOBUSX. Kpome TOro, oHa 3HAQUMTENBHO ITOBBIIIAET
3¢ (heKTUBHOCTS 00pabOTKM JaHHBIX, UYTO pPACHIMpsET MPUMEHEHHE (POTOrpaMMETpHH B Pa3IMYHBIX
00JIaCTsIX, TAKUX KaK ChbEMKa CENTbCKOXO03SHCTBEHHBIX YTOAUN U KapTorpadupoBaHue j1ecos [§].

MHorosupagoBdMul-¥fiiewe 8t €r eo)

MHOroBHI0BOE CTEPEO OCHOBAHO HA MPHHIHUIE (OTOMETPUYECKON coriiacoBaHHocTH (photo-
consistency). [Ipu ycinoBuu, 4To TOYHBIE MApaMETPhl KaMepbl U3BECTHBI, UCIIOJIb3YIOTCSI OTPAHUYCHUS
SNUMNOJISPHON TEOMETPUHU Ul YHPOUIEHHMs] JBYMEPHOH 3ajadd CONOCTaBICHHUS 10 OJAHOMEPHOIO
MOKMCKA BIOJb SMUMNOISPHON JUHHHU. DTO MO3BOJISIET 3()PEKTUBHO MOTy4daTh OONBIIOE KOJIUYECTBO
OJTHOMMEHHBIX TOYEK BBICOKOW IUIOTHOCTU M OINPENEIISATh UX TPEXMEpPHBIE KOOPAMHATHI, B PE3yJIbTaTe
4yero GopMHupyeTcs MI0THOE TPEXMEPHOE 00JIaKO TOUEK.

[TonmyyeHHoe 00MaKO TOYEK XapaKTEepHU3yeTCs BBICOKOW JeTanu3alieil W TOYHOCThIO U
MCIIOJIL3YETCS IS MOCIIEAYIONEro mocTpoeHus nudporoii Mogenu nosepxaoctu (DSM). biaromaps
HU3KOW CTOMMOCTU U CIIOCOOHOCTH 00pabaThiBaTh OOJbIINE O0BEMBI JAHHBIX JaHHAS TEXHOJOTHUS
IIUPOKO TPUMEHSETCS B TaKUX OONACTAX, KaK HMU(PPOBHU3AIMS KYJIbTYpHOTO HACIEIUs, TPEXMEPHOE
KapTorpagpupoBaHue, KHHO- U TeJIEBU3UOHHBIE ced((EKThI, a TAKKE apXUTEKTYpHbIe 00MepsI [8].

MepcnekKTMUBbB pa3BUTMUA HAKNTOHHONW as3apodPoOTOCDHBEN

B mHacrosmiee BpeMss TpEXMEpHOE MOJAEIMPOBAHHME C  MCIOJb30BAHMEM  HAKJIOHHOU
aspoporochéMkn Ha ©Oaze BIIJIA Bcé€ emé wumeer psn orpaHuyeHH. OTO NpOsBIsSETCS B
HE/I0CTaTOYHOW TOYHOCTH MOJeNel, JTOKaJbHBIX T'€OMETPUUYECKUX Ne(PeKTax, UCKaKEHUSIX SPKOCTH
TEKCTYp U OTPaHUYEHHOM CIIOCOOHOCTH BOCHPOM3BOAMTH JI€TAIM B CIOXKHBIX clieHax. OCOOEHHO B
paifoHaxX ¢ IUIOTHOM pAacTUTEIbHOCTHbIO, 3HAUYUTENBHBIMU TEPEKPHITUAMHU 3JaHUH WIN PpPE3KUMHU
M3MEHEHHUSIMHU yCIOBUI OCBEIICHUS MOJIETIN YacTO CO/AEP KAT MPOIYCKU, HCKAXKEHUS WM LIYM.

Kpome Toro, mpouecc cOopa JaHHBIX B 3HAUUTEIBHOW CTENEHU 3aBUCHT OT BBICOTHI MOJETA,
napaMeTpoB KaMephl U MOTOJHBIX YCIOBUH, a TPaJUIIOHHBIE METO/IbI YPaBHUBaHUS (METOJ MyYKOB
Jqy4ei) ¥ aaropuTMbl MHOTOBHIOBOTO COIOCTaBJIEHHS YacTO MOKa3bIBalOT HU3KYIO 3(deKTHBHOCTH
npu paboTe C CHIBHO HEOJHOPOAHBIMH JaHHBIMH, YTO TMPHUBOAWT K CHIDKEHUIO HAIEKHOCTH M
obob1maromiei cnocoOHOCTH MOAETEH.

B ycnoBusix aTtux mpobieM BHEOPEHHE TEXHOJOTUH IIyOOKOro oOy4deHMsI OTKpPBIBAET HOBbBIE
BO3MOKHOCTH Ui Pa3BUTHS JaHHOM oOmactu. OCHOBHBbIE HAampaBieHUs JAaJlbHEUIIEr0o pPa3BUTHUS
BKJIIOUAIOT clienytoiee. Bo-mepBoix, apxutektypa SurfaceNet, oCHOBaHHAasi Ha CKBO3HBIX HEMPOHHBIX
CeTsAX, IMO3BOJSET HampsAMylo oO0y4yaTb OTOOpak€HHE MEXIy TIeOMEeTpHUel TIOBEpPXHOCTH U
ONITUYECKAMHU XapaKTePUCTUKAMU TIO0 HW300paKeHHSIM, YTO 3HAYHUTENHBHO TIIOBBIIIAET TOYHOCTH H
NOJHOTY TpéxMmepHoi pexoHcTpyKuuH [10]. Bo-BTophix, Moaenu riayOOKoro oOy4yeHMs, TaKue Kak
reHepaTuBHO-cocTs3aTenbHble ceTd (GAN), crnocoOHbl 3(p(GEeKTUBHO KOMIEHCHPOBAaTh JAe(PEKTHI
UCXOJIHBIX M300paXeHHUH 3a CYET pPACHIMPEHHMS W ONTHMM3ALMU OOYYalOUIMX JAaHHBIX, a TaKke
MOBBIIIATH YCTOMYUBOCTh MOJIEIIEN B CJIO’KHBIX YCIIOBUSX OCBEIICHHUS, BKIIOUasi TEHH U OTPAXKECHUSI.

OTH TEXHOJOTWU OYyAyT CIIOCOOCTBOBATH Pa3BUTHIO MOJAEIMPOBAHMS HA OCHOBE HAKJIOHHOM
aspodorochémkn BIIJIA B HampaBiIeHWM TOBBIIIEHUS TOYHOCTH, aJalNTUBHOCTH U CHIDKCHHS
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CTOMMOCTH, a TaKkxke odecrievar 6osiee HAAEKHYIO TEXHOJIOTHYECKYIO TOJICPKKY JUIS TaKuX obriacTeid,
KaK YMHbIE TOpo/ia, COXpaHEeHUE KyJIbTYPHOTO HacleaAMs U OIIEHKA Ie0JIOTUYECKUX PUCKOB [9].

3aknwouyeHune

B pabore paccMOTpeHBI COBpEeMEHHbIE METOJbl HCIHOJIb30BaHUSI OCCIMIOTHBIX JIETaTEeIbHBIX
anmapatoB (BIIJIA) ¢ HakiIOHHON a’pOoOTOCHEMKON ISl TPEXMEPHOTO MOJCIUPOBAHHS TOPOJICKON
cpensl. IlpoBenen ananmu3 0cOOEHHOCTEH CHEMKH B YCIOBUAX IUIOTHOM 3acTpONKH, BIUSHUS
MapaMeTpoB MOJIETA M XapaKTEPUCTHK OO0OpYyIOBaHMS Ha KadecTBO 3D-pexoHCTpykimu. OnucaHbl
KJIFOUEBBIE ATarbl OOPa0OTKU JaHHBIX, BKJIOYask a3po(OTOTPHAHTYIIALKIO U MHOTOBHIOBOE CTEPEO, a
TaK)K€ PACCMOTPEHBI aJITOPUTMBI INIAHUPOBAHUS MapLIPyTOB U onTUMHU3anuu Tpackropuii BITJIA.

BoisiBneHbl OrpaHuuYeHUs TPAAMIMOHHBIX IOAXOAOB, TaKHE KaK HEMONHAas JeTalu3alus,
JIOKQJIbHBIE T€OMETPUYECKHE HCKAKEHUS M 3aBUCUMOCTb OT ycClIOBHI ocBemieHus. IlokazaHo, 4yto
BHEJIPEHUE TEXHOJIOTUH ITy00KOro oOydeHus, BKirovas apxutekTypbl SurfaceNet u GAN, mo3BoJiser
MOBBICHTH TOYHOCTb, TOJHOTY M YCTOWYMBOCTH MOENeH, obecneumBas Oonee >pQPeKTUBHOE U
HanéxHoe 3D-MonenupoBanue.

[losnyyeHHble pe3yapTaThl HMMEIOT IPAKTUYECKOE 3HA4YeHHE U1 3aJa4  T'OPOJICKOro
KapTorpadupoBaHusi, MOHUTOPUHTA UH(PACTPYKTYPHI, CO3JaHUS HU(POBBIX IBOMHUKOB U Pa3BUTHUS
KOHUEMNIMH «yMHOI'O TOpPOJiay.

Cnnmcok nurteparTtypbl:

1. «Wikipedia» URL: https://ru.wikipedia.org/wiki/becnuioTHbIi_JieTaTeNbHBIN_anmnapar.

2. «Topogeo» URL: https://topogeo.kz/sovremennye-metody-aerofotosyomki-drony-protiv-
traditsionnyh-geodezicheskih-tehnologij/.

3. AJropuTMBl MapuHIpyTH3alMK Orjia B TOPOJCKON Cpele: COBPEMEHHOE COCTOSHHE U
nepcrnektuBsl/ A.C. bopucos, H.®. borauenko/ crates/ 2025.

4. TexHomoruu U MeToAbl TaHupoBaHus nepemenienus BIIJIA mo mapuipyTHeIM TOYKam/
JlummanoB Unws JImutpueBny/ crates/ 2024.

5. UAV Path Planning Techniques: A Survey/ Soheila Ghambari, Mahmoud Golabi, Laetitia
Jourdan, Julien Lepagnot/ Ctates/ 2024.

6. PPSwarm: Multi-UAV Path Planning Based on Hybrid PSO in Complex Scenarios/ Qicheng
Meng, Kai Chen, Qingjun Qu/ Crates/ 2024.

7. Incremental Sampling-based Algorithms for Optimal Motion Planning/ Karaman S., Frazzoli
E./ Cratps/ 2010.

8. 3amaua BbIOOpa ONTHMAIBHOTO MaplIpyTa OECHMJIOTHOTO JIETAaTeNbHOIO ammapara Mpu
MIPOTUBOACUCTBYIONINX, TeorpaduyeckuXx M MOTOJHBIX OrpaHHuYeHusx B obmactu nonéra/ K. E.
JlaBpenos; A. I1. llleBenésa; O. T. PomanoB, kau. TexH. Hayk; M. H. Mamkun / Ctates/ 2021.

9. The Application of UAV-Based Oblique Photography in Urban Surveying and Mapping/
Zexian Luo/ Ctatbs/ 2026.

10. Surfacenet: An end-to-end 3d neural network for multiview stereopsis, Proceedings of the
IEEE International Conference on computer vision/ Ji M, Gall J, Zheng H,/ Ctatps/2017.

212



MeXAYyHapoOAHbLIA HayudYHbH XypHan AKALEMUK Ne 1 )2B826r3.

MexayHapoagHbin HayudYHbWKNKypHan AK,

ISSN 29585104

Ne 1 (303), 2061
MA 20561

B aBTopckoi pegakunu
MHEHHUE aBTOPOB MOXKET HE COBIAJIAaTh C MO3ULIUEN peJaKLIUU

MexnayHapoaHblii HayuHbll KypHan "Akanemuk". FOpuanyeckuii agpec:
010000, Pecnny6nuka Kazaxcran, r.Acrana

CeupgerensctBo 0 peructpanuu B CMU: KZ12VPY00034539 ot 14 anpens 2021 r. XKypnan
3aperucTpUpoBaH B KOMHUTETE UH(OPMaIlMU, MUHUCTEPCTBA HH(OPMALIUY U OOLIECTBEHHOI'O PA3BUTHS
PecnyOnuku Kazaxcran, peructpaunonusii Homep: KZ12VPY00034539
Web-caiiT: www.journal-academic.com
E-mail:info@journal-academic.com

© TOO «MexayHapoanslii HayuHbIi xypHan AKAJTEMUK»

213


mailto:info@journal-academic.com




