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© Zh. Anitova, A. Erkinbay, 2023

Abstract. The development of new technologies affects new processes in the field
of journalism. Data journalism is one of them. The article defines the concept of "data
journalism" and examines the level of its use in the media industry of Kazakhstan.
Exploring the experience of the world's media, the author concludes that today data
journalism is a tool that can convey to society important information that, in the conditions
of informational noise, may go unnoticed. Taking the conclusions drawn as a basis, the
author analyzes in this article the scope of the use of data journalism by domestic news
services and raises the question of the professionalism of journalists in this direction.
Also considered are the reasons for the reluctance of media workers to use open data at
a professional level, the editorial policy associated with this and the possible impact of
an increase in the number of Kazakh-language open sources that can cover several areas
that provide digital information. This direction is still considered new for journalists in
Kazakhstan and interest in it is quite high. Based on the experience of foreign countries,
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the article concludes that with the improvement of professional qualifications and the
provision of editorial support, the quality of modern journalistic products will increase,
and new products using the specifics of data journalism will arouse more interest among
the audience.

Keywords: data journalism, trend, training, resource, media, dialogue

For citation: Zh. Anitova, A. Erkinbay. Studying the problems and opportunities for
the implementation of data journalism approaches in the news of the kazakhstan media
// International Journal of Information and Communication Technologies. 2023. V.4.
No. 1. Page 817 (In Russian). https://doi.org/10.54309/1JICT.2023.13.1.001.

KA3AKCTAHJIAFBI J)KAHAJIBIKTAPIA JATA HET'T3IHJE BASIHIAY/IbI
EHI13Y MOCEJIEJEPI MEH MYMKIHJAIKTEPIH 3EPAEJIEY

K. Anumoea*, A. Epkinoait

AnntoBa Kanap — Cyneiimen JleMupen aTbIHIaFbl yHUBEPCUTET, «Meana 3epTreynep
YKOHE KYPHAJINCTHKA» MaMaH/IbIFBIHBIH MarHCTPAHTHI
Epkinoaii Acxat — cenunop-nekrop. Cyneiimen Jlemupen aTbIHAaFbl YHUBEPCUTET

© XK. Aunrosa, A. Epkin6ait, 2023

Annoranus. J)KaHa TEXHONOTHSIIAPABIH AaMYbl )KypHAJIUCTHKA CalachlHa Ja jKaHa
yZzepictep akenyae. ConapIblH KaTapblH/Ia JaTa )KypHaiicTuka qa 6ap. Makanana «lata
KYypHAIHCTHKa» YFBIMBbIHA aHBIKTaMa Oepinin, KazakcTan MequaeHIipiciHae KON JaHbLTy
JeHrelliHe capanTtama KYprizijieni. ABTOp Jara KypHaJHCTHKAachl KOFaMfa HazaplaH
THIC KaJlybl MYMKIH MaHBI3Abl aKHmaparThl YCHIHYFa KOMEKTECETiH Kypal eKeHIIriH
aneMik Toxipube asceiHga TyciHmipeni. ConbiMeH Oipre OTaHABIK >KaHAIBIKTAP
KBI3METIHACT1 JAaTaHbl KOJAaHY asChIH KOHE >KYypHAJIHCTEPIiH OChl OarbIT OOMBIHIIA
KOCIOWIIIK MOceJeCiH Jie 3epTTeyre ajaraH. MeaumaMaHAap/AblH allblK JaTaHbl KociOu
JeHrelie Kongana ajaMay ceOenTepiH, OChIFaH KaThICThI PeJaKIHs cascaTbl MEH CaHIIBIK,
aknap OeperiH OipHele camaHbl KaMTyFa KayKapiibl Ka3aKTUIi allblK JEpEKKO3Iep
KaTapblH apTTHIPY Maceseci Je Ha3apra anbiHabl. KasakcTaH sKypHaaucTepi YIIiH Oyt
JKaHa MAaIbIK OOJIFAaHBIMEH, KbI3BIFYIIBUIBIK JKOFapbl. KociOu OUTIKTUTIK sKeTUipiim,
penaxiys TapanbsliHaH KOJAay KepceTiyice, MeJaoHIMIep callachbiHbIH apThIIl, ayTUTOPHUS
KBI3BIFYIIBUTBIFBIH  TYABIPATHIH  ©HIMIEPAiH OOJAaTBIHABIFBIH LIET MEMIICKETTED
TOXIprOecCi HEeTi31He TYKBIPBIMIANIBI.

Tyiiin ce3nep: nara >KypHaJIMCTHKA, TPEH, TPEHUHT, PeCypc, MeIua, AUaIoT

Hoiiexco3 ymin: JXK. AnutoBa, A. EpkinOaii. Kazakcrannarsl xaHaJIbIKTap/a Jgara
HeTi31Hae OassHAayabl eHT13y Macelenepi MeH MYMKIHAIKTEpiH 3epaeney // AKnaparThIK,
YKOHE KOMMYHUKAIUSIIBIK TEXHOJIOTUSIAPABIH XaJblKapasbIK xKypHaibl. 2023. V.4. Ne 1.
Ber 8-17 (opeic Tininze). https://doi.org/10.54309/1JICT.2023.13.1.001.
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W3YYEHUE MPOBJIEM M BO3MOXHOCTEM PEAJIM3AIIMH ITOJIX0/IOB
JATA-)KYPHAJIMCTUKHA B HOBOCTAX KASAXCTAHCKUX CMH

K. Anumoea*, A. Epxunoaii

AnutoBa Kanap — VYauBepcuter wum. Cyneitmana Jlemupens, MarucTpaHT
crieruaabHOCTH "Menua ncciaenoBaHus U )KypHaIHCTHKA"
Epxunoaii Acxat — Yausepcuret uM. Cyneitmana Jlemupensi, CCHHOP-JIEKTOP

© XK. Auurosa, A. Epkunoaii, 2023

AHHoTanus. Pa3BuTHe HOBBIX TEXHOJIOTHUH BJIMSIET Ha HOBBIC MPOIECCHI B cdepe
JKYPHAJIMCTUKU. [laTaeKypHaIMCTUKAa BXOOUT B MX 4YHCIO. B craree ompenensiercs
MOHATUE <OKYPHAIMCTHKA JAHHBIX» M MCCIEAYETCS YPOBEHb €€ HCIOJIb30BAaHUS B
meanauHayctpun Kazaxcrana. Mccnenys onsiT MupoBeix CMU, aBTOp AenaeT BBIBOL,
YTO JXypHAJIUCTUKA JaHHBIX CETOIHS SIBISIETCS WHCTPYMEHTOM, CIIOCOOHBIM JIOHECTH
IO oOIlecTBa BakKHYH0 HH(OpPMAIUIO, KOTOpas B YCIOBUSX WH(POPMAIIMOHHOTO
IIyMa MOXXET OCTaTbCsl HE3aMEUECHHOW. B3sB 32 OCHOBY CJEJIaHHBIE BBIBOJBI, aBTOP
aHaNM3UPYET B JaHHOW CTaThe cepy MUCIONB30BaHUS JaTa-KyPHAIUCTHKH CIyXOaMu
OTEUECTBEHHBIX HOBOCTEH M TIOAHUMAET BOMPOC MPOPECCHOHATM3MA KYPHAIHCTOB
B 3TOM HaIlpaBiieHHH. Takke paccMaTpUBAIOTCS MPUYMHBI HEXKeNaHUs pabOTHHKOB
CMMU wucnonb30BaTh OTKPHITHIE AaHHBIE Ha MPO(GECCHOHATHHOM YPOBHE, CBSI3aHHAs
C OTUM pEJAKLUMOHHAs IOJUTUKA U BO3MOXKHOE BIMSHHUE YBEIWYEHHUS KOJIMYECTBA
Ka3aXCKOSI3bIYHBIX ~ OTKPBITBIX HCTOYHHUKOB, CIIOCOOHBIX OXBAaTUTh HECKOJIBKO
HaIpaBJIeHHH, TPENOCTABISIONIX UPPOBYI0 HHpopMaLuio. JJaHHOe HanpaBIeHUE Bce
elle CUUTAETCsI HOBBIM JUIs KypHanucToB Ka3zaxcraHa u MHTEpec K HEMY JOCTATOYHO
BbICOK. Ha ocHOBe ormbiTa 3apyOeXHBIX CTpaH B CTaTh€ JEIAeTCs BBIBOJ O TOM, YTO
P TOBBIIICHUH TPo(ecCHOHATFHON KBalU(QHUKALUK W OKa3aHWU PEIaKIMOHHOM
MONJIEP/KKU KAYECTBO COBPEMEHHON JKYPHAIMCTCKON NMPOLYKIIUHU ITOBBICUTCS, a HOBAsI
MPONYKIUSL C HCIOJNB30BaHUEM CIENM(DUKN IaTa-KypPHAJIMCTHKH BBI3OBET OOJbIIE
HHTEpECAa y ayIUTOPHH.

KiioueBble c¢JjI0Ba: XKypHaIWUCTHKA NAHHBIX, TpeHH, oOydeHue, pecypc, CMU,
Janor

Jast uurupoBanms: K. AnurtoBa*, A. Epkuntaii. M3ydenuwe mnpoOnem u
BO3MOXKHOCTEH peann3aliy NOAXO0B AaTa-KyPHAJIUCTUKN B HOBOCTSIX Ka3aXCTAHCKUX
cmu// Mex TyHapoIHbIH )KypHaT HH()OPMALMOHHBIX U KOMMYHHKAITHOHHBIX TEXHOJIOTHA.
2023. T.4. Nel. Ctp. 8-17 (Ha pyc.). https://doi.org/10.54309/1JICT.2023.13.1.001.

Kipicne

JKananslKk TepMuHi kxahaHIBIK JKypHAJIMCTHKara TOH. Op €JJIIH akKmapar Tapary
TOCUTI MEH casicaThl ajyaH TYpii OONFaHBIMEH, JKaIbl YFbIM Oipey. Amepuka Kypama
HITarTapeiHAarsl )KypHATHUCTHKA MaMaHABIFI XX Facelplia 0ObEKTUBTUIIK HOPMACHIH
KaObUIIaraH Ke3Je, OJ1 JKaHAJNBIKTApAbIH MOHI MEH TOpTiOiH OEKITETIH ipreiyi ceHiMre
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aitHan el (Deuze, 2005). AMepHKaIbIK KYPHATUCTEP/IiH cayaTHaMachl AJIIK, SAUIIIK,
OelTapalThIK KoHE OaKbUIAYIIBl PETiHAe KhI3MET eTYHiH MaHbBI3IbUIBIFBIH KOpCceTeal
(Goyanes & de Zuiiiga, 2021).

Kazakcranma ma <«OKaHaIBIK» —  JIEMOKPATHSUIBIK — KYHIBUIBIK — PETiHIE
MoWbIHanFaH. JKaHAIBIKTBI CHIATTaWTBIH 0acThl KaTeropusuiap: OOBEKTHBTLIIK,
OeliTapallThiK, CEHIMIUTIK JKOHE keaenaumkK. Kpicka yakpIT imIiHae, akmapar e3iHiH
©3eKTUIITIH JKOFaITHal TypraHAa XypHAIUCT KiM?, He?, Kaima?, kaman?, Here?,
Kayaii? cypakrapbiHa xayan Oepyi Tuic. CoHia FaHa Oykapara TYCiHIKTi, OObEKTUBTI
MeanaMaTepua YChIHBLIA b,

JKananbIKTap skaHpbIHA 3aMaH Tana0blHA Call «alllbIK JIaTay, «J1aTa KYPHAIACTHKA
TepMHUHIEpi KipikTi. Jlepekrepre cyileHcek, «aaTa >KypHAJIMCTHKA» YFBIMBIH HEMic
)ypHamuci M.JlopennTin ecimiMen OaitmaHbicTeIpaabl. Om 2010 KBIIBI  OTKEH
Eyponanelk KypHalMCTHKa OPTaJBIFBIHBIH aJFAIlKbl  XaJbIKapajblK JepeKTep
KYPHAIIMCTUKACHl KOH(pepeHImsICchHAa (AMcTrepmamaa y#eIMaacTeipraH) «Jlata
KYPHAIHCTHKAFa» KaThICThl 63 OMBIH OPTaFa CaJFaH.

AmbIK gatara OepiireH aHbIKTaMa XeTepiiK. Op 3epTTeyLli o3iHIIe TOMIbUTalabI.
Fanmeim Jleccaxx Oyyi— ke3 KelreH aaaM IaiajaHa ajlaThIH MalluHaZa OKBIIATHIH
mimiMAe JKapusIaHFaH JIepekTep nen TYCiHik Oepeni. OHBIH NMaibIMIaybIHIIA, MIAKI
JIEPEKTEep KOMIIUTIKKE TYCIHIKTI OONaThIHIAaW Ta3aJaHBIIl, CY3TiICH OTKI31IiI, MalTnHa
eH/IeH anarbiHaai gopexere xerkisineni (Lesage and Hackett, 2013).

3eprreyminep U. Paguenko meH A. CakosHHBIH IMiKipiHIIE, allbIK JaTa aBTOPABIH
PYKCaTBIHCHI3 CAalTTa KOJDKETIMII OOTYBI KayKeT jKoHEe OYJT aKnapar Kaira rnaiiainanyra
OoNaThIH Ml HJE OPHATACTHIPBUTYBI THiC. COJ ce0enTi alllbIK 1aTa THICTI JTULEH3UsIMEH
Oipre xxypyi kepek (Radchenko, 1., & Sakoyan, 2014).

Toxipubere Ke3 JXYripTcek, AEpPEeKTepAi TapaTyllbl OpraH OpKallaH KeJeMi
akmapar 6epeni. JlaTa »KypHaIUCTiH MaKcaTbl — OHBI OapbIHIIA KBICKAPTHIIL, KOIIILTIKKE
TyciHikTi eTin biKmamuaay. OceimaH 0ipa3 yakpIT OYpbIH capanraMalblK Hemece
3epTTEeYIiK MaTepual JaiblHIay YIUiH XYpPHAJIMCT cararTall, TITi aiyanm KiTamxaHa
Ta0aIABIPBIFBIH TO3IBIPYFa MOKOYp Oomapl. Ka3zip amblk mara apkachkiHaa Oyl sKYMBIC
AHaFYpBUIBIM OHTAMIaHIBIPBUIIBL.

Jlara >xypHalnHCTHKaHBIH MEIUAKeHICTIKKe eHYi - KelleMi Jie, ayKbIMBI J]a OpacaH
30p UQPIBIK aKNapaT/cCTaTHCTUKAIBIK ACPEKTEP apKbUIbl OKUFAHBI TAPTHIMIBI €Till
KETKi3y MyMKiHziriHe ko amThl (Cumakosa, 2014).

Jlata — Kazak XypHaJUCTHUKACBIHIAFBI KaHA MEIUaTPEHIT OOIFaHBIMEH OJIEMHIH
Oipakarap MeMelieKeTiHAe Oyl KapKbIHIBI JaMblFaH cajia. AIIBIK JIepeKTepAiH
MemMItekeTTik mopranmapsl 23 enne (Kasakcranmsl koca anranzaa), coubrd imringe AKI,
¥neiOpuranus, Cunramyp, @pannus, Kanaga, Ascrpanusi, Cunranyp, JaHus xoHe
Oacka na ennep ne Oap. XKerekmi opeiHna ¥YneiOpuranus (data.gov.uk), AKII (data.
gov) xxone Cunrarmyp (data.gov.sg).

«AWIBIK IepeKTep» K0oOaCKIHBIH epekie yiurinepin Eypomna enaepi kepceTin oThIp.

Famerm B. XepaBu xyprisren 3eprreyre cobikec, 2018 XKbUTBI olieMie IEpeKTep
KYPHAIMCTUKACHIH 3epTTeiiTiH 219 Ginim O6epy moayni 6ap, onbiH 146-ce1 AKL-Ka,
12-ci ¥nwiopuranusra Ton (Jlucuiun, 2019).
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Hara xypHamuctuka KazakctaH MenuakeHICTIriHE €HJIII FaHa KENreH YiAepic
OOoNFaHBIMEH OHBI aKMapaT Kypaljapbl YTHIMIBI MaifalaHbIl Kyp. Eypoma
eNJiepiHerigel epeKiue yATiciH KepceT anMacak Ta Oyi1 OarbITTa Jamy Oap eKeHIIriH
OalikaitmMbI3. 3epTTey eHOerinae ocbl Macenere 0acTbl Ha3apa aynapbUlaibl.

Marepuajgap MeH dicTep, HITHKeJIep

Hara xypunanucrtuka «Eremen Kasakcran», «Kaszaxcranckas npasma», «Bpems»
CHUSIKTBI JKaJNbBIYITTHIK Ta3errepie >koHe www.bnews.kz, tengrinews.kz, nur. kz
ceximai KazakcraHHBIH Oipkarap OHJAiH 0achUIBIMIAPBIHAA KEHIHEH KOJAaHBLIAIbI.
Byn aknapar kypangapsl nHQOprpauKaHbl KeixeMli MaTepua aschlHAa Maijananca,
TelleapHanap ayiuTopusi HaszapblH Oayiy, onapiel OeifHeneyimn Kypaugap apKbUIBI
TapTy MaKCaThIH/Ia ICKE aChIPHIIN OTHIp. Analija TeiaeapHanap HHQoprpapuKaHbl YHEMI
KoJJiaHa OepMerii.

OunUnIuH TenexXypHaIucTepi Ae Oy 9MiCTi THIMAIL e KapacTbipMaiasl. OnapabiH
naiieiMpaysiHima, TB yimiH oHTaiinel Kypan emec. DKpaHJarbl OipHelle CEeKyHITHIH
rpadyka KepepMeHIEp YLIIH YCHIHBUIFAH IEPEKTepAl 63 KYHABUIBIFBIHAA KETKi3e
anMaiinel (Cumakosa, 2014).

Kazakcranmarbl yII TeneapHaHBIH >KaHAIBIKTAD KBI3METIHE »acalFaH KOHTEHT
aHaliM3 HOTW)KECI KOpCeTKeHAEW, OHAAFrbl TILIUIEep allbIK AEpeKKe3lepre CyHeHim,
aKnapar Oepy oaiciH a3 KongaHaabl. KOpBITEIHABL JKaHANBIKTapaa OepileTiH CIoKeTTep,
OHJaFbl aKMapaTThIK HETi3, caHAap MeH KOpCeTUIeTIH Aepekke3liH Oip-OipiHeH
allBIpMAaIIBUIBIFEl a3 €KeHiH OalikaliMbi3. OCBHIHBIH ce0eOiH aHBIKTAy MaKcaThIHJA
aliMaKTBIK, MEMJICKETTIK KOHE )KEKEMEHIIIK TeJeapHa KbI3METKEPIEPIMEH TIIICCTIK.

ApHa TiIIIIepiHe ««AlllbIK JaTa» TEPMUHIMEH TaHBICCHI3 0a?y» JIETeH cayaFa «Jj1ara
KYpHAIUCTHKa» AE€TeH He»? Jel Kapchl CYpaK albIHABL. Byl — sxypHamucTepaiH ockl
casia OOMBIHINIA aKMapaTTHIK cayaThIHBIH TOMEHHIriH kepceteni. Timminepaid O6aceiM
Oeumniri OeliHemaTepuanaapbiaa energyprom.kz, finprom.kz, stat.kz, ranking.kz cusikret
allBIK JIEPEeKKe3/Aep aKMapaTblH KoNgaHazpl. OKIHIIIKE Kapald, OCHIHBIH ©31 allbIK
Jlatrara >kaTarhlHbIH OinmMeiini. Con ceOenTi Aara KypHATUCTHKAFa TOH 3aHJIBLUIBIKTAP
CaKTaJIMai/Ibl, 9pi allIbIK JaTa HETi3iHJe SHTIME, dKaHAIBIK opOiMeii.

AN nom conm apHa JKypHaJIMCTEpl apachblHIa JKYPri3iireH cayaqHama HOTHXKeci
JKOFapbIIarbl allbIK AMAajIorka Kapchl HOTHke KepcerTTi. CypanraHaapisiH 66,7%-bl
penaKknMsaaa amblK Jata HeTi3iHJe >KaHaIbIK JaiblHAamaabl Jen xkayan OepreH. Al
aKIMapaTThIK HET13 PETiH/IC alllbIK JlaTa aKMapaThlH KOJIaHy, Kojnanoay JeHreiti Oipaeit
nexreiine (Cyper 1).
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Cyp.1 - ambIk gaTa aKnaparblH KOJJIaHy, KoJgaHOay IeHreii

CayanHamara »xayan Oepylriyiep j>KaHAIUBUIABIKKA Kapchl emec. baceiM Oeiri
op pemakuuaga Keminae Oip nara XypHaiucT Oonmybl Kepek aen caHaisl. CoHpa,
XKYPHAIHMCTEPAIH aKIapaTThIK CayaTThUIBIFBI apThIIl, YKbIMIA CepIiiic Oonaabl JereH
oliga. MennamaMaHIapAblH KOMLIUIr eniMi3ge nara >KypHaJucTepAi OKBITaThIH
KypcTapabiH 0ap ekeHzirineH xabapcei3 Oonbinm 1ibIKTHL [llerenmik pemakuumsiiap
ToXipuOeciHe Kapcak, AMepukaaa ap Oenimae MiHAETTI TypAe Oip fara *KyMBIC iCTeH 1.
XKananpikrap OexiMiHAE Onap €3 peHopTaxkIapblHAaH OeJieK, TUILIIepre caHgapibl
eHJIeyTe, MAJIIMETTEP Oa3achlH KypyFa Hemece rpaduka sxacayra kemekreceni (Fink &
Anderson, 2015).

Cyp. 2 — cayannama srcayanmapul

MawmangapiblH = NalbIMbIHIIG, Jara SKYpPHAJIMCTHKA 3aHJbUIBIFbIHA  COMKEC,
JKyPHAJTUCT alllblK J1aTa HeTi3iHae oHriMe op0iTy KaxkeT (Gray xoHe T.0., 2012). Ochr
peTTe, YIII peIaKIUSHBIH €KEY1 IO OCHI 3aHIBUTBIK asChIH/Ia )KYMBIC ICTEHTIHIH KOPCETIT
oteip (Cyper 3).
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Cyp. 3 — cayarnama srcayanmapul

3epTTey HOTHKENEepi KOPCETKeHICH, KYpPHAIHMCTEp KON JKarjaiiia akmaparTsl
Oacrace3 xabapiamachl, peCMH CaiiTTap MEH MEKeMeNep/iH apHaiibl MaMaHaapbIHAH
amanel. AIBIK aepek ke3aepiHe ceHimaepi a3 (Cyper 4).

Cyp. 4 — cayannama sxcayanmapul

TaaksLiay

OOnBICTHIK TeneapHa TUIIIJIEpiHiH O0ackiM Oeiiri nara >KypHaJUCTUKAAaH MYJIAe
xabapchl3 XOHE TEK IOCTYpHi SJicIieH MaTephall JalbIHAaWTBHIHIBIKTAPBIH aWTTHL.
KypHanucrep KaKeTTi aKnaparTsl FalaMTOpIaH anajbl, Jaya3bIMIbl aiaMaap MiKipiHe
CYWieHe OTBIPBIT METUAOHIM JalbIH AN
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Kananeik TeneapHa Tinmminiepi akmapaTThl KeOiHE pecMH calTTapAaH ajaTbIH-
IOBIKTapBIH JKeTKi3Al. OmapnblH alTybIHINA, almiblK AEPEKKe3re KaparaH/aa, CajlallbIK
pecMH caiiTTapra, pecMH OKiIJepre CeHreH jkeH. Kamamnblk TenexypHamucTep e
MeIMaHbIH Oy yAepiciHeH xabapchl3 OO MIBIKTHI.

Tinmrinep ce3iHe KXYTIHCEK, aHAIBIKTapAa aIlblK JaTa HeTi3iHAe camaibl CIOKET
Oepyre yakpiT Tammbl. CeOebi, xaHalblK OONFaHHAH KEiiH o 3upre skeien IIbIFy
kepek. Con ceOenTi JaTaHbl KO KOJIIaHOai IbI.

JKaHanmbIKTap KBI3MET] JKETEKIIJICPIHIH aNTYBIHINA, PEHaKIUsAa aliblK JIepeK-
Ke3/ep/i maiaananoaynapelHbIH OipHeleH cebebin kepceTeni. Onmap:

* JXypHanucTep akmaparThl TEK aJFalIKbl JCPEKKO3ep/IcH FaHa anansl. Pempakuus
casicaTbl OCBIHIAN;

* AIIBIK JEepeKKe3nepi KOJNIaHCa, aKMmaparThlH OypManaHybl, (EHK CBIHIbI
YKAHAJBIKTAP KETIM KATybl BIKTUMAJT,

* XXypHanmcTep ayKbIM/IBI JaTaHbl aHAIHU3/IEN, TEKCEPETIH YaKbITTAPHI a3;

» Ken MmamaHHBIH OyfaH KoCciOU JCHIEHi KeTIeH 1.

AMIBIK J1aTa HETi3iH7e JKaHANBIK OepinMeyiHiH TaFbl Oip ce0edi — Kaaiblk apHa
JKYKTEMECIHIH KOmTiri. bac pemakTop Kazip AoCTYpii XypHaIUCTHKAIaH 3aMaHayu
KYPHAIMCTHKaFa ©Ty Ke3€Hi eKeHiH, TUILIIEpAiH COoFaH JaiblK oMOeban 0odysl THiC
exeHiH >keTkizni. «Deutsche Welle» apnacembiy sxypHamuci Mupko JlopeHn aram
OTKCHJICH, «JIaTAMEH XYMBIC iCTEY — ayKbIMbI OT€ YJIKCH XOHE OENTici3 KeHICTIKKe
IIBIKKaHMEH Oipaeit. bip xaparanma, eHaenMereH AepekTep Ke3Mi Ae, aKbUI-OWIIbI J1a
TaMcaHpIpaapl. MyHai nara ete kemy». [IbIHBIHIA 13, ayKbIMIBI 1aTaHbI BU3yaJl/iay,
SFHHU KOpy apKbUIbl KaOBUITAHYBIH JYPHIC PaciMaey OHail emec. MyHBI JKy3ere acsipy
YIIiH eTe Te3iMIi, TOKiprOei xypHaaucTep Kaxer (Ilagan xone T.6., 2019).

MennaMamaHaap MiKipiHIe, ayIUTOpHsAFa CaHIap HETI3iHAe NaspiaHFaH OHIM
KBI3BIKTBL. MyHbI OWUMNUHAIK 3epTTeylIiyiep ne Konmainel. «Jlatara HerizmenreH
OHTiIME KYpy VIIiH Oap KyII-KIrepiHi3ai cajibiHbi3. JKWHAIFaH, TEKCEepiareH opi
CTpaTeTUsUIBIK TYPFBIA JYPHIC YCHIHBUIFAH J1aTa XaJbIK VIIiH jKaHa aKmapaTr yChblHA
amassl. JKaHanmpIKTap YHBIMBI 24 caraTTHIK KYMBICBIHA KapaMacTaH, OChIHIAl OarpITTa
KYMBIC JKYprizyre Tanmnbiaysl THicy (Ilagan xone 1.6., 2019).

KopbIThIHABI

Kaszakcran ymiiH amplk jgata jkaHa TEPMHUH OOJFaHBIMEH, KYPHAIHCTEp YIUiH
Oyl TaHCHIK emec. TeleBU3MAFa KYPri3UITeH CyKOar HOTHXKECI KepCeTKeHJEeH,
JKaHAJIBIKTap/a aIiblK Jgara Kke3mecemi. bipak Oy MequakeHICTIKKE €Hl FaHa Kipirye,
COHJBIKTaH >KypHaJMCTep YLIiH )kaHa MabIK. Con cebernti OTaHIBIK MeInaMaHaap IbIH
€H alJsIMEH Jara >KYPHAJINCTHKaFa TypachIHAAFBl OUTIMIH KeTUTmipy KaxeT. OmaH
KeliH OaphIl KaHa OHBI TOXKIpUOEe KOJAaHy kepek. MyHIail Taciiii Menquaraxipuoe e
AMepHKaHbIH MaMaHAaphel KonjgaHfFaH. Onap JKaHAIBIK pPeAaKIACHIHAA TUIIILIEep
YIIiH apHaibl KOCiOM TPEHUHT YWbIMIACThIpFaH. MyHai OLTiM KeTiIipyaeH KeHiH
MaMaHIap/IbIH JaTaHbl KoyaaHy aeHreii eckeH (Fink sxone 1.0., 2015).

OJIEMIIK TOKIPpHOE KOPCETINl OTBIpFaHmal NaTa KYpPHAINCTHKA op €IJe OPTYpii
nenreiiae nameirad. AKII sxypHamicTepi apacbiHaa KYPri3iireH cayaiHama HOTHXKecl
MBIHaH/Iall cebenTep i KOpCeTKEH:

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License

15


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2023. Vol. 4. Is. 1.

* YaKBIT TAIIIbUIBIFbI;

* TEXHOJIOTHSUIBIK KYPalAapIblH a3bIFbl;

* JKYMBIC KYIIiHiH KeTiCIeyLIiJIiri;

* 3aHBI pecypcrapasiy KomwketiMcizairi (Fink xone 1.6., 2015).

An OunnunuH eiHiH MeAuaMaHaphl YIIiH emKaHaai kenepri oK. Onapaa gata
caylachl JKOFapbl JeHreie nampiFaH. byn enmiH MeauakypbeUIBIMAApbIHIA Jarara
HeTi3[eNITeH KOHTEHT 931pJIeHTiH apHalbl IenapTaMeHTTep KYPBUIBII, OeiMaepai Aepek-
TEpPMEH KaMTaMachl3 €TeTiH MaMaHIap >KacaKTallblll, TEXHOJOTHIBIK KypallapMeH
KaMaTaMcChl3 eTireH. by enge nepekrep MeH KaXXETTi TEXHONOTHSUIAp KOJKETIMII,
KaHAJIBIKTap PEJaKIMACBIHAA aKMapaTThIK CayaTThUIBIK JEHIeill KOoFaphl, opi JaTaMeH
KYMBIC icTey YIIiH KaXeTTi pecypc keTkinikTi (Appelgren & Nygren, 2014).

[IBeiiuapus eniHAe nara >KypHaJHCTHKa, KepiciHiie, ami gamy ycrinae. OHna aa
MamaHaap Oi3MiH enjerified nara >KypHaJIMCTUKAHBIH HE €KEHIH AYPBIC TYCIHOCWHI
(Appelgren & Nygren, 2014).

Kazakcranna garta >xypHaJdMCTUKaFa ATeH KbI3BbIFYIIBUIBIKTE APTTHIPY YIIiH alllbIK
JaTaHbl KOJIaHy KypCTapblH OKBITYMEH LIEKTENy THIMCI3. AJIABIMEH eTiMi3eri CaHIbIK,
aknap OeperiH OipHele camaHbl KaMTyFa KayKapibl Ka3aKTUIi aliblK JepEKKO3Iep
KaTapblH apTThIpy KakeT. OfaH KeiiH KOJIFa ajaThlH MOcele - allblK Jara HeriziHae
KaHaJIbIK Oepyl YILiH pefakuus Tajdaldbl COFaH caiikec 00mybl Kepek. Jlemek, Oy yurin
oIli J1e ayKBIMABI KYMBICTap aTKApbUIbIN, MYHJAaH 9MICTIK YTHIMIBI TYCTapbIH KOPCETY
YIIiH MaIIbIKTaHFaH MaMaHAap TYCIHAIPME KYMBICTaphIH KYPri3yi THiC.

MennaMaHaapaply — HOaiibIMAayblHINA, AIIBIK  JaTaHbl TEK  capanTaMalblk
OarnmapiaManapia faHa eMec, KYHACNIKTI JKaHaJbIKTap IIBIFapbUIBIMBIHAA KOJAAHCa,
OHIM camnachl KOTEPLIiIl, caIMaKThIpaK 0oa sl (OnMMyxaHOeT xoHe T.0., 2023

TycipiniMre 6apbin akmapaT *KHHAI, MOTiH Ka3y — ASCTYPIl KYPHAIUCTHKAFa TOH
KOHE MYH/Iall MeinaeHiMre cypaHbic ToMeHaen Oapaapl. COHOBIKTAH YaKbIT Tana0bIHa
caif )KypHaJMCTHKaIaFbl )KaHa TPEHATEPACH KalMaraHbIMBI3 XeH. by MennaeHaipicTiH
camajbUIbIFbl MEH ayAUTOPHS KbI3BIFYIIBUIBIFBIHA arlapaThlH HET13T1 JKOII.
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Annoranus. Makanana KazakcraH TeneapHanapbl )kaHaJIBIKTap KbI3METiHCT1 )KaHa
TPEHATEP Typaibl alThIIanbl. 3aMaHayd YyIepicTepre TeXHHKAaJbIK, TEXHOJIOTHSUIBIK
inrepineyaiy ocepi KOHE OJapAbIH >KaHAIBIK SCTETHKACHIHBIH ©3TepyiHE BIKIaJIbl
FBUIIMA TYpFbIIa capanaHanbl. COHBIMEH Karap OCBl OaFbITTaFbl TUTLIIEPAiH
LIBIFAPMAIIBIIBIK 13€HICI e Ha3apFa aJlbIHAbI.
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AnHotanus. B craree paccmarpuBaeTcsa cneunguka TpaHc(hOpMaii HOBOCTHOM
cirykObl TenekananoB KasaxcraHa ¢ y4eToM HOBBIX TPEHJOB MHPOBOTO MEAHAPHIHKA.
[IpuBoguTcss HayuHOe OOOCHOBAaHHE BIUSHHUA TEXHUYECKOTO M TEXHOJOTHYECKOTO
oOecrieueHus] TEJIEBU3MOHHOTO MpoIllecca Ha COBPEMEHHOE TEJEeNPOM3BOIACTBO M Ha
HW3MEHEHHUE dCTETUKHA HOBOCTHBIX Tellenepenady. B JaHHOM KOHTEKCTe Takke OOJbIIOH
WHTEpEC BBI3bIBAET Mpobiema

TBOPUYECKOTO MOUCKA KOPPECTIOHACHTOB HOBOCTHOM CITYKOBI.

KioueBble cioBa: TpeHJ, BHUPTyajbHas CTyAWs, OWJbI, 3CTETHKA, rpaduka,
aHUMal¥s, TU3aiH

Jast mutupoBanus: 1I.M. Kannaxnapoa. CoBpeMeHHbIE TPEHIIbI B HOBOCTHOM
ciry0e: BIMSAHUE TEXHUYECKOTO M TEXHOJOTHYECKOTo mporpecca // MexxayHapoaHbIi
KypHa1 UHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHoioruid. 2023. T.4. Nel. Crp.
18-26 (Ha pyc.). https://doi.org/10.54309/1JICT.2023.13.1.002

Kipicne

AKmapaTKa cypaHbIC KYHHEH KYHTe apThill Keneai. OHBI €MIKIM JKOKKa IIbIFapa
anMaiinel. KyH caiiblH anamaap enne, meT MeMJIeKeTTepre KaHaail KOFaMIbIK MaHbI3bl
Oap xaHaJbIKTapAaH xabapaap Oonyasl aaeTke aiiHangsiprad. Con cebenti OyKapasbIK
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aKnapar KypaJjIapblHbIH Kail Typi OOJIMAachkIH KaHaJIBIKTap TapaTyFa OachbIMIBIK Oepill
OTHIP.

TeneapHamarsl ®KaHATBIKTap KBI3METI Ke3 KeJNTeH Tenedarmapiama cekinmi Oenrini
0ip aymuTopusra 6arerTTanaasl. COHIBIKTAH apHAHBIH )KaHABIKTAP KBI3METI ayTUTOPHSI
CYPaHBICHIH KaHAFaTTaHJIBIPY YIIiH epeKIIe aKnapar Oepyre ThIPbICAIBI.

OJeyMETTIK JKeNijieplie aknapar >KbUIIaM TapalFaHbIMEH ayAUTOPHSHBIH OachbiM
Oeuiri TeneBU3Ms KaHANBIKTapbiHa ceHiM Oinaipeni. KP akmapar xoHe KOFaMIbIK 1aMy
MUHUCTPIITIHIH aKnaparTapbslHa cyleHcek, KasakcTannbikTapasiH 58 % TeneBususra
€H CeHIMII aKmapaT Ke3i peTinae Kapaliasl. KepepMeHHiH 6ackM Ootiri yire KenreHae
TeJeMUIapIbl, aTan alTKaHIa KaHAJIBIKTap OarmapiaMachiH Kocansl. S1 % xepepMmeH
MEMIIEKETTIK aKnapar KypanngapbeiHa, 10 %-fa KybIFBl — J>KCKEMEHIIIK apHaiap
KbI3MeTiHe Hazap ayaapansl (MudopmOiopo, 2022).

3eprreynep KepceTKeHAEH, aylTUTOPUSHBIH aKMapaTThl 9JIEYyMETTIK JKeJli apKbUIBI
OiNTeHiMeH, TeNeBU3HuA apKbUIbl JKAHAIBIKTBIH pac HEMece JKalIFaH eKeHIIrH
TeKCEePETIHAIKTEPIiH JKOKKa mbFapMaibl. Co cebenTi Ka3ipri TaHaa TeIeBU3USIAaFbI
YKaHAJIBIKTap KbI3METI aJIJIBIHFBI KaTap/ia. MeMIIEKEeTTIK )KoHe )KEKEMEHIIIK apHallap/IbIH
Kall KalchIChl OOJMAcCBhIH >KaHAIBIKTapra OachIMIBIK Oepill, KOFapbl PEHTHHITIK
KBI3METKE aliHaTyAbl MaKcaT eTe/l.

Marepuagap, smicTep KoHe HITHIKeJIep

TeneapHamapablH JKaHAJIBIKTap KbI3METI apKBUIBl COJ  apHAHBIH aKIapaTThIK
cascaThlH, YCTaHBIMBIH KOpE ajaMbl3. OJEMIIK MEIUKEHICTIKTETi OOMNBI >KaTKaH
e3repictep OI3/iH e MearacalaHblH ©3repyiHe oKenyae. ONTKeHI ayUTOpUs 1271 Ka3ip
Tek KazakcTaHIbIK KaHa eMec, FajJaMJIbIK aKmapaT KypaJJapblH Kepyre MYMKIiHJIri
6ap. Con cebenti op apHa 3aMaH Taja0bIHA Call aKIapaT Taparklil, 09CEKeNecTiK opTara
TeTer Oepyre THIPBICY/A.

TeneapHaHBIH peNakIUsIIBIK YCTAaHBIMBIHA Opail KAHAIBIKTBEI Oepy paKypCTapsl
na Typri. Tenecamagarbl TEXHUKAJBIK KOHE TEXHOJOTHSUIBIK IPOTPECC KAHAIBIKTAP
JCTETHUKACHIHBIH ©3TepyiHe OKeNill KaHa KOWMai, IIbFapMallbUIbIK Y)KBIMJBI JKaHa
KO3KapacIeH Kypyre OarbITTalbl.

Faneim  A.KypmanOaeBanelH ~ maibIMzayblHIIA, — JKAHAJIBIK  YCBHIHYJAFBI
KOMMYHHKATHUBTIK TPEHITEP — aKIapaTThlH BU3YyaIN3alUsIaHybIHA TOCTYPIi 9AiCTeH
QJIeyMETTiK MeJfaFa KbUDKYbIHA MYMKIH/IK CHIHAIa bl backuTbIMIapIbiH, TeneapHaiap
MeH paJIuoapHaIap IbIH IEKTPOHIbI ATaHBI MEH CAHJIBIK (POPMATHI — KYPHATHCTUKAHBIH
»KaHa 3aMaHFa caii epeKIIeNiKTepiH Urepe OTHIPBI KYOBUTYBIHA, YaKbIT IIEH KEHICTIKTET1
03 apHachlHa TycyiHe bIKnansl eTTi» (Kypmanbaesa, 2020).

TexHUKaHBIH KapKBIHABI JIaMybl TEJe)KaHANBIKTBHIH OCHHETIK KOpPKEeMILIIriH
apTTeIpabl. J[on Ka3ip KOMIBIOTEPIIK TEXHOJOTHSUIAp apKbUTBl TYpii 3ddexrinepmi
KOJJIaHYy apKbUIBI ayINTOPHUSFa dcepili OeifHeKaTap YChIHBIN OTHIp. byt OarpITTa MBIHA
yaepicrep 6achIMIBIK TaHBITYA!

* TeneBU3MsIIBIK AU3aliH 1aMyna

* I'pacdhuka, aHuMaIus xoHe OB (CypeTTep) AIEMEHTTEPAI KOJIAaHy

* Bupryanuasl crynusnap/sl naiaiany
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* Tikeneli OaiimaHpIC KBI3METiHIH KyLleWyi (TUTIJIEpAiH OKWFa OpHBIHAH OipAeH
akmapar oepyi)

XKananbIKTap KbI3METi BH3yalibl jKoHE TpadUKanbIK 3IEMEHTTEpPre epekuie JeH
Kost Oactanpl. TeneBU3MSUIBIK KOHTEHT €HAI MYJIBTUMEAMAIbIK Oonapl. Meicaibl,
KAHAIBIK KYprisymiuiepinin ynkeH LED-monuTOpnap angplHa IIBIFBIN CeOWyeyl
TpeHake aiiHangsl. byn MoHuTopaa ¢otomnocTep, SIFHU KYHHIH MaHbI3bl OKUFAaChIHA
TOH JeTab KepiHici cambiHaapl. MyHbI 31- apHanbiH «MHQOpMOIOpO», 7-apHara ToH
«Aiibar» xoHe «Xabapy arcHTTITIHIH KaHAJIBIKTAp KBI3METI YTHIMJBI TaiiiaiaHbIn
xyp. TermemamannapapiH MiKipiHIIe, Oy XYPri3ylli apKbpUIBI KOpEPMEHHIH «OKUFaFa
KATBICY 9CepiH» KYIICHTY MaKcaThIH A JKacallaThlH dJIiC.

XKananeiktapna ¢oroaknmaparTelH Aa peili epekuieneHe Tycyrae. bip kesmepi
TEJICBU3MsIIa OKUFA OPHBIHAH TYCIPUITeH Kaapiapabl 0epy 0ackiM Oolica, Kasip O
(cypet), ayecko# TycipimiMaep, 9IeyMETTIK el CKPHHLIOTTaphl MaHBI3bI eTalbFa
alHaIbI.

Axmaparrap (OTOpernopTax TYypiHIe HeMece epeKIle TaKbIPBINIEH CTOI — Kaap/a
KYPrizyln (oHBIHIA KepceTineni. SFHn (OoTo MEH TaKbIPhIN — ayIUTOPHsIFa OApIIBIK
akmapartsl Oepeni. CoHbIMEH KOca CHHXPOHHBIH OpHBIHA aKmapar OepymriiepiiH
*as0allia xayantapblH oKy, 51 0oIMaca «XpHITyIIKaIapash (TeaeoH apKbUTbI XKa3bUIbII
aNpIHFaH cyx0ar) 0epy ne xebeiireH. Meicanbl, « HpopMOIOpo» Timmrici A.Kamanmeg
(«KazaxcTaHCKWii MWJUITMOHEP OKa3ajics B IIGHTPE TPOMKOTO CKaHJana B AHIVIHN.
21.009.2020) mummmonep H.brzakoB Typainsl qaitbiHaaFraH MaTepHaIbIH A KEHITTKEePIiH
QJIIEYMETTIK KENIJIepIeri mapaKiialapblHaH albIHFAH KOHE COJI aKMaparThl JKapHusian
OTBIPFaH MIETENAIK OachUIBIMAAFBl aKnaparTapAblH CKPUHIIOTTaphl, CTATUCTHKAJIBIK
MOJIiIMETTEPII TpaduKaMeH KOepceTy apKbUIBI KociOW NeHTeWme MaTepual daibIHaar
weiraprad (MuadopmOiopo. 31-kanan, 2022). CKpUHIIOTTAFbl MANIMETTEPIl SpTypii
JaybIclieH OKy Aa OelHecroXeTke epekiue peH Oepni nen aiTyra Oomaxel. bynan
aHFapaTbIHBIMBI3, TUIIII OKWUFa OpTachlHa OapMmaili-aK oJleyMeTTi eii, Oacka ja
OaiimaHpIC KypanmapblH MaiifanaHy apKbUIbl KOFaphl ACHIEWII Marepuas AaidblHAAY
MYMKIHJIITiHE He.

MennaMannapaply nadbMaaybiHma, OyriHae uHQorpaduka aepOec >KaHpra
attmanael. OHBI Tek OecifHemarepHannmblH Oip Oeiriri peTiHAe KOJNTAHBIT KOWMai,
capanTaMaliblK CTaTHCTHKAJBIK LIONyNap Jia JepOec Marepuai peTiHae Je KOJIJaHbII
KYD.

Kazip axmaparrap KbI3METIHIH TUIIIJIEpI OKWFa OpHBIHAH OipJeH Marepuajabl
OastHnay oxiciH kommanyna. OHJa Tepe3e apKbUIbl TUIII CTEHI-all apKbLIbl OKUFAHBI
OasHOAMIBI, COHBIMEH KOca apTKel ()OHHAH OKHMFara KaTHICTHI OcliHeKarapimap Oepimin
oTeipapl. PoTO, CHHXpOHAAP, apHaibl dPeKTiiep e YTHIMABI KolAaHbansl. bip
KaparaHJa Tilmi Tikened a¢upae akmapar Oepim TypraHOail ce3ilreHiMeH, cayaTThl
yKacayiraH OeiHes((eKTiep MOHTaXX TYBIHIBICH €KCH/IITTH aHFapTaibl.

Tinminepain yTeIMABI A 1aTaHbII )KYPIeH 91iCi — cTeHA-amneH Oipre rpaduKabIK
aneMeHTTepai Koamaany. OHma T CTEHA-aITbl Tepe3e apKpUIbI Oepieni. bip arprHaa
TUJIII, aJT eKIHIII )KaFbIH/a OKUFa OPHBIHAH OcifHeKarap HeMece rpadrka YChIHBLIA b,
MyHpnaii omicTi 7-apHaHBIH «ANOarT» KaHAIBIKTAP KbI3METI kui KosgaHaiasl. Ocbl
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apHanbiH Timmici XK. Kanackp3piabig «[lyTus kon kodasy (Jdup yaksrtst: 05.10.2022)
OeliHeMaTepHalIbIH/IA OChI TOCUIIII aHBIK OaiKaiiMb3 (Aiibar. 7-apHa, 2022).

KyHHIH MaHBI3IBI aknapaTblHa OalTaHBICTBl Capamniibl MiKIpiH THAOT peTiHae
Tikenei a¢upre Kocy Aa KapKbIH anbin 6apaasl. OHbl 3 1-apHa, 7-apHa. ¥ ITTHIK apHAHBIH
KaHAJIBIKTap KbI3METi KYHIENiKTI KojnaHaiabl. Pemakuus apHaiibl MaMaHMEH CKaiI
Hemece OeHHEKOHBIpay apKbUIbl Oaiinmanbicanasl. uasor Tikenei adupne xypriziieni.
By xepae ne tepese amici (monudkpaH) Konganbuiaasl. JKyprizymi MeH capaniisl ipi
IUTaH/Aa aJIBIHBII, THATIOT OPOHI.

NubopmOIOpo kaHAIBIKTap KhI3METiHIH 7-Ka3aH KYHr1 (2022) mIbIFapbUIbIMBIHIA
«Uro OynmeT ¢ meHaMu?» TaKBIPHIOBI KOTEpLNilN, oFaH 3KoHOMHCT MakcuMm bapriiies
capanmbl peTiHge Makbpbiabl. CyxOar Tikened 3dupae ckaiim skemici apKbUIbI
xyprizinai (Madopmbropo. 31-kanan. Ddup: 07.10.2022). An non ocslHAal Tocinai
«ANOaTTBIH» 5-Ka3aH KyHri (2022) mbiFapsulbIMbIHAH 12 Oaiikaiimber3. Tikeneit a¢up
KoHarpl Onms XeraiiMeH «Peceifnmiktepre xymbic 6ap Ma?» TakbIpblObIHIA OHTIME
epbini. Mynzaa Oalinanpic BaTcam OeHHEKOHBIpAaybl apKbUIbI Ky3ere actbl (Aif0ar.
7-apHa, 2022).

Kecre 1 - TeneapHanapablH skaHAIBIKTapAs! Oepy apicTepi

BeitHemaTepuai TakbIpHIObI Konnanbuirad aneMeHTTEp

«CanuTap corranasl» (Aiidar. 7-apra. Ddup: 05.10.2022) | Uadorpaduka + syeckoit Tycipinim (xemizeH
AJTBIH]IBI)

«Cyuimn  were keOeini?! (Aitbar. 7-apua. Ddup: | Crenn-an + undorpaduka + HOIUIKpaH
05.10.2022)
«Teperamn  Ttarymactel»  (Aiibar. 7-apHa. Odup: | Bumbg+ ckpHHIIOT +0yecKoii OeftHe Ty CipimiM
06.10.2022)
«Oxy xbutbl y3apae (Kemki xanansikrap. KTK. D¢up: | bunsn + nuadorpaduka + Gelinekarap
15.08.2022)
«KpimOaT Tapud» (Aqgparat. Kasakcran ynTTeIk apHachl. | buib + nmonuakpas + OeiiHekaTap + CHHXpPOH
Dcdup: 15.10.2022)
«Epxenerkenine ecen Oepeni» (MuabopMOIOpo. 31-apHa. | OyecKoi TycipifiM + CKpHHIIOT + OMITBA
O¢mup: 14.10.2022)

Xana TexHONOTMSIIAP TEJNEKYypPHAIHCTED KBI3METIH JKEHULIETI KaHa KOoWMai,
oNapra KOUBIIATHIH TANAMNTHI 1a KymeiTTi. ERpl timminep Oip Fana ratgopmara emec,
OipHemeyine akmapar Oepyre MaxOyp. Onap eHai aJieyMeTTiK xeJire 6acsIMAbIK Oepe
OTBIPBII, ayTUTOPHSHBI HETI3Ti 3Hpre TapTyra Kyl camyna. AJ op miatopMaHbIH
aKIapar Taparyfarbl epeKIIeNiriH eCKepceK, KyPHAITUCTKE KociOn TYpFhIa 13/1eHiCTIIeH
Karap, 3aMaHayd TeXHOJIOTHs TaJanTapblH MOMBIH/AYbIHA TYpa KeJIe/i.

JKorapeima aram eTKeHIMi3[eH, TINMNIJIEp SJIEYMETTIK JKEeliMeH Oipiece >KyMbIC
icteyre xemTi. Tinmriiep eHIi «aIeyMeTTIK el — JacTypii 3¢up — kepi OaitmaHbIC)
Tiz0eci aschiHIA akmapar taparansl. Onmap OKWFa OpHBIHA OapraH OeTTe OHIAFbl
©H MaHBI3Ibl JIeTeH JeTalbIapasl MHCTarpaMaarbl KeKe IMapakiajapblHa CallaJibl.
Ocputaiiia >keKke KOpepMEHIH KBI3BIKTBIPA OTBIPHIN, TOJBIKKAHABI CIOKETTI Kepyre
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Heri3ri a¢upre xereneiai. byn omicti AnMartbhl apHACBIHBIH JKaHAJIBIKTAPhl HAKTHI
xonFa KoiraH, COHBIMEH Koca, TUIIIIEPIiH Keliaeri, 3pupaeri TaHbIMaJbUTbIFbIH
apTTBIPY YIIiH CTEHJ-all COHbIHA MHCTarpaMm MapakiialiapblH KepceTy ypAici ne —
HIBIFAPMAIIBUTBIK YKBIMIAFBI KaHa JJIiC.

Byran kKoca op apHa xelijie JKeKe MmapaKiiaJapblH allbill, OKUFAHBIH €H MaHbI3/IbI
JereH OOJIKTepiH cajbll, ASCTYpii 3(up KepiMIIriH apTThIpyFa KaaM acayga.
3epTTey HOTHKECI KOPCETKEeH el OeliHeMaTepranaapIbIiH JKeTiIeTi KapaabIMbl dKOFaphI.

Kecre 2 - ApHanapasIH HHCTarpaM napaxiajiapbIHIarsl OeifHeMaTepuaniap KopceTKimi

Teneapna Kemnire sxapusiianran GeliHeMaTepHal TaKbIPbIObI Kapanbsim canbl
@tv7_kz (369 MbIH | AIMaThIZIa JKOJAYIIbIIAP aBTOOYCHI JKEP YUTe COFBLIIBI 13 048
OKBIpMaH) (14.10.2022)
AKkre0enik 3eifHEeTKep 031H eJTeHep Ti3IMIHEH TalKaH 9727
(13.10.2022)
@ktktvkz (450 mpin | Kypsiteicka kapest (15.10.2022) 11953
OKBIPMaH) Konpmay kymeiimex (15.10.2022) 2 600
(@khabartv_news Wudnsamums (15. 09.2022) 4784
(131 MbIH OKBIpMAH) Camoxkarrap moceneci (17.08.2022) 5133
@informburo31 Cymm, nuTha >keimi3 Jen aypyxanana 6ipak IIBIKTEI 780
(849 mb1H okpipMaH) |(13.10.2022)
Kazakcranga Gaiinap emaenmMeiini, keaennep em ana anmaiasl. | 589
Here? (11.10.2022)

JKanameikTap KpI3METi apacblHma OocekelecTik KymTi. bynm Tek TteneapHamap
apachlH/Ia eMec, JKaJIbl aKMaparThl 0acThl HBICAHFA ajFaH Macc-menuara ToH. Col
cebernTi Oonap Ker apHa aKIapaTThIH d)CTETHUKAIIBIK KopceTKimTepiHe (OeiiHeH1H canachl,
MOHT@X TUTi, IBIOBICTHIH Ta3a Ka3bUTybl, T.0.) Kapamaii, OipiHIIl OOJIBIT OKHUFAaHBI
XKapuslayra YMThUIafsl. TerneapHanapia skaHaJbIKTapasl KbulgaM Oepy MakKcaThlHIa
MBIHAHIAK yaepicTepre IeH KOHbLTyna:

» Marepuanra KaxeTTi OeliHeKarap MeH IiKipiep ajly YIIiH OKUFa OpHbIHA Oapmaii-
aK TYpJl KYpBUIFBUIAD KOJJAHY: CKaWll apKbUIbl cyxOar aiy, cMapTQoHMeH OipaeH
Tikenei 3¢dupre Kocbury, OapimbIK Marepuaafbl cMapTGOHMEH Tycipy (cTeHna-ar,
OcitHEeKaTapiap).

» UnTepbencenainik: aynuropusMeH OainaHpic Kymewi. Tinmriiep TakbIpBINTHI
KepepMeHepiMeH OalnaHbiCy apKpUibl TabaTblH Oonabl. OnapMeH HWHTEpHET-
pecypcTap apKbUIbl Y34iKci3 OaiilaHbIC OpHATBIN, YCHIHFaH 9yeCKOH MaTepHaliapblH
KociOM KOHTEHTTIH HETi31 peTiHe KOIIaHy.

* AyauTOpUS BIKBUIACBIH apTTBHIPY YIIIH >KAHAJBIKTAP KbI3METIHIH iIIIHEH apHAbI
aiinap amy: «Ce3ifin mbIHbI kepek» (31-apHa), «112» (EBpasus Oipiniii apHacsl).

* QR -xonTsl maiizanany. byn xon apKplibl KepepMeH cayajlHamara aT CajibICajlbl.
OHbI ckaHepray apKbUIbI apHaHBIH BeO-calThIHA, OacKa J1a XKeJiiepaeri mapakiuiacerHa
KipiI, )xo0aMeH TikeJel OaitaHbIC skacayra MyMKiHAIK Tyaasl (Kanunaxnaposa, 2022).

TeneBu3uss MEH MHTEPHET apachbIHAAFbl OCEKENECTiK, Oipiry ypaictepi e apTypaii
KbIpbIHaH Kepinyae. Onap:
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* JKenmenuinik TYPFBICBIHAH MHTEPHET OachiM OOJFaHBIMEH, KOCIOM KOHTEHT —
TereapHaia eKeH/IITiH ayTUTOPHS XKAKCHI TYCiHe . ApHAHBIH KYHICIKTi OaraapiaManap
KECTEeCIHJIeT] )KAHAIBIKTAP CAHBbI APTHIN OTHIP. ATaMEKEeH OM3HEC apHAChl KYH CaibIH
anTsl pet «Kananeikrapsay» (07.00, 8.00, 9.00, 11.00, 19.00, 24.00) a¢upre msrrapa bt
(Aramexen OusHec apnachkl, 2022). «Qazaqstan» YITTBIK apHAacBHIHBIH «Aqparaty»
OarmapiaMacsl Oec peT KepepMeHJepre KyHHiH OacThl skaHaIbIKTapbiH (6.25, 10.00,
15.00, 17.00, 20.00) ycbiaans! («Qazaqstan» YITTHIK apHAchl, 2022). Al KOMMEPLHSIBIK
KTK, 31-apnanapabplH >kaHaJIBIKTapbl KyHiHe Oip per mpaiim-taiim (19.30 «Kemxki
xa”aneikTap», 20.00 «MadpopMmOIopo») yakpiTTa Oepineni. AKmaparrapia Tajjaay,
aMoOITH, TpadrKa KOHE TPIII dIIEMEHTTEpre 0achIMIBIK Oepinemi. by na TeneBu3usra
WHTEPHETTEH KeJTeH JIMEHTTED.

* TeneBU3MsIHBIH >KaHAIBIKTAP KBI3METI OHJIAMH Xabap TapaTyFa Ja OachIMIIBIK
Oepin oteip. TB kaHANBIKTap KBI3METiHIH aKMapaTThIK MOPTAJAAPbIH KYPY apKbUIbI
Oipaeil aHANBIKTBl €KiXKaKKa Ja Kapusiay YpAiCi KOJIMaHBUIBII XKYpP. AKIIapaTThIK
rmopTanga KbICKa akKmapart, eIKaHAal TYCiHIKTeMeci3 ¢oTocypeTTep Oepy, KhICKaria
OeliHemarepual, ayauokas0oaaap yCeIHbIIaAbl. byFan Mbican peTinae AtamekeH Ou3Hec
apHaceIHbIH https://inbusiness.kz/ (Inbusiness.kz. https://inbusiness.kz/ (Kapanran
kyHi: 04.10.2022).

* ) 31-apuansy https://informburo.kz/ noprangapein amyra Gonaisl.

* KepepMeH keHiNiH aymapy MakcaTblHIA JKaHAIBIKTapa KOPCETUIEeTiH
OcitHeMarepuanmapra OipHerne peT aHmarna (aHoHC) Oepyre OachHIMABIK TaHBITY.
Anparna O6epy TocuepiHiH e3repyi (aHOHC YIIIH OKUFa OpPHBIHAH apHAibl CTEHJ-all
Kazy, Tepe3e 9J1ici apKbLIbI Oepy, T.0.).

» Kepepmenaepain sxenizeri kelOip MaTepuaiapra peakuusIChl dKaHaJIbIKTap YIIiH
aKnaparThIK 1TiK 60iysl MyMKiH. Ochl TycTa MiKip Ti30eri OacTanblm, 9JIeyMEeTTIK kel
apKbLIBI JkoHe oraifH cyx0ar axy omicTepi KOIIaHbIIA kL.

TeneapHanapAslH JKaHAJIBIKTAp KBI3METI OQJIEYMETTIK KElll MaTepHaIapbiH
naiganaHFaHbIMEH, TikeJieH 3up OapbIChIHIA ONAPAbI 9J1i KOca KO¥FaH jKOK. Tayimik
Ootlibl xabap TaparaThlH apHajap Tikenel 3(pUpJeH akmapar OepreH TycTa, ol ¢eicOyk
HEMece TBUTTEP JKEJICIHAE COJl ME3ETTe TaJKBIFa TYCII jKaTalpl. AJaiga oleyMeTTiK
Meana MeH TeJepenopTak JIeMEeHTTepiH Oipikripe KepceTy  TaxipubOeci omi
skpanra eHOemi. bipak Tikenei adupae KypeTiH TOK-IIOylIapa SJIEyMETTIK JKeJiaeri
KepepMeHIep MiKipiH KYTipTIIe oI apKbUIBI Oepy 91iciH 6alKar xKypMis.

An nmonm OyriHri KyHi jKaHAJNBIKTapa KepepMeH Ha3apblH epeKIle ayian OThIpFaH
OipHeuie mimiH Oap.

* Tlommdkpan (3xpani GipHele OeTikke 0ol KepceTy HeMece Tepese 9/1ici): CTeH/-
anrmeH OeiHeHIH KaTapbhlHaH €Ki 0eiikTe KepceTinyi, 6ip Me3erre adup >Kyprizymiici,
TUTII J)KOHE OKHWFa OPHBIHAH KOpiHicTepaiH Oepinyi, T.0.

* CunxpoHzpl (paszanapra 0ejy apKbUlbl Oepy: KeHinKep Ce3iH KapThuIal
OciiHeKaTapMeH kal0y HeMece CHHXPOH OJaH KeiiH OKWFa OpHBIHAH TYCiHIKTEMeEci3
OeliHekaTap, OflaH COH OIpCH KaliTa CHHXPOHHBIH Oepiyi.

o Timminep creHA-anbIHBIH ic-opeKeTHeH Oepimyi e Hazap aymapapibIkrail. bip
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XKeplle TYpFaHHaH, 9PEeKeT apKbUIBI KOPCETIreH CTEHH-all KOPEPMEH €CiHIE >KaKChI
KaJiaJipl, 9pi T TAaHBIMANIBUIBIFBIH apTTHIPYFa BIKIAJ €TeNli.

KaHanpIKTap MIBIFAPBUIBIMBIHBIH KOPIMALIIrT MEH ApaMaTyprusiChblH apTTHIPY
MakcaThlHAa OYpBIHHAH Kejle >XaTKaH HimiHxep ne KojixaHbuiaibl. Epekme ces
KOJIIaHBICTapHI, CO3TE SMOLIMSIIBIK pEH Oepy, COHBIMEH Koca OeliHeMaTepraliFa KOHbUIFaH
epeKIIe TaKbIPBII Ta KepepMeHAep i emikripeni. Meicansl, « IMUrpaHTTapaan Kayim,
«Canurtap cortangel»y, «bara kaiima OapacweiH?» (Afibar, 05.10.2022), «Jly0Oaiina
y3iireH nem», « BUTYyMHBIH OiTHENTIH KBIPBD», «AJTHI KbUI apKanaybsl MyMKiH» (Kerki
xaHaneikTap, KTK 22.09.2022).

Cryousimarbl TycipisliMm HYKTenepi (KpaH, penbc, OipHemle KaMmepa KO3FajbIChl),
apHaiipl penopraxkiaap, >KYprisylli MeH TIUIiHIH Tikeneld »dupneri OaiaaHBICHL,
COHBIMEH KOCa JKYPTi3yIlli MEH capaIibl apachblHAarkl JUaJIOT Ta — ayAUTOPHSIFa JKaH-
KaKThl aKmapar Oepy MEH onapra BH3YaJABIK TYPFbIa €peKIle MiKip KalbIITaCTHIPY
MaKcaThIH/a OMJIaCTBIPBUIFaH (opManap.

KopbIThIHABI

TexHUKANBIK JKOHE TEXHOJIOTHIBIK WHHOBAMAJApD >KAaHAJIBIKTAD KEHICTIriH
aiiTapnblkTail ©3repTTi, ON ojaH cailblH AaMu nga Oepmek. JKorapbina Meicainap
KOPCETKCHJICH, TeNeBU3Us J>KaHAJNBIKTAp KbI3METiHIE rpaduKaiblK Oe3eHaipy
SIIMEHTTEPiHIH POTiHIH apTKaHbIH KOpAiK. byrinae Tene:kaHaabIKThl MyIbTUMETUATBIK,
Jen TONBIKTAal aiTa ajaMbl3. Tinmmiijiepre eHIl WIBIFapMallbUIBIK KaHa FaHa eMec,
TEXHOJIOTUSUIBIK TYPFbINA i34eHy TanaObl Kymueiini. OWTKeHi ocbliaH Oipa3 yakpIT
OypbIH aKmaparThl Kail pakypcTaH OepreH IypbIC JiereH cayan OipiHm Typca, eHmIi
OHBIH OPHBIH TEXHUKAJIBIK TaJlanTap OacThl.

TeneBuznsaa KeHiHEH KOJIIAHBUIBIIN JKaTKaH KaHa dAiCTEp MEH CTHIIbAED CaJlaHbIH
OZIaH 9pi JamyblHa, OHBI )KETINAIpyTe bIKIaI eTeai. EH 0acThIchl — KopepMeHHIH aKna-
parka JereH Ke3KapachlH ©3TepTill, carmajibl KOHTEHTKE AeTeH CYPaHbIMABI apTThIPaIbI.
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Abstract. In this article, the problems and prospects of the development of digital
finance, the formation of which is focused on increasing the profit of the banking sector,
are discussed. Digital finance provides a wide range of services, including payments,
transfers, lending, investing, insurance, risk management, accounting and reporting.
They can also be used to manage finances in a small business. Considered problems of
digital finance and description of the implementation of strategic banking in the field
of digitization. In Kazakhstan, problems related to digital finance are also relevant,
especially in light of the rapid development of the digital economy and the increase
in the number of Internet users and mobile devices. Solving these problems will help
increase the level of financial literacy and inclusion of the population, reduce the level
of fraud and improve economic conditions in the country. A more balanced approach is
needed, which allows not only to increase the efficiency of work and interaction with
users in the field of digital technologies, but also to improve opportunities. The topic of
digital finance is relevant not only in Kazakhstan, but also in the whole world. With the
development of digital technologies and the Internet, more and more people use digital
financial services to manage their finances. However, along with the opportunities
provided by digital financial services, there are also risks, such as cyber fraud, data
privacy violations, and others.

Keywords: digital finance, bank, operations, development problems, prospects of
digital finance, advantages
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CAHJIBIK KAPXKbI: JAMY MOICEJIEJIEPI MEH BOJIAIIATBI
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TEXHOJIOTUSUIAD YHHBEPCHUTETiIHIH «DKOHOMHKA oHE OW3Hec» KadeapachlHBIH ara
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AnHoramus. by mMakanana nudpibK KapKbIHBI JaMbBITYIIBIH Ipo0OieManapbl MEH
MEePCIeKTUBAIAPhI KAPACThIPHLIAIbI, OJIAP/IbIH KaJIbIITACYbl OaHK CaJaChIHBIH Mai1aChIH
apTThipyra OarbiTTaiFad. [{udpiablk Kapxel TeaeMaep i, aylapbIMaapabl, HECHEIEYI,
HMHBECTUIUSIIAY/IbI, CAKTAHABIPY/IbI, TOYSKeI el OaCKapy/Ibl, ECEITKE ATy bl )KOHE eCell
Oepyi Koca aliFaH/ia, KbI3METTEP i H KeH ay KbIMbIH YChbIHA b1, OJ1ap bl IaFbIH OU3HECTET
KapKbIHBI Oackapy YIIiH Je mahpananyra Oonaabl. l{udprnanablpy canachiHAAFbI
OaHKTEPJIiH CcTpaTerusyiapblH SHri3y OOHBIHIIA IC-KUMBUIIBIH CUIIATTaMACHI, IH(PIIBIK
KapKbl Macenenepi Kapanapl. Kasakcranaa UMQPIbIK Kap)KbIMEH OalIaHBICTHI
npobiemanap, acipece uQPIIbIK SKOHOMUKAHBIH KAPKBIH]IBI TAMYbI )KOHE HHTEPHET ITEH
MOOWJIBII KYPBUIFBUIAP/IbI TTAIaJaHyIIbUIAp CAHBIHBIH apTybl TYPFBICBIHAH Jla ©3CKTI
OoubIn OThIP. Byl Macemnenepi ey XaabIKThIH Kap:KbUIbIK CayaTThUIBIFB MEH KOCBLTY
JICHTeHIH apTThIpyFa, alasKThIK JCHIeHiH TOMCHIETYIe JKOHE €JIIETI SKOHOMMKAIIBIK
JKaFIaiIbl )kakcapTyra keMekrecedi. [{udpibik TeXHOIOrHsIIAP CallaChIHIAFhI )KYMBIC
IIeH MaljaiaHylbIapMeH e3apa ic-KUMBUIABIH THIMJUIICIH apTThIPhIN KaHa KOWMaH,
MYMKIHIIKTEepIi >KakcapTyFa MYMKiHIIK OepeTiH HEeFYpIbIM TEHIECTIPUIreH Tacil
kakeT. [ludpnbik kKapxkbl TakelppiObl Tek Kazakcranma raHa emec, OYKiI oaiemie
o3ekTi. [[udppablk TeXHOJIOTHsIIap MEH UHTEPHETTIH JaMybIMEH KONTEreH ajaMaap 3
Kap KBICBIH 0acKapy YIIH IU(PPIBIK KapKbUIbIK KBI3METTEP/l Naknananaasl. Ajaiina,
IUQPIIBIK KapXKBLIBIK KBI3METTEP YChIHATBIH MYMKIHIIKTEPMEH Oipre KuOep aasKTbIK,
JEPEKTeP/IiH KYMUSJIBLIBIFBIH Oy3y %oHE OacKalapbl CHSKTHI TOyEKeNaep Ae oap.

Tyiiin ce3mep: uupIbIK Kap)Kbl, OaHK, ONepaIusIap, 1aMmy Macenenepi, UG PIIbIK
Kapaxbl iepcrekTrBagapbl, apThIKIIBUIBIKTAPBI

Hoiiexco3 ymrin: b.O. Ilagaes. L{udpnbik Kapxbl: mpobnemanapbl MEH Jamy
Oomnamarel // AKIapaTThIK )KOHE KOMMYHHUKAIUSIIBIK TEXHOJIOTHSIIAP/IBIH XaIbIKAPAJIBIK
xypHasbl. 2023. V.4, Ne 1. Ber 27-37 (opwic Tinminge). https://doi.org/10.54309/
JICT.2023.13.1.003

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License

28


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2023. Vol. 4. Is. 1.
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Annotanus. B nanHoli ctarbe paccMaTprBaoTCAMPOOIEMBIMIEPCIICKTUBBIPA3BUTHS
IUppOoBBIX (QHUHAHCOB, (POPMUPOBAHHE KOTOPHIX OPUEHTUPOBAHHO HA IOBBIIICHHE
npubbu 6aHKOBCKO# cdepbl. Llndposbie prHAHCH MPEAOCTABISIOT IIUPOKUH CIIEKTP
YCIIYT, BKJIFOYAs TUIATEXKH, TIEPEBOJIbI, KPEAUTOBAaHHE, HHBECTHPOBAHKE, CTPAXOBAHUE,
yIpaBlieHHE PUCKAMHU, YUYET M OT4eTHOCTh. OHHM TakKe MOTYT HCIOJIb30BaThCS IS
yhpasieHuss QUHAHCAMH B MajioM Om3Hece. PaccMoTpeHbl mpoOiieMbl HU(PPOBBIX
(UHAHCOB W OINMUCAaHUs JCHCTBHS N0 BHEIPEHWIO cTpareruii OaHkoB B cdepe
mudpposmzanmu. B Kazaxcrane mpoOnemsl, cBs3aHHble ¢ NUGPOBBIMU (prHAHCAMU,
TaK)Ke aKTyallbHBl, OCOOEHHO B CBETE OBICTPOrO pPa3BUTHSA IU(PPOBOIH SKOHOMUKH U
yBEIMUEHHS YKcia MOJIb30BaTele MHTEPHETa U MOOMJIBHBIX YCTPOMCTB. Pemenne 3Tux
mpoOieM OMOXKET YBEJIIMYUTh YPOBEHb (DMHAHCOBOI IPaMOTHOCTH M BKITIOUEHHOCTH
HACEJICHHs, CHU3UTh YPOBEHb MOIICHHHYECTBA U YIYUIIUTh IKOHOMUYECKHE YCIIOBHS
B crpaHe. HeoOxonum Gonee cOamaHCHPOBAHHBIN MOIXOJ, MO3BOJISIIONIMNA HE TOJNBKO
MOBBICHTH 3(P(PEKTUBHOCTh pabOTHl M B3aMMOJCHCTBUS C IOJB30BaTeNsIMH B cdepe
IUQPPOBBIX TEXHOJOTHH, HO U YAYYIIUTh BO3MOKHOCTH. Tema muppoBbIX (GUHAHCOB
aKTyanpHa He Tonbko B Kasaxcrane, HO W Bo BceM mupe. C pa3BUTHEM HH(PPOBBIX
TEXHOJIOTUH W MHTEpHETa Bce OOMbIle JIOACH MCIONIB3YIOT HU(POBBIC (DUHAHCOBHIC
CEpBUCHI ISl yrpaslieHHuss cBoMMHU (uHaHcamu. OIHAKO, BMECTE C BO3MOKHOCTSIMH,
KOTOpPBIE MPEJOCTABISIOT NU(POBbIE (PUHAHCOBHIE CEPBUCHI, CYIIESCTBYIOT W PHUCKH,
TaKkMe Kak KHOCpMOIIEHHHYECTBO, HapylleHHe KOH(UICHIMATBHOCTH MAaHHBIX H
IpyrHe.

KiroueBbie ciioBa: 1udpoBsie (GpUHAHCHL, OaHK, Omepaluu, MPoOJeMbl Pa3BUTHS,
MEPCIEKTUBbI [UPPOBHIX (PUHAHCOB, MPEUMYIIECTBA

Jas umtupoBanus: b.O. IlamaeBa. Lludposeie QuHaHCH: MpoOieMbl U
MEPCIEeKTUBbl  pa3BUTUS //  MeXIyHapomHbIH JKypHal WHQOPMAIMOHHBIX H
KOMMYHHKaIIMOHHBIX TexHonoruid. 2023. T.4. Nel. Ctp. 27-37 (Ha pyc.). https://doi.
org/10.54309/1JICT.2023.12.1.003.

Beenenne

®duHaHCOBast TOCTYITHOCTH BO BCEM MHPE PaCCMaTPUBAETCS KaK BasKHEHIIHHA
MOKa3aTellb pa3BUTHS U OJIar0COCTOSHUS O0ILECTBA.

BpaSBI/ITBIXCTpaHaXFOCY}IapCTBeHHBIeI‘paHI/IHBICTaHOBHTCSIBCC6OHeerOSpa‘IHBIMI/I,
HaceJIeHHEe CTaHOBUTCS Bce 0oJiee MOOMIIBHBIM, a POIIECCHl O0ANU3auK HU(PPOBBIX
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(MHAHCOB J[ENaloT yHHBEpCalbHbIE [EHbIM BOCTPEOOBAHHBIMH, YTO TO3BOJISIET
OCYIIECTBIISITh MTHOBEHHBIE TpaH3akiuy B IHTepHEeTe (JleOenena, 2019: 47).

Hudpossie ¢unance (Digital Finance) — 3To ¢uHAaHCOBBIE YCIYTH U MPOAYKTEHI,
KOTOpBIE OKAa3bIBAIOTCS M HCIOJB3YIOTCS 4Yepe3 HU(POBBIE TEXHOIOTHH, TaKHe Kak
MOOWIIbHBIE YCTPOMCTBA, MHTEPHET-OAHKWHT, JJIEKTPOHHBIE KOIIENbKH U T.J. OHH
MO3BOJIAIOT TOJNB30BATENISIM TONydYaTh JOCTYN K OAHKOBCKMM W WHBECTHUIIMOHHBIM
yCIIyram, COBepIaTh ICHEKHBIC OTIEPAIU U YIPABIATh CBOMMHU (prHAHCAMU OHJIAKH.

Hudposble prHAHCH CYIIECTBEHHO YIPOIIAIOT U YCKOPSIOT MPOLECCHI, CBA3aHHbIE
¢ ¢unancoBeiMu onepanmsMu. OHU JenaroT GUHAHCOBBIE YCIYTH 0oJiee JOCTYIHBIMH,
MNPOCTHIMA W JICMIEBBIMH JUIsL MOTpEeOHTENeH, YTO CIIOCOOCTBYET YBEIHMUCHHIO
(PMHAHCOBOM BKIIOUEHHOCTH M 3KOHOMHYECKOMY pocTy. OmHako, Kak M B JI000H
IpyToi cdepe, y M poBHIX ((MHAHCOB €CThH CBOU PUCKH, CBSI3aHHBIC C 0€30IaCHOCTHIO,
KOH(UACHINATHLHOCTBIO U HaJJe)KHOCTHIO TaHHBIX.

B rno6ansHOM MactTabe mpo0IeMBbl ¥ ITEPCTIEKTHBEI Pa3BUTHS ITU(PPOBHIX (PUHAHCOB
paccMaTprBalOTCs KaK BayKHEWIIHIA TOKa3aTelb pa3BUTHA U 0J1aroCOCTOSIHUS 0OIIECTBa.
B pesynbrare BO30OHOBICHUS AEATEIBHOCTH IHM(OPOBBHIX (UHAHCOB (MHAHCOBAS
crcTeMa IIMPOKO MPHU3HAHA B TIOJIMTHYECKUX KPyraxX B Ka4eCTBE YIPEKIAIOIICH Mephl
U cTajna OCHOBHBIM NPHOPUTETOM BO MHOTMX cTpaHax. LludpoBuzanus ¢uHaHCOB
paccmarpuBaeTcs Kak 3(p(eKTHBHOE CPEACTBO YCTOWYHBOTO YKOHOMHUYECKOTO pPOCTa
U MpU3BaHa 00ECIeUNTh, YTOOBI KaKIbIH TPaskIaHUH CTPaHbl MOT' HCIIOJIb30BaTh CBOH
JI0XO/Ibl B Ka4€CTBE HAIIMOHAIBLHOTO (PMHAHCOBOTO pecypca s IepepacipeaeieH s B
MIPOM3BOAUTENLHBIX CEKTOPAX IKOHOMUKH. Takue 00beIMHEHHbIC PHHAHCOBBIE PECYPCHI
MOTYT OBITb HampaBieHbl Ha Pa3BUTHE MPEANPHUITHH, yTo OymeT crnocoOCTBOBATH
nporpeccy crpausl (bypos, 2014: 85). Hcropum o 1udpoBBIX (HUHAHCAX U APYTHUX
MPOPBHIBHBIX TEXHOJOTHSIX CETOAHS YacTO NPHUBIEKAIOT HEOOXOOUMOE BHHMAaHHE K
pacnpoCTpPaHEHUIO TEXHOJOT U, KOTOPbIE MOTYT YIYYLIHTh 0JaroCOCTOSHHE MHOTHX.
OnHako pa3BUTHE U PACIPOCTPAHEHUE TAKMX TEXHOJOTHH HE CIIENyeT paccMaTpHUBaTh
W30JIMPOBaHHO HU BO BPEeMEHH, HU B pocTpaHcTie. LlnppoBrie GUHAHCH OTKPHIBAIOT
MIePCIEKTHUBEl PEIICHUS psiga OOIICTPU3HAHHBIX MPOOIeM, B TOM YHCIE TPOOIEM,
CBSI3aHHBIX C JIOCTYNOM K (PMHAHCOBBIM CETSIM M Y4acTHEM B HHUX, KOTOpPBIE CETOAHS
CTaJIM HaCTOJIBKO PACIPOCTPAHEHHBIMU M 3aMETHBIMHU.

Lenvio pabomwl ABNSETCS PACCKPBITHS MOHITHS HUPPOBBIX (PHUHAHCOB, POOIEM U
MIEPCTICKTHUB Pa3BUTHSL.

MarepuaJbl 1 MeTOIbI HCCJIETOBAHUS

B craree wucnonp3oBaics psA HAay4HBIX IOOXOAOB M METOIOB, B TOM 4YHCIE
CHCTEMaTHYECKHI M KOMIUICKCHBIH MOIXO, TAKXKE aHAJIN3 JIUTEPaTyPHBIX HCTOYHHKOB.

Pe3ysabTarsl 1 HX 00Cy:KIeHUE

[MepcriexkTrBBl IUQPOBOTO (UHAHCHPOBAHUS JOJDKHBI paccMaTpuBarhCcs B Oolee
IIMPOKOM MECTHOM H TII00aJbHOM KOHTeKcTe. BrnusiHne nudpoBbeix (QuUHAHCOB,
BEpOSITHO, OyAeT Oonee yCTOWYMBBIM, €CIIM MOAXONABI K IH(POBEIM (hrHAHCAM OymyT
B ILIEJIOM MHTETPUPOBAHBI C MHHOBAIIMOHHON HOMUTHKOH. [loaxompl, oCHOBaHHBIE Ha
WHHOBAIIMOHHBIX JKOCHCTEMaX, MOTYT Take BKIIOUaTh MOCTOSHHBIA MOHHUTOPHHT
BO3/ICHCTBHUS M PE3YAbTaTOB HU(POBBIX GUHAHCOB U APYTUX HOBBIX TEXHOJOTHIA.
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WHTerpupoBaHHbIi MHHOBAIIMOHHBIN SKOCHCTEMHBIH MOAXOA MOXET HMETh psj
penMyIiecTB. Takoil TOAXOM MOXET YIydIINTh MOHMMaHHE TOTO, Kak Cieayer
OTIpEeNsITh U OIICHWBAaTh YCHEX W Heyladyy B IH(POBYIO 30Xy B MOTEHIHAIBLHO
MEHSIONINXCS  KOHTEKCTaX BHEAPEHWUS W  HUCIONB30BaHWSA. VIHHOBallMOHHBIE
9KOCUCTEMHBIE MOJXO/bI MOTYT TAK)Ke MePeCeKaTh CYIECTBYIOIIUE OIOPOKPATHICCKIE
U JIpyrue pa3po3HEHHBIC CTPYKTYPHI M YUYHMTHIBATh YPOKH IMPOILIOTO M HACTOSILIETO
OTIBITa MCIOJB30BAaHUS TEXHOJIOTHH ASMOXW MUQpoBEIX TexHonoruii (Naskali et al.,
2018: 85).

OnuH YeTknuid ypok nudpoBoii Spbl 3aKITFOYAETCS B TOM, UTO JaXKE €CITU MPOPBIBHEIE
W JIpyrue HOBBIE TEXHOJOTHH B LIEJIOM TOBBIIIAIOT CONMANBHOE OIarocoCTosHIE, OHH
TaKke MOTYT MMETh 3HAa4MTeNIbHBbIE MaryOHble mocienctBus. lIporHozmpoBaHue u
IUTAHWPOBAaHWE TTOCIEACTBHA TaKWX MOTEHIMAIBFHO BPETHBIX BO3ACHCTBUN TOIHKHO
OBITH OJJHUM W3 HaTpaBICHUH KOMITJICKCHOW MHHOBALIMOHHOHN MOTUTHKH.

Opman TONMBKO TM(POBBIE ()WHAHCHI HE MOTYT TOJHOCTBIO PEIINTh MPOOIEMBI
OenHoct W HepaBeHcTBa. Ckopee, HUQpoBoe (UHAHCHPOBAHHWE JOMKHO OBITH
COIIaCOBaHO ¢ 0oJiee MMUPOKOH MOJIUTUKOW B 00JACTH MHHOBALIMH, KOTOPAst CBSA3BIBAET
MIPaBOBYIO M HOPMATUBHYIO CPELY, a TAKXKE TEXHOJIOTHH, SKOHOMUKY, On3Hec (Kemenasa
& Bynanos u nip., 2017: 75).

B Kazaxcrane mmudpoBsie (GPHMHAHCH pa3BUBAIOTCS JOCTATOYHO OBICTPO, OTHAKO €CTh
HECKOJILKO TIPOOJIEM, CBSI3aHHBIX C X BHEPEHUEM U HCIIONb30BAHUEM:

Husxas ¢unancosas epamomnocms. MHOTHE Ka3aXCTaHIBI, OCOOCHHO MOXKFIIBIC
JIIOITY, HE MMEIOT JIOCTATOYHBIX 3HAHHI O TU(PPOBBIX PHHAHCAX U HE YMEIOT IOJIB30BAThHCS
TEXHOJIOTHUSMH IS YIIPABJICHUS! CBOMMHU (PMHAHCAMH.

Heoocmamox yugposou ungpacmpyxmypor. Hexoropble permonsl Kazaxcrana,
0COOEHHO CeNbCKasi MECTHOCTb, HE UMEIOT JIOCTYIa K BBICOKOCKOPOCTHOMY WHTEPHETY
U IPYTHM TEXHOJIOTHSIM, HEOOXOAUMBIM ISl CIIOJIb30BaHUS H(POBHIX (PMHAHCOBBIX
CEpPBHUCOB.

besonacnocms. KazaxcTaHCKMM MONIB30BATENSIM HU(PPOBBIX (PMHAHCOBBIX CEPBUCOB
TpebyeTcs OopInas 3amuTa 0T MOIIICHHNYECTBa U KnOeparax.

Pezynuposanue. B Kazaxcrane cymecTByeT HexBaTKa 3)eKTUBHOTO PETYINPOBAHUS
unppoBbIX (UHAHCOB, BKIIOYAas TIOHMMAaHWE TPABWJI W HOPM, CBS3aHHBIX C
KPHUIITOBAJIIOTAMH U APYTHMH HU(POBBIMU aKTUBAMH.

Hocmynnocms yugposvix gunancos ora ecex epadxcoan. Hekotopwie Kareropuu
rpaxkJiaH, Takue Kak OelHble, MUTPAHTHl H JPYTHE, MOTYT HCIBITHIBATh TPYJHOCTH C
JOCTYTIOM K HU(PPOBBIM (DUHAHCOBBIM CEPBHCAM, UTO MOXKET yCYTyOJISITh UX PUHAHCOBOE
MTOJIOXKEHHE.

Pemenne atux mpobieM MOXET criocoOCTBOBaTh HoJiee NIMPOKOMY HCIIOIB30BAHHIO
uuppoBbIX (UHAHCOBBIX CepBHCOB B KazaxcrtaHe W TIOBBICUTH (DHHAHCOBYIO
BKITIOUEHHOCTh HACEJICHUSI.

Hudpossie BamtoTHI (B TOM 4KCIie, OUTKOMHBI), aKTUBHO MOKOPSIOIINE MHP, 10 CUX
IIOp BBI3BIBAIOT OypHBIE CHOPHL. B OMHWX cTpaHax 3TH aHAJOTH ACHET 3alpelleHbl, a B
JIPYTUX UMH, HAIIPOTHB, OU€Hb aKTUBHO MONb3ytoTcsa (Manosuy, 2018: 95).

Hpyroe BaxkHOE COOOpakeHHE 3aKIIIOYaeTCsS B TOM, KaK BHEIPHUTH TIIyOOKoe
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MMOHUMaHUe PeakLuy NOTpeOuTeNIed Ha NPOAYKTHI B CTPYKTYPY CaMHX cOeperaTesibHbIX
W KPEAWTHBIX IPOAYKTOB, C TeM 4YTOOBI c(OpMHPOBaThH HawmbOoJee COIMHMAILHO
JKeNaTeJIbHOe MoKymarenbckoe noseaenue (Peitnronsa, 2018: 11).

(DUHAHCOBBIE TEXHOJOTHH — HW3MEHSIOT ()WHAHCOBBI CEKTOp B II0OATHHOM
MacmTabe. DTO TakkKe MO3BONISIET PACIIMPUTh (UHAHCOBBIE YCIYTH CEMBSIM C
HU3KUM JI0XOJIOM, KOTOPBIE HE MOTYT ce0e MO3BOJUThH MJIH MOJYYHTh K HUM AOCTYIL.
Bo3MoxxHOCTH W BIHSHWE OTPOMHBI, KaK W TOTEHIHAN IS YIYYIIeHHs JXU3HU B
Pa3BUBAIOIINXCS CTPaHAX.

DUHAHCOBBIN CEKTOP HAYMHAET padOoTaTh MO-APYroMy: €CTh HOBBIE CIIOCOOKI cOopa,
00paboOTKK ¥ HCIOIb30BaHUS HH(MOPMAIIUK, KOTOpas SIBISETCS OCHOBHOW BaJIFOTOM
B 9TOM cekrope. [losBnsioTcs Bce HOBBIE, U HOBBIE UTPOKM B 3ToM OuzHece. Takum
obpazom, Bce chepsl prHAHCOB, BKITIOUAS IIATSKHA U HHQPACTPYKTYPY, KPETUTOBAHEC
norpedurenei u MCB, a Taxke cTpaxoBaHue, MEHSIOTCS.

Bo Bcem Mupe yCTaHOBIIEHO, 9TO BAXKHYIO YaCTh POCTA MO/IEP KUBaIOT HHBECTUITUN
U 3pdexTuBHOCTs OM3Heca. K 3ToMy miaBHOMY (akTopy SKOHOMHYECKOTO pa3BUTHS
JIOJDKHBI 100aBUTHh HEOOXOAMMOCTH 3J0POBOM U Pa3BUTON ()MHAHCOBOW CHCTEMBI.
OCHOBHBIMH ITPOOJIEMaMH SBJISIOTCS aCTIEKThI 0XBaTa U TITyOWHBI (PMHAHCOBO CHCTEMBI,
KOTOpBIE, KaK MPaBUJIO, B 3HAYUTEILHON CTENEHN OOBICHSIOT OOjiee HU3KUK YPOBEHb
BKJIaJ]a CO CTOPOHBI MPEJIOKEHNS B IKOHOMUKE.

Kak mpaBuio, MoOuibHbIE (MHAHCOBBIE M OAHKOBCKHE YCIYTM MOTYT YIyYIINThH
(hMHAHCOBYIO JTOCTYIMTHOCTh MAJOUMYIIUM C ITOMOIIBIO HHKIIIO3UBHBIX (PHMHAHCOBBIX
YCIIYT, B YaCTHOCTH, ycIyru IH(poBbix ruiatexeil. [Ipeamonaraercs, 4To OCHOBHBIMH
XapaKTepPUCTHUKaMU LUQPPOBBIX (UHAHCOB SBISETCS MTHOBEHHBIM — XapakTep,
Haju4re CBOOOMHBIX JACHEKHBIX CpPEICTB, KOHOPUACHIIMAIBHOCTH, O€30I11aCHOCTD,
npearnogaraemMas MpOCTOTa HMCIOJIb30BAaHHUSA, COBMECTUMOCTb, COLMAIBLHOE BIMSHHE
U T.J. MoOUIbHBIN OaHKWHT cuuTaeTcs Ooliee MOIXOISIINM, CIEJOBATEIEHO, MOXKET
YIAYYIIATh HHKJITIO3UBHOCTD (PUHAHCOBOTO CEKTOPA, Pa3BUTh NHBECTHUIIUH H JIATh TOTYOK
SKOHOMHYECKOMY Pa3BUTHIO CTPAHBI.

OnuH w3 TpPUMEpPOB TpoOieM BHEIPEHHS ITMGPOBBHIX (UHAHCOBBIX CEPBHUCOB B
Kazaxcrane — 3T0 Hu3Kasg (uHaAHCOBasg TrpaMOTHOCTb. HekoTopble Ka3axcTaHIIB,
0COOEHHO TIOXKHMITBIE JIIONH, He HMEIOT JOCTATOYHBIX 3HAHUKM O MHU(PPOBHIX PUHAHCAX U
HE YMEIOT MOJIb30BAThHCS TEXHOJOTUSIMHU JIJIsl YIIPABJICHUS CBOMMH (PHHAHCAMU.

DTO MOXET CTaTh MPEMATCTBHEM ISl HMCIIONB30BaHUS IH(PPOBBIX (UHAHCOBBIX
CEPBUCOB, KOTOpbIe TPeOYIOT UCIOIB30BaHUS MOOHMJIBHBIX YCTPONCTB HIIM JIOCTYIIa
K MHTepHEeTy. MHOTHE MOXWIbIE JIOAH MOTYT WCHBITHIBATH TPYIHOCTH NPH IOMBITKE
YCTaHOBKH U HCITOIB30BaHMS MOOMIIEHOTO MPIIIOKEHHSI OaHKa WITH IPYTOTOo (P POBOTO
¢unancoBoro cepeuca. OHU TaKKe MOTYT HE 3HATh, Kak 0€301aCHO UCTIONB30BaTh TAKHE
CEPBUCEHI, YTO JIeJlaeT uX 0ojee yS3BUMBIMU JIJIsi MOIIICHHUYECTBA.

Hunst perieHust 3Toid mpoOIeMbl MOXKHO TPOBOJUTH MPOTPAMMBI IO MOBBIIICHHIO
(PMHAHCOBOM TPAMOTHOCTH CPEH HMOXKUIBIX JIIOACH, MPOBOAUTH 00yYaromue Kypcsl U
WCIIONIB30BaTh 00Jiee MPOCThIE M MHTYUTHUBHO TIOHATHBIE MHTEPQEHCH T T POBBIX
(DPMHAHCOBBIX CEPBHCOB, KOTOpbIE OyoyT MpoIle B MCIOIb30BAHMH JIIONBMH, HE
HMMEIONIMMH OOJIBIIIOTO ONbITAa PabOTHI C MOMOOHBIMH TEXHOJOTHSIMU. TaKkKe MOXKHO
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WCTIOJIb30BaTh pEeKIaMy M HH(GOPMALMOHHBIE MaTepHaibl Uil OOYYEHHs MOXKHIIBIX
JIFOZIeH O TOM, KaK 3aIUTUTh CBOM (DMHAHCOBBIE TaHHBIE U M30€KaTh MOIIEHHIYECTBA.

Lenpb 6GaHKOB, 3aKITIOYAIOIIAsCS B 00€CIIEYUEHIH YHUBEPCAIBLHOTO TOCTYTIa KIMEHTaM
K (DMHAHCOBEIM pecypcaM, C JOCTYIIOM K OIEpallMOHHBIM cyYeTaM — elie Oolee
OCYIIIECTBUMA ¢ YCKOpeHrueM nudposusanun ¢puHaHcoB. B mupe, rue 40 % Hacenenus
umeroT goctyn k MatepHery, u rae 20 % caMbix OeTHBIX JOMALIHUX XO35HCTB ¢ 00JIbIIeH
BEPOSATHOCTHIO OYAyT MMETh JOCTYN K MOOWIBHOMY TenedoHy, 4eM K YUCTOH BOAE U
CaHHMTApPUH, CYIIECTBYET BEPOSTHOCTh PE3KOTO M3MEHEHHUS JOCTYIIA U UCIIONb30BaHUS
(mHaHCOBBIX yciyr. Jlns Jromeil Ha pa3BHBAIOIIMXCSA PBIHKAX M B Pa3BUBAIOIIMXCS
CTpaHax BIIOJIHE pEaJIbHO, YTO JaHHBIA (PaKT OKa3bIBaeT KOHKPETHOE BIMSHUE HA MX
6narococrosinue (Termyxun, 2018: 85).

C undpoBeiMH (UHAHCAMH PETYIHPYIOIINE OPTaHbl JOJKHBI aallTUPOBATHCA K
OBICTPO MEHSIOUIMMCS YCIOBHSIM U K HOBOMY KJIacCy YYacTHUKOB, oOecrieunBas mpu
9TOM paBHBIE yCIOBHS WTPHI, 3alUINAs TOTpeOuTeNnell u NX KOH(PHUIESHIINAIFHOCTD, a
TakKe MpeAoTBpalasi OTMBIBAHUE JIeHeT 1 (PMHAHCHPOBaHUS Teppopu3Ma. Bo3HHKaOT
HOBBIE BONPOCHL, Hanpumep, «bymayT nm 3ammdpoBaHHBIE [EHEXKHBIE TPAH3AKIUU
CIOCOOCTBOBAaTh JAOCTYIMHOCTH (PMHAHCOBBIX PECYPCOB, OMHOBPEMEHHO CIIOCOOCTBYSI
MPOTHUBOJCHCTBUIO OTMBIBAHHIO JACHET, 33 CYET COKPAIICHUS TPaH3aKIUH C HUINYHOCTHIO
H o0ecIieueHus 00JIbIIeH oTcIeKuBaeMocT ?» I1oaxo, 3aKIF0YaroIIMicsa B TOM, YTOOBI
caenath WH(MOpPMaLUIO, TPeOYIOUIYIOCS OT BIaAENbLEB CUETOB (IIPOHOPLHOHATBHOM
pasMepy W 4YacToTe HMX omepanuii), okazamach 3()(EeKTHBHBIM CIOCOOOM KOHTPOIS
(MHAHCOBOW CHCTEMBI TPH COXPAaHEHHHM HU3KHX OIEPALMOHHBIX W3JICPIKEK ISt
KJIMEHTOB C HU3KUM YPOBHEM PHCKA.

Jus motpeOutenelt, pacuimpeHne MOCTyHna K HOBBIM (DHHAHCOBBIM IPOLYKTaM
CO3JaeT TaKHe PUCKH, KaK Ype3MepHas 3a10JDKEHHOCTh, 0COOEHHO TaM, TIie QHHAHCOBOE
o0pa3oBaHuE OrpPaHUYCHO.

Ha makpoypoBHe HeoOxomammo oOecrednTh (MHAHCOBYIO CTaOMIILHOCTH. Ecmu
B 3THX HOBBIX NMPOAYKTAaX MPOU30MIET KPYIHBIA cOOM, MOTEepsi AOBEPHUS CO CTOPOHBI
OOIIECTBEHHOCTH MOXKET ITOCTABUTH IT0J] YTPO3Y TOABI pa3BUTHA (PMHAHCOBOTO CEKTOpa
W TIOAOpPBaTh JIOBEpHE JIIOAEH K AeHbraM W OaHKOBCKOMY aeny. [ToOanbHBIA KpH3HC
2008 roma mokasai, 9To (MHAHCOBBIE CHCTEMBI IPUHOCST TIOJIB3Y PA3BUTHIO, KOT/Ia OHU
XOpo1Io paboTaloT, HO MPUBOJST K 3HAYUTEILHBIM COIIMATIBHBIM U3/IEPIKKaM, KOT/Ia 3TO
HE TakK.

DT0 0COOCHHO BEPHO B OTHOIIIECHWUH PHUCKOB KHMOEPOE30MACHOCTH, KOTJa OaHKH U
PETYNHpPYIOIINE OpraHbl JOJKHBI OTXOIUTHh OT TPAAWLMOHHBIX MPOLECCOB Hau30pa.
WuTerpnpoBanre HOBBIX TEXHOJIOTUH B HAI30PHBIE (PYHKIIUHU TAKKE SIBISAETCS KITFOYOM K
YBEIMUEHHUIO 0OHAPYKEHUSI HE3aKOHHBIX JICHEKHBIX IOTOKOB, MOILICHHUYECTBA U KPaXK.
Bospocmas norpe6HOCTE B 3PHEKTUBHOM perylInpoBaHUH HU(POBHIX (DUHAHCOB, a
TaKke B IPUMECHEHHUH HOBBIX 3HAHUI B 00acTH (DMHAHCOB SIBJISIETCS] CTUMYJIUPYIOIICH
3aja4eit, ¢ KOTOPOH CTalKUBaOTCA (PUHAHCOBBIE HHCTUTYTHI.

st permenus mpoOiieM, CBA3aHHBIX ¢ MU(PpOBEIMU ¢GuHaHcaMu B Ka3zaxcrawe,
MOXHO IPHHUMATH CIICTYIOLIHE MEPHI:

1. IloBbilieHne (UHAHCOBOWM TrpaMOTHOCTH. [IpoBeneHHre OOydaronMx MporpamMmm
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W KaMIaHUi MO MOBBIIEHNIO (UHAHCOBOH IPaMOTHOCTH, OCOOCHHO CPEIH MOMKHIIBIX
JIONEH U IPYyTrUX KaTeropuil TpakJaH — MOKET CYNICCTBEHHO YIYUIIUTh CUTYAIUIO B
3TOi 00MacTH.

2. Passutne 1udpoBoii HHPpacTpykTypbl. HeoOXoauMoO MPOAOIIKATH PA3BHTHE
nupoBoii HHYPACTPYKTYPHI, BKIIOYAs PACHIMPEHUE JTOCTYIA K BHICOKOCKOPOCTHOMY
WHTEPHETY W JPYTUM TEXHOJOTHSIM, HEOOXOAMMBIM AJISI MCIIOIB30BAHHUS LU(PPOBBIX
(hMHAHCOBBIX CEPBHUCOB.

3. Ynyudmenue Oe3omacHOCTH. BakHO ynydmuTe Mepbl O€30MACHOCTH LIS
nojbp3oBareneld  UQPOBBIX  (UHAHCOBBIX  CEPBUCOB, BKJIIOYAs  IOBBIIICHHUE
OCBEZIOMIICHHOCTH TpaxJaH O KhOepOe30macHOCTH W co3laHue Oojee HaJIeKHBIX
CHCTEM 3alUThl JaHHBIX.

4. Ynoyumienwe peryiupoBaHusa. BakHOo pa3paboTarh W BHEOPHUTH Ooliee
3¢ PeKTUBHOE perynupoBaHue HU(PPOBBIX (GPUHAHCOBBIX CEPBHUCOB, YTOOBI YMEHBIIUTD
PHCKH JIJISI TIOJTb30BaTelIel U cearh X 0oJee TOCTYIMHBIMU U MIPUBICKATEILHBIMHE JIIIS
WHBECTOPOB.

5. TloBeitienue qoctymHocTH. Heobxomumo pa3paboTarh MPOTrpaMMbl, KOTOpBIC
MO3BOJIAT TOBBICUTH JIOCTYITHOCTh HU(QPOBBIX (UHAHCOBBIX CEPBHCOB ISl BCEX
KaTeropuil rpaxnaH, BKIoYas OeTHBIX, MHUTPAHTOB M APYTHMX Majoo0ecIe4eHHBIX
rpakJIaH.

Pemenne atux mpobiieM OyaeT cmocoOCTBOBAThH Pa3BUTHIO IM(POBBIX (PUHAHCOBBIX
cepBucoB B KazaxcraHe, 4T0 B CBOIO Oo4epe/lb MPHUBEICT K YBEIHUYCHUIO (DHHAHCOBOM
BKITIOUEHHOCTH HACEJICHHUS M YITYYIIEHUI0 SKOHOMUYECKOTO MOJIOKEHHSI B CTPaHE.

B npouecce BHenpenus upPOBBIX TEXHOIOTHIA sl MaJIOTo MPEANPHUHAMATEILCTBA
BO3HHMKACT TIPCANPUHUMATEIHCKAN PHUCK. OTO CBA3aHO C OOJBIIHMMH OOBEMaMH
BBIITyCKa BBICOKOTEXHOJIOTUYHOW MPOAYKIMH M C YBEIWYCHUEM (MHAHCOBBIX 3aTpar
Ha BHEJpPEHHUE TEXHOJNOTWH. Boyee TOTo, CIONKHOCTHIO TAKKE SIBISETCS OTCYTCTBHE
BO3MOJKHOCTH TIPHUBJICYCHUS] MHBECTOPOB JUIsi (DMHAHCUPOBAHUS HCIOIH30BAHHS
IU(PPOBBIX YCTPOICTB.

HudpoBbie TEXHOIOTHHU SBISIOTCS YacThI0 ITU(POBONM IKOHOMHKH. [lo MHEHHIO
C. AnekcanzmpoBa u P. HckangepoBa, mudpoBas 5KOHOMHKAa — 3TO SKOHOMHKA,
MOCTPOCHHAsS Ha OCHOBE UIUQPPOBBIX KOMMYyHHKanuid. Huke mnpeacTaBieHs
MpeuMyIIecTBa M HEAOCTATKH HUCIONB30BaHUS IH(POBONW SKOHOMHUKH B Pa3BUTHH
Mmasioro Ousneca (Tabmura 1).

Tabmuma 1 — «IIpeuMymniecTBa 1 HEZOCTATKU HCIIOIB30BAHMS [IM(POBOH SKOHOMUKH B MAJIOM

IIPEANPUHUMATEILCTBE
Ilpeumywecmsa:

Wudopmanusa — 3T0 0CHOBHOII pecypc HeucuepnaeMoCTh HCTOYHMKA OT MUCIIOJIB30BAaHUS
Toprossie miomanyu B iarepuere He orpanuuenst

VYenenrHast KOHKYpPEHIHS JInst Masoro M CpeiHero npeapHHAIMATeIbCTBA
dusnyeckuil pecypc Hcnonb3yeTcss MHOXKECTBEHHOE KOJIMUYECTBO Pa3
Macuitab onepalliOHHOH JesTeNbHOCTH OrpaHu4eH ToJbKO pocTopamu MHTepHeTa
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Heoocmamxu:

MaJsouncieHHOCTh  HMOATOTOBKH — KafpoB M | JlehuuuT kazpoB Ha BCEX yPOBHSIX 00pa30BaTEIEHOTO
HEJJOCTaTOYHOE COOTBETCTBHE 0OPa30BaTENIBHEIX | Mpolecca
IIPOrpaMM HYXJaM IU(PPOBOIT SKOHOMUKH

[Ipomtecc  akTHMBHOTO BHEIpeHHS MU(GPOBBIX TEXHOJOTHH  UIsI  Majoro
MIpeINPUHAMATEIHCTBA HauaJICs CPABHUTEIHHO HETaBHO, OTHAKO YK€ OKa3all OrPOMHBIN
PSAI TTOJIOKUTEIBHBIX 3G ()EKTOB Ha pa3BUTHE MAJIOTO U cpemHero omsHeca. LludpoBbie
TEXHOJIOTUU CTajJ¥ JHAOTEHHBIM (akTopoM pa3BuTus mnpennpustuii. K mpumepy:
Mofienb H(POBOI IKOHOMUKK Aliexpress yBeIHMUHWBAIOT KOHKYPEHIIUIO U BHITECHSET
MHUpPOBbIe KOMITaHUH. L{ipoBOl MapKETHHT IMO3BOIISET PEANPUHIMATENSIM HAJaIUTh
OTHOIIIEHUS C KJIMEHTaMH, a B CBOIO O4epedb, HU(POBBIE TEXHOJOTHH YCKOPSIOT
KOMMEpUYECKHE TIPOIECCHl W CIOCOOCTBYIOT 3KOHOMHHM W ONTHMH3AIMN PACXOI0B
(KoBanesa, 2019: 22).

CTOUT OTMETHUTH, YTO MIPUMEHEHNE TEXHOJIIOTHIA MH(PPOBOH SKOHOMHUKH, HECMOTPS
Ha COBEPIIEHCTBOBAHUE TOCYNAPCTBEHHBIX IKOHOMUYECKHUX WHCTUTYTOB, MOPOXKTAET
JOTIONHUTENbHBIE (DAaKTOPBI PHCKa B MaJOM MpeNlpHHAMATeNnhcTBe. Bospacraer
KOJTMYECTBO KOMITBIOTEPHBIX MPAaBOHAPYIIEHUH, COBEPIICHHBIX C HWCIOJIH30BAHUEM
nH(MOPMAIIMOHHBIX TeEXHONOTHH. K IprMepy: KomupoBaHHe JTMYHBIX JaHHBIX 1 XUIICHNE
KOH(HIEHITNATFHOW HWH(OPMAINH, MIPECTYIUICHUSI B KpeAUTHO-(OUHAHCOBOI cdepe n
T.A. C UCTIoNp30BaHNEM UPPOBBIX TEXHOJIOTHH YEJIOBEK MONTyJaeT OTKPHITHIA JOCTYI
KO BCEM MHTepHET-IIaTopMam, B TO BPeMS KaK OCTaIbHbIE TIOJIh30BATENN TEXHOIOTUI
r(hpOBOI SKOHOMHKH TOTyYaIOT TOCTYII K €r0 JHIHOW HH(POPMAIIHH.

Eme omauM mocnencTereM BHEAPEHUS WHHOBAIIMOHHBIX MU(POBBIX TEXHOJOTHI
SIBIISIETCSl yBeNMYEeHHE 0e3palOoTHIBL, TaK Kak MU(POBbIE TEXHOJOTHH YK€ ITaBHO
3aMeHWIH paboTy MHOTHX IIOfeH, BeIb OHW BBINIONHSIOT ITOCTaBJICHHBIE 3ajade
OpIcTpee, kKauecTBeHHee U dpdekTuBHee. Takum 0Opa3oM, IpH BHEAPESHUH ITU(PPOBBIX
TEXHOJIOTUH  TOSABISIOTCS  MPOOJNEMBI  COIMANFHOTO  Xapakrepa, TpeOyromue
JlalIbHEUIIIET0 pacCCMOTPEHHUS.

BriBoabI

Takum o00pa3oM, IMQPPOBBIE TEXHOJOTHH CTajdl HEOTHEMIIEMOW YacTHIO
COLMAJbHO-3KOHOMHYECKOTO PA3BHUTHSI UYEIIOBEYECTBA, TAK KaK OHU MPEIOCTaBISIOT
IIUPOKUI CHEKTP BO3MOXKHOCTEH, YIPOIIAOIINX JIOAIM Ku3Hb. LludpoBuzamms
Majoro NpeANpPUHUMATENECTBA WMEET OTPOMHOE KOJIHYECTBO KAaK IPEUMYIIECTB,
TaKk W HEJIOCTAaTKOB, B BHUJE yTPO3bl OE30MaCHOCTH XpaHEHWsS IUYHBIX ITaHHBIX U
psaga conuanbHBIX mpobmeM. OHAKO, HECMOTPS Ha MPEANPUHUMATEIbCKHE PHUCKH,
aKTyaJbHOCTh BHENPEHUS IU(PPOBBIX TEXHOJOTHH PACTET C KaXKIbIM ITHEM, BHOCS
CYIIECTBEHHBII BKJIA]] B pa3BUTHE YKOHOMHUKH TOCYIapCTB.

Hudporsie ¢puHAHCH yBennunBaeT GUHAHCOBYIO MOCTYHMHOCTH. IIpeobpasosanue,
obecneunBaeMoe 1H(PPOBHIMU (pUHAHCAMH, MOXET OBITh BBI3BAHO YCHIIEHHEM
KOHKYPEHIINM W TOBBIIIeHnEM 3(PQEKTHBHOCTH B OTpaciu (PMHAHCOBBIX YCIYT, YTO
MOJKET TPUHECTH OTPOMHBIE BHITOIBI KITHEHTaM. TeXHOIOTHIeCKie N3MEHEHHS, KOTOphIE
MBI HaOITIOaeM, BMECTE C PETyISATOPHOM MOMIEPKKOH, MOMOTYT MUJUIAAPAM JFonei
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MOJTYYUTh TOCTYI K (PMHAHCAM, YTOOBI YIYUIIMTh CBOKO J)KU3HD U HAYaTh MOJIb30BATHCS
OpeuMylICCTBAMU PA3BUTHUA. B HUCCIICAOBAaHUU 0c000€e BHUMaHHE YACACTCA PECIICHUAM
B 00JIACTH BBICOKHX TeXHOJIOI‘PIfI, KOTOpPBIC IMPOABUTAOT MOJCIIM KPCAUTOBAHUA Ha
OCHOBE TIOJHOTO CT€Ka, HAJIA)XKMBAIOT MApTHEPCKHE OTHOIIECHHUS C CYIIECTBYIOIUMH
KOMITAaHUSIMH B cdepe BBICOKHX TEXHOJOTHHA W BHIONHSIOT POJb 3alUTHHKOB
TIOJTUTUKY JJI1 KOMITaHUH, pa0doTaromux B cpepe BHICOKUX TEXHOJIOTHIA, B OTHOIICHUN
UX CTPATErHYeCKOro MO3UIHOHNPOBAHUS C 3aMHTEPECOBAHHBIMHI CTOPOHAMHU.

Ycnemnaoe MapTHEPCTBO B TPAAULIHMOHHBIX q)HHaHCOBBIX HUHCTUTYTaX, MOKET
M3MEHUTh CUTYaIMIO B cepe KpenuToBaHus M NU(POBHIX (PUHAHCOB:

- Hcnionp3oBanme penieHnii A7s yirydIieHnAs poriecca KpeAUTOBAHHS U PACIITHPEHIS
OXBara.

. ®uHAaHCUPOBaHKE: COBMECTHOE KPEIUTOBAHKE, TIEPEKPEIUTOBAHUE, TApAHTHITHEIE
MEXaHHU3MBI U T. .

- Mcnonp3oBaHre NepenoBhIX pEHIeHUH (HarmpuMmep, MOCPEACTBOM KpeAUTOBAHHS
P2P u xpenuToBaHus Ha PHIHKE)

YuuTeiBasi OTeHIIMAN MA(POBBIX (UHAHCOB I MPeoOpasyIonIuxX pe3ylIbTaToB,
MOJIICPKUBAs CO3/IaHUE ONATONMPHUATHBIX YCIOBHHA M KOHCTPYKTHBHBIX MAPTHEPCKHX
OTHOIIIEHUH MEXY TPAAUIIMOHHBIMU (PHHAHCOBBIMU MHCTUTYTaMHU.

Kpome Toro, uudpossie GUHAHCH SBISIFOTCS KIIOUEBON 00JIACTHIO TSI HHHOBAIMHA
U Pa3BUTUA 6H3Heca BO BCEM MHUPE. HoBrle TexHONIOTUH U CCPBUCHI TO3BOJIAIOT
CO3/1aBaTh HOBBIE BO3MOXKHOCTH JIJIsl OM3HEca, Ympolnarh (UHAHCOBBIC OMEpallu U
MTOBBIIIATE 3PPEKTUBHOCTH IpolieccoB. [loaTomy TeMa HPPOBEIX (GUHAHCOB OCTACTCS
aKTyaJIbHOH M OyleT UMeTh Bce OoJIbITiee 3HAUSHHE B OYIyIIEM.
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Abstract. This article discusses the general characteristics and basic technologies of
risk management in software development projects: identifying risks, ranking risks by
priority and developing measures related to mitigation of the risks impact on the project.
The existing approaches to risk management of a software development project, roles
and tasks of the project manager and the project team in the context of risk management
have been determined. The article discusses the need to analyze and account for project
risks, as well as the allocation of the necessary time and human resources to ensure the
ultimate success of software development projects.
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AnHoTamus. byn makanana OarmaprnamanblK — JKacakTaMa o KoOallapbIHIaFbl
ToyeKeaaepai OacKapyablH JKalIbl CHIATTaMalapbl MEH HETI3Ti TEXHOJIOTHSUIAPHI
TaJKBUIAHAMBI: TOYCKENACPAl aHBIKTAy, TOyeKeaaepAi OachIMIBUIBIKKA Kapai Oemy
JKoHE jJkoOara ocCepiH aszailTyra OalTaHBICTHI IMapanapiabl o3ipiey. barmapmamansik
JKacaKTaMaHBl d3ipiiey KOOACHIHBIH TOyeKenaepmi OacKapyablH KOJIAHBICTAFBI
Tocimaepi, koba MeHemKepl MeEH ToyekenaepAi Oackapy KOHTEKCTIHIETi »koba
KOMAaHIAChIHBIH MIHIETTEPI MEH MIHACTTEepi aHBIKTAIABL. Makamama KoOabIK
TOyEKeIAepi Taljgay J>KOHE ecCelke aay KaKeTTLIri, COoHmai-aK OarmapiiaMaiblK
JKacakTama >KOOJIapBIHBIH TYHKUIIKTI JKETICTITIH KaMTaMachl3 €Ty VIIiH KaKeTTi
YaKpIT IEH aJlaM PECypCTapbiH 06y Typaibl alThUIA b

Tyiiin ce3mep: IT-xo0amap, ;k00aNBIK ToyeKeIAep Il 6acKapy, Talaay, €CenKe ary
JKoHe OarmapiiaMabIK jkacaKkTama >KOOACHIHBIH TOYEKEIICPiH a3aiTy KOCIAPBIH KYPY

Hoiiexco3 ymrin: I'T. Ammn, H. K. PaxumxanoBa. barmapiaMansik 1aMy K00ackIH
Oackapy: ko0aHBIH KayinTip Oackapy//AKmapaTThlK JKOoHE KOMMYHHKAITHSIIBIK
TEXHOJIOTHSIIAPABIH  XaNbIKapanblK KypHael. 2023. V4. Ne 1. ber 38-50 (opsic
timinzae). https://doi.org/10.54309/1JICT.2023.13.1.004
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AHHOTamMsA: B JaHHON CTarbe pacCMAaTPHUBAIOTCS OOIUE XapaKTEPUCTHKH U
OCHOBHBIE TE€XHOJIOTUH YIPABICHHUS PUCKAMH B MPOEKTaX pa3pabOTKH MPOrpaMMHBIX
MIPOIYKTOB: OMPEAETICHUE PUCKOB, PAHKHUPOBAHHE PUCKOB IO IPHOPUTETY U BEIPAOOTKA
Mep, CBA3aHHBIX C KOMIICHcAIlMed BO3JEHWCTBUS PUCKOB Ha MpoekT. OmpeneneHbl
CYIIECTBYIOIINE OAXO/IbI K YIPABICHHIO PUCKAMH [TPOEKTa MPOrPaMMHOM pa3padoTKH,
pOTH 1 33a7a9K MeHe[XKepa IMPOeKTa U €ro KOMaH bl B KOHTEKCTE YIIPABICHHS PHCKAMH.
B crarebe paccMarpuBaercsi HEOOXOAMMOCTh aHajHM3a W y4yeTa PHUCKOB MPOCKTa, a
TaKXe BbIICICHUE HEOOXOAMMBIX BPEMEHHBIX U JIIOACKUX PECYPCOB sl 00ecIeueHHs
KOHEYHOTO yCIeXa B pealn3ainy IPOeKTOB pa3padOTKHA MPOTPaAaMMHOTO 00ECTIEYeHNS.

KioueBble cioBa: [T-mpoekThl, ONTHMHU3ALMs IJIAHAPOBAHUS, YIPaBICHHUE
pHUCKaMU MPOEKTaMH, aHaJIN3, YYeT U BHIpadOTKa TIaHa KOMIIEHCAIIUU PUCKOB MTPOEKTa
pa3paboTKH MPOTPAMMHOTO 00CCIICUCHUS.

Jast murupoBanusi: I'T. Anun, H.K. PaxumkanoBa. YnpaBneHue mnpoekraMu
pa3paboTKK  MPOTPaMMHOTO  OOCCIICUCHWS: VIpaBICHHE pPHCKaAaMH  IPOEKTa//
MekayHapoAHBIA >KypHall MH(QOPMAIMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJIOTHH.
2023. T. 04. Ne 1. Ctp. 38-50 (Ha pyc.). https://doi.org/10.54309/1JICT.2023.13.1.004

Beenenue

YmpaBneHre MPOEKTOM YacTO CBS3BIBAIOT C IMPOLECCaMU YIPABICHHUS PHUCKAMHU.
Hanpuwmep, aBrop Tom [lemapko (Jemapko, 2018: 85) yTBepknaeT, 4To A ynpaBiIeHUs
MIPOEKTOM, JOCTAaTOYHO YIPABIATH €r0 pUCKaMH. I OT4AacTH COIIaceH ¢ JaHHBIM
MOAXOIOM, KOTOPBIH CBOAHMT paboTy B MpoekTe K OOpb0e C pHCKaMH, MEIIaroIUMH
MIPOCKTY YCIEIIHO 3aBEPILIUTHCS K HY’>KHOMY CPOKY, B IIp€/ieNax BhIACICHHOTO OIo/pKeTa
u ¢ TpeOyeMbIM ypOBHEM KadecTBa. XOTS BCE-TaKd, MOH B3IIAn, paboTa MpPOXKEKT
MEHeKepa ropaszio MKpe YeM TOJIBKO paboTa ¢ pUCKaMU.
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B HekoTopbIX HpoeKTax yHpaBlieHHE PHCKaMu BooOIIe OTCyTCTByeT. Hackoibko
9T0 mpaBuibHO? Ha camoMm nene, uaeanbHBIX TMPOEKTOB 0€3 PHUCKOB HE CYIIECTBYET
u Project Management Body of Knowledge (MHcTUTYT ympaBieHusi NpOeKTaMH,
CTIpPaBOYHUK, N.d.) W Apyrue TeMaTHuecKue MCTOYHHKH IO YNPABICHHUIO MPOEKTaMU
yAemsifoT OoJbIlioe BHUMaHHWE YHPABICHHIO pUCKaMH. B 3Toil crarhe miaHupoBaHHe
PHUCKOB PacCMOTPEHO C YYETOM KJIACCHUYECKOTO MOAX0/a M HEKOTOPBIX MPAKTHYECKHUX
pEKOMEeHAaIUH, BEIpaOOTAaHHBIX HA €T0 OCHOBE.

[Ipexne Bcero HEOOXOMUMO YETKO OMPEAENTUTHCS YTO K€ Takoe pUcK. Mcxons w3
ompeznenenus, JanHoro B (MHCTUTYT ympaBieHus! MPOEKTaMu, CIIpaBoOYHUK, n.d.: 309)
PHCK 3TO:

Project risk is an uncertain event or condition that, if it occurs, has a positive or
negative effect on one or more project objectives such as scope, schedule, cost, and
quality

T.e. puck 3T0 MoTeHIMaNbHOE Oynyliee HETaTUBHOE BO3ACHCTBHE, KOTOPOE MOMKET
BO3HHKHYTbh W3 HEKOTOPOTO TeKyIlero neicTBus. OTcroma XOTENOoCh Obl BBIACIUTH
CJIEIYIOIME TPH OCHOBHBIE UEPThI pUCKa:

BeposaTHoCTHYIO IpUpPOAY PUCKA, T.€. MOXKET CIYUUTCS, @ MOXKET U HET;

Cam mo cebe pHCK He ABJIsIETCS MPOOIEMOM, MPOOIEeMOll SBISETCS MOCIEICTBHE
pHCKa;

JIro0oii pucK BO3HUKAET U3 T€X ACHCTBUIL, KOTOpBIE MBI IpeAnpuHIMaeM. T.e. Mo0ble
JEHCTBHS HMEIOT CBSI3aHHBIN C HUMU PUCK.

[Tocnennsst uepra oueHs xopoio paccmorpeHa B PEAK Monenu npunsTus pemenuit
(Kapom, 2009):

Puc. 1 — «PEAK Mozenb npuHATHS peIeHA»

OcHoBHas uiesi JAHHOW MOJENIN COCTOUT B TOM, YTO IPOLECC MPUHATHS PEIICHUH
Ha BXOJIC UIMEET YCJIOBHSI 3a/1a4H, OIIBIT KOMaH/Ibl, IPUHUMAIOILEH pelIeHue, HEKOTOphIe
(axTbl, IPUHATHIE 0€3 JOKa3aTeabcTBA M 0a3y 3HAHMI, a Ha BBIXOE UMEET pelIeHHE U
CBSI3aHHBIN C HUM puCK. [IpoOnembl npu NPUHATHN PEIIEHHUH 3aKIF0Yal0TCs B TOM, YTO
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KOMaH[1a paboTaeT B paMKax €€ BXOAHBIX OTpaHUUEHHH (OTIbITa, 3SHAHHUN, TPEATION0KEHUH
U T.1.) ¥ 3a0BIBaET YYECTh PUCK, IPUBS3aHHBIN K IPHUHATOMY PELICHHIO.

Korna npoekTsl mpocThl ¥ HE TPEeOYIOT MPUHATHUS CIIOKHBIX PEILICHUH, OMH YeIOBEK
nny HeOoMbIIas KOMaHAa MOTYT OBICTPO MPHHATH OUYEBUAHBIC PELIeHUs] 06e3 0COOBIX
3atpynHeHuil. Ho, k cokaneHuto, OONBIIMHCTBO MPOEKTOB, IS KOTOPBIX TOTOBSITCS
oumanpHble TUIAHBI, KaK MPaBUIIO, HE MMEIOT OYEBUAHBIX MYTEH M albTepHATHB
pemenns, 0ojee TOro Jake OUEBHIHOE pelIeHHE MMEET CBS3aHHBIA PHUCK, KOTOPBIH
HEOOXOIMMO OLICHUTh U YUYECTb.

WHCTUTYT MHKEHEPOB MPOTrpaMMHBIX Pa3pabOTOK MPEAJIaraeT CIEAYIONIyI0 MOAETb
wanuposanus puckoB (CMMI — Capability Maturity Model Integration) (Yunbsmc,
2006):

Puc. 2 — «HTerpNpOBaHHas MOJETb YIPABICHHS PUCKAMH IIPOEKTa)

B nienrpe nanno# Mmonenu npeacraenena Risk Repository nnm 6aza maHHBIX PHCKOB.
Cam mporecc COCTOUT U3 TPEX STaroB:

[ToaroToBka K yHpaBIEHHIO PUCKAaMM (ONpEIENICHHE HCTOYHHKOB M KaTeropHid
PHCKOB, OIIpE/ICIICHUE IapaMeTPOB PUCKOB, BEIOOP 1 YyCTAHOBKA CTPATETUH YIIPABICHUS
pHUCKaMHu)

WnenTnduranuss u aHain3 pPUCKOB (OLICHKA, KATETOpH3aLlusl U PaHKUPOBAHUE
PHCKOB)

Pa3paboTka miaHa KOMITEHCAITUH PUCKOB (pa3paboTKa M1aHa U MpUMEHEeHHE TUTaHa)

JaBaiiTe pacCMOTPUM JaHHBIE ATAIBI TI0CIEAOBATEIBHO.

MarepuaJjibl 1 METOAbI

Tloozomosxka k ynpasienuio puckamu

Ecnu B koMnaHuu ecTh 1OCTaTOYHO OONBIION HapaOOTaHHBIHM OIBIT IPOrPaMMHBIX
pa3paboToK, TO MOXHO BOCIOJIB30BAaThCSl MMEIOIIEH 0a30i COOpaHHBIX NAaHHBIX U
IIPUACPKUBATBCS MIPOBEPEHHOM CTpaTeru, B IPOTUBHOM Cllyyae KOMaHAa NOJDKHA
pPaccMOTpeTh ClleAyolIe 001acTi BO3HUKHOBeHNUs pruckoB (Kamuucku, 2017):
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Hosvie Henposepenuvie mexunonocuu BONBIIMHCTBO TMPOTPAMMHBIX TPOCKTOB
BKJIFOYAET MCIIOJIb30BAHUE HOBBIX TEXHOJNIOTHMH. OOydeHHE UM 3HAHUS KPUTUYCCKU
BaXXHBI B TAKUX CIy4asX, TaK KaK HEKOPPEKTHOE HCIOJIh30BAHUE HOBBIX TEXHOJIOTUMN
4acTO MPUBOINT K Kpaxy MPOCKTa.

THonvzoeamenvcxue u pyHxkyuonarbHvie mpebosanus TpeOOBaHUS K IPOrPaMMHOMY
MPOAYKTY B HJIcaje JOJKHBI OXBAaTUTh MOJIH30BATEIBCKUE MTOTPEOHOCTH B OTHOIICHUN
(yHKIMOHAJIa, CBOWCTB M KauecTBa cepBHca. [IpakTHYecKH BCeraa MHPUCYTCTBYET
PUCK HEKOPPEKTHOTO MOHUMAHHUS MOTPEOHOCTEHN MOIh30BATENS W TPAHCIMPOBAHUS B
TEXHUYECKUE TPeOOBaHMs K PYHKIIMOHATY IPOAYKTa. B OMONHEHNY K TaHHOMY PHCKY
BCerJa MPUCYTCTBYET PUCK M3MEHEHHS TPeOOBaHMI WIM MX 3JIECMEHTOB B IPOIECCE
MIPOEKTa, KOTOPHIE HE TPAHCIUPYIOTCS B HEOOXOAUMBIH (PYHKITMOHAT WU HE TIOJTHOCTHIO
peaNM3yIOTCs B MPOIECCe MPOESKTa.

Apxumexmypa npunoxcenuss u cucmemsl HemnpaBuwibHOE BBIOOp TIATQOPMEI,
KOMITOHCHTA WJIM apXUTEKTYPhI MOXKET UMETh KatacTpoduieckue nocieacteus. Kak u
B CITy4ae ¢ TEXHOJIOTHYCCKUMHU PUCKAMH, )KU3HEHHO BaXKHO, YTOOBI B KOMaHTy BXOJIHIIN
AKCIEPTHI, pa30UPAIOIIUECS B ApXUTEKTypE U CIIOCOOHBIC C/IeNaTh PAaBUILHBINA BBIOOD
Ju3aiHa.

Ilpouseooumenvrocms. BaxkHO yOenIUThCS, YTO JIF0OOOM IUIAH YIPABICHUS PUCKAMH
YYUTBIBACT OXKUAHHS TIOIH30BATENICH M TAPTHEPOB B OTHOIIICHUH TPOU3BOIUTEIILHOCTH.
HeoOxoaumMoO  yYMTHIBaTH KOHTPOJBHBIC IMMOKAa3aTedd MPOU3BOIUTEILHOCTH IO
WHAYCTPHUU U OCYIIECTBIIATh €€ TCCTUPOBAHUE HA MPOTSHIKCHUH BCETO MPOEKTA, YTOOBI
rapaHTHPOBATh, YTO PAabOYHE MPOAYKTHI IBUKYTCS B MPABUILHOM HAIPABICHUU.

Opeanuzayuonnvie npobremst OpraHU3aOHHBIC TPOOIEMBI MOTYT OTPUILIATEIHLHO
CKa3aThCsl HAa pe3yNbTarax MpoekTa. PykoBOICTBO TpOEKTa JOKHO IUIAHUPOBATH
3¢(eKTUBHOE BHIMOJHEHUE IMPOCKTa W HAXOMUTh OalaHC MEXKIY MNOTPEOHOCTIMHU
KOMaH bl pa3paOb0TUYMKOB U OXKHUIAHUSMU KIIHEHTOB.,

[locne ompenencHus WCTOYHUKOB BO3HUKHOBEHHS PHUCKOB BAXKHO IPABUIIBHO
chopmynupoBath puck. PUCK pekomeHayercs GpopMynupoBars B hopmare YCIOBHE ->
Bepostaocts -> [Mocnencreus (cm puc 3.) (IIaticon, 2014: 87):

Puc. 3 — «KommoHeHTHI (HOPMYITHPOBKHI PHUCKa»

Yenosua nomxubl ObITH cHOpMYTUpPOBaHBI B BHIE NpOCcTO (hpas3bl, KoTopas
OIMCBIBACT KIIIOYEBHIC OOCTOATENILCTBA, CHUTYAIMIO, KOTOpPBIE MOTEHIHMAIbHO MOTYT
BbI3BaTh HEraTHBHBIC IIOCJIEACTBUS C OIPEACICHHOW CTENEHbIO BEPOATHOCTH.
KitoueBble MOMEHTHI 11 GOPMYIUPOBKH Ycnosus:
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JomxHbI OBITH PAKTOM HIIM BOCIIPUHUMATHCS Kak (akT

OcHOBaHbI Ha PeaIbHOCTH

Tloncka3wIBaTh NEUCTBUS 1A CBOEU KOMIICHCAIIUU

[lepBBie nBa KITIOUYEBBIX MOMEHTa MOXKHO Tepedpa3upoBarh B MPaBHIO, KaK —
«YcnoBue He MOXKET OBITh OCHOBAaHO Ha ycJIOBHM». JlaBaiiTe paccMOTpHUM HE CaMyIo
yaadHyo QopMynupoBKy Ycinosus, «Ecnn moroma MCIOPTHTCS, TO MBI HE CMOXKEM
MIPOBECTH TIOJEBBIE WCIBITAHHUS, CPOKH TIPOEKTa COpBYTCsS». JlaHHBIA mpuMep
chopMyTHpOBaH ¢ YCIOBHEM B YCIIOBHH, TO €CTh IepBast uacTh Ycenosus «Eciu morona
HCTIOPTHUTCS, TO MBI HE CMOKEM ITPOBECTH TOJICBBIE UCTIBITAHHS HE SBIAETCS (HaKTOM,
a Hao0opOT, caMo 10 cebe ABIAETCS BEpOATHBIM cOoObITHEM. B maHHOM ciydae OyneT
MOJIE3HO pa3duTh 3T0 Ycnogue Ha 2 GopMynupoBKu, Hanmpumep, «(¢axt) Iloroga B
peruoHe MpOBENCHHS MMPOEKTa HE CTAOMIIbHA W YacTO MOPTHUTCS B XOJIOMHBIA MEPHUON
roga, 0coOEHHO B MEPHUOA C sHBaps 1Mo (eBpaib (IepHoI MPOEKTa)» U cIeayrouias
tdhopmymupoBka «Ecim ToneBble HCHBITAHUS COPBYTCS, TO CPOKH TPOEKTa TaKKe
COPBYTCS»

Tlocnedcmesus Takxe GOPMYIUPYIOTCS B BUIE IPOCTON (pas3bl, KOTOPAst ONHCHIBACT
KJTFOYEBBIE HETATUBHBIE MTOCIIEACTBHA, KOTOPBIE MOTYT HACTYTIUTh UCXOAA U3 Yci06us

B 3aBepiieHnn 3Tamna noAroToBKM HEOOXOIUMO MPOBECTH KIacCU(UKAIMIO PUCKOB
[0 3apaHee OmpeeNieHHBIM IapaMeTpaM M BbIpa0dOTaTh CTPATETHIO YTPaBICHUS
pHUCKaMH, KaK MpUMEp, KIacCU(UKAINIO PHCKOB MOYKHO IPOBECTH MO OTHOIIECHHIO K
MIPOAYKTY MPOEKTA, MpolieccaM MPOeKTa, PUCKaM It OM3HECa U T.1.

OCHOBHBIMH BOIIPOCAaMU CTPATETHH YIPABICHUS PUCKAMH SBIISIOTCS:

Omnpenenenne KTo OyneT 3aHUMAThCSI PUCKAMH TOW MJIM WHOW KaTeropvu, 0OBIYHO
IUTSE OOJBIINX MTPOEKTOB BBIAEISAETCS PUCK MEHEIKED;

Kak Oyzner onpenenarscs cTeneHb BaKHOCTH PUCKOB (ILIKaa OLEHKH PHCKOB);

CKOITBKO PHUCKOB CIIEyeT BHIOpATh M3 00mIero crucka (OOBIYHO paccMaTpUBaETCs
10 HaWBBICIINX )

Kak gacTo OyayT mpoBOANTHCS BCTPEUH MO OOCYKACHUIO PHUCKOB, M KTO OyJeT B HUX
y4acTBOBATH;

Hoenmughuxayus u ananus pucrkos

Juisa mpaBUITBHON MASHTHU(HUKAIINE PUCKOB HEOOXOMUMO pa3indarh, YTO SBISETCS
PHUCKOM JIJIsl HAIIIETO MTPOEKTa, @ YeM MOXKHO MPEHEOPEYb, MOITOMY OYEHb BaXKHO YETKO
chopmymupoBath Takoe moHATHE Kak «llopor ycnexa». «I[lopor ycrexa» onpenenser
MUHHMAJIBHO JIOITyCTUMBIE TPeOOBaHUS K TPOEKTY, TIPU BBHIIIOJHEHHH KOTOPBIX MPOEKT
cuutaetcs ycnemnbsiM (Kumunr, 2010: 1):

UeTko ompenesieT, 9To MPOeKT J0HKEH MHHUMATBHO CJIENIaTh, YTOOBI yIOBIETBOPUTH
KJIMEHTa

Omnpenenset, Kakol (PyHKIMOHAT TPOIYKT «IOIKEH UMETh», a UTO «XOTEJIOCh OBl
AMETh» IS IPOEKTA.

ObecnieynBaeT YeTKOE MPEACTABICHUE O TOM, 4YTO HEOOXOAMMO CHenaTh, H,
CJIEZIOBAaTENbHO, YETKOE MPEACTABIEHHE O TOM, YTO MOXKET IMOBIWATH HA TO, YTO
HEOOXOIUMO CIENaTh.

[IpaBunbHO chopmynupoBats «Ilopor ycnexa» moMoraroT Ba npaBuia;

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License

44


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2023. Vol. 4. Is. 1.

- UzBectHblit Meton SMART, T.e. popMynupoBKa 10KHA OBIT:

Crnemuduana (Specific)

Nzmepsiema (Measurable)

Hoctmwxkuma (Achievable)

[Ipuesizana (Relevant)

Onpenenena Bo Bpemenu (Time bound)

Hanpuwmep, ITopor ycrexa nmpoekTa MOKET BBIIISIACTh TaK:

K koHmy BTOpOro kBaprana Bce oOsizaTenbHble ()YHKUIUH BHEAPESHBI U HPOXOIST
[IPUEMOYHBIE UCIIBITAaHHS 0€3 U3BECTHBIX KPUTUYECKUX NE(EKTOB.

Bce wieHbl KOMaHIBI JAIOT CPeNHUN 0auT S WM BBIIIE B €KEKBAPTAILHOM OTIPOCE
00 yIOBJIETBOPEHHOCTH PabOTOMH.

K 31 mapra xoMaHAa yCHELIHO BBINOJHWIA KaK MUHUMYM TPU MEPOIPHUATHS IO
MTOCTPOEHUIO KOMAH/Ibl C Y4aCTHEM BCEX UJIEHOB KOMaH/IbI.

K 31 nmexalOpst BBIOeNeHBI CpeAcTBa B pa3Mepe He MeHee | MIUUIHOHA JOJUIapoB,
4TOOBI 00ECIIEUYUTh BO3MOXKHOCTh JIaJIbHEUIIEr0 pa3BUTHs O€3 COKpallleHUs pa3Mmepa
KOMaH/IbI.

- /Jpyroit momxon Ha3piBaeTcs (POpPMYIHMpOBKAa OT TIpoBaja, T.6. CHadaja
(dbopMynrpyeTcs CUTyalusl IpoBaJia, KOTopas KOHBEPTHPYETCA B yCIEX:

Hanpumep, npoBan MOero npoeKkTa MOXKET BHIIVISIIETh KaK:

OcHoBHbIE (PYHKIIMU HE TOTOBBI K KOHITY BTOPOTO KBapTaa.

UneHbl KOMaH/Ibl HEIOBOJILHBI CBOCH PadOTON MM UM CKY4HO.

K 31 mapra BHOBB IpHHATHIE HA pabOTy YWICHBI KOMAHABI HE YyBCTBYIOT CE€0S 4aCThIO
KOMaH/IBI.

Jlener Ha pa3BUTHE MOCTE 3TOr0 (PUHAHCOBOIO IO/l HE XBAaTAET, M HAM NPUXOIUTCS
YBOJIBHSATD JIFOAEH.

Ilocne xoHBeprauuy Mbl OpuAeM K (GOPMYIHPOBKE, NMPEICTABICHHOW B IEPBOM
METOJIE.

O6a MeToza MOMOTAIOT HaM OIPEAETUThH KaKHe K€ MUHUMAJbHBIC YCIIOBHS TOJKHBI
OBITH BBIIIOIHEHBI JJIs1 JOCTIKEHUS YCIIEXa B IIPOEKTE, IIOCIIE YETO CIEAYET IIEPEXOIUTh
K BbIOOpY puckoB u3 Risk Repository mnm paccMoTpenuto obnacteii BOSHUKHOBEHHS
puckoB (cM. yHKT 1. [logroroBka x ympaBieHHIO pUCKAMH).

[ocne ompeneneHus cnucka PUCKOB HEOOXOAMMO MPOBECTH UX aHAIN3 M BHIOOD
HanOoJee NPUOPUTETHBIX A7 BEIpAaOOTKH IIaHa UX KOMIICHCAIIHUH.

Oyenxa uoenmupuyupoB8aHHbIX pUCKos

KoneuHo, HEBO3MOXKHO U OECCMBICIIEHHO OOPOTHCS CO BCEMU BHUAAMH PUCKOB, HO
MOXHO BBISIBUTH Han0oJiee OIIaCHBIE U3 HUX. YK€ AaBHO BBIPAOOTaH IOIX0, B KOTOPOM
MpejiaraeTcs Juis KaXKI0ro OT/IeNbHOTO pucka olleHUTh BepostHocTh u [locnencraus,
a 3aTeM MEePEeMHOXHB UX, noiayuuM [Ipuoputer. [lanee npou3BoaAnUTCsS COPTUPOBKA IO
3aauenunto [Ipuopurera u octaBnaroTcsa ToiabK0 10 caMbIX KPUTHYECKHUX PUCKOB YTOOBI
0TpaboTarh HeOOXOAUMBIE MEPHI 10 OOpPHOE ¢ HUMHU.

Kak morxeT BBIIAZETH caM Ipolecce olieHkH. Hanpumep, Ha BXoze U3 NpeablayIero
11ara IMeeM CIIMCOK PHUCKOB, TOCJI€ YETO PUCK MEHEIKEP WM IpyINa BOBJICUEHHAs B
OLIEHKY, JIEJIAOT CIIEAYIOLINE NeHCTBU:
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OnenuBaror BepositHocts u IlocneacTBua kaxnoro pucka W3 cmucka. Ecmom
BO3HHMKAIOT 3aTPYIHEHUSI C KOJIMYECTBEHHOW OIICHKOH, TO 00a mapameTrpa MOXKHO
OLIEHUTH KauyeCTBEHHO 1o n-OanbHoM 1mkane (Joppu u ap., 2015: 15). Hanpumep:

Puc. 4 — «KauectBennslif ananu3 Bepostaoctu u Ilocneacrsuii puckos no mxane 0-0.5-1»

CuHTaIOT IPUOPUTETHI PUCKOB Kak BepostHocTh*[locnencTBus, COpTUPYET CIIUCOK
o yosiBanuto [Tpuopurer;

O0603Ha4al0TCsl PUCKH, MPEBBICHBIINE ONpeseseHHyto rpanuny [Ipuopurera (10
HaWBBICIINX);

Ha BrIX0oze oOCyKICHUS MOMy4YaeTcsl CIIUCOK KPUTUYECKUX PHCKOB.

Ecnuects BO3MOXXHOCTH OLIEHUTH PUCKH KOJINYECTBEHHO, TO [TOJTy4aeM CTOUMOCTHYIO
WJIM BPEMEHHYIO OLIEHKY PHUCKOB, HalIpHUMeEp,

Puc. 5 — «Ilpumep TabIUIBI KPUTHIECKUX PHCKOB (KOJIMYESCTBEHHBIH aHAIH3))
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[locne ompeneneHus cnmcka KPUTUYHBIX PUCKOB HEOOXOAMMO pa3zpaboTarh IUIaH
[0 MPUMEHEHUIO KOMIIEHCHPYIOIIUX Mep AJIS BCEX KPUTHYHBIX PUCKOB. 31€Ch MOTYT
HCTIOJIb30BAHBI YETHIPE OCHOBHBIX METO/a, HO HEOOXOIMMO MOMHHTB O TOM, YTO JaHHBIE
METOJIBI OOBIYHO TPEOYIOT MaTepHUaIbHBIX W/UIIM BPEMEHHBIX 3aTPart, YTO MOXKET CBECTH
NPUOBUTBHOCTH MPOEKTA K HYJIIO.

PesyabTathl u 00cyKaeHHe

Kak mpaBuio, faHHBIN 3Tal ¥ TOHUMAIOT MO YIPaBIeHHEM PUCKaMH B poekTe. J{is
KaXJIOTO PUCKa, U3 CIHCKA KPUTHYECKHX, HEOOXOOUMO BHIOpaTh KOMIIEHCAIIMOHHBIE
MepBI, KOTOpbIe CBEAYT €ro K MUHUMYMY. Beero cymectByer uetbipe Tuna mep (bxyna,
2014: 165):

Transfer. I[Tox TpancdepoM noHuMaeTcs nepeaada OTBETCTBEHHOCTH 3a MOCIEICTBHSA
pHcKa Ha Koro-to emie. Hampumep, Ha CTpaxoBYIO KOMIIAHHMIO WM MOAPSAYUKA U
np. Tpancdep mpumMeHsieTcss ecad MBI HE MOXKEM YMEHBIIMTH BeposSTHOCTH W/WiH
[MocnencTBus pucka cCaMOCTOSITENBHO M €CTh KTO, Ha KOTO 3Ty OTBETCTBEHHOCTh MOXKHO
MEPENOKUTD 33 pa3yMHBIE ICHBTH.

Accept. IlpuHATH OTBETCTBEHHOCTh 32 JaHHBIM pHUCKa, NPOUH(POPMUPOBAB
MPEABAPUTENBHO BCEX KIFOYEBBIX YYACTHHKOB MPOEKTa 00 3TOM, HO HE MPEANPHUHUMAS
HUKaKUX KOMIIEHCHPYIOIIUX ACUCTBHHA. [IpUMEHSATH 3TOT MOAXOI MOXHO B CIIydasx
€CIIM pacCUMTaHHbI [IpHOpHUTET NAHHOTO pUCKA CPABHHUTENBHO Mal W BHUIMMBIE
KoMIeHcupyoue Mepbl Tuna Transfer, Mitigate nin Avoid o4eHb JOPOTH OTHOCHTEIEHO
CTOMMOCTH Y MPHOBLIA MPOEKTA.

Mitigate. OcHOBHOW MeTOJ KOMIICHCAUM PHCKOB. YTOOBI 3¢ (eKTHBHO
CKOMIIEHCHPOBAaTh PUCK PEKOMEHIYETCS MMETh JAake He OWH, a JBa IUIaHa Mep.
OCHOBHOH TIaH Mep HampapJeH Ha yMeHbllieHHe BeposSTHOCTH, a BTOPUYHBIN ILIaH
HalpaBJiieH yCTpaHEHHE HETaTUBHBIX BO3IEHCTBUI pHCKa B ciydae €Clid OH BCE-TaKH
ciyuurcs ([TocnencTuii):

OcHOBHBIE Mepbl HEOOXOIUMO BHEIPATH 3apaHee, W OHU JOJDKHBI HOHWKATb
BeposiTHOCTB. 31€Ch HaM OYEHb MOXET MOMOYb NMPABUJIBHOE MOHMMAHHE MCTOYHHKA
pucka B ¢opmare «YcnoBue-BepostHocTh-Ilocnenctsuey», T.e. 4TOOBI MOHU3UTH
BeposiTHOCTD pHCcKa, HY)KHO IOCTaparhCsi YCTPAaHUTh WIM MHUHHMHU3UPOBATH €T0
HUCTOYHHK.

BropuuHblii mnaH HampaBieH Ha ycTpaHeHHe HeraTuBHbBIX IlocienctBuii pucka,
T.€. €CIIM BCe-TaKU MpoOIeMa ONpeNeNnIach U HEOOXOJUMO YCTPAHUTh €€ KaK MOKHO
Oonee Oe30onesneHHo. Hampumep, 3a0onen Beaylui pa3paOOTYMK U MBI CPOYHO
nepedpachiBaeM JIPyroro CreuaiicTa Ha ero MecTo.

Avoid. HM30eranme pucka, HCKIIOYEHHE BO3MOXKHOCTH BO3HMKHOBEHHS PHCKa
MOJTHOCTBI0. Hampumep, HCKIOuaeM ONpeAeNIeHHYI0 TEXHOJOTHI0 W3 Mpolecca
Pa3paboTKH U TEM CaMBIM ITOJIHOCTBIO HCKIIIOYaeM BCE CBSI3aHHBIE C HEH PUCKH WIH JKe
CHHMYKAaeM ee JI0 3HaYEeHUsI, KOTOPOE MOJKHO IPOUTHOPUPOBATE.

[Ipumepbl BO3MOXHBIH KOMIIEHCAIMOHHBIX MEpP B XOA€ MPOEKTa MPOrpaMMHOrO
oOecrieueHus MpeCcTaBIeH BHU3Y:
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Puc. 6 — «Ta6n1/111a PHUCKOB U IIJITaHa KOMIICHCAIITMOHHBIX JeHCTBHI IO YHpaBJICHUIO JaHHBIMHA
PpUCKaMW»

Monumopune u KOHMPOIbL PUCKOE

BBumy BeposTHOro Xapakrepa BO3HUKHOBEHHSI PHCKOB HEOOXOIUM IPOIECC
MOHHMTOPHUHTA U KOHTPOJIS CTaTyCa PUCKOB JIJIsl CBOCBPEMEHHOTO ITPUBEICHYSI B JICHCTBUE
IJJaHa KOMIICHCAIlMOHHBIX Mep. MOHHUTOPUHT YW KOHTPOJIb SIBIISIFOTCS KIIFOYEBBIM
MIPOLIECC TPEThEro Tana. Ero 1mems — noaiepKuBaTh CIIMCOK PUCKOB U TUIAH MPOEKTA B
AKTyaJIbHOM COCTOSIHUM (CM. pucyHok BHU3Y) (Joppu u np., 2015: 36):

Puc. 7 — «MOHUTOPHUHT ¥ KOHTPOJIb B YIIPABICHUU PUCKAMU

3TOT TpoliecC OTBETCTBEHEH 3a PEBU3UIO CIHCKA PHCKOB, OOHOBJICHUE OICHKH W
YCTapeBIIUX Mep eIl HEOOXOIMO;

B xoze Hero Taxke BBISBISIOTCS CIYYHBINUECS PUCKU U MPHUHAMAETCS PELICHUE O
BHEJIPCHUU PE3EPBHBIX IIAHOB, OOHOBIISCTCS TUTaH MPOCKTA;

Kak BuiHO U3 pucyHKa 7 B IIEHTpE Mpoliecca YIpaBIeHUs] PUCKAMU HAXOIHUTCS MPO-
I1eCC KOMMYHHKAITHH, BX0JIe KOTOPOTO U TPOUCXOAUT 0OMEH HeOOX0AMMOM HH(pOopMaITieit
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U MPUHATHE KIIOYEBBIX pemeHuil. O4eHb Ba)KHO YETKO OIPENENIUTh OTBETCTBEHHBIX
YYaCTHHUKOB MTPOEKTa 32 KaKIBIN PUCK U3 CIUCKA MPUOPUTETHBIX, AETAU MPOBEACHUSA
WHPOPMUPOBAHUS U HX KIIOUEBYIO aydUTOPHIO Uil uH(GOopMHUpOoBaHHA. [laHHBIN miiaH
MOJKET BBIIVISJIETh KaK MPEACTABICHO Ha PUCYHKE .

Puc. 8 — «I1nan KOMMyHHKaIlU1 PUCKOB IIPOEKTa»

3akioueHue

Taxkum 00pa3om, 3a/1auyl IUIAHUPOBAHUSI BKIIOYAIOT B ce0sl olpesiesieHne Haubomee
BaXHBIX PUCKOB, UX MPHOPUTETOB M MOATOTOBKY IIJJaHa KOMITEHCAIIOHHBIX Mep, Kak
OCHOBHOI1 HEOOX0OTUMOE YCIIOBHE JJIs TOCTHIKEHUSI TApaHTHPOBAHHOTO YCIeXa MPOEKTa.
[Ipruem, BBHIY BEpOSTHOCTHOTO XapaKTepa BO3HUKHOBEHHS pHCKa HEOOXOAMMO
MIPOBOJIUTH PETYIAPHBIA MOHUTOPHHT M KOHTPOJIb CTaTyCa PUCKOB JIJIsi CBOEBPEMEHHOTO
AKTUBUPOBAHMS JAHHOTO IUIaHA.

PexomennoBaHHBIE TpaBMIIa U IPAKTUKK B Tporiecce ynpasierus puckamu (Kapou,
2009: 334):

Pabouas rpynmna, onpenensiomas pucky, J0bKHa cortacoBarh «Ilopor ycnexay, 1mo
KOTOPOMY CIIeyeT WACHTU(UIIUPOBATh U AaHATTN3UPOBATh PHCKH.

JlomkeH OBITh CTaHAAPTHBIN CIIOCO0 puKkcayy (JOKYMEHTHPOBaHHUsI) pUCKA.

Tem, k1O OyAeT 3aHUMATBCS YIpPaBICHUEM PUCKAMH HY>KHA TPAKTHKA, YTOOBI
Hay4YHUThCS TUCATh PUCKH MEPe]] TPYIION.

Ectp MHOTO CrHOCOOOB ympaBieHHS MPOEKTaMU IS TOIAEPKKH IMPaBHUIBHOM
WACHTHU(QHUKAIIUN PHCKOB:

* [ToompsiiTe JOKyMEHTHPOBAaHHE PUCKOB B YACTHOM MOpPSIKE Ha ypOBHE pabodei
TpyTIIBIL.

» UnTerpupoBars HACHTU(DHUKAINIO PUCKOB M YIPABICHUE B MPOIECC YIPaBICHUS
MIPOEKTaMHU.

* PaccmarpuBaiite Bce BBISIBIIGHHBIE PUCKH, PETUCTPUPYHTE nX B xpaHummuie (Risk
Repository), — He mpomyckaiTe ux.

» IlpusHaBaiiTe, 4YTO JWIA, NPUHAMAIONIME pPEIIEHUS B TMPOEKTE, SBIAIOTCA
HACTOSIIIMMHU  «PUCK-MEHEDKepaMu», M IyCTh JUIa, NPUHUMAIONINE peIIeHus,
OCO3HAIOT ATOT (haKT.
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Abstract. This article discusses the problem of control of traffic accidents and
violations of traffic rules. The problem on the roads does not end only with an accident,
there are also a lot of traffic violations, which leads to disorder on the roads and beyond.
The main attention of this work is focused on identifying the causes of this problem
and ways to eliminate it using innovative technologies. It is necessary to find out which
specific technologies are well suited for better quality control, in addition to the existing
ones. In order to identify such technologies, in addition to analyzing the situation on
the roads, an analysis and comparison of existing applications in this area was carried
out. These applications were mainly aimed at paying or issuing fines, but we have an
idea of such an application that could connect all drivers. Based on the study of these
areas in the field of road conditions, the significance of the introduction of innovative
technologies for road control and their requirements were established. The interests of
drivers, pedestrians and traffic police officers were considered for their inclusion in a
single innovative solution. This innovative solution was described and proposed as one
of the solutions in the field of traffic police.

Keywords: traffic police, road accidents, innovations for drivers, sending violations,
payment of fines
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AnHoTauus. bi3 yCcHIHFaH Makanaga KOJN-KeJliK OKHUFAJIaphIH OaKpLIay >KOHE
KOJl KO3FaJIbICHl epekeNepiH Oy3y Maceneci KapacThIpbUIAThIH Oonaisl. JKonmarsl
MoceJIesIep TeK aaTieH asKTaIMaiibl, COHBIMEH KaTap 7K0JI KO3FaJIbIChl epexerIepiHin
Oy3bUTYHI [1a ki Oalikanazpl, Oy sKoJIIapAa XKoHE OAaH THIC JKepieplle TIPTIMCi3miKKe
oKeJeTiHl ce3ci3. Byl KYMBICTBIH HETi3ri OarbITHl OCHI MPOOJIEMAaHBIH Makga 0oy
ceOenTepiH aHBIKTayFa »OHE OHBl HMHHOBAIMSUIBIK TEXHOJOTHSIAPABl KOJNJaHa
OTBIPBIT KOO ojicTepiHe OarpiTTanFaH. KonjmaHelcTarbl TeXHOJOTHsIapaaH Oacka,
JKOFapbl camajibl 0akpulay YLIIH KaHIail TEXHOJOTHsUIAp KaKChl KYMBIC ICTEHTIHIH
Oury Kaxer. MyHIail TEXHOJNOTHSJIAPILI AHBIKTAY VIIH >KOMAApIaFbl >KaFmTai]ibl
TangaynaH 0acka, OCHl cajajarbl KOJIJAHBICTAFbl KOCHIMIIAalapra Tajujay >KoHE
canblcTepy kyprizinmi. Konmmanba nepektepi HeriziHEeH albIIIMyinapAbl Teyeyre
HeMece kKa3anayra OarbITTanFaH, Oipak 0i31e OapibIK Kypri3yuriiepai OaitiaHsIcThIpa
aJaThlH OCBIHAAN KojaanOa Typanibl TyciHik Oap. JKon skarmaiibl cajgachIHAAFbl OCHI
caJianapisl 3epieliey HeTri3iHae ol 0aKbulaybl YIIIH HHHOBALMSIIBIK TEXHOIOT USIIAPIbI
SHTi3y/IiH MaHBI3bUIBIFBI KOHE ONapblH TajanTtapsl oenrinenai. XKyprisymrinep, xasty
JKYPTIHIIUIEp >KOHE KON TIONUIUACH KBI3METKepiepi TaparblHaH ONapabl OipbIHFail
WHHOBAIMSJIBIK IIEITIMIe SHT13Y YIIIH MYIeep Kapaiabl. byJl HHHOBAIMSUIBIK IISITM
JKOJI TIOJIMIIMSCH CAJIACKIH/IAFbI MISTTM HYCKAJIAPBIHBIH Oipi peTiHe YCHIHBUIIBI KOHE
’Ke KOJ KOMBLIBI.

Tyiiin ce3aep: YKoa MOMUIHUACKH, KOM-KOMIK OKUFACHL, XYPTi3ylIUiepre apHaIFaH
WHHOBaNUsIap, Oy3yIIbUIBIKTAp Ki0epy, albIImyJIIapabl Toey
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AHHoTamus. B maHHOW cTarke paccMmarpuBaeTcs mpoOieMa KOHTPOJIS JTIOPOKHO-
TPaHCIOPTHBIX HpOI/ICHIeCTBI/II‘/'I U HapyHI€HUA IIpaBUJI JOPOXHOIO OBHIKCHUA.
[Ipobnema Ha goporax He 3akaHunBaeTcs Tobko J[TTI, Tak ske Macca mpoCIeKUBACTCS
Hapymenus [1J1/], uto Beaér k Gecnopsinky Ha oporax u 3a e€ npeaenamu. OCHOBHOE
BHUMAaHUE AaHHOM PabOTHl aKLUEHTUPYETCS Ha BBISBICHHE NMPUYMH BO3HUKHOBEHHS
JaHHOW MpoOieMbl M crnocoObl €€ ycTpaHeHHs C MPUMEHEHHEM HHHOBALMOHHBIX
TexHosoruii. Heo0xoanMo BBISICHUTH KaKre KOHKPETHO TEXHOJIOTHH XOPOIIO MOAOUIYT
IUIs OoJiee KadeCTBEHHOTO KOHTPOJIS, IIOMUMO YK€ CYIIeCTBYIOmUX. Iy BBIsSBIEHNE
TaKOBBIX TEXHOJOTHI MOMHUMO aHallM3a CUTYalliy Ha JOpoTax, ObUT MPOBENEH aHaJH3
Y CpaBHEHHE CYIIECTBYIOIINX MPHIOKEHH B TaHHOU cdepe. [laHHBIE TPUIIOKEHUS B
OCHOBHOM OBUIM HampapJieHbl HA OIUIaTy WJIM BBINHMCKY IITpagoB, HO Y HAC UMeeTCs
MpeACTaBICHUE O TAKOM MPHIOKEHUH, KOTOPOE CMOIIIO OBl CBsI3aTh Bcex BoauTenel. Ha
OCHOBE M3yUEHUE JAHHBIX 00s1acTel B chepe TOPOKHOTO MOIOKEHHUS ObIJIa YCTAHOBJICHA
3HAYUMOCTb BBEJICHUS WHHOBALMOHHBIX TEXHOJOTWMN ISl JOPOKHOIO KOHTPOJIA U
nx TpeOboBaHUA. BEUIM pacCMOTPEHBI MHTEPECHI CO CTOPOHBI BOAMTENEH, MEIIeX0I0B
1 pabOTHUKOB JOPOKHOHM TONMIUY, JUIS WX BKJIIOYCHHS B €IMHOE WHHOBAIIMOHHBIE
pewenne. J[aHHOE MHHOBAIMOHHOE pEIICHHE ObUIO PAacHMCaHO M IMPEIJIOKEHO Kak
OZIMH M3 BAPHAHTOB pPELICHUs B cepe TOPOKHON MOIHULINH.

KuroueBblie ciioBa: JlopokHas OJIMLINS, TOPOKHO-TPAHCIIOPTHBIE IPOUCUIECTBUS,
WHHOBAIIMH /ISl BOAWTENEH, OTIIPaBKa HapyIIeHNH, oruraTa mrpados
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Introduction

The topic of safety and peace on the roads is relevant and requires a number of
solutions. At the moment, the number of violations on the roads is growing and one of
the main causes of accidents is low transport discipline. Since the beginning of this year,
the police have revealed a huge number of traffic violations, among which there were
violations of the rules, driving in an alcoholic or narcotic state, hitting pedestrians and
much more (Amenov, 2022). A clear problem on the roads makes itself felt in the daily
news and in this article we want to determine the cause of the increase in violations and
its solutions. In addition, it is necessary to highlight the topics of what penalties follow
the violation, how drivers learn about them, what opportunities exist to repay fines.

Purpose and hypothesis of article

The purpose of this article is to clarify the current situation on the roads of Kazakhstan
and identify the need to create a specialized application, its relevance and usefulness to
society. This application will be targeted for online appeals to law enforcement agencies
about traffic violations by vehicle drivers. This article is of a review nature, aimed at
finding the necessary data and analogues of existing applications.

The hypothesis suggested in this article: The emergence of a specialized platform
for traffic control through the participation of drivers and pedestrians will reduce the
number of violators and emergency situations.

The current traffic situation in Kazakhstan

As of August 23, 2022, an increase in accidents and deaths on the roads by 9 % and
17 % was noted in Kazakhstan this year, according to the Ministry of Internal Affairs of
the Republic of Kazakhstan at a briefing.

It was noted that every seventh accident in Kazakhstan occurs due to drivers
exceeding the speed limit in populated areas. Since the beginning of this year, 1,136
accidents have been registered due to speed violations. 156 people were killed and 1,442
injured in them. In addition, traffic accidents also occur due to the fault of pedestrians.
For example, since the beginning of this year, there have been 265 accidents caused by
pedestrians (Dosanova, 2022).

How to stop the increase in the number of road accidents in Kazakhstan and what is
the main cause of these accidents?

One of the main causes of accidents is low transport discipline. Since the
beginning of 2022, the police have stopped more than 4.5 million traffic violations.
More than 17.5 thousand drunk drivers were detained, 20 thousand were deprived of the
right to drive vehicles. Also, 16 thousand Kazakhstanis were subjected to administrative
arrests, more than 188 thousand pedestrians were fined.

Some conclusions were drawn that in many ways, this state of affairs contributes
to the reduction of requirements for driving schools and the quality of driver training
(Amenov, 2022).
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Indeed, we can note this change in the rules for obtaining a license, there is no
mandatory receipt of a driver's license. At the moment, Kazakhstanis can get driver's
licenses in specialized PSC of the state corporation "Government for Citizens", without
training in driving schools and binding to the place of residence. (Shchurova, 2016).

It is quite possible that the number of self-taught students will grow or the passage
of the practical part of the testing will not be honest.

In addition, after reducing the requirements for the opening of inspection Centers,
the practice of issuing fictitious coupons for its passage has spread. The Interior Minister
recalled that the anti-corruption service liquidated the organized criminal group, which
issued 350 thousand such documents totaling 600 million tenge.

Another reason announced at the meeting that affects the accident rate is the
condition of roads and road infrastructure. According to the Ministry of Internal Affairs,
the largest share of accidents with pedestrians falls on Shymkent and Almaty, Almaty,
Turkestan and Mangistau regions. The minister explained this by the fact that there are
no sidewalks, pedestrian crossings and lighting at night. (Amenov, 2022).

These statistics do not comfort us and Kazakhstan is diligently trying to improve the
state of the atmosphere on the roads. The first point for this is, of course, a traffic police
officer. It starts the control on the roads. Let's define what a modern policeman should
be. First of all, he is mobile, able to analyze and use modern technologies.

One of the solutions to the problems on the roads is aimed at creating a modern,
technologically advanced, trusted system of the largest law enforcement agency. And
one of the elements of the security model should be the service police.

Also, for the current police, "It is necessary to abandon the duplication of paper
circulation of documents. There are already certain IT developments, but at the same
time paper duplication of documents continues. Another aspect of the changes in the
work of the police is the automation of reporting. A lot of time is spent on this today.
This is a really large amount of paperwork that needs to be filled out. To do this, it is
necessary to introduce automated data collection, which will simplify, speed up work
and provide more accurate data for analysis and statistics. (Popova, 2022).

But bribes from the traffic police still take place. Many drivers know that a traffic
police officer can be paid a certain amount outside the law in order not to end up in
jail or lose his driver's license. The state needs to invest all efforts in uncorrupted law
enforcement agencies. Every policeman goes on duty every day and 70-80 % of his
time is occupied by the thought "How to get money". They are engaged in business,
earn money, and should only think about traffic safety. It is profitable for them now —
the more they violate, the more money.

A policeman should receive a good salary and know that he will be caught for a
bribe in 90% of cases. We need to take a serious approach to social packages for police
officers, as abroad. For example, if he has a child, give him $500 extra. Each of his
household problems should be provided for by the state, it takes it upon itself. Thus,
the policeman of the 21st century will be confident in his work, honest to his duties and
conscientious. (Orda.kz, 2021).
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Materials and basic methods

Current road control

At the present time, a modern police officer has external tools for monitoring the
order on the roads, this is video surveillance and definitely fixed surveillance cameras.

The cameras of the Sergek hardware and software complex are focused on road
safety and are provided with the function of recognizing and searching vehicles by the
state registration number plate for the following violations of the Traffic Rules of the
Republic of Kazakhstan (Traffic Regulations of the Republic of Kazakhstan):

exceeding the set speed;

passage to the forbidding traffic light signal;

non-compliance with the requirements prescribed by road signs or roadway markings;

violation of the rules for stopping or parking vehicles.

Today, about 17 thousand automatic cameras have been installed on the country's
roads. Violations noticed by the sergek camera are definitely successful and help to
comply with violations, let's look at what ways to pay fines imposed online exist:

Information Service qamqor.gov.kz Committee on Legal Statistics and Special
Records of the Prosecutor General's Office of the Republic of Kazakhstan;

Portal of "electronic government" of the Republic of Kazakhstan egov;

Information and payment of fines online in the application kaspi.kz. (Tengri news,
2022).

In addition, there are new applications to simplify this procedure, one of them is the
mobile application "OKauto".

At a time when Internet banking services offer their customers more than 200-300
services, it is not easy to maintain each of these services at a high level. These small
applications focused on one useful product for car owners with an established and
designed service. In this application, it is possible to easily pay fines and view your
violation history. (Lukyanchikov, 2017).

In addition, there is another application for the police side "Korgau — Dangerous
Driver", where the capabilities of the cameras of the Sergek system, Operational Control
Centers and mobile applications of the Ministry of Internal Affairs are integrated,
Kazinform MIA reports. With the help of these cameras, about 3.5 million traffic
violations are detected annually, or about 40 % of all detected violations on the roads.

The mobile application integrates the capabilities of the cameras of the Sergek
system, Operational Management Centers and mobile applications of the Ministry of
Internal Affairs, from where information is received on the tablets of employees, which
allows you to identify cars in real time: with fake state registration numbers, failed
technical inspection, used without an insurance policy, wanted by orientation, including
malicious violators of the rules traffic with fines arrears; those who have committed
more than two violations within 10 minutes, where a police officer, having received
information about a "dangerous driver", will be able to take preventive measures before
committing irreparable.

This practice is planned to be implemented in the near future in all regions of country.
(KazInform, 2022).
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All these applications work either with the driver's side and the payment of his fines,
or with the police side to issue these fines. But there is no application for linking drivers
and traffic police yet. In addition, the question remains how to identify the violator who
was found outside the area of the CCTV cameras and away from the traffic police posts?

If you enter this query in Google, we will get a very old article for 2017, which
suggests writing to the Facebook page of the Ministry of Internal Affairs. (Kolesa.kz,
30.10.2017)

But based on the previous articles, a certain mobile application was also found,
which can be accessed through the mobile application "Police 102", as well as through
video, audio calls, social networks, messengers. (Popova, 2022). But at the moment this
application does not have much popularity.

Results and discussion

Analysis of data collection

As aresult, we have several applications that work against each other and we can test
their functionality through an experiment. In one of the articles there was an experiment
with several cars, some of which had a large number of fines, others less and some did
not have them at all. Using applications to pay fines, users tried to find out how many
fines they need to pay and try to do it. Unfortunately, many applications did not specify
all the fines, others claimed that there were no fines at all, and the state website was
overloaded.

Having tried out the newfangled and proposed ways to find out about their fines, the
experiment came to the sad conclusion that, despite modern information technologies,
in Kazakhstan it is better to look for and pay their fines for traffic violations in the old
way, in the administrative police department, in a special zone. And helpful banks and
websites are still undermining their credibility due to holes in the database or interruptions
in work. In addition, there are other negative aspects. Firstly, not all information is
given electronically (for example, video and photo fixation only in Almaty and Astana),
secondly, such cases are not uncommon - I paid online, but the fine still hangs in the
police database. And, alas, a motorist can find out about the presence of such a "debt" at
the most inopportune moment. To clear the database, you will need confirmation of the
payment of this very fine, i.e. you will again have to find/ print / receive a receipt, come
to the police, hand it over to the inspector and finally make sure that you have no debts.
In other words, we have not got rid of running around, and it is possible that it will take
longer to pay online. Alas, we know of cases when drivers had to re-pay an already
repaid fine. Again, the reason is flaws in the system. (Zhanatuly, 2014).

Proposed solution

Based on the results obtained in this article, we would like to reflect on which
application could benefit both drivers and traffic police officers. It should be convenient,
multifunctional, easy to understand and certainly connect drivers, pedestrians and
traffic police. After some thought, we came to an option that could satisfy the above
requirements.

This application should help eliminate traffic accidents and reduce the number of
offenders. This application can be used by both drivers and pedestrians. The essence of
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the application is that drivers and pedestrians can send photos or videos of violations
they have noticed, after which police officers will identify whether the violation is valid
and, if the answer is positive, then send a fine. For the greater interest of users, it will be
possible to enter the accrual of points for sending requests about violations, with which
it will be possible to pay fines. Also, traffic police officers will use this application,
where they will be able to view the latest offenses according to the area to which they
are attached, have access to the database of drivers and the like.

Scope and tasks of the application:

- Reduce the number of accidents

- Reduce the number of unpunished traffic violations

- Simplification of payment of fines

- Strengthen control over the order on the roads

- Increase the interest of drivers in compliance with the rules

Thus, we have a brief idea of the application that we are presenting and want to tell
you more about its internal structure, or rather about the functional requirements of the
application.:

The side of the traffic police officer:

* Access to the driver database

* Checking for new offenses

Drivers and pedestrians:

* Add several violations

* Earn scores for adding offenses

* Payment of fines

* Familiarize yourself with the rules of the road

Also modem consider the Activity diagram at Figure — 1 for a complete understanding
of how our system works.

In this diagram, we can trace a specific scenario as a user enters his page to add a
new violation or pay his fine. We see that the system connects the user and the traffic
police officer, violations and fines are stored and transmitted between the roles.
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Fig. I — Activity diagram
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Thus, this application is designed to reduce the number of violations by helping
concerned drivers and pedestrians. It will be useful in places where there are no
surveillance cameras or patrol cars. It is also useful on the outskirts of the city, in
villages or on highways. Now there are many groups or chats on social networks where
such information is sent, and we hope that by creating an application, it will not remain
in the shadows and people will begin to actively use it for the good of order on the roads.

Conclusion

Summing up all the data collected in this article, we are definitely confident that
an application that can connect both drivers and traffic police officers will be useful
for Kazakhstan and has a chance of reducing the number of accidents and justice
in the decision of punishment. People will be able to confidently send violations of
irresponsible drivers, it will not pass by the rules and will not be somehow hushed up.
Drivers will be able to find out exactly their fines, will be able to repay them or send
any violation that could have gone unnoticed. In addition, this application will be able
to collect all the data in a structured manner, on the basis of which it will be possible
to create statistics and perform analysis. We have hopes that the application that was
proposed by us meets all the listed requirements and will be able to satisfy both the
users' side and the drivers' side.
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Abstract. In the last decade, significant resources have been devoted by international
companies and research institutions to the development of neural networks for computer
vision, which determine sequence of human poses from video. Since these data cannot
be used directly by a human and requires pre-processing, therefore, it became necessary
to develop universal methods for processing a sequence of human poses. The content
and structure of the output signal after processing sequence of poses depends on the
task, and in most cases are not universal. Versatile processing methods that can be used
for different tasks are especially valuable. The article describes a method for processing
of the output signal of a neural network, which allows you to determine the type of
physical exercise. This method is quite universal and can be used independently or
as one of the stages in solving a custom problem. One example of the application of
the method is the automatic measurement of exercise duration during a sports session.
Another example is the determination of the type of exercise in the case when this
intermediate information is needed before applying the algorithms for counting the
number of iterations of this exercise.
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AnHoTauuss. COHFBl OHXXBUIIBIKTA XaJIBIKAPAIbIK KOMIIAHHUSIAD MEH FhLIBIMHU-
3epTTey HMHCTHTYTTapbl OCHHEAEH aJaM T[O3aJapblHBIH PETIH  aHBIKTaHTHIH
KOMIBIOTEPIIK KOpy YIIiH HEHPOHIBIK JKeNIepai JaMbITyFa alTapibIKTall pecypcrap
Oesni. MyHaaii gepekTepi agaM Tikeel naiaanaHa aaMalThIHIBIKTaH YKoHE ajlIbIH
ana eHJEeyll KaeT eTEeTIHIIKTEH, ajJiaM Mo3aJlapblHbIH Ti30eriH eHJeydiH oMOedar
oicTepiH a3ipiey KaxeT 0osabl. MyHIal oficTepIiH HOTHKEII CUTHAJIBIHBIH Ma3MYHBI
MEH KYPBLIBIMBI XKYHEHIH COHFBI MiHI€TIHE OalIaHBICThI XKOHE KOl XKaFaai1a oMmoeoan
eMec. OpTYpIIi TarchipMayiap YIIiH KoJiJaHyFa OOJIaThIH YKaH-)KaKThl OHACY 9AicTepi
epekiie KyHIbpl. Makanaia GU3NKaIbIK KaTTHIFYJIApbIH TYPIH aHBIKTayFa MYMKIHJIK
OepeTiH HEeWPOH/IBIK JKENMiHIH OacTanKbl CUTHAJIBIH OHJICY 9JIiCI cunartairad. by afic
omOeban OO TaOBUTABI KOHE OHBI JepOec HeMece TEHIIENETiH MACENeH] HIenry
Ke3CHJIEPiHiH Oipi peTiHae maiaananyra 00maasl. OQiCTeMEH1 KOJIIaHYIbIH Oip MbICAJIBI
- CIIOPTTBIK CECCHUs Ke3iH/Ie JKATThIFy Y3aKThIFbIH aBTOMATTBI TYypAe euiey. Tarbl Oip
MBbICAT - OYJI KATTBHIFYIBIH KalTallaHy CaHbIH €cCenTey alrOpUTMIEpiH KoigaHOac
OYpBIH OCHI apaJbIK aKnapar KaKeT OOJFaH Kaf/laiia )KaTThIFy TYPiH aHBIKTaY.
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AunnoTanus. B nocnennee gecstTuieTne 3HaYNTEIbHbBIE PECYPCHI ObUIN HAIPABIICHEI
MEKYHAPOIHBIMU KOMITAHUSAMHM M UCCIIEI0BATEIbCKUMU YUPEXKICHUSIMH HA Pa3BUTUE
HEUPOHHBIX CETEN Il KOMIIBIOTEPHOI'O 3PEHUS, ONPEACISIOIINX OCIE0BATEIbHOCTh
1103 4eJIOBEKa 10 BUJ1e0. II0CKOIIBKY TaKKe JaHHBIE HE MOTY T UCII0JIb30BaThCS UETIOBEKOM
HETIOCPEACTBEHHO U TPEOYIOT IpeIBapUTEIHLHON 00pabOTKH MOSIBIIIACH HEOOXOIMMOCTD
B pa3paboTKe YHUBEPCATBHBIX METOIOB 00PaOOTKH IMOCIIEA0BATENILHOCTH 1103 YEIOBEKA.
Conepxanue U CTPYKTypa pe3ylIbTHUPYIOIIETO CHUTHalla TaKMX METOJOB 3aBHUCAT OT
KOHEYHOH 3a/Ja4i CUCTEMBI, 1 B OOJIBIIIMHCTBE CITy4YaeB He SBISAIOTCS YHUBEPCATBbHBIMU.
YHUBepcanbHBIE METOABI 00pPa0OTKH, KOTOPBIE MOTYT HUCIIOJIB30BaThCS IS Pa3HBIX
3ajad4, SIBISIOTCS OCOOCHHO IIEHHBIMH. B cTaThe ommchiBaeTCsl MeTof 00paboTKH
HACXOIHOTO CUTH&JIa HEUPOHHOW CETH, KOTOPBIM TO3BOJSET ONPEIAECHATh THUIL
(pu3nYeCcKoro ynpaxHeHHsL. ITOT METO SIBIISIETCS IOCTAaTOYHO YHUBEPCATBEHBIM H MOJKET
HCIIOJIB30BATHCS CAMOCTOSTENBHO WM KaK OJIMH U3 3TAIlOB PELIECHUS II0JIb30BaTEIBCKON
3amaud. OOHMM U3 TPUMEPOB IPHUMEHEHUS METoJa SABJSETCS aBTOMAaTHYEeCcKoe
U3MEPEHUE JUIMTENIBHOCTH YIPAXKHEHUM Ha MPOTSIKEHUM CEaHCA 3aHATHS CIIOPTOM.
Jpyrum npuMepoM SIBISIETCSI ONPEAEJICHUE TUIA YNPaXHEHUS B Cilydae, Korjga 3Ta
mpoMexyTouHass WHGOpMAalUs HyXHa Iepel]] NMPUMEHEHHEM alTOPUTMOB IIOJICUETA
KOJINYECTBA UTEPALMHA 3TOTO YIPAKHEHUS.

KuarwoueBble c10Ba: MCKYCCTBEHHBIN MHTEIUIEKT, MalllMHA COCTOSIHUM, HEUPOHHbIE
CETH, KOMIIBIOTEPHOE 3PEHMUE, [T03bI YETIOBEKA

Jass uurupoBanusi: E.b. [lanuenko, HO.U. Bpoiine. HMepapxudeckas MmammnHa
COCTOSTHHM JUISl KiTacCU(PHUKAUK (PU3NUECKUX YIPAKHEHHH 110 MOCIEI0BATeIbHOCTH
o3 YenoBeka / MexIyHapoaHbIi KypHall HHPOPMAIIMOHHBIX U KOMMYHHKAIITUOHHBIX
texnomoruii. 2023. T. 04. Ne 1. Crp. 62-72 (Ha pyc.). https://doi.org/10.54309/
JICT.2023.13.1.006

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License

64


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/HYPERLINK 
https://doi.org/HYPERLINK 

INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2023. Vol. 4. Is. 1.

Beenenue

BnocnenHee necsaTuiieTHe pacpoCcTPaHIITUCh HEHPOHHBIE CETH JJII KOMITBEOTEPHOTO
3pCHUA, KOTOPBIC IMO3BOJIAIOT OIMPEACINTE KOOPANHATEI MUKCceIen CyCTaBOB B KaXXJIOM
KaJpe BUJICONOTOKA, a TaKXe OIECHUTh 3d 103y YelioBeKa B MPOCTPAHCTBE, KOTOpas
OTBEYAET TAKOMY pa3MEUICHHI0 CyCTaBOB. B 3TO BpeMmsi 3HAUUTENbHBIE PECYPCHI
6I>IJ'II/I HalpaBJICHbL MCXKAYyHapOAHBIMHA KOMITaHUAMH u HUCCIIEA0BATCIbCKUMU
YAPEXKICHUSIMHA Ha Pa3BUTHE YKa3aHHOTO BHIIIE THITA HEHPOHHBIX ceTeil. DTO MPUBEIO
K CTPEMUTENBHOMY PacCIpOCTPAHEHUIO TAKOTO THIA CETEH B MHAYCTPHUM, a TAKKE K
CHIDKEHUIO MUHUMAJIBHOTO YPOBHS WH)KEHEPHBIX HABBIKOB ISl MCIIOJIb30BAHUS TAKUX
cereil. JlaHHbIE, KOTOPBIE BBIJAIOT ATH HEUPOHHBIE CETH, SBIISIOTCS KOOPJIWHATAMU
CYCTaBOB 4YEJIOBEKa/NMIOACH Ha KaJpe BHUIEO W B MNPOCTPAHCTBE. OTH JaHHBIC HE
MOTYT BOCIIPHHHUMATHCSI YEIIOBEKOM HETIOCPEICTBEHHO, a TPEOYIOT MpenBapuTeIbHON
00paboTKH.

B omimume 0T WCXOMHOTO CHUTHala YyKa3aHHBIX BhIIE HEHPOHHBIX CceTel
(TmocireoBaTeIFHOCTH 1103, TAEe KaKaas sBIsSeTCS (aKTHIECKH HaOOpPOM CYCTaBOB),
KOTOpI)II‘/'I ABJIACTCA JOCTAaTOYHO YHUBEPCAJIILHBIM U MOXKCET HMCIIOJIB30BAaThCA B pa3HbIX
CUCTEeMaX, pe3ylbTaT oOpabOTKH STOr0 CHTHAllA MOXKET OBITh JIOCTaTOYHO Pa3HBIM
Kak M0 COJep)KaHWIo, Tak W 1o cTpykrype. CoaepkaHHe U CTPYKTypa 3alaroTcs
MOTPEOHOCTAMH ITOJIL30BATEIS.

Mertogn onipenenieHrs Trra (PU3NIeCKOro YIPaKHEHUS SBIISIETCS METOIOM 00paboTKH
MOCJICZIOBATEILHOCTA 1103, KOTOPBI MOXET HCHOJIb30BAThCS CaMOCTOSTEIBHO
WIN KaK ONWH M3 JTallOB PEIIeHUs MOJIh30BATENbCKOW 3amadu. SIpkuM mpuMepom
CaMOCTOATCIIBHOTO MNPUMCEHCHUA MCTOJAAa MABJISACTCA aBTOMATU4YCCKOC U3MCEPCHUC
JUTATEBFHOCTH BBITIOJIHEHUS YIIPAKHEHUH B TEUCHHUE CeaHca 3aHATHA CriopToM. [pyrum
MIPpUMEPOM  ABJIACTCA OIPECACIICHHUE TUIIA YHPAXKHCHUA, CCIM OTa IPOMEKYTOUHASA
nH(pOopMaI¥sl Hy>KHa Mepe]] IPUMEHEHUEM aJIrOPUTMOB IOJICYeTa KOJIMYECTBA UTEPALIUN
atoro ynpaxkuenus (bpoiine, 2020).

Lenvio uccnedosanus  sgisemcs TPEACTaBICHHWE METOAd, KOTOpBIE  TIO
MOCJIEZIOBATEIFHOCTH 1103 OIPEEIIAeT THUIT (PHU3MUECKOTO yIpakKHEHUS, BHITOIHIEMOTO
B TEKYIIHI MOMEHT (U3 MPEIBAPUTENBHO 3aJaHHOTO Habopa YIpakHEHH). DTOT METON
SIBIIIETCSl aJIbTEPHATHBOM METOJaM paCIO3HABaHUS THIIA JACATEIHHOCTH YEIOBEKa
HetiporHo# ceThio (Human Activity Recognition Using Tools of Convolutional Neural
Networks, 2022; A Comprehensive Study of Deep Video Action Recognition, 2020; Real-
Time Activity Recognition and Intention Recognition Using a Vision-based Embedded
System, 2021) a Takxe MpeaBapUTEIHLHOTO JIMHEHHOTO 3aJaHUs MMOCIEI0BATEIBHOCTU
YIPaXHEHUH, KOTOPBIE HCITONB3YIOTCS Yallle BCEr0 Ha MPAKTUKE. DTOT METO/I SIBIISETCS
HEOOXOMUMBIM 1T OOECTICUeHHUsT NalbHEHIICH BO3MOXKHOCTH Pa3pabOTKH CHCTEM,
OIICHUBAIOIINX KOJIMYECTBO BPEMEHU 3aTPAYCHHOT0 Ha KaXKJI0€ YIIPAXKHECHUE B TCUCHUE
ceaHca 3aHATHS CIIOPTOM, MJIM CHCTEM, PACCUUTHIBAIONIMX KOJIMYECTBO MOBTOPEHUI
YIIPaXHEHHUS.

3aoauamu 5moeo ucciedo8arus IBISIOTCS:

1. PazpaboTka yka3aHHOTO METO/A.

2. mMmieMeHTaIus ero mporpaMMHBIMH CPEICTBAMH.
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3. OueHKa HaJIKHOCTH U MMPAKTUYHOCTH METO/IA.

MarepuaJjibl 1 METOIBI

Hcxoonwvui cuenan. Ha BXozie cuCTeMBbl, peau3yIoleil OmucaHHbIi B CTaTbe METO/,
0XKUTaeTCs TIOCIIEIOBATEIHHOCTh ABYXMEPHBIX KOOPINHAT MUKCEJICH, COOTBETCTBYFOIIIAX
CyCcTaBaM dYeJOBEKa, a TaKKe IOCIeNBaTeNbHOCTh I'py0O OIIEHEHHBIX TPEXMEPHBIX
KOOpPAMHAT STUX CYCTaBOB. [IpuMep COBPEMEHHBIX HEHPOHHBIX CETEH BBIJAIOLIUX
CUTHaJI Takoro Tuma ommcad B ctarbsix (Ching-Hang m np., 2022; BlazePose, 2006;
LHPE-nets: A lightweight 2D and 3D human pose estimation model, 2022). Takxe
TaKOW CUTHAJ MOXKET OBITh TMOJYYEeH W3 KIACCHYECKHX CHCTeM Takux, kak MoCAP
CHCTEMBI, 0a3upyIOIIHecs: Ha THPOCKoNax (Xsens), WM Ha aHaJIM3e COCTOSTHHSI METOK C
Heckonbkux kamep (Vicon), a Takke Ha RGB-D cencopax (Kinect) (Jan Smisek, 2022).
AHanmu3 curHaa (ompeesIeHHs TUTIA YIIPAKHEHHS ) ¢ HEHPOHHOM CeTH sSBIIsIeTCS OoJee
CJIOKHOM 3a/laueii, YeM aHaJIu3 CUTHaIa U3 KIACCHUECKON CUCTEMBI, B CBS3H C TEM, UTO
Ha JaHWA MOMEHT TaKOW CUTHAJ SIBISETCS MEHEe TOUYHBIM, a TaKXKe CTaTUCTHYECKHe
XapaKTEPUCTUKN BRIOPOCOB TAKOTO CUTHAJIA HE UMEIOT MaTeMaTHUECKOM MOJICIIH.

Jl1s aHaT13a TaKOro MHOTOMEPHOTO CHTHAJIA, KaK ITOCJIeI0BATEIbHOCTh 103 UEIOBEKa,
HeoOXoAMMO pa3paboTaTh CHUCTEMY, KOTOpas pealin3yeT BHU3yallbHOE IPeCTaBICHHE
curtana. BusyanpHoe mpeicTaBieHHE O3 YeNIOBEKa B MPOCTPAHCTBE IMOJ Pa3HBIMHU
yriiaMu HaOrofeHust ObLTO CIIeTaHo MPHU MOMOIIH sI3bIKa TporpammupoBanns Python3
u nakera matplotlib (Matplotlib: A 2D Graphics Environment, 2007)

Ilpoyeccune 6x00H020 cucnana. JIst onpeneneHns THIA YIIPaKHEHHS TTpeyiaraeTcs
HCIIOJIB30BATh METOJl, OCHOBAHHBI Ha NMOCTPOCHUU HEPAPXUYECKON CTEHT MAIIMHBI
(Hierarchical State Machines, 2000). [log 3TiM MOHHMaETCsl HATMYHE YIIPABISIONMICH
CTEWT MaIIMHBI, KOTOpasi MPH ONPEAeTICHHBIX 00CTOATENhCTBAX MEPEIAET KOHTPOIh K
OJTHOM 13 BBIOPAaHHBIX MMOTYMHEHHBIX MAIITUH, YTO U 0003HAYAET ACTEKIIUIO YIIPAXKHCHUSI.
B cBoro ouepenp NoAUYMHEHHBIE CTEHT MAIIMHBI IPU OTPEAETIEHHBIX 00CTOSATEIBCTBAX
MepesaroT KOHTPOJb YMPaBIAIONIIEH CTEWT MallMHe, YTO O3Ha4daeT 3aBepIlIeHHe
BBITIOJIHEHUA ynpakHeHuda. Kaxxnas moquuHeHHas CTEUT MallliHAa OTBEYAET OAHOMY
yrpaxHeHuto. [[oJUMHEHHbIE CTEUT MalllMHbl HE 3aBUCAT OJHA OT APYIrod, MO3TOMY
Ha0Op TOJYUHCHHBIX CTEHT MAaIlllMH MOXET HM3MEHAThCA. MOXHO CIPOCKTHPOBATH
KaK CHCTEMBI, COJepXallue OIHy MOAYMHEHHYI0 CTEWT MamuHy (Takas cucreMa
OyZeT IETEKTOPOM BBITIONIHEHUS YIPAXKHECHHUS), TAK U CHCTEMBI, B KOTOPBIX HECKOJIBKO
MTOTYMHEHHBIX MAaITNH (Takas cucteMa OyneT Kiraccu(uKaTop yIpaKHEeHHs).

Vnpasnarowaa cmeiim mawuna. Ynpapisiomas CTEAT MalllMHa COCTOUT W3
COCTOSIHHS « YTIpaXKHCHHE HE ONPEICTICHO» U 13 Habopa Cynep-COCTOSHUM, KaKI0e U3
KOTOPBIX COOTBETCTBYET IMOAYUHEHHOW CTEHT MallumHe W ee ympaxHeHuro. [lepexon
W3 COCTOSIHUS «YIPaKHEHUE HE OMPENCIIEHO» B CyNEP-COCTOSAHUE KAKOH-TO U3 CTEUT
MAaIlIMH BBITIONHSETCSA. KOTJa aTiieT epexoJUT B paMKH ONpPENeIeHHUs OMOPHON O3B
KaKkOH-TO M3 MOJYMHEHHBIX CTEHUT MammH. OOpaTHBIA MEPexo/ OCYIISCTBISETCS MPH
TaKUX YCIOBUSIX:

a) ecm no3a amiera He onpenenena (I);

0) eciu aTyeT MOJbIIe, YeM 3aJaHHOE BPeMs, HAXOIUTCS B M03¢, KOTOpasi OTBEUALT
onopHoii nmose (1)) ynpapssromei CTEHT MalIuHbL.
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Hoouunennvie cmevim mawunvl. Habop cocTossHMN NOAYMHEHHON CTEHT MaIIWHBI
MIPOM3BOJIBHBIN, HO KaXKast IOAUYMHEHHAs CTEUT MalllMHa MOXET aKTUBUPOBATh OJTHO U3
CBOMX COCTOSIHUH onopHoi mo3oii (Im). @yHKIHMOHA MOAYMHEHHBIX CTEHT MaIllMH HE
SIBJIIETCS] OTPAaHMUEHHBIM TOJIBKO JeTeKIMel yrpaxkHeHus. To, 4To cucreMa HaxoanuTCs
B JIIOOOM COCTOSTHHH, KOTOpPOE MPUHAAJICKHUT MOTIMHEHHON CTEHT MallllHe, 03HaYaeT,
YTO Ha BBIXO/IE CHCTEMa BBIJAET Ha3BaHME YIPaXKHEHHS, COOTBETCTBYIOIIEE 3TON
CTEUT MamuHe. A 3HaYUT Ha 0a3e COCTOSIHUH MOAYMHEHHOW CTEHUT MAallMHBI MOXKHO
pa3pabarbIBaTh JOMOTHUTENBHBIN (YHKIMOHAIL. JTO MOXKET OBITH MOACYET MOBTOPEHUH
yHpaXHeHus (HampuMep, Tpucen), WM aHaJIu3 METPUKH YIpakHEHHs (Hampumep,
CKOPOCTb YTIPaKHEHUS «IIOAHATHE KOJICHY).

Cxema uepapxuyeckoti cmeum mawiunsl. CXxeMa HEPaApXUUCCKON CTEUT MaIllUHBI
MIpeJcTaBlIeHa Ha puc. 1.

-

-

WNPARIAKIIAR STSlT MALIHH
Mosn ve

pal okt Lol L B

Tlorasrieniens cTefT TlogusrMesiang cTefT lamupnMeniens cTefit

sgaarima I amErnHn 2 T HUIIAE] i

h

Puc. 1 — Cxema nepapxuueckoil CTEHT MalluHbI

Hunnemenmayus memooda npocpammuvimu cpedcmeamuy. Jns UMILIEMEHTAIUN
MeToJia OBbUT BBIOPAH SI3BIK MPOrPAaMMHUPOBAHUS BHICOKOTO ypoBHs Python. DToT s13bIK
MPOrpaMMUPOBaHUsI ObLI BEIOPaH B CBSI3U C TEM, UTO 151 TA0OPATOPHON MMILJIEMEHTALIUN
BBICOKas CKOPOCTH BBINNOJHCHUA I/IHCprKI_[I/Iﬁ HMeeT HU3KHH IIPUOPUTET, a CKOPOCTh
HAMILIEMEHTALUN — BBICOKMM NPUOpUTET. Takke I 3TOr0 s3bIKa IPOrPaMMHUPOBAHUS
€CTh B HAJIWYUU PACIIMPCHHBIC IMAKCTHI IJId MMIIJICEMCHTAIUU crerit MamuH. beira
HCIOb30BaHa Onbmuoreka pytransitions (https://github.com/pytransitions/transitions)
JUIsl SI3bIKa TporpamMMupoBaHusi Python, KoTtopas Takke HCIONB3yeTCS B JIPYTUX
nyONMMKanusaX ¢ WCHonb3oBaHueM credT mammH (State Machine Based Human-Bot
Conversation Model and Services, 2020). Bribop sToii OuOIMOTEKH O00YCIOBICH
paclIMpEeHHON MOANEPKKON EPAPXUUECKUX CTEUT MAILIKH.

Jnst uMIieMeHTanuy ObUTM BBIOpaHBI TPH YHpakKHEHHS (NPUCENAHHS, BHIMAIb,
TIOTHATHE KOJICH).
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BriOpaHbl onopHBIE O3B

I, — mo3a crosi, 4eI0BEK MOBEPHYT K Kamepe;

Im, —no3a B mpuceze;

Im, — no3a B BeInaie (IPaBOM UIIM JIEBOM);

Im, — mo3a ¢ NOAHATHIM KOJIEHOM (TIPABMM HJIH JIEBBIM).

Pe3yabTarsl ucciaenoBaHui
B pesymerare wccnenoBaHus Obuia  pa3paboTaHa uepapXHyecKas —CTEHT
MalllMHa, TI03BOJIIOINAS pPAclo3HaBaTh yrpaxHeHUs. [Ipy uMIDIeMEeHTanuu ObLT

3aIporpaMMHUpOBaH Kinaccu(ukaTop Ha 3 ynpasKHeHHUs:

1. [TIpucenanue (puc. 2).

Puc. 2 — JlemoHcTpanuus kiaccupuKanyuy U MOACYETa IPUCETaHNI
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2. Bemaast (puc. 3).

Puc. 3 - HeMOHCTpaHI/Iﬂ Knaccmbm(am/m H I1oJACUYCTAa BBINIAI0B

3. [TogusTHe KONEH (pHC. 4).

Puc.4 — [lemoHcTpanus kaaccu(HUKAUU U TTOJCUYETa OTHATHS KOJICH
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B mpouecCe BLIMNOJIHCHUA pra)KHeHI/II‘/'I CUCTCMa HE JOITyCKalia OH.II/I60K, €ClIn
HeﬁpOHHaH CCThb HE MNOIMyCKaJla 3HAYUTCIbHBIX OIIMOOK B pacrio3HaBaHUM I103bI
YCJIOBCKA B IIPOCTPAHCTBC. B cirydac OIIHOOK pacrio3HaBaHUA TpeXMCpHOﬁ I103bI CETHIO
CHUCTCMaA TAaKKC BblaBajla HCBCPHBIC PE3YJILTATHI (pI/IC. 5)

Puc. 5 — JlemoHCTpanyst HEBEPHBIX Pe3YJIBTATOB IIPU OLIHOKE HEHPOHHON
€TH TIpH pacno3HaBaHuH 3d MO3EI

Bnaromaps oco0eHHOCTH MeToia, KOTOopasi MO3BOJSET JOOABIATH MPOU3BOIBHYIO
(YHKIMOHAILHOCTE K IOAYMHEHHBIM CTEHT MalllnHaM, YIAI0Ch 100aBUTh IPAKTUIECKU
noJie3Hble QyHKINY, TaKUE KaK:

1. [ToxcueT mpucenaHuii U BBIIAIOB.

2. KoHTponb BamuIHOCTH NpHCEJaHWHA HAa OCHOBE T'PAaHHMYHOTO YIVIa CTUOaHUS
KOJICHA.

OocyxneHue pe3yJbTaTOB

Pesynbrarel  ucciaenoBaHUS — JEMOHCTPUPYIOT  BO3MOXKHOCTB — IIPAKTUYECKOTO
[IPUMEHEHUS JAHHOIO METO/a.

B pesynbprare npoekTUpOBaHUS U UMIUIEMEHTAIMH CUCTEMBI ObUIM HalJECHbI TaKue
OTpaHUYCHMS METONA:

1. Merto oyeHb UyBCTBUTENIEH K HEBEPHOMY PacllO3HABaHUIO HEHPOHHOU CEThIO
103BI.

2. Metox TpeOyert, 4TOOBI MOCIIe BBITIOIHEHHS YIPaKHEHUS aTieT BO3BpaIIajcs K
0a30BOIi OMOPHOH MMO3UIKYU YIPABISIONIEH CTEHT MaIIMHBI (B JaHHOM CJIy4ae 3TO 11032

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License

70


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2023. Vol. 4. Is. 1.

I,, Koraa 4enoBeK CTOMT, M €r0 KOPITyC HAIPaBJIeH B CTOPOHY KaMephl). DTO yCIOKHSET
CMeIlIeHUuEe Ha0OPOB YIPAKHECHUH, BBHITIOTHICMBIX B MOJIOKECHUU CTOS, U TEX KOTOPHIC
BBITIOJIHAIOTCS B TIOJIOXKEHUH JIeXkKa, HAPUMED JiexkKa Ha MarTe.

3. Meton He TO3BOJSECT NOOABIATh YIPAXKHEHHS OMOPHBIC TMO3bI, KOTOPBIX
MOXOXHU OJIHA C IPYTOH, WU C OMOPHOM MO30U YMpPaBJSAIOLIEH CTEUT MAIIUHBIL. JTO
HE IMO3BOJISIET A00ABIIATH OUCHb MIOXOXKUE YIPAXKHEHUS, KaK HAllPUMEp, IPUCEIaHuE U
MONYTPUCENAHUE.

B TO )€ BpeMs B mpolecce HUMIUIEMEHTAMM METOAA CTajud IOHATHBI €ro
MPEUMYIIECTBA 10 CPABHEHUIO C METOJIaMU, 0a3UPYIOIIUMUCS Ha HEHPOHHBIX CETH JJIs
pacro3HaBaHus YIPAKHECHUS:

1. Bo3amoxHOCTE Jierkoro debug-a uMIieMeHTaIuu.

2. Bo3MOXXHOCTB HACTPOIKY Onarofaps HATMIHIO aHATUTHYECKY 33]JAHHBIX YCIIOBUI
rnepexoaa B CTEUT MallliHE.

3akilouenue

B pesynbrare wuccnemoBaHus ObL1 pa3paboTaH M HMMIUIEMEHTUPOBAH METOJ
OMpeNeeHNus TUNa (PU3NUECKOTO YIPAXKHEHHS 0 BBIXOIHOMY CHTHAIY HEHPOHHOM
cetu Ha O0asze wHepapXWUYeCKOW MallMHBI COCTOSHUN. KMmruiemMeHTanms Merona
MPOAEMOHCTPUPOBAJIA BO3MOXKHOCTh €r0 HCHOJb30BaHUS HA MPAKTUKE, a TaKKE
BO3MOXKHOCTB JIOTIOJTHEHUS METO/a JUIS peanu3aiuu 0ojiee CIIOKHOTO (DYyHKIMOHAA.
Taxxke B mpoliecce MMIUIEMEHTAIUN OBbLTU BBISABIICHBI CYIICCTBCHHBIC OTPaHHYCHUS
METOZAa, KOTOPbIE KOMIIEHCUPYIOTCS IPEUMYILIECTBAMH HAaJl METOAAMU KOHKYPEHTaMH.
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Abstract. The article considers a comparative analysis of several modern machine
learning algorithms for predicting airfare prices for the most popular airlines in
Kazakhstan. As part of the experiment, all the necessary stages of building machine
learning models were completed and possible alternatives were considered. An important
element of this kind of task is data preprocessing, which is critical in any machine
learning project. This work included a data cleansing process and the use of additional
datasets to improve the quality of the results. The set of algorithms considered in this
paper was quite wide, and the use of boosting and bagging algorithms proved to be
positive. The results of the work obtained using metrics for regression problems can be
considered satisfactory and display understandable and readable trends in the data. To
improve the results for future studies, it is necessary to use a dataset over a longer period
and exclude artificial factors that may influence pricing. It should be considered that the
main purchases of air tickets fall on Kazakhstani airlines, which are highly subject to
state regulation and the economic situation in the country.
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Annoramusa. Makanana KaszakcraHnarbl eH TaHbIMajd aBHAKOMIIAHMsIIAp YIiH
oye OmneriHiH OarachlH OoJDKayFa apHajraH OipHelle 3aMaHayH MAallHMHAJBIK OKBITY
ANTOPUTMJIEPIHIH CaJIBICTBIPMANbI TaJIaybl KapacThIpbUIaIbl. OKCIIEPUMEHT Oelriri
pETiHIe MAIIMHAJIBIK OKBITY YJTLICPIH KYPYIbIH OapIbIK KaXKETTi Ke3CHASP] asKTall bl
KOHE BIKTUMall OanaManap KapacTeIpbUIAbl. MYyHJail TarnchPMaHbIH MaHBI3/IbI
SNIEMEHTI Ke3 KeJTreH MAaIlMHAJBIK OKBITY JKOOAchIHIa MaHbBI3ABI OOJBIN TaOBUIATHIH
JepeKTeplli ajiblH aja eHaey Oonbin TalObimanel. Bysr skyMbic nepekTepai Taszanay
MIPOIIECiH KOHE HOTHXKENEP/IiH CalachlH KAKCapTy YIIiH KOCHIMINA JAEPEKTEP KUBIHBIH
nadjanaHynbl KaMThIIBL. ByJl jKyMBICTa KapacThIPBLIFAH AJITOPUTMICD *KUBIHTHIFBI
eTe KeH OOJIIbl OHE KYIICHTY KoHE KanTay alTOpHUTMICpIH Nalijanany OH OOJJBL.
Perpeccusi moacenenepiHe apHanfaH KOPCETKIIITEPHI KOJJIaHY apKbLIbl aJlbIHFaH
KYMBIC HOTHI)KEJIEPiH KaHaFraTTaHAPIIBIK JIETl caHayFa XKoHE JepeKTepe TYCIHIKTI KoHe
OKBLJIAThIH YPJIICTepAl KepceTyre Oosanbl. bomaimak 3eprreyiepliH HOTHKENIepiH
KaKcapTy VIIiH JepeKTep *KMHAFbIH Y3aK YakbIT OOWbI maiiianany »oHe Oarara acep
€Tyl MYMKIiH >kacaHIpl (hakTopiapibl alblll TacTay KakeT. ©ye OWJIETTepiH CaThII
QJTYJBIH HETI3T KeJieMi MEMJICKETTIK PETTEYIe MOHE eNIJICTT SKOHOMUKAJIBIK JKaFaaira
JKOFapbl OaFbIHATHIH Ka3aKCTaH/IbIK aBHAKOMITAHUSIApFa TUECITI €KeHIH €CKEPreH KOH.

Tyiilin ce3mep: nepekrep, Tanmay, pErpeccHs, aJIropuT™M, aBHAKOMIIAHUSIIAp,
MAIIIMHAJIBIK OKBITY

Joaiiexce3 ywin: /. Enunxan, /[. bucenranuesa. Apua Omierrep OaracelH Oommkay
YIIIiH MalIMHAJIBIK OKY aJTOPUTMCPIH Tanaay// AKIapaTThiK jKoHE KOMMYHHUKAIUSITBIK
TEXHOJIOTUSUTAP/IBIH XaNbIKapabIK )kypHaibl. 2023. V.4. Ne 1. bet 73-84 (opsic TiniHzAe).
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Annoramus. Crarbs paccMaTpuUBaeT CpPaBHHUTENIBHBIH aHANN3 HECKOIBKUX
COBPEMEHHBIX alNTOPUTMOB MAalIMHHOTO OOYYeHHWsS IJisi MPOTHO3MPOBaHHs IICH Ha
aBHaOmiieTel Ha Haubojee NOMyIsIpHbIC aBuakomnaHuu Kazaxcrana. B pamkax
SKCIIEPHUMEHTa OBbUIM BBHIITOJHEHBI BCE HEOOXOAMMBIE ATalbl MOCTPOCHHS MOAETCH
MAIIMHHOTO OOY4YeHUs W OBUIM PacCMOTPEHBI BO3MOXKHBIE allbTEPHATHUBBL. BakHBIM
3IIEMEHTOM TaKOTO POJIa 33134 SABJISIETCS peiBapuTeNbHast 00paboTKa JaHHBIX, KOTOPAst
HUMeeT pelarolee 3HadeHue B TF000M IMPOEKTe MAIMHHOTO 00y4eHusl. JlanHbie paboThI
BKITIOUAJTH B ce0s1 TPOIIeCcC OYMCTKHU JAHHBIX M HCTIOIb30BaHNUE TOTIOIHUTEIBHBIX HA0OPOB
JAHHBIX JUTA YIyYILICHUs KadyecTBa pe3yipTaroB. Habop anroputMoB, paccMarprBaeMbIX
B JJAaHHOW paboTe, OBUT JOCTATOYHO LIMPOK, U MCIIOIb30BAHHE ANTOPUTMOB OyCTHHTA H
OSTTHHTA ITOKa3aJ10 ce0s € TIONOKUTEIBHOM CTOPOHEL. Pe3ynbTarsl paboThl, ITOTyYeHHbIE
C WCIIONB30BaHMEM METPUK Uil PErPEeCCHOHHBIX 3aja4, MOTYT OBITh TNPH3HAHBI
YAOBIETBOPUTENLHBIMHU, U OTOOPaKAIOT MOHSATHBIE W YHWTAEMbIE TPEHJABI B JAHHBIX.
Jnst ynydiieHus pe3ysbTaToB Ha OyAyIIMe MCCIIETOBaHUST HEOOXOIMMO HCIIOIb30BaTh
Ha0Op JaHHBIX 32 OoJsee JTUTENbHBIH MepHo]] BpeMEHH M HCKITIOUUTh HCKYCCTBECHHBIC
(daKTophl, KOTOpBIE MOTYT OKa3blBaTh BIMSHHE Ha QopMupoBanue neH. Cremyer
YUUTHIBATh, YTO OCHOBHBIC IOKYIKM aBHAOWIICTOB MPUXOAATCS Ha Ka3axXCTAHCKHE
ABHAKOMIIAaHHWHU, KOTOPBIE CHIIBHO TIOIBEP’KEHBI TOCYIAPCTBEHHOMY PETYIUPOBAHUIO H
SKOHOMHYECKOHM CUTyallu B CTPaHe.

KioueBble ciioBa: JaHHBIC, aHajIW3, PErpeccusi, alrOPUTM, aBHAKOMIIAHUH,
MaIIuHHOE O0yUCHIHE

s uurupoanusi: JI. Emmnxan®, JI. bucenraiaweBa. AHaiu3 ajJrOpUTMOB
MAIIMHHOTO 00YYEHUs JJIsl IPOTHO3UPOBAHUS 1IeH Ha aBHaOmieThl// MexayHapOaHbIH
KypHa1 HHQOPMAIMOHHBIX M KOMMYHHKAITHOHHBIX TexHoiorui. 2023. T. 04. Ne 1. Crp.
73-84 (Ha pyc.). https://doi.org/10.54309/1JICT.2023.13.1.007

BBenenune
B HacTosmee BpeMs MHOTHE IIOJB30BATEIM MPEANOYUTAIOT MPUOOpETaTh
aBUAOWIIETHl Yepe3 OHJIAH-CEPBUCHI, TaK KaK 3TO SBISETCS OBICTPBIM, YIOOHBIM H
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6e3omnacHbIM criocoboM. B Kazaxcrane nmeercst 3HaYUTEIbHOE KOJIMYECTBO KOMITAHUH,
MIPEeIOCTABIAIONINX TaKue yCIyTd, BKirodas Aviata, Chocotravel, Tickets, Kaspi Travel
u apyrue. Takne cepBUCHI elIE HA3BIBAIOT CEPBUCAMH arperaTropamu, Tak Kak OHU B
OHOW TuTaTPopMe COOMPArOT BCIO HWH(MOPMAIMIO W IPEIOCTABISIOT BO3MOXXHOCTH
CpaBHCHUA. Baxno OTMETUTH, YTO Y KJIIMECHTOB €CTHh BO3MOXXHOCTbH HpI/IO6peTeHI/I$I
OWJICTOB HANpPAMYI0 y aBUAKOMIIAHWM, HO TaKHE Cllydal HE pPacCMaTpUBAIIUCh B
paMKax maHHOU pa0boThl. CepBUCHI — arperaTopsl MOIYYAIOT JOXO ITyTeM J00aBICHUS
(DUKCHPOBAaHHOM KOMHCCHHM K KaKJOH MOKYIKe, W, B3aMEH, MpPEAJIaraloT KIWEHTaM
yIOOHBIH CEepBUC, BKIIOYAs CalT, MOOWIBHOE TPHIOKEHHE, TOYKH TPONAXK U
KpYIJIOCYTOUHYI0 Tonaep:kky. C MOMEHTa OCHOBaHHMsS, TaKHE CEPBUCHI COOHPAIOT
JaHHBIE O MEpeJIeTax CBOMX KIMEHTOB, YTOObI MOBBICUTH Kau€CTBO MPEAOCTABIISIEMOTO
cepsuca. Kak arperaropsl 1ieH Ha aBHAOWIICThI, UM OBUIO OBI ITOJIE3HO Y3HATH, KaK
MPOTHO3MPOBATh ILIEHY OMJIETOB M Kakash MOJeNb MPOTHO3HPOBAHMS IyYllle BCETO
COOTBETCTBYeT UX JaHHBIM. DTO TIO3BOJHT HCIOIB30BATH Ooliee AMHAMHUYECKOE M
NEPCOHATIMU3UPOBAHHOC BBICTABJICHUC II€HLI B 3aBUCUMOCTH OT NOKYIIATCJIA 1 BPEMCHU
MTOKYTIKH C UCIIOJIb30BAaHUEM AJITOPUTMOB MAIIMHHOTO 00YYEeHHS.

MeTO)IBI MAaIInHHOTIO O6yquI/I$I MMO3BOJIAIOT pPEIIaTh 3aaadun KJ'IaCCI/I(bI/IKaHI/II/I u
KJIACTepU3alliu 00BEKTOB, & TAKXKE MPOBOIUTH IIPOTHO3UPOBAHKE U BHISIBIICHUE TPEHIOB
Ha OCHOBE HCTOPHMYECCKHUX MaHHBIX (Zhou, 2019). Ilpu HCIONB30BaHUH AJITOPUTMOB
MAaIlIMHHOTO O00y4YeHUs, 4eM Oojiee OOLIMPHBI U CTPYKTYPUPOBAaHBI JaHHBIC, TEM
BBIIIIE BEPOSITHOCTH IMONYUYEHHsI XOPOIIUX PE3ylbTaroB. Takke OueHb BaXKEH pa3Mep
HUCTOPHUYECKOI'O Ha60pa JaHHBIX, TaK MOAC/Ib 06yqaeTc;1 MMEHHO Ha HuX. B HaCTOAIIICC
BpeMs B MUpE CYIIECTBYET MHOKECTBO MPUMEPOB YCIEIIHOTO MPUMEHEHHS METOJOB
MaIIMHHOTO OOy4YeHHs Ui PelleHHs 3ajJad B pa3InyHBIX cekTopaxX. bomee Toro, 3a
MOCJICAHUE TOAbl KOJIMYCCTBO MMPOIrpaMMHOI0O O6CCHCLICHI/I$I " anmnapaTtHoro peucHusd,
IJe yXe MpOBeNeHbl HACTPOWKH, W ONTHMHU3ANUS IO 33/1a4 MAIIMHHOTO OOyYeHUs
3HAUUTENIbHO YBEIUYWIOCh. TakkKe pacTeT pasMep cooOlIecTBa MO BCEMY MHDY,
KOTOpBI€ pa3pabaThIBalOT Pa3IUYHBIC PEIICHUS U JCIATCS UMH B OTKPBITOM JIOCTYIIE
IUTS MICCIIeZioBaTeNell U MPaKTHKOB

OnHO#l M3 MepBBIX pabOT B HAYYHOW JHUTEparype, KOrja YUYCHBIE HCIOIb30BaIH
MaIIMHHOE OOyYeHHs JJIs TPOTHO3a IIeH Ha aBHadmiIeTsl, Obina padora (Etzioni et al.,
2003). Ony6nuxoBanHas enié B aprycre 2003 rozma craths BbI3Baja OOJIBIIONH HHTEpEC
B COOOIIECTBE MCCIeoBaTeNell U MPAKTUKOB, MMOCKOJIBKY MOKa3ala, YTO P MTOMOIIN
HYXHBIX aJITOPUTMOB BO3MOXXHO IOCTPOUTH CHCTEMY, CIIOCOOHYIO TpElCKa3bIBaTh
LIEHbl Ha aBWaOWIETh. ABTOPBI pa0OTHI CTaBWIM Tiepei, cOOO# Ieiab HCCIe0BATh
3aBHICHMOCTH IICHBI Ha aBHAIIEPEIIET OT BPEMEHH U OTIPe/IeNINTh Hanboee Y3 peKTHBHBIE
AJTOPUTMEI, CTIOCOOHBIE OOHAPYUBATh TAKUE 3aBUCUMOCTU B HAOOPE UCTOPHUUCCKUX
naHHBIX. OHU TaKXe MCCIe0BalIN, HACKOJIFKO BO3MOYKHO COXPAaHUTh JACHBTH KIIMEHTA,
WCIIOJIB3Ysl JAHHBIE AITOPUTMBI U 0OBEMHBINH HAOOp MAaHHBIX IS HAXOXKIEHHS Ooiee
BBITOIHOW IIeHBI Ha aBuabunetsl. B apyroit cratee (Groves u Gini, 2015). aBTOpHI
MIPEUIOKMIA aNTOPUTM, ONTHMH3HUPYIOIINK BpeMs MOKYIIKH aBhabmiera. M3BecTHO,
qTO BBI60p HaJIC)Kauero BpEMCHU IMOKYIIKN aBHAOMJIIETOB CJIOKHO CMOJCJINPOBATh,
JlaKe TIPH U3BECTHOW WH(POPMAIMH 110 HCTOPUYESCKUM LIEHaM Ha OMJICTHI B HEKOTOPOM
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uHpopMau u3 orpaciu. [Ipeanaraemelii B cTaTbe ajdropuT™M MpeAiiaraeT pelieHue
JUIl JAHHOW 3a/laud, a TaKKe IPENOCTaBISIET OLIEHKU IMPOU3BOAMTEILHOCTH CBOUX
pElLIEHU Ha BBIYMCIUTENBHBIX MalllMHaX. YUYMTHIBAs JKEIAEMBbIM MaplIpyT peiica u
JaTy TOE3/KH, aJrOPUTM HCIOJIB3YyeT METOAbl MAIIMHHOIO OOyYeHHs Ha IMOCIEAHUX
KOTHPOBKAax IICH Ha OWJIETBl OT MHOTHX KOHKYPHPYIOIIMX aBHAKOMITAHUH, YTOOBI
npeacKa3aTh OyAyLIyI0 OKHAAEMYI0O MHHMMAJIBHYIO LEHY BCEX IOCTYNHBIX PEHCOB.
B craree (Lantseva et al., 2015). aBTOpsI OTMEYAIOT HAOMPAIONIYIO TOIMYIIIPHOCTH
MyTEIIECTBUI Ha caMoJIeTaX B MUPE U OMHUCHIBAIOT 0COOEHHOCTH POCCHIICKOTO PBIHKA
aBHAIIEPEBO30K, KOTOPbIE TOJDKHBI OBITH UCIIOIB30BaHbI B MOZIENIH TPOTHO3a CTOMMOCTH
aBUAaOMIICTOB. ABTOPBI HCIOJNB30BAM JIAHHBIC, TIOJIYYEHHBIX OT JIBYX HE3aBUCHMBIX
arperaropoB HH(GOPMAIMHK O [ICHAX Ha OMJIEThI, U HA OCHOBE MTOJYYCHHBIX TaHHBIX ObLIa
[IOCTPOEHA 3MITUPUYECKAsl MOJIEIb IPOTHO3UPOBAHMSA C HCIIOIb30BAaHUEM AJITOPUTMOB
MAaIIMHHOTO OOYYeHUs AJISl pa3HBIX HampaBieHui moneToB. B crartee (Tziridis et al.,
2017). aBTOpHI pemiaroT MpoOJeMy MpPOTHO3a IIeH Ha aBHaOMIeThl. [ Tux menei
OHU JIETAIBHO MPOAHATU3UPOBATIN HA0OP MPHU3HAKOB, XapaKTEPU3YIOIIUX PETYIISPHBIH
MOJIET, W PACCMOTPENU JaHHBIE MPU3HAKW KAaK OCHOBHBIC (DAKTOPBI, BIMAIOLINE
Ha IICHy aBHa0mieTa. ABTOPHI HCIONB30BAIM MHOXKECTBO Hambojee MOMyJsIPHBIX
MoJieJiell MaIIMHHOTO 00Y4EHUsI JUIsl TOr0, YTOOBI TOA00paTh HAMITYUYIINI BapHAHT IS
[IPOTHO3UPOBAHMSI aBUAOMJIETOB IIEHbI, KOTOPbIE OyAeT 0TOOpa)kaTh TPEHABI B JAHHBIX.
Pesynbrars! Kaxka0it MOAEIH U UX TIPOU3BOTUTEIBHOCTD CPAaBHUBAIOTCS JPYT C IPYTOM,
a TaKKe MPOMCXOAMT MHTEPNPETALsl U AUCKYCCHsI IOYeMy AaHHBIE MOAEIH CMOTYT
OKa3aTh 3HAYMTENbHOE BIUsSHUE Ha pe3yibrar. B cratbe (Chen et al., 2015) aBropsl
MPOTHO3HUPYIOT M3MEHEHHE LIeH Ha aBUaOWIIEThl B PEKHUME peanbHOro BpeMeHH. B
3TOH cTaThe paccMaTpuBaeTCs MpobieMa NMPOrHO3UPOBAHUS CTOMMOCTH aBUAOMIIETOB
U TIPENCTaBISETCS CHCTEMHBIH MOAXON, KOTOPBIA OXBaThlBaeT HamOosiee BaKHBIC
ACIEKTHI IOCTPOCHUS IPOTHO3UPOBAHMS, BKJIIOUASl MOJECTUPOBAHUE JAHHBIX, AJITOPUTM
MPOTHO3MPOBAHKSI U TMOCTPOEHHE CTPATeTMH JOJTOCPOYHOTO IMPOTHO3MpoBaHUs. B
CTaThe OLIEHMBAETCS MOJAEb MPOTHO3a Ha PEANbHBIX LEHOBBIX TaHHBIX, COOpaHHBIE
C pas3sHbIX MapIIPYTOB U1 KPAaTKOCPOYHOIO M JIOJATOCPOYHOIO MPOTrHO3MpoBaHus. B
cratbe (Abdella et al., 2021). aBTOpBl aHATM3UPYIOT MPOOIEMY CO CTOPOHBI KIMEHTA,
U TIpenIaraioT ABa THIA MOAENEH A SKOHOMHUH JEHET KJIMEHTOB: MOAEIH, KOTOpPhIE
MPEACKa3bIBAIOT ONTUMAIILHOE BpeMsl AJIsi MOKYIKH OWjieTa, W MOJIENH, KOTOphIe
MPEACKA3bIBAIOT MHUHUMAJBHYIO CTOMMOCTh Omiera. BakHO OTMeTHTH, 4YTO UIA
KKIIOH U3 3a7a9 CTPOUTCS CBOS MOJICTh MAIIMHHOTO 00y4eHus. B crarbe (Wang et al.,
2019) aBTOpPBI aHANM3UPYIOT 3HAYUTEIBHBIN MPOrpecc B UCKyCCTBEHHOM WHTEIIEKTE
U MallMHHOM OOy4YeHWH, U HAaXOXAEHHUsS CKPBITHIX 3aKOHOMEPHOCTEH B AaHHBIX
W MOAETHPOBAaHMS HM3MCHEHMs LIEH Ha aBUAOWIEThL. ABTOpPBHI CTaTbu MpEAJararoT
CTPYKTYpYy, KOTOpasi coueraer B ceOe ABa Ha0opa [OaHHBIX C MOAKIIOYECHHEM
MaKpPOIKOHOMHUYECKHX TIOKa3aTesiel U UCIOb3YIOT AITOPUTMbI MAIIMHHOTO O0yUYCHHS
JUISL MOZIEIMPOBAHNUS CpEIHEKBapTaIbHOM LIEHBI OnieTa, OCHOBaHHAs Ha Pa3HBIX Mapax
IIyHKTOB OTIPABJICHUSI U HA3HAUCHHUS.

Brimie mpencraBineHHbIe CTaThil OBLIM MPOLUTUPOBAHBI BO MHOTHUX H3BECTHBIX
paborax B MoXoxel TeMaTHKe, YTO MOAYEPKUBACT HX BXKHOCTD U BIIMSIHAE HA Pa3BUTHE
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00JIaCTH MAIIMHHOTO OOydYeHHWs JJs MpOrHo3a I[IeH Ha aBuabwierel. Ha ocHoOBe
MIPEACTABIICHHBIX padOT OBUTH pa3paboTaHbl 00jIee TOUHBIC U 3P PEKTUBHBIC aITOPUTMBI
MAaIlIMHHOTO W TIyOMHHOTrO OOydYeHHs JUIsi MPOTHO3UPOBAaHUS IIEH Ha aBUAOWICTHI,
KOTOPBIE yCIIENTHO IPUMEHSIOTCSI B COBPEMEHHBIX CEPBHCAX MPOJaKH aBUAOUIIETOB.

MarepuaJjbl 4 METOAbI

Onucanue Habopa OaHHbIX

Habop maHHBIX, MPEeqOCTaBIEHHBINH OXHUM W3 CEPBHCOB — arperaTtopoB IeH It
HCCIICNIOBATENILCKUX IIEJICH, COACPKUT O00e3TUYCHHYI0 HH(OpMAIUI0 O Tpoxaxax
aBHaOWIIETOB 3a NIEeCATh JHEW B HOsIOpe Mpomuioro roja u BKiIrodaer okoio 10000
CTPOK JaHHBIX. B Ha0ope MaHHBIX MPUCYTCTBYET MH(OPMAIUA 00 a’poropTe BhUIETA
Y TIpUIIETa, BPEMEHU BBIIETA U BPEMEHHU MMOKYIKH OUJIETOB, HA3BaHUH aBUAKOMITAHUH,
KJIacce TI0JIeTa ¥ [IeHe TIOKYTKU OnieTa B TeHre, HallmoHaJ bHas BaimioTa Kazaxcrana.

s 0003HaUEHUST MECTOIONIOKEHUS adPONOPTa BhUICTA M MPHIIETA UCTIONB3YETCS
YHUKAJIBHBIN TPeXOYKBEHHBIH KO, KOTOPBIH SABISETCS UASHTH()UKATOPOM, TPHHATHIM B
aBUAIMOHHOM U TIOTUCTUYECKOM MHAYCTpUU MeXIyHapOJHOM acCoLiMaliiy BO3yIIIHOTO
tpancnopta (IATA), manpumep, kox NQZ ucronsyercs isi 0003HaYSHHS a3poIiopTa
ropoga AcraHa. Bpems BeUIeTa M BpeMs MPHOOPETCHIS aBHaOUiIeTa MPEACTaBICHBI B
BHJIC BPEMEHHOM MeTKH ((popmar timestamp), TOUHOCTh KOTOPOH U3MEPSIETCS B JOJISIX
cexkyHnbpl. Kiacc monera ompezenseT KaTeropuio MepesieTa, BKIIOYAINIyI0 B ceOs
nepsIil knace (F u A), ousnec-knacce (C, J, R, D u I), npemuym-axonom (W u P), sxoHom
Y, H,K,M,L,G,V,S,N, Q, OuE) u 6a30oBsIii 5kxoHOM (b).

Ha mepBoM 3Tare HCKITI09aIiCh BCe ClTydan, KOTOPEIE MOTYT CO3/IaTh HETOYHOCTH B
pe3yibrarax, a Onners 0e3 1ieH He yIUThIBATUCh. CTpOKH O€3 1eH OB UCKITFOUSHBI TaK
KaK 3a/1a4a IpOTHO3a IIEH OTIpeieIeHa Kak perpecCHOHHAsI 3a/1a4a MAITHHHOTO O0y9IeHHUs
¢ yuutelieM. B pamMkax NMpOEKTHpPOBAaHUsS MPU3HAKOB, JOOABJICHBI JIOTOJIHUTEIBHEIC
(dbyHKIMH U1 pacyéra BPEMEHH OXXUIAaHUS MEXIy BpEeMEHEeM IIOKYIKH Ouiera u
BBUIETOM, KJIACCU(UKAIIUY KIIACCOB, U APYTrHe QYHKIIUH,

Taxoke, [Ba JOMONHUTENHLHBIX HA0Opa JaHHBIX HCIOJIB30BAIHCH JIIS CIEIYFOIIAX
Lenen:

- cmoptasia Open Airport Data ucrions3oBanack HHPOPMAIIUS O MECTOPACTIONOKEHUN
BCEX adpOIMOPTOB B Mupe (IIMPOTA, TONTOTA) JJISl pacuera PacCTOSHUS MEXIY IBYMS
a’POIOPTaMHU U Pa3MepP adporopToB (OONBIIOHN, CPETHII UITH MaJIBIH);

- W3 KalleHAaps HaIMOHAJBHBIX Tpa3qHUKOB KazaxcraHa Bce BBIXOJHBIE U
Mpa3aHUYHBIE (KpacHBIC) JHHW HCIONB30BAIMCH 1T OOO03HAYCHHS TOTO, BBUIET B
pabouuii IeHb WK HET.

Baxxao orMmernTh, uTo Ha moprtaie Open Airport Data pacmosoxeHne a3pornopToB
yKa3aHO B BHJIE Teorpaduueckoro yka3aHHs JOJTOTHI M MUpPOTHL. [l pacuéra
pacCTOSIHEST ~MEXAy a’polopTaMu  HCIONb30Bajach (opMmyna «raBepcHUHyca
(haversine)» (Chopde u Nichat, 2013) a5t BEIYMCIICHUS] paCCTOSHISI IO TyTe OOJIBIIOTO
Kpyra MEXIy AByMsI TOYKaMU, TO €CTh KpaTdyallllero pacCTOSHUS MO MOBEPXHOCTH
3eMJTH, 9TO JAa€T PACCTOSHUE MEXIY TOUKAMH «II0 MPSIMOi», 0e3 ydeTa XOJIMOB, Hall
KOTOPBIMU OHU TIPOJIETAIOT caMmojeThl. ECTECTBEHHO, YTO Takoil pacueT He SIBISIETCS
MOJIHOCTBIO TOYHBIM, TaK KaK MEPEeeT CaMOJICTOB COIMPOBOXKIACTCS ropaszno Oolee
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CIIOXHBIMH COBPEMEHHBIMU CHCTEMaMH TIOJCYETOB, OJHAKO 3TO MOXKET MO OonblIen
4acTH JaTh pacyeT BpPeMEHH MEXIy AByMs Toukamu. Dopmyna pacuéra paccTosHUA,
npeoOpa3oBaHHas B BUe (GOPMYIb, BEIIAUT CIETYIOIIM 00pa3oM:

®dopmyna raBepcuHyca:

A A
a = sin? <7(p) + COS @y * €OS @, - sin? (7)

c=2-atan2(+va, /(1 —a))

rae — mMpoTta, — foarora, R — paguyc 3eminu (cpennuit paguyc = 6,371xkm); Yoist
JOJDKHBI OBITH B pajiiaHax, 4YToObl IEPEHTH K TPUTTEPHBIM (DYHKIIHSIM.

B pesynbrare npoBeneHHOTO aHajlu3a IPU3HAKOB, BBHISBIEHBI CEMb OCHOBHBIX
MPU3HAKOB, KOTOpBIE OYyIyT HMCIONB30BAaHBI ISl QJTOPUTMa MALIMHHOTO OOyuYeHHS
B KayecTBE HE3aBHCHUMBIX IIEPEMEHHBIX, a IleHa aBuaduiera OyaeT 3aBUCHMOM
nepeMeHoi. Taxke onmMcaHbl Kak AaHHBIE 3aBHCHMBbIE MPU3HAKW MOTYT MOBJIUATH Ha
LIeHy aBHaOuJIeTa B BUJIE IPEIOIOKECHUS:

Ta6m/1ua 1- «Ta6n1/111a MPU3HAKOB I aHaJInM3a LICHbL aBHaduIIeTay

1 I[I/ICTB,HHI/IH Paccrosinue MEXKAY aspoIopTOM OTHPABJICHHS U a3POITIOPTOM HpI/I6LITI/I$I,
HCYUCIEIEMOEC B KMWJIOMETpax. Hpez{nonarae’rcx, YTO YEM JajiblIC Apyr OT ApyTra
Haxo4sTCs ABa adporopTra, TEM JOPOKE LCHa outera.

2 | Bpems oxwunanus | PasHuna Mexxay BpeMeHeM IOKYIKOH OHiIeTa U BpeMEHEM OTIIPABIICHHUS B
vacax. [Ipegmonaraercs, 4To 4eM paHblle ObUI KyIUIEH OHMJIET, TEM OH JeHIeBIIC.

3 | ABuakommanus | Ha3zBanue aBHakoMmaHuH, BBITONHSAIOMIEH pelic. MHOrMe aBUaKOMIIaHUU UMEIOT
YETKO BBIPA)KEHHBIH ypOBEHb 00CITY’)KUBAaHHSI, COOTBETCTBEHHO CTOUMOCTH

bunera.
4 | Kiacc 6unera Knacc naccaxupckoro ounera. IIpenmonaraercs, 4To 4eM BBIIIE KIACC, TEM
nopoxe Omer. Hactosimue mpaBuiza peryIupyoTcsi BHYTPEHHIMH IPaBHIAMH
KOMIIAHUU.
5 |Pa3zmep Pasmep asponopra. [Ipeanonaraercs, 4To €Ciid a3ponopTHl B 000X TOpOAax
a’poropTa KPYTIHBIE, TO B 3THX ropojiax 6osee pa3BUThI aBUANIEPEBO3KH U, COOTBETCTBEHHO,
CTOMMOCTb OMJIETOB JIEIIEBIIE.
6 | KomuuectBo KonuuecTBo maccaxupoB Ha ofHy NoKyIky. [Ipeanonaraercs, 4To eciu yenoBek
MaccaxMpoB HOKyHaeT OMIIeTHI Cpa3y HECKOJIBKUM JIIOMSIM, UX OMIIETHI OOXOAATCS eMy
JIeHIeBIIE.

7 | BeIxomHOM HITH HpI/ISHaK KOTOpBIﬁ TIOKa3bIBACT ABJIACTCA JIM ICHb BBIXOJAHBIM HUJIN HCT.
HpaSI[HI/ILIHHﬁ HpennonaraeTcx, YTO, €CJIM BBUIET MPOUCXOAUT NEPE BLIXOAHBIMU HUIIA
npa3gHUYIHbBIMA JHAMH, CTOUMOCTD Ousiera BBIIIE.

B MIPpOCKTax C MAalIWMHHBIM O6y‘leHI/ICM, BAXXHBIM MIAaroM SBJISICTCA IIPOLIECC
BU3yaJIM3allUl UMCIOMIUXCA NAaHHbBIX, KOTOpLIﬁ HamAAHO IMOMOXKCT IMOKa3aTb TPCHABI
B JAHHBIX U YBUACTH Oobliie I/IH(i)OpMaLII/II/I O TOM, KaK pacnpCacCiigarOTCA TaHHBIC. Ha
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Pucynke 1 MOXXHO OTMETHUTB, YTO HAUOOJIEE TOMYISIPHBIMUA aBUAKOMIIAHUSMU B HaOOpe
nanabix seisroTcs KC, DV u Z9, a nambonee momynspHBIMU KilaccaMu OWJICTOB
sBisitoTcst B u E. Taxxe nierasl B KC HECKONBKO BhIIIE, YeM Yy KOHKYPEHTOB. CaMblit
Joporoi kiacc ouneroB — kinacce E. B mo0oM citydae 3Toii nHpopManuy HeJJOCTaTOYHO
JUTSL KAKUX-JTMOO BBIBOJIOB, TaK KaK Pe3yJIbTaThl OYCHb OJMU3KU APYT K JAPYTY.

Puc. I - Fpa(bI/IKI/I pacnpeaciceHus UEH 110 aBUAaKOMIIaHUAM U KJlacCaM 6pOHI/IpOBaHI/Iﬂ

U3 rpajpuxoB Ha PucyHke 2, Ha KOTOPBIX IMOKAa3aHO pacrpeiesieHHe CTOMMOCTH
Ousera B 3aBUCUMOCTH OT PAacCTOSHUS U Pa3HUIIBI MEXIY BpEeMEHEM MOKYITKH OujieTa
Y BpEMEHEM OTIIPaBJIEHUS], BUJTHO, YTO OCHOBHAsI KOHLIEHTPALIMS IPUXOJUTCS Ha JEBBIN
HWKHUH yron. DTO O3HAYaeT, 4TO YeM MEHbIIE PACCTOSHHE, TEeM AeUIeBle OWJIET H
OoJibIIasi KOHIEHTPALMSI LEH, T/ BpEeMs OKUAaHUSI MUHIUMAJIbHO.

Puc. 2 - PaCHpCHCHeHI/IC CTOMMOCTH OHjIeTa OT PacCTOsIHUA U BPEMECHU OKUIaHUSA

Bce Busyanuzanuu, BBINOJHEHHBIC /ISl TIPU3HAKOB DACCTOSHUS W BPEMEHHU
OKUJIaHHs, HE OTOOPaKAIOT SBHBIX 3aKOHOMEPHOCTEW, TOJBKO HEOOJNBIINE TPEHIIBI.
Hampumep, meHbl Ha OWJIETBI JOJDKHBI OBUIM YBEJIMYMBATHCS B 3aBHCUMOCTH OT
paccTosHU, a TOYHEE, YMEHbBIIAThCS B CIIy4ae YBEJIMYCHUS BPEMEHHU OXKUAaHHA. TpH
Jpyrue OCOOEGHHOCTH, TaKHe KaK BBIXOIHOH JCHb WM HAlMOHAJBHBIA Mpa3IHHK,
pa3Mep a’poropTa ¥ KOJIUYECTBO MACCAKUPOB, TAKKE HE MMOKA3aIU OOJIBIION Pa3HUILIBI
u TpedyroT Oonee moapoOHOTO aHanu3a. YToOkl pemuTh, Kakue (GYHKIUN BKJIFOYUTH B
MOJIeJIb, OLICHHBAIOTCS pa3HbIe MOJICITH.
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Pe3yabTathl H 00cy:KaeHHE

Mooenuposanue u oyenxa mooeneti

Kak Obuto ommcaHo paHee, STOT cly4ail pemraeMoi 3aaddl sSBISIETCS MPHUMEPOM
PErpecCHOHHON 3aJayd MAaIIMHHOTO OOydYeHHUS C YYHMTEeNeM, IJA€ MpeACTaBlIEHBI
COOTBETCTBYIOIIME TMpaBHJIbHBIE IIEHBI Ha OWIeTh, W €CTb MHOIO XOpOIIO
3apeKOMEH/IOBaBIINX cebs Momened. B cratbe paccMOTpeHBI  MOMYJsIpHAsS
MHOXKECTBEHHasl JIMHEWHas perpeccus, perpeccus JaepeBa pelIeHui, alropuTM
k-Onmxkaiimux cocefeid ¥ JBa THIA METOJIOB aHCaMOIs, aJrOPUTMBI CIyd4aiiHOTO
Jieca ¥ alTOPUTM IOBBIIEHHS TpagreHTa. BriOop STHX airopuTMOB OOYCIIOBIIEH HX
MIOMYJISPHOCTHIO ¥ BBICOKUMHU PE3yNbTaTaMU B JIUTEPATYpe.

[epen mpormeccoM MonmeNnUpoBaHUs JaHHBIX BCE JIAHHBIE OBUIM pa3/ielieHbl HAa JBE
4acTH, 00yJaroIyI0 ¥ TECTOBYIO BBIOOPKY, B cooTHOIeHnu 80 % k 20 %. Kpome Toro,
nepBast rpymnmna Obula pa3ziesieHa ele Ha JABe TPyIbl: 00yJaromiast ¥ BaIUAAlMOHHYIO.
MHorue ceruanTucTsl CXOAATCS BO MHEHUH, UTO TAKOE JIETICHNE SIBIISETCS ONTUMATIbHBIM
JUIS TeCTUpOBaHUs Mozeneil. B Habope MaHHBIX €CTh KareropuajbHble NEpeMEHHbIE,
TaKkue Kak aBHaKOMIAHWs, Kilacc Omiera, U Uid MX 00pabOTKU HCIOIh30BANICS METOJ
OJTHOKpaTHOTO KoaupoBanus (one-hot encoding).

Uro xacaeTrcsl OLEHKH MOJENeH MpPOTHO3MPOBAHMS, TO UL ITHX IeNed ObuIH
WCIIOJIb30BaHbl METPUKH cpenHekBajparudeckas oummOka (RMSE) u R B kBampare
(R2). OGe MeTpHKH IIMPOKO HUCIONB3YIOTCS B PErPECCHOHHBIX 3a/lauaX M XOPOIIO
3apexkomennoBaiu ceds. RMSE — 310 abconmoTHOE 3HaUYE€HUE, W €ro 4acTo TPYAHO
HMHTEPIIPEeTHpPOBaTh, OH OOO3HAa4YaeT CTAaHAAPTHOE OTKJIOHEHHE OCTaTKOB (WU
middepeHanno MpOrHO3UPYEMBIX 3HaueHHH W HaOmonaempIX 3HadeHui). s
Oonbliell HarsAAHOCTH ObUTM J00ABIEHBl JONONHUTENbHBIE Tpaduku. Bropoii
nokaszarenb, R2, O0OBICHSAET, HACKOIBKO XOPOIIO BCE NPU3HAKK OOBSCHSIOT
W3MEHYMBOCTh LIeHbl Omiieta. Bce pesynmsraTel Ui TSITH alTOPUTMOB MAIIUHHOTO
0Oy4eHUsI ¢ MCIIONb30BaHMEM CeMH HanOoiee Ba)KHBIX NMPU3HAKOB INPEJCTABICHHI B
cleayromei Tadnuiie.

Tabmuia 2 — Pe3yabTarhbl OLEHKH MATH AITOPUTMOB MAIIMHHOTO 00YUYCHHMS JIJIsl TPOTHO3UPOBAHUS
IICHBI aBHaOuIIeTa

1. JIuneiinas perpeccus (Linear Regression): RMSE: 30275.748, R2: 0.39

2. K-6mmxkaitme cocenn (K-Nearest Neighbor): RMSE 33242.439, R2: 0.27
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3. llepeBsbs pemienuii (Decision Tree Regression): RMSE 36682.194, R2: 0.11

4. I'papuentHoe yckopenue (Gradient Boosting Algorithm): RMSE 28003.323, R2: 0.48

5. Cayyaiinbie jeca (Random-Forest Algorithm): RMSE 28204.227, R2: 0.47

Anroputm Gradient Boosting moka3zan jTydmmii pe3ysbTaT ¢ CaMbIM BEICOKUM R2 u
caMbIM HI3KkUM RMSE, HO 3TOT0 HEZOCTaTOYHO JUTSl TOYHOTO TTPOrHOo3a. TOT Ke aHamm3
OBUT TIPOBEICH I TOTO K€ Habopa JaHHBIX, HO C JOMOJHUTEIHHBIMH YCIOBUSMHU.
[IepBoe ycnoBre — 3T0 aHAIH3 TOJIBKO IO OJHON aBUAKOMITAHWH, B TAHHOM CITydae 110
KC, Tak kak 3Ta aBuaKOMIaHHs caMasi OIYJISIpHAs U TIOJI3YETCsl HANOOIBIIINM CIIPOCOM
B Kazaxcrane. [leHOBast OJIMTHKA y MHOTUX aBUAKOMITAHUI pa3Hasi, ¥ 3TOT [10Ka3aTeib
MTO3BOJISIET CAENATh OoJiee TOUHBIHN MPOTrHO3. [Ipu 3TOM yCIIOBHH aHAIN3UPYIOTCS MECTh
MIPU3HAKOB, JIOTHYECKN HCKIIOYas aBHAKOMITaHWIO. BTopoe ycroBue — 3TO aHam3
TOJIBKO TI0 OAHOMY HAIpPaBIIEHUIO, TO K€ caMoOe IMOMyJsIpHOe, AnMarbl - AcTaHa, U
Hao0opoT, AcTaHa - AiMaThl. EcTeCTBEeHHO, UTO IPH 3TOM ClIydae JATBHOCTD IOJIeTa He
YYUTHIBAaeTCS, OHa (PUKCHpOBaHA MEXIy AByMs TOpofaMH. Takke MociIeqHee yCIoBre
ABJISIETCS] KOMOWHAIIMEH ABYX OTIMCAHHBIX BBIIIE YCIOBUH, I7Ie aHATN3 TOIYYeH TOIBKO
1utst omHoM aBrakoMmaaww (KC), 1 TobKo 11 oHOTO HanpasieHus (AcTaHa- ATMaThI).
Bce pe3ynbrarsl ¢ mpuMeHEHHEM YCIIOBUH MPEICTABICHBI B TAOIUIE HIXKE.
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Tabnuua 3 — Pe3ynsrarsl ¢ IPUMEHEHUEM YCIOBHH

Anroputm Tonbko ans ogHoit | Tosbko U1 OHOTO Tonbko a5 ofHOM
aBHAKOMIIAHUU HamnpaBJIeHHs aBMAKOMIAHUM U OJHOTO
(KC - Air Astana) (Acrana - AnmMarbl) HAaIpaBJICHUs
MHuoxeTcBeHHast RMSE: 33218.191 | RMSE: 13482.200 RMSE: 17117.510
JIMHENHas perpeccus R2:0.41 R2:0.34 R2:0.52

K-0mmkaiinime cocenn

RMSE: 36078.610
R2:0.31

RMSE: 16401.175
R2:0.04

RMSE: 26432.099
R2:0.01

JlepeBbs peleHuit

RMSE: 45622.048

RMSE: 18172.996

RMSE: 25233.283

R2:0.04 R2:0.02 R2:0.02
I'panuentHoe RMSE: 33248.101 |RMSE: 14216.710 RMSE: 23478.073
YCKOpEHUe R2:0.41 R2:0.28 R2:0.09

CryyaiiHble Jeca

RMSE: 33404.685
R2:0.41

RMSE: 14887.854
R2:0.21

RMSE: 20500.569
R2:0.36

JomomHuTEeN HBIE YCIOBUS HE JO0ABWIIM KadyecTBa HCIOIB3YEMBIM MOIEIISM,
a Oojee TOro, B HEKOTOPBIX CIyYasX Make YXyAIIWIH pe3yasrarTsl. VcKioueHuem
SIBJISIETCA MOJIEJIb MHOXKECTBEHHOW JIMHEWHOU perpeccru, KoTopas rnokasaja pe3yJsibTar
BoIte 50 %.

3akaouenue

B nmanHO# pabore OBUIO POBENEHO MCCIEIOBAHNE BIMSHUAS CEMH XapaKTEPUCTHK
(mpu3HAKOB) Ha CTOMMOCTH aBHaOmieToB B KaszaxcTaHe Ha OCHOBE MAaHHBIX OHOTO
W3 arperatopoB meH. HecMoTps Ha TO, YTO pe3yibTaThl MCCIEOBAHNS HE TOKa3alln
BBICOKOW 3aBUCHMOCTH MEXAY pacCMaTPHBAEMBIMH XapaKTEPUCTHKAMH M IEHON
aBHabWIIeTOB, HEOOXOAMMO YUHUTHIBATh, YTO HA CTOUMOCTH OHJIETOB BIHAAET MHOKECTBO
(hakTOpOB, KOTOPHIC HE OBUTH PaCCMOTPEHHI B TaHHOH paboTe. BakKHO OTMETHTH, UTO
OCHOBHAsI JIOJNISl aBUAOWMIIETOB 3aKyMaeTcsl Y Ka3aXCTAaHCKUX aBUAKOMIIAHHMA, KOTOpEIE
MTOJIBEPKEHBI TOCYTapCTBEHHOMY DETYIHPOBAHHUI0O W SKOHOMHYECKOW CHUTYalldl B
cTpaHe. BO3MOXHBIM CITOCOOOM YIYHINEHHS] PE3yIbTaTOB SBISAETCS A0OaBICHHUE
OONBIIIETO YHCIIa HE3aBHCHMBIX NEPEMEHHBIX, OIHAKO, HEOOXOIWMO YYHTHIBATH,
yTo 0€3 3HAaHWS JAAHHBIX O MapUIpyTax IOJIETOB 3TO 3aTpygHHUTEIbHO. Kpome Toro,
yaaneHne BRIOPOCOB, KaK pelIeHne, He SBISETCS CTATHCTUYECKH KOPPEKTHBIM, TaK KaK
9TO TPUBEAET K N3MEHEHHUIO HCXOIHOTO Habopa JaHHBIX.
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Abstract. Today we live in a technological society. Information systems (IS) are
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Higher education institutions are at the center of today's economic, social and cultural
changes. It is in these institutions that knowledge is accumulated and transmitted. To
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information technology to ensure sustainable development. Unfortunately, there is not
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for higher education institutions. Article reviews studies that are about the effectiveness
of higher education information systems and draw several conclusions based on the
collected data.
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’KOF APBI BLUIIM BEPY CAJIACBIHJIA AKIAPATTBIK JKYHEJIEP/II
KOJIJAHYABIH TUIMALJIITTH BAFAJIAY/IbI 3EPTTEY K9HE
KETLIAIPY

II1.0. Canimoex, A.K. Mycmacgpuna

Caniméex Ilbinap OmapOeKkKbI3bI — «AKNAaparThIK >Kyhenep» KagenpachblHbIH
MarucTpaHThI, XalbIKapalblK aKMapaTThIK TEXHOIOTUSIIAD YHUBEPCUTETI

Mycrapuna Axkkbi3 KypakoBHa — OKy-o[iCTeMEIiK JXKoHE aKaJeMUSIIBIK >KYMBIC
JeTapTaMeHTIHIH JAUPEKTOPBl, TEXHUKA FHUIBIMIAPBIHBIH KaHIUIATHI, «AKNapaTThIK
KyHenep» KadenpacblHbIH JOUEHTI, XalbIKapaiblK akKMapaTThlK TEXHOJOTHUSIIAD
YHHUBEPCUTETI

© 11.0. Canimbexk, A.K. Mycraduna, 2023

Aunnotauus. bByrinne 6i3 nudpribik KoFamzia eMip Cypin KaTelpMbI3. JKoraprbl
OKY OpBIHJApbl OYTiHTT 3KOHOMHUKAJIBIK, QJIEYMETTIK >KOHE MOJCHHU ©3repiCcTepiH
OpTambIFbIHIA, CON cebenTi e3repicrepre OeiiMaeny YIIiH COHKEC aKIapaTThIK
TEXHOJIOTHSUIAp d3iplieHy YCTiHxe. OKiHilKke opa, acipece XKoraprbl OKy OpBIHIAPHIH
IT-rexHOMOTMAIAPMEH KaMTaMachi3 €Ty OOWBIHINA 3ePTTEYNIep KeTKUTiKCi3. Makaiana
XKOFapbl OiiM OepyliH akmaparThlK KYHeNepiHiH THIMIUIr Typaibl 3epTreyliepre
LIOJTy JKacallblll, KUHAJFAH JIEPEKTep HETi3iHAe KOPBITBIHABI JKacanaibl. ¥ ChIHBUIFaH
aJITOPUTMHIH OipKaTap epekiiie Oenrinepi 0ap, 01 aKImapaTThIK KYHeIepIiH Kayinci3airid
Oarayay eHreiiH apTThIpyFa MYMKIHJIK Oepe/li; aknapaTThIK KayilCi3IiK calaChIH/IaFbl
e3repMerIi JKaFIaiapra yakThUIbl IeH KO0; Oarajiay MpoOLECiH KbULIaMaaTaIbl.

Tyiiin ce3nep.: e-learning, HHTEIUIEKTYaI Bl TEXHOJIOTHSLIAP, TUPPIIBIK IEKTPOHIBI
OKYJIBIK, THIMILITIK, 3€pTTEY

Hoiiexco3 ymrin: 11.0. Conimbek, A.K.Mycraduna. XKorapsl 6in1im Oepy canacbiHga
aKIapaTThIK JKyHenep/ Il KONIaHyablH THIMILIITIH Oaranay/bl 3epTTey KOHE KETUIIIpY
//AKTapaTThIK )KoHE KOMMYHHKALUSIIBIK TEXHOJIOTHSIIAPABIH XaIbIKAPAIBIK KypPHAIIbI.
2023.V.4. Ne 1. ber 85-94 (opsic Tininae). https://doi.org/10.54309/1JICT.2023.13.1.008

HNCCIIEAJOBAHUE U COBEPHIEHCTBOBAHUE OIIEHKHA
IOPEKTUBHOCTHU UCHTHOJBb30BAHUS UHOOPMALIMOHHBIX
CUCTEM B CO®EPE BBICHIETI'O OBPA3OBAHMUSA

11.0. Canumoex, A.K. Mycmagpuna

Canumbex Hlpinap OMap6exoBHa — MarucTpanT kadeapsl «MHOpMaITMOHHBIX
cuctemM», MexXIyHapoIHOTO YHUBEPCUTETa HH()OPMALTUOHHBIX TEXHOJIOTHI

Mycradpuna Akkbi3 KypakoBHa — KaHIUIaT TEXHUYECKHX HAYK, JOLUEHT Ka(eapbl
«MHpOPMAITMOHHBIX CUCTEM», TUPEKTOp NeMapTaMeHTa 1Mo y4eOHO-MEeTOANIESCKOW H
aKaJmeMHU9IecKoi paboTe
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Annoramus. CerofHss Mbl XHBeM B IH(poBoM oOmiectBe. Bricmimne ydeOHbIE
3aBEJICHUS] HAXOAATCS B LEHTPE CETOJHSIIHUX SKOHOMHYECKHX, COIHMAJbHBIX H
KYJBTYPHBIX H3MeHeHHH. UTOOBI IMETh BOBMOXKHOCTD aIallTUPOBATHCS K M3MEHEHUSIM,
YHHUBEPCUTETHI pa3padaThiBalOT COOTBETCTBYIONINE HH(POPMAIOHHBIE TEXHOJIOTHH JIS
obecrieueHus ycTOMIHBOTO pa3BuTHs. K coxkaJeHNI0, HEIOCTATOYHO UCCIIEIOBAHUM 10
obecrieuenuo U T-TexHomorusiMu, 0coOEHHO J1s1 BRICIIINX YUeOHBIX 3aBeieHHi. B craTbe
MPOBOAUTCS 0030p MCCIIEAOBAHUH, MOCBSILEHHBIX YQ(PEeKTUBHOCTH HH(DOPMALTUOHHBIX
CHCTEM BBICIIETO OOpa3oBaHWs, W JaeTcsl 3aKIIOYeHUE Ha OCHOBE COOpaHHBIX
naHHbIX. [lpemnaraeMelii anropuTM HMeEET psifi OTIIMYUTENBHBIX OCOOCHHOCTEH, OH
MO3BOJISIET TOBBICUTh YPOBEHb OLEHKH 3aIIWIIEHHOCTH MH()OPMAIMOHHBIX CHCTEM;
CBOEBpPEMEHHOE pearnpoBaHHE Ha M3MEHEHHE YCJOBUH B cdepe MHPOPMAIMOHHON
0€301acCHOCTH; YCKOPSIET MPOIIECC OLIEHKH.

KiioueBble cioBa: dJIEKTPOHHOE OOy4YCHHE, WHTEUICKTYaJIbHBIE TEXHOJOTHH,
IU(pPOBO AIEKTPOHHBIH y4eOHUK, 3PPEKTUBHOCT, METO/IBI

Jast murupoBanms: [11.0. Comimbex, A.K. Mycrapuna. HccinemnoBanue u
COBEpIIICHCTBOBAHUE OIICHKH 3(P(PEKTHBHOCTH HCIOIb30BaHUSA HHGOPMAIIMOHHBIX
cucteM B cpepe Bbiciiero oopazoBanus / MexxayHapOAHbIH Ky pHAT HHPOPMAIIMOHHBIX
U KOMMYHHUKAIMOHHBIX TexHosoruit. 2023. T. 04. Ne 1. Crp. 85-94 (Ha pyc.). https://
doi.org/10.54309/1JICT.2023.13.1.008

Introduction

The challenge of altering the efficiency of training is closely tied to the growth
and expansion of educational IT use. Determining the effectiveness of any method
and training technology includes measuring the achieved result, the cost of material
resources, and the time to achieve it.

When organizing and implementing the issue with distance learning in many
countries' educational systems arises of comparing the efficiency of distance learning
to that of traditional learning. According to decades of ongoing research, the issue of
evaluating efficacy is highly complicated and varied, and it doesn't have a permanent
solution. The development and expansion of the use of educational IT is directly related
to the problem of changing the effectiveness of training (Tikhomirov). The relevance
of the work is related to the organization and implementation of distance learning in the
education systems of various countries, there is a problem in evaluating the effectiveness
of distance education in comparison with traditional education.

Materials and methods

The theoretical framework of research

The need to develop IT competence within the framework of higher education in
accounting is recognized in the literature by accounting teachers and practitioners. They
investigate to what extent IT skills are developed in accounting programs in various
countries, such as the USA (Albrecht and Sac); China (Lin et al.), the UK and Egypt.
While studies show the degree of development of IT skills compared to guidelines,
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they fail to identify other important issues, such as approaches used to develop skills,
awareness teachers about the guidelines, the reasons for development, and non-
development of skills. Even though technology is now more accessible to teachers
than ever before, many of them are resisting the introduction of technology into their
classrooms (Toffler).

The Brill and Galloway study noted two limitations of the use of technology in
education: insufficient availability of technology and classes that do not support
technology properly. Ultimately, the decision to use the technology remains with
the instructor. Although the examples above illustrate some barriers to the use of
technology, there is still the question of what influences a teacher's decision on whether
to use technology in the classroom. However, when divided into two categories, trends
of internal and external factors are revealed, which makes them more understandable
(Komleva, 2019).

Since information resources are economic resources, they should be evaluated in
terms of the effectiveness of their use. Due to the expansion of the scope of information
technology, this problem is becoming more acute. The purpose of the work is to study
and improve the theoretical and methodological foundations that ensure the effective
use of modern information technologies in university management and to improve the
quality of the educational process in an unstable educational services market in the
Republic of Kazakhstan.

Following the purpose of the study, the following main tasks were set and solved:

- to investigate the impact of information technologies on improving the efficiency
of university management and the quality of the educational process; to improve the
theoretical foundations of the formation of the information management system of the
university;

- to analyze the main problems and approaches related to the implementation of the
information management system of the university;

- to improve the organizational management system of the university based on
information technologies and systems;

- to clarify the criteria and indicators for evaluating the effectiveness of the
implementation and operation of the information system at the university (Afanasyev,
2019).

What assumption (hypothesis) will be proved during the project:

Research hypothesis - the use of information technology will increase the
effectiveness of the management of the quality assurance system of educational services
of higher education:

1. Information technologies, simplifying the organization of access to data, their
storage and distribution, serve as a tool consciously

used by management to achieve the set educational goals, ensure the transfer of
information from all departments directly to the top management, and vice versa, the
necessary information can be transmitted to the performers for independent decision-
making in their area of competence.

2. The effectiveness of intra-university management is ensured by the close
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integration of all elements of the unified educational environment of the university
based on information technology.

Assessment of the effectiveness of teaching methods using information technology

Evaluation of the effectiveness of teaching methods using information technology
is usually given in comparison with the so-called traditional methods and is limited to
measuring the learning outcome, sometimes considering the time spent by students.
Is it possible to apply traditional criteria qualities to key aspects of distance education
in a technological learning environment? The application of such an approach to
the assessment of information technologies in training implies that the latter do not
contribute anything new to the goals and objectives of training. According to experts,
new information technologies of education allow to increase the effectiveness of
practical and laboratory classes in natural sciences by at least 30%, the objectivity of
the control of students' knowledge — by 20-25 % (Medennikov et al., 2013).

The practical significance lies in the expediency of using the results obtained in
the work to improve the efficiency of university management and ensure the required
quality of the educational process based on modern information systems in the changing
conditions of the educational services market. The contained analyses, conclusions and
suggestions can also be useful to various research and other organizations dealing with
the problems of forming effective information management systems in the field of
education and other types of services.

Currently, education is becoming one of the sources of the most valuable strategic
resources - human capital and knowledge, which determines the level of socio-economic
development of society. To assess this impact, it is necessary to consider (Allen and
Seaman, 2008). the management scheme, in each cycle of management (management)
of an operation or activity, five consecutive stages are observed:

formulation of the goal (task statement);

solution;

execution of the decision — carrying out the operation and obtaining the desired
result;

evaluation of the result;

recommendations for the future.

Therefore, it is natural that the level of education and science has a huge impact on
decision-making and they need to be taken into account when evaluating the decision,
because only thanks to the availability of qualified labor, it becomes possible for
the country to quickly introduce all innovations that allow the economy to function
effectively in modern conditions. As already noted in the subsection research and
development is an important area through which the influence of education on economic
growth. However, it is very difficult to estimate this effect in rubles. It is also difficult
to give an economic assessment of the impact of information resources on the quality of
graduates and scientific products (Allen and Seaman, 2008).

Questionnaire method

This method is based on sending and collecting questionnaires to a representative
group of enterprises of a certain orientation, followed by an analysis of the results. For
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example, the American data given in on the effectiveness of the use of information
systems were prepared by IBM based on the processing of thousands of questionnaires
sent to various companies.

Qualitative method

This group of methods is based on the selection of the most significant characteristics
of the scientific activity for the organization, depending on the specifics of the products
and activities of the organization, with the determination of the relationships between
them. Such indicators can be the number of documents processed, the time spent on
solving problems, the availability and reliability of the service, the data transfer rate, the
amount of memory for storing information, etc.

Comparison method — the results of comparisons of indicators

reflecting the level of deviation of actual data from some basic, reference data is
evaluated.

Rating method — the entire arsenal of tools typical for this method is used.

Rank method — the entire arsenal of tools typical for this method is also used.

The method of expert assessments.

The assessment of the use of information technologies by the state body is carried
out according to the following criteria: the quality of planned measures for the use
of information technologies; technologies in the state body; the degree of institutional
strengthening of the activities of the State; information technology implementation
authority; efficiency of the Internet resource; use of interdepartmental information
systems; automation of functions (processes) of the state body; effectiveness of
departmental information systems. Indicators are determined for each criterion,
according to which points are awarded.

Based on the purpose of the university's activities, the indicators of the "learning
process" group will have the greatest weight. Since the results of scientific research
affect the composition and content of knowledge that students receive in the learning
process, the factors of the "scientific activity" group have the second-largest coefficient
values. The quality of the educational process also depends on the qualifications of the
teaching staff and administrative staff. At the same time, the component "management"
directly affects the results of scientific research, therefore, the weight coefficients of this
group are equal to or slightly less than the coefficients of the "scientific activity" group.

Results and discussion

System analysis of information scientific and educational resources

One of the leading social aspects that significantly affect economic growth is the level
of education of the employed population in the economy. World experience shows that
a high rate of economic growth is determined to a decisive extent by the qualification
composition of employees at all levels.

The development of technology leads to the strengthening of the role of human
capital since only through the availability of qualified labor for the country is becoming
possible to quickly implement all the innovations that allow the economy to function
effectively in modern conditions. Scientific research and development (R&D) is an
important area through which education influences economic growth. For example,
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the "contribution" of technological changes to the economic growth of the United
States and other developed countries is estimated at 20-40% of the annual growth of
national production (Afanasyev, 2019). This proves that education, especially higher
education, is of great importance for the development of research and development and
plays a decisive role in the rapid mastery of innovations and adaptation to them. The
conclusion is that the increase in investment in human capital has a direct relationship
with economic growth. Consequently, education has a positive impact on investments in
physical capital, and this fact certainly affects the economic growth of the state (Robert,
2018).

Evaluation of the effectiveness of the use of information scientific and educational
resources by methods of metric of website

The approach to assessing the effectiveness of the use of information scientific and
educational resources by agricultural enterprises is implemented below universities
based on the so-called "methods of metric of website ".

Only sites were used for the analysis of X-sites, which have 1st or 2nd-level domains.
Sites that are only sets of pages on the sites of the 1st and 2nd levels, it is not possible
to analyze this method. Description of the methodology for evaluating the effectiveness
of the use of information scientific and educational resources. Based on the theoretical
reasoning and the analysis of mathematical methods for evaluating the effectiveness
of the use of information resources given in (Afanasyev, 2021), we apply an additive
criterion for evaluating the effectiveness of the use of information resources of a
particular educational institution. Institutions as the sum of weighted groups, the total
sum of the weights of which is equal to 1, of the following particular criteria: criteria for
evaluating the types of representation of primary information scientific and educational
resources, criteria for evaluating the effectiveness of using information resources by
the state of the electronic trading platform, criteria for evaluating the effectiveness of
using information resources by the state of the electronic labor exchange, criteria for
evaluating the types of representation of secondary information educational resources.

Private criteria, in turn, are calculated as the sum of weighted criteria for evaluating
indicators. Information scientific and educational resources following modern trends in
the field of Internet technologies, when providers begin to provide services for storing
the content of websites in powerful database management systems (DBMS) can be
stored, on the one hand, both in the form of catalogs and in the form of a full-format
electronic representation, on the other hand, in the form of an unordered list, or in the
form of an ordered electronic representation (with the ability to navigate, for example,
based on DBMS by thematic heading, authors, organizations, keywords, etc.) (Gorla et
al., 2016).

The criterion for evaluating the indicators of information scientific and educational
resources is calculated as the ratio of the sum of the volumes of information scientific
and educational resources at the university level, faculties and departments to the
maximum number of informational scientific and educational resources at these levels
from all universities (Petter et al., 2008).

Neural network analysis
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Usually, neural networks are used to predict: the exchange rate, the state of
financial markets, enterprise performance, bankruptcies, etc. (Simon et al., 2006;
Osovsky). Despite the abundance of publications on neural networks, a small number
of publications are devoted to the study of the effectiveness of information systems, for
example (Andreica et al.; Cataniciu et al.; Andreica).

Thus, in (Andreica), an analysis of labor productivity as a component of production
efficiency in Romanian industry is given, using econometric methods and artificial
neural networks. The authors of (Andreica). have shown that, over long time intervals, a
neural network gives better results than regression analysis G. Zhao and J. Liu (Guifen,
2009). in their study combined the principal component method and neural networks
in solving the problem of evaluating an information system. Their empirical studies
have proven that the use of a neural network has advantages over traditional analysis
methods, namely, it eliminates subjectivity in the analysis results. Francisco J. Delgado
in his work (Francisco J.Delgado, 2005). considered the general issue of measuring the
efficiency of an economic system on the example of the public sector using three types
of analysis: parametric, non-parametric and artificial neural networks. Comparing the
results obtained using various methods of statistical analysis and neural networks, he
concluded that the latter provides the researcher with more flexibility and in most cases,
especially when extrapolating the results over long time intervals, give more accurate
results.

Let us take a multilayer perceptron as a neural network model (Haykin, 2006). Tables
1, and 2 indicate the input and output variables for the neural network.

Table 1 — «Input variables»

Variable Description

x1 price

x2 cost of raw materials, materials, fuel

x3 cost of fixed assets

x4 equipment production capacity

x5 quality of raw materials, materials, fuel

x6 qualification of workers

x7 number of business processes served by IS
x8 Computer Utilization Ratio (CUT)

Table 2 — «Output variables»

Variable Description
yl production cost
y2 output

Variables x1-x4 reflect the main indicators of the production system and do not
require explanation.

The variables x5-x8 are the quality of raw materials, materials and fuel (x5) will be
reduced to a numerical form, for example, using the technique (Francisco J.Delgado,
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2005). We will do the same with the qualifications of personnel (Haykin, 2006). The
number of business processes served by the IS - variable x7, must calculate as a specific
indicator:

X7 =N, "N, (1)

where N, is the number of business processes that are serviced by IS, and the total
number of business processes in the enterprise, respectively.
The coefficient of use of CUT - the variable x8 is calculated by the formula:

X8 = * )

where the Number of workstations - the number of automated workstations (AWS);
Number of users - the number of AWS users; Work time with workstation - the time
during which users solve problems using workstations; The total time of work on the PC
is the total time of work of all personal computers (PCs) of the enterprise.

The neural network was created and trained using the Statistica Neural Networks
program. After choosing the structure of the neural network, it needs to solve two problems:
choose the number of neurons and determine the required amount of data for training.

S. Osovsky proposes to choose the number of neurons in the hidden layer equal to
the sum of the number of inputs and outputs (Haykin, 2006), and S. Khaikin connects
the amount of data in the training sample N with the number of weights in the network
W and the value of the specified error :N>W/ . Thus, with = 10% and W=50,
the training data set should contain more than 500 samples. The activation functions
of neurons are chosen to be sigmoidal (Haykin, 2006; Neural). As a result, a neural
network was obtained, the parameters of which are shown in Table 3.

Table 3 — «Indicators of variables»

Indicator Value
Number of layers 3
Number of neurons 8-16-2
Number of synapses 160
Testing error 12.361

Forecasting the economic efficiency of IS is carried out by calculating the cost
reduction and increasing the volume of output with the improvement of IS indicators
(x7, x8). The remaining indicators (x1-x6) will remain unchanged.

Calculation of the economic efficiency of IS by converting the known formulas to
the form:

EE, = [0*P,+ 0*A,] / AC 3)

where A , A, - the annual volume of sold (issued) products before and after making
changes to the IS; C,, C, - costs for products sold before and after; P, - profit from sales;
AC - the cost of making changes to the IS.
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Conclusion

Improving the efficiency of the university can be achieved through the introduction of
information systems, which is accompanied by appropriate changes in the organizational
structure and organization of business processes. The use of an artificial neural network
allows you to highlight the component of the effect received by the university from
the information system, in the event of a simultaneous change in a group of factors
reflecting the state of production and information systems.

In further studies, it is possible to further improve the neural network model in terms
of increasing the number of input and output parameters, as well as optimizing the
network structure.

The proposed algorithm has a number of distinctive features, it allows an increase
in the level of information system security assessment; timely response to changing
conditions in the field of information security; speeds up the evaluation process.
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Abstract. In the past few years, there has been an increasing interest in the
development of technologies aimed at determining the emotional state of a person. The
most difficult in solving this problem is the subjectivity of emotions and the difficulty
of tracking them. Deep learning has proven to be the most effective tool for emotion
recognition, making it a particularly attractive area of research. In this article, we
review recent research work on emotion classification, focusing on audio feature
extraction and data augmentation techniques. We also compare and analyze existing
CNN models to identify the most proven methods to best classify emotions based
on audio data analysis. From the many publications devoted to the study of emotion
recognition and developments in this area, we have selected only scientific articles,
due to which the most relevant research is used in our article. At the same time, we
consider only good quality articles that offer the best solutions to the research questions
under consideration.
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Annortamus. CoHfbl OipHelle bUIJa aJaMHBIH OSMOIMOHANJBIK JKaFIalbiH
aHBIKTayFa OarbpITTalFaH TEXHOJOTHSUIAPIBI JAMBITYFa KbI3BIFYIIBUIBIK apTThl. by
MOCEJIeHI MIemryieri €H KUBIHBI — 3MOIMSUIAPIbIH CYOBEKTUBTLIIT KOHE OJIapiabl
KaJarayaylblH KUBIHIBIFBL. TepeH OKBITY OMOIMSHBI TAHYABIH ©H THIMII KYpalbl
OOJIBIN IIBIKTBI, OYJI OHBI 3ePTTEYAIH EpPEKINe TAPTHIMIbI CANachiHA alHATIBIPABL. by
Makanana 0i3 IBIOBICTHIK MYMKIHIIKTEP/i IIbIFApyFa >KOHE JEpPeKTepi KeHEWUTy
o/licTepiHe HAa3ap ayjaapa OTBIPHIIN, SMOLMUSIAPIBI XKIKTEY OOWBIHINA COHFBI 3EPTTEY
KYMBICTaphIH Kapactbipambid. CoHmali-ak aymuo JepeKkTep TaljayblHa HETi3leNreH
SMONUSATAPABl €H JKaKChl IKIKTeYINiH €H MoJIeNJCHTeH ONIICTEPiH aHBIKTAy YIIiH
kosganbicTarbl CNN yITiIepiH CambICThIPBII, TaIIaiMbI3. DMOIMSIIAPIB TAHY JKOHE
OCBI cajaJiarbl OKUFAIaAP/Ibl 3ePTTEYre apHAIIFAH KOITEreH XKapusIaHbIMIAp apachblHaH
013 TeK FRUIBIMH Makaianap/bl TAHAAbIK, COHbIH apKaCchlH/Ia MaKalaMbI3/la €H ©3€KTi
3epTTeyiep KOJIAHbUIABL. by perre 0i3 KapacThIPBUIBI OTBIPFAH 3€pPTTEY
CYpaKkTapblHa €H JKaKChl IICIIMACPIl YCBHIHATBIH canalibl Makajalapibl FaHa
KapacThIpambI3.

Tyiiin ce3mep: TepeH OKBITY, KOHBOJIIOIMOHIB HEMPOHIBIK, XKei, 00P-KHUIITIK
HeCTpalibIbl KO3 UIIUCHT, KOMTKAOATTHI MEePIEITPOH
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AHHOTanMs. B mocieqaue HECKOIBKO JIeT HabroaeTcss BcE OONBITNIT MHTEpEC K
pa3paboTKe TEXHOJOTH, HANpaBICHHBIX Ha ONpeAeNieHHe SMOIHMOHAIBEHOTO
cocTosiHUS 4YenoBeka. HawmOomee 3aTpynmHUTENbHBIM B PEMIEHHH O3TOW IMPOOIEMBI
SIBIISICTCS CY6'BCKTI/IBHOCTI) BMOIII/Iﬁ M CJOXXHOCTh HX OTCJIEKHBaHHA. MakcHUMalIbHO
3 PEeKTUBHBIM HHCTPYMEHTOM JUIsI PACMO3HABAHHUS OMOIMH OKa3aloCh TIIyOOKOe
obydeHne, CTaB IO OJTOW TIPUYMHE OCOOCHHO TIPHUBIICKATEILHON 00JIACTHIO
uccinenoBanuii. B 3ToM cTaTbe MBI paccMaTpUBaeM HEIABHUE HCCIIEN0BATEIbCKUE
paboTHI IO KIacCUUKAIMK IMOIINHN, JIeiIasi aKIeHT Ha METOAaX W3BJICUCHUS 3BYKOBBIX
IMPU3HAKOB M AayYrMCHTAllUM JaHHBIX. MBI Takxke CpaBHUBAacM H©W aHAJIU3UPYEM
CYUIIECTBYIOIIME MOJIETN CBEPTOUHBIX HEUPOHHBIX CETE€H, C UEIbI0 ONpEeACIICHUS
Hamboyiee  MPOBEPEHHBIX  METOAOB,  IO3BOJIONIMX  HAWIY4YIIAM  00pazom
Kjaccu(puuupoBaTh SMOIMKM Ha OCHOBE aHajwM3a aylInoJaHHBIX. M3 MHOXecTBa
My OJTUKAIIANA, TIOCBSIIEHHBIX UCCIICIOBAaHUIO PACIIO3HABAHUS YMOIIUN B pa3pabOTKaM B
3TOW 001acTH, MBI OTOOpald TONBKO HAy4yHBIE CTAaThbu, Ojaromapst yeMy B Hallel
CTaThe WCIIONB3YIOTCS Hamboyee aKTyanbHble wHcciaenoBaHus. llpm 3ToM MBI
paccMaTpuBaeM TOJNBKO CTaThH XOPOIIEro KadecTBa, B KOTOPBIX TPEIJIararoTcs
HAWTYYIINe PelIeHUs] pACCMATPUBAEMBIX HCCIIEIOBATEIHCKUX BOTIPOCOB.

KuroueBnble cjioBa: riryookoe o0ydeHue, CBEPTOUHASI HEUPOHHAS CETh, MEJI-
YaCTOTHBIN KENCTPANbHBIA KO3 (UITUEHT, MHOTOCIOWHBIA MEPLENTPOH.

Jas mutupoBanusi: b.C. CanmakoBa, A.A. CopcembaeB, Bohdan Haidabrus. O630p
METOJIOB KJlacCH(PMKAIMKA SMOIMI Ha OCHOBE aHajN3a ayAHOJAaHHBIX C IOMOIIBIO
rmyookoro  oOydenusi//  MexayHaponmHelii  KypHan  WHGOPMAIMOHHBIX U
KOMMYHUKamMOHHBIX TexHoyormid. 2023. T. 04. Ne 1. Ctp. 95-104 (Ha pyc.). https:/
doi.org/10.54309/1JICT.2023.13.1.009

BBenenue
3amaya pacrio3HaBaHUs U aHAJIK3a SMOIMI MPUBJICK/IAa BHUMaHKUE UCCIIE0BATEICH U3
caMbIX  pa3HOOOpa3HBIX  oOyacteli  Haykw. lcciemoBaHus,  IOCBSIIEHHEIE
ABTOMAaTUYCCKOMY pacCriO3HaBaHHUIO 3MOHPII71, OPHUEHTUPOBAHBI TNIaBHBIM 06p330M Ha
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MPUMEHEHUE B TakuX c(epax, Kak OlCHKA MOBEICHUS, B3aUMOJICHCTBHE UYCIOBEKA U
poboTa, BUpTyalbHas PealbHOCTbh, 3APAaBOOXpPaHEHUE M paboTa IEHTPOB 00pabOTKU
AKCTPEHHBIX BHI30BOB C IIEIIBIO OMPESIICHUS SMOIIMOHAIEHOTO COCTOSIHUS TOBOPSIIIETO
Ha OCHOBeE ero peuu. Hanpumep, B HHTEpaKTUBHOM cUcTeMe 003BOHA, KoTopasi paboTaer
TOJBKO C ayIUOJaHHBIMU, TOJIYYaeMbIMH B MPOIECCE TEICPOHHBIX 3BOHKOB, OTBETHI
MOTYT aJanTUPOBAThCS B 3aBUCUMOCTH OT SMOIIUH, HCITBITHIBAEMBIX KIIUCHTAMH.

B mncuxonoruu yxke moiroe Bpems HIYT CIOPBl O KOJUYECTBE BBIACIAEMBIX
SMOIIMOHAIILHBIX KaTEerOpuH.

Oxman (Ekman u np., 1979). u ero koJierd BBIACIIIN MIECTh 0a30BBIX IMOIUH,
KOTOPhIC MOXKHO PaCIO3HaTh 0 BBIPAKCHUIO JIMIIA: CYACThE, YAUBJICHUE, IEYallb,
OTBpalllcHUE, CTpax W THeB. Ha OCHOBE 3THX NMIECTH AMOLUN MOTYT (POPMHPOBATHCS
JpyTUE CIOXKHBIC (BTOPUYHBIC) SMOIIMU, TAaKWE KaK BUHA, CMYIICHHE W TaK Jaiee.
MHorue ucciaeI0BaTeNd U MPAKTUKYIOIINE TICHXOJIOTY BKITIOYAIOT B CIIMCOK 0a30BBIX U
JPYTHE SMOIIUH, PACIITUPSIS TEM CAMBIM CITUCOK, MPEATI0KESHHBI DKkMaHoM. OTAeIbHbIE
HCCIIeZIOBATEIN, OJHAKO, MOJIATaloT, YTO OOBIYHBIE AMOIMOHAIBHEBIC TICPEKUBAHUS HE
MOTYT OBITh aJICKBATHO ONKCAHBI C MOMOIIBI) OTPAHMYCHHOTO YHCIA JUCKPETHBIX
KaTeropuil 1Mo MpUYUHE CBOCH CIOXKHOCTH. B pesynprare Oblna pa3BuUTa KOHIICTIIUS
KJIACCU(PUKAIIMH IMOIIII IO MHTEHCUBHOCTH. [[p TaKOM ITOIX0/1€ SMOIIUS OTIPECIIICTCS
Ha OCHOBE HECKOJIBKMX W3MEPCHUH, MPUYEM KaXKI0C H3MEpPEHHE IPEICTaBISCT
co00ii OIpeNeIEHHYI0 XapaKTePUCTUKY JaHHOW 3Molmu. Kaxnas sMmoius MOXeT
paccMarpuBaThCs Kak TOYKa B TPEXMEPHOM MPOCTpPaHCTBE. Takum 0Opa3oM 3MOLUIO
MOKHO OITUCATh HE C TIOMOIILIO TUCKPETHBIX 3HAYCHUN, & B IMANa30HE HETPEPHIBHON
IIKAJIBI WU [IKAIBI ¢ JUCKPETHBIMU 3HAYCHUSIMHU, HAPUMED, MPUATHOC—HETIPUITHOE
nnu uaTepec—oTBepkenne (Houssein u ap., 2022).

HauGonee dacto ucmonb3yercst AByxmepHas Monenb smoruii Paccena (Russell,
1980). Ha ropusonransHOl ocu Ha Puc.l oTpaxkaercs akTHBamus 3MOIUH (AUara3oH
WHTEHCUBHOCTH SMOIIMOHAJILHOTO TIEPSKUBAHUS OT YMEPEHHOTO JI0 WHTCHCHUBHOTO),
a Ha BEPTUKAJIBHON OCH NPEJICTaBICHA BAJICHTHOCTh AMOIUH (OT OTPHIIATSILHOM 10
MTOJIOKHUTEITHLHOM ).
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Puc. 1 - J[IByxmepHast Mozienb SMOLMI (IByXMepHasi Mozienb aMonuii Paccena)
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Hogefimue pa3zpaboTku B o061acTH IIyOOKoro oOy4eHHs, COBEPILIEHCTBOBAHHUE
TEXHOJIOTUH M yBEJIMYCHHE KOJIMYECTBA OTKPBITHIX HCTOYHHMKOB JAHHBIX [103BOJIMIIO
HCCIIEIOBATENsIM  CO3/1aBaTh WHCTPYMEHTBI W PEILICHUS, KOTOpbIE paHee ObLIH
HenoctynHbl. Ceifuac MMeeTcss MHOXKECTBO JOCTYITHBIX MapKHPOBaHHBIX aTaceToB,
KOTOPBIE MOT'YT OBITH ICTIOJIb30BaHBI TSI MOZIEJIEH pacTIO3HABAHM S YMOLIH, pabOTAIOIIIX
C ayAMOJaHHBIMM B KauecTBE BXOAHBIX JAaHHBIX. Haubojee yacTto MCHonb3yeMbIMU
OITHOSI3EIYHBIMU (aHTIIMHACKUH A361K) garacetamu sBisitorcss CREMA-D ( m RAVDESS
(Cao u ap., 2014). TOCKOJILKY OHU COAEPIKAT aynuo(ailiibl Kak ¢ JKSHCKUMH TOJI0CaMH,
Tak U ¢ MyXckuMmu. [l yBenmudeHuss oObEéMa JaHHBIX Takke Hcrmonb3yloT TESS
(Pichora-Fuller, 2020), comepskainuii 3anicu >KeHCKHX TOJI0COB, KOTOPBIH JOTIOHSAETCS
naracetoM SAVEE (Jackson, 2011), cocTaBieHHBIM U3 3amucell MY»KCKHUX TOJIOCOB.
OTH fnaTaceTsl COAEPIKaT Takue 0a30BbIE IMOLMH, KaK «THEBY, «OTBPAILEHHUE», «CTPax),
«CYacTbe», «CIIOKOMCTBUE)» U «Iedyanb». HekoTopble u3 HUX, TOMUMO MEPEYNCIEHHBIX
KaTeropuil BKJIIOYAIOT B €05 TAKXKE «YIUBICHUE» U «HEUTPAIBLHOE COCTOSIHUEY.

Mertonp! Tirybokoro oOy4yeHusi d(QPEKTUBHBI MPH HM3BICUEHHHA W TPECTABICHUH
MPU3HAKOB M3 IIIyOOKMX CJIOEB. B cBA3M C 3THUM B mOCiIeAHEE BpeMsl OHU CTajH
BOCTPEOOBaHbI TPH TPOBENECHUHM aHANINW3a ayAHOJAaHHBIX C IIETbI0 pPACIO3HABaHUS
u Kkjnaccupukauuu sSMouuid. M300paxkeHUs COCTOST M3 NHKCelel, KOTopble, B
CBOIO OdYepelb, NpEAcTaBieHbl B BuIe uuced. [103TOMy HECKOIBKO BCTPOEHHBIX
HEHpPOHHBIX CeTeH IMoJ| YNpaBJICHUEM CBEPTOUHOH HEHpOceTH MOTYT Oe3ympedHo
CIpaBHUTLCA ¢ 3ajaded kiaccuukanuu nzodpaxkenuid. Ilpu pabore ¢ TEKCTOBBHIMHU
00bEeKTaMH HEOOXOIMMO HCIIONB30BaTh MOAXOABI, OCHOBAaHHBIE HA TIOCIIEI0BATEIHHOM
KOJUPOBaHUM U JeKoanpoBaHuU. OJHAKO, MPOIECC PACIIO3HABAHUS PEYN HECPABHUM
C IIPOLIECCOM pACIIO3HABAHUS TEKCTa MM W300pa)KeHUil, MOTOMY 4YTO 3[€Ch Mbl
paboTaeM ¢ YacTOTOW M MPOAOJDKUTENBHOCTBIO 3ByKa. CieqoBaTenbHO, HAM HYKHO
W3BJICYb XapaKTEPUCTHKH, ONMCHIBAIOIINE TEMOp rojoca M 3BYKOBYIO yacToTy. s
0TOOpa)KeHHs] YaCTOTHOTO CIEKTpa ay[JHO3allMCH B CIEKTpOrpaMMax HCIIONb3yeTCs
LBET, TAKUM 00Pa30M MOJIyYaeTcsl BU3yalu3alys MPOU3BOAUMBIX 3BYKOB. CBEPTOUHAS
HEeHpoceTh MOXET yIaBiIMBaTh Pa3IW4Ms B CTPYKTYpE CIEKTPOrpaMM U Onaromaps
3TOMY KJIACCH()UIIPOBATH UX.

CBépTrounas HelpoceTh nMeeT Au(PQPepeHIHATFHYI0 TIIYOOKYI apXUTEKTYpY,
MOCKOJIbKY Ka)K/1asi MOJICIIb BKITFOUaeT B ce0st CBEPTOUHBIH CIION M CyOANCKPETU3UPY FOLIHIH
CJIOH, KOTOpbIe HaKJIAABIBAIOTCSA APYr Ha napyra. CBEPTOUHBIN clOH HMeeT Habop
06mux BecoB. CyOIMCKPETU3MPYIOMIMI CIIOW, B CBOIO OYepenb, IPOU3BOIUT
MOABBIOOPKY BBIXOAHBIX JAHHBIX CBEPTOYHOTO CJIOS M CHHMKAET CKOPOCThH Iepeadu
JAHHBIX HIKHEro ypoBHsL. Mcnons3oBanue oOIIMX BECOB B COBOKYITHOCTH € TPAMOTHO
CIPOEKTUPOBAHHBIMHU METOJIAMHU CYOJUCKPETH3AILIUH TI03BOJISIET ITOJYUYHTH B PE3yJbTaTe
WHBapUaHTHbIE IPU3HAKU CBEPTOYHOM HetipoceTH. Takum 00pa3oM, Mozesin CBEPTOYHOM
Helpocetu spisitoTcs 3G dexkTHBHBIME B pacrio3HaBaHuu nzobpaxenuit (Nassif u ap.,
2019).

Her coMHeHmii B TOM, 4TO HCIOJIb30BAaHUE KOMIUIEKCA, BKJIIOYAIOIIETO B ceOs
KaK ayIHOBU3yaJbHbI KOMIIOHEHT, TaK U (PU3UOIOTUYECKHE CUTHANBI (B YaCTHOCTH,
anekTposHnedanorpammsel (3310)), naér HamTydmuid pe3ynbTaT NpU paclo3HaBaHUH
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sMonuii. DU3MONOrMYEecKHe CUTHANBl MOCTYNAIOT OT PAa3iUYHBIX HOCHUMBIX
MEANIUHCKHUX ycTpoicTB. Ho kak Obl TO HM OBLIO, HanOoee pacHpOCTPaHEHHBIM
THUIIOM B3aUMOJICHCTBUS MEXKY YETIOBEKOM U KOMITBIOTEPOM SIBIISIETCS B3aUMOJICHICTBHE
C TIOMOIIBIO AyJHOAAHHBIX, TOCKOIBKY MOOWIIBHBIE Tele(hOHBI SBISAIOTCS CaMBIMHU
MOMYJISIPHBIMKA  yCTPOHCTBaMH. JTO em€ OoJblle IMOBHINACT BAXKHOCTh 00pabOTKH
W aHajuM3a ayIuoOAaHHBIX W CTHMYJIHMPYET MpPOBEICHHE OOJIBIIEr0 KOJIUYECTBa
WICCIIEZIOBaHUH B 9TOM HAlpaBIICHUH.

[anee B 3TOH cTaTk€ MBI pAaCCMOTPUM H IPOAHAIM3UPYEM HOBEUIIHE
WCCIIeNIOBaTeNIbCKAe PabOoThI, TMOCBAMIEHHBIE KIACCU(UKAIUN 3MOIMHA, MTOAPOOHO
paccMoTpuM 00pabOTKy ayJIMOJaHHBIX B pa3aenax «Padomel, nocesauénusle 0anHoll
meme» n «Obcysncoenue u npoonemamura». 30ech K€ Mbl CPaBHUM HEKOTOPbBIE
HEJaBHO TIPEICTABICHHBIE MOJENH CBEPTOUHBIX HeHpoceTell i Kiaccupukanun
SMOIMI, KOTOPhIE UCTIONB3YIOT ayInOAaHHbIE B Ka9eCTBE BXOAHBIX JTaHHBIX. B pasnene
«3akniouenue u oanvHeliwiasa pabomay Mpl 3aBepIIa€M CTATHIO KPATKUM H3JI0KEHUEM
OCHOBHBIX BBIBOJIOB U BBIJEJICHHEM HEKOTOPBIX HEPEMIEHHBIX MpoOIeM Ui Oymymux
WCCIIeIOBaHUH B 00JacTH KiacCH(PHUKAIIMY IMOIMI Ha OCHOBE ayIHOIaHHBIX.

MarepuaJibl 1 METOBI

Pabomuwl, noceswyénnvie 0annou meme. 38yKoevie npusHaKu.

BakaeWmmMu 3TaraMu MpoIiecca MOAEITHPOBAHHS 3MOLUN SIBIISIOTCS MTOIOOpKa
MpU3HAKOB M WX u3BieueHue. llpm pabore ¢ ayAMOJaHHBIMH HaumOoOllee YacTo
WCTIONB3YIOTCA CIENyIOIINe TPU3HAKK: KadeCTBEHHBIC XapaKTEPUCTUKU TOJ0Ca,
CHEKTpaJIbHbIE M HHTOHAIIMOHHBIE pu3Haku. LIIupoko ncrnonbp3yemMble HHTOHAIIHOHHBIE
MIPU3HAKHU BKIIIOYAIOT B ce0sl TeMOp, CHITY, HHTEHCUBHOCTD M IPOAOJDKUTENBbHOCTE. OHH
MOTYT OTpakaTh PUTM MPOW3HOCUMBIX CiIoB (Zhang u np., 2018). Haubomnee mmpoxo
W3BECTHBIM CIEKTPANbHBIM TIPU3HAKOM SIBIISIETCSI MEJ-YaCTOTHBIA KeTCTpaIbHbIH
k03¢ unreHT. BaxkHblii MOMEHT, KOTOPBIA CIEQyeT MPOSCHUTh B OTHOIICHWU PevH,
3aKIIIOYaeTCss B TOM, YTO 3BYKH, MPOW3BOJMMEIC YeJIOBEKOM, (OPMUPYIOTCS MO
BJIIMSIHUEM CTPOEHHSI PEUeBOI0O TPAKTa, KOTOPBIN BKIIOUAET B ce0s 3yObl, SI3bIK U T.1. OTa
(hopma orpeniensieT To, Kakoi 3BYK ITOTyqaeTcs B uTore. Eciy MbI cMOKeM TOCKOHAITBHO
H3YYUTH CTPOCHHE PEYEBOTO TPAKTa, MBI CMOXKEM TOJyYUTh TOYHOE MpPEACTaBICHHE
reaepupyeMoit ¢orembl. Orubaromias KpaTKOBPEMEHHOTO CIEKTpa MOITHOCTH
MOKa3bIBA€T CTPOCHUE PEYEBOTO TPAKTA, U LIETH CBEPTOYHON HEUPOCETU COCTOUT B TOM,
YTOOBI COOTBETCTBYIOINM 00pa3oM n300pa3uTh 3Ty orubaromyto (Davis u mp., 1980).

WxoH u coaBtopel (Zheng wm gap., 2014), Beigenuiau ABe SMOIMOHAJIHHBIE
KaTeropuu (IOJOKUTEIBHYIO U OTPULATENBHYIO) U 00yUYHIN IIYOOKYIO CETh IOBEPHS
¢ ¢yHKIUAMA AuddepeHITHaATbHON SHTPONMUNA. TOYHOCTh pacro3HaBaHUS SMOITHI
31Ol Heipocetn cocraBuia 86,91 %. MHTerpanus ckpbITOil MapKOBCKOW MoOJenu B
MIPEIBITYIYI0 MOJIETh TO3BONMIIA JOOUTHCSA 0OJee TOYHOTO OIPEENeHUs TPaHUIIbI
W3MEHEHUsS] DMOIIMOHATILHOTO cOCTOstHUs. HoBas Mozenb TiyOOKOH ceTH IoBepHs
C HHTETPUPOBAHHOW CKPHITOM MAapKOBCKOH MOJENbI0 MPEB30LLIa MPEAbLAYILYIO,
YBEITUIHUB TOYHOCTH 10 87,62 %.

Csu JIro (Xia and Liu, 2015), Tak:xe mocTpowiu Mojieiib TITyO0Ko# cetu noBepust. J{ist
YIy4LICHHUS KATETOPHaIbHOTO PACIIO3HABAHUS SMOLIUI OBUIM MPUMEHEHBI HENPEPHIBHEIE
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pa3MepHble METKU (aKTHBALMSI M BAJIEHTHOCTD). 3BYKOBbIE IPU3HAKH OBLIH BBIICIICHBI C
nomouibio openSMILE toolkit (Eyben, 2010), koTopsiii T03BOJISIET CTEHEPUPOBATH TAKHE
HU3KOYPOBHEBBIE JECKPUITOPHI, KaK MEN-4aCTOTHBIH KeICTPalbHBIH KO()(HUIHEHT,
JIOT-MeJI 4acTOTa, Maphbl CIIEKTPaIbHBIX JTUHUN H T.1I.

Wkan u coasropsl (Zhang u np., 2018), npeanararoT UCMOAb30BaTh THOPUAHYIO
mwiatopMy mIyOOKoro oOy4yeHus, IOCTPOCHHYI0 Ha CBEPTOUYHOW Heipocery,
TpEXMEPHOH CBEPTOUHOM HEUPOCETH W TIYOOKOW CEeTH AOBepHs i OOyd4eHUs
KOMOMHAIIMY U3 ayJHOBU3YalbHBIX IPU3HAKOB C LEJIbI0 Kiaccupukanyuu sMouuii. Yto
KacaeTcs ayIMOJaHHBIX, Ha BX0J mofgaércsi HeoOpadoTaHHas MeJ-CIEKTporpamMma.

Hupakuc u coaropsl (Tzirakis u ap., 2017), npeacTaBisioT MyJbTUMOAATBHYIO
CHCTEMY, KOTOpas HCIONb3YeT HeoOpaOOTaHHBIH CHTHad A HPOTHO3WPOBAHUS
CTIIOHTAaHHBIX SMOLMI Ha OCHOBE PEUYEBHIX M BU3YaIbHBIX BXOIHBIX JaHHBIX. PeueBrle
BU3yaJbHbBIE CETH 00YyYaJHuCh OTACIBHO, YTOOBI YCKOPHUTD MPOLEcC 00yueHHE MOJEIH.
Urto KacaeTcsi aynMomaHHBIX, Koapuyuenm xoppenayuu coomgemcmeus (Lawrence,
1989), ObIT crienManbHO MAaKCUMHU3UPOBAH, YTO Jano Oosee 3((eKTUBHBIA pe3yabrar
IIpY NPOTHO3MPOBAHMU AMOLMI B CpaBHEHUHM C TPAJAULMOHHBIM IIOAXOJIOM, KOTJa
BBIMOTHAETCS. ONTUMU3AIMS CPEAHEKBaApaTHIHON OOk, OCHOBOM ISl M3BIICUEHHS
3BYKOBBIX Npu3HaKoB ctaj Habop eGeMAPS (OKeneBckuii MHUHUMAamMCTCKUH HaOOp
aKyCTUYECKUX MapaMeTpoB).

Jnst aHanmu3a BXOAHBIX AaHHBIX — ayAMOJAHHBIX M BH3YaJIbHBIX JTAHHBIX, a TaKKe
WACHTHU(QHUKAIUN KOTHUTHUBHBIX COCTOSIHUHA M THIIMYHBIX SMOUMHA [{35H u coasmopwi
(Zeng, 2008), ncnoap30BaId MHOTOIIOTOYHYI0 00BEIUHEHHYIO CKPBITYH0 MAPKOBCKYHO
mozens. C nomombto mporpaMmMHoro nakera ESPS (Cructema 00paboTKH SHTPOMUHHBIX
curHainoB) Obutn u3BieueHbl 20 3BYKOBBIX MpPHU3HAKOB. lIporpammHoe obecreueHue
BBIBOAWT CpeIHEKBaIpaTHUYHbIE 3HAYCHUsS Ul JIOKAJIbHBIX CpEeIHEKBaAPaTHYHBIX
H3MEpEeHHi, MMKOBOE HOPMAIM30BAaHHOE 3HAYEHHE MEPEKPECTHON KOppemsuuu, prob
voice JUIs BEpOSATHOCTH 03BYYHMBAHUS U T.1.

Ban u coasmoper (Wang and Guan, 2008), BBIISINIH IS CUCTEMBI pacliO3HABAHUS
SMOLMH Ha OCHOBE ayIHOBU3yalbHBIX NAaHHBIX 25 WHTOHALMOHHBIX MPU3HAKOB,
65 TpU3HAKOB MEJ-YAaCTOTHOTO KENCTpalbHOrO KoddduuueHnta u 15 mpu3HaKoB
(hopMaHTHOI YaCTOTHI.

B cnenyromux (Schuller u ap., 2009; Gaou np., 2016; Elmadany u ap., 2016), paborax
ObUTM BBITIONHEHBI CXOXKHE ICWCTBHS, HAllpaBJICHHBIE HA BBIJEICHHE CIIEKTPaJbHBIX
MPU3HAKOB, MHTOHAIIMOHHBIX MPU3HAKOB M Ka4eCTBEHHBIX XapaKTEPUCTHK rojioca ¢
LEJIBIO KITaCCU(PHUKALUH 3BYKOBBIX SMOLHIA.

Kaggle Notebooks

[Tomumo o0030pa HCCIEAOBATENBCKUX CTaTell, MOCBSIIEHHBIX KiIacCH(PUKALIH
SMOLMI, MBI TaKXKe [IPOaHAJIU3UPOBAIHN HECKOIBKO CEPhE3HBIX PadOT, pealn30BaHHBIX
Ha Kaggle ¢ mpuMeHeHneM penoCcTaBiIsieMoro y4acTHUKaM I1aT(opMbl TpaguyecKoro
mporeccopa.

CpaBaenne 3(phekTHBHOCTH Moaenel i KinacCu(pUKaiuu 3MOUUHN MPeACcTaBICHO
B Tabnuue 1.
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Tabmuua 1 - CpaBaeHue 3G HEKTUBHOCTH MOIIEINICH TS KiTacCH(DUKAIIMN SMOIIU

Mogenb MaccuBsl 1aHHBIX | 3BYKOBBIE IPU3HAKU MeTtonbt TouHocTh
ayrMeHTalluu
JTAHHBIX
JIByxmepHas TESS Men-uacToTHbIH kerncTpanbHblil | PacTarusanue 66%
cBEpTOUHAs CREMA-D kodddunmeHT
HeipoceTh SAVEE Jlor-men cnekTporpamMMsl W3menenue ToHa
RAVDESS
OpHomepHast CREMA-D ZCR HTym 67%
cBEPTOUHAS Chroma_stft
HeHpoceTh Men-4yacToTHbIN KencTpanbHbIi | PactaruBanue
K03 dUIHEHT
Mern-cnekTporpamma M3menenue Tona
TonHery
OnHoMmepHast TESS ZCR Hlym 61%
cBEpTOUHAS CREMA-D Chroma_stft
HelpoceTh SAVEE Men-yacToTHbIN KencTpaiabHblii | PacTarusanue
RAVDESS ko3 dunneHT
Men-cnekrporpamma M3menenne ToHa
CpenHekBaipaTHUHOE 3HAYECHHE

PacmmdpoBka ycmoBHBIX 0003HaueHuwil: ZCR = ckopocTh mepecedeHus HyIs,
Chroma_stft = okorHOE IpeoOpazoBane Pypre XPOMBI.

Cornacuo Tabnuue 1, HanOobIIas TOYHOCTH KIACCU(PHUKALUN IMOLIIMN JOCTUTACTCS
IIPY UCIIOIb30BAaHUH OOJIBILETO KOJIMYECTBA METOIOB U3BJICUCHUS ayAHO-TIPU3HAKOB U
ayrMEHTALH JaHHBIX, U TIPU TPEHUPOBKE MOJIEJIN HAa MEHBIIIEM KOIUYECTBE AaTacETOB.
Bo3moxxHO, Oojbpliee KOMHMYECTBO ONPENENEHHBIX aylUO-TPU3HAKOB M METOJOB
ayrMEHTAllMM JaHHBIX IO3BOJISIIOT MOJIEJIN MOBBICUTH TOYHOCTh HPOTHO3UPOBAHUS
IMOILIUH.

Oo0cy:xneHue u npodJjeMaTuKa

Bo Bpems pa0OoTel Haj aHAIM30M CYIIECTBYIOIIMX MOAENEH MBI MPOCITYIIAIH
HECKOJIBKO ayTuo(ailyioB U3 HCIONb3yEMBIX JaTaCeTOB, YTOOBI OIYYHUTh IPEACTaBICHHE
0 TOM, C KaKMMH ayTMOAaHHBIMH MbI nMeeM zeno. Hac natepecosano, 6bu1a a1 3Mouus
OTYETIIMBO BEIpasKeHA aKTEPOM, OBIJI JIU B 3aNCH (POHOBBIN IIyM, ObUIT 11 (POHOBBIH IIyM
IrpoMKUM H T. 1. IIpennonaranock, 4To ecinu Ham OyIeT CIOKHO KiIaccH(UIMPOBATh
HCXOZIHBIE IaHHbIE, TO BIOJIHE BO3MOXHO, YTO U MOAENb HE CIIpaBUTCS ¢ 3anadei. [Ipu
MIPOCITYIIMBAHUN HEKOTOPBIX ayAno(aiiioB ¢ MOMETKOH «OTBpAILEHUE» Mbl yCIIBIIIATIH
OoJiee HeUTpaIbHBIHM M CTIOKOHHBIHN TOH. HekoTopble 3ammcu, HOMEYEHHBIE KaK «CUaCThe,
HaM MPULUIOCH NPOCIYyLIaTh HECKOJIBKO pa3, YTOObl OKOHYATENBFHO YOECIUTHCS B TOM,
YTO 3TO ACHCTBUTEJIBHO 3MOLMS CYACThA. TakuMM 00pa3oM, COOTBETCTBHE SMOLMH H
pPa3METKU B HEKOTOPBIX 3BYKOBBIX JOPO’KKaX MOXET OBITh MOCTABJIIEHO IO COMHEHUE,
YTO [TOTEHIUATIBHO MOXET CHU3UTh 3((EKTUBHOCTD KIacCU(PHUKATOPa IMOLUH.

[Ipumepom xopormero HaOopa MaHHBIX SIBISETCS Tak HasbiBaeMblii BAUM-1
(Zhalehpour u ap., 2016), pazpabotannsriii Xanexmypom u coaBropamu. JTa 0a3za
JAHHBIX COIEPXHUT CIOHTAHHBIE AyAMO3alKCH (HA TYPELKOM SI3BIKE) W BU3yajbHBIC
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JaHHBIE JTUIL, AEMOHCTPUPYIOLIHE pa3aiyHble ad()EeKTUBHBIE  ICUXUUECKUE COCTOSHUSL.
Jannbril naracet ObLT YCIENIHO MTPOTECTHPOBAH C HCITOIB30BAHIEM MAIIMHBI OTIOPHBIX
BekTOopoB (SVM) mis kinaccudukanyu aynuo- U BUJIE0 00BEKTOB; B KAYECTBE 3BYKOBBIX
MPU3HAKOB Ha POy C MEN-YaCTOTHBIM KEeNCTPajdbHBIM KOA(POUIMEHTOM OBLIO
HCIIOJIb30BAHO MEPIENITUBHOE TNHEITHOe porHo3upoBanue (PLP).

3axnouenue u danvHetimas paboma

CoBepIlIcHCTBOBaHHE OOpPaOOTKH ayTUOJAHHBIX IS KJITACCH(PHUKAITANA OMOITHH
CIOCOOCTBYET HE TOJIBKO YITyUIICHUIO pa00Thl aBTOMAaTH3UPOBAHHBIX KOJIJI-LEHTPOB WIIN
M000H pPa3HOBUIHOCTH B3aUMOJICHCTBUS YEIOBEKa U KOMITBIOTEpA 10 TeleoHy, HO U
MOBBIIIAET TOYHOCTh PACTIO3HABAHUS AMOIMI B MYJBTUMOATBHBIX ayHOBH3YaIbHBIX
cucTeMax.

B 3100t paboTe MBI paccMaTprBaeM M aHAJIM3HPYEM HEIaBHHE WCCIIEAOBATEIbCKUE
paboThl, TOCBAIIEHHBIC PACIO3HABAHUIO OMOLMH, paccMaTpuBas HH(GOPMALUIO,
Kacalolylocsl OIpPENeNEHHBIX 3BYKOBBIX IPH3HAKOB W METOIOB ayTrMEHTaluu
ayauofaHHeIX. Bc€ 3To mo3BonisieT M3MEHHUTh cxeMy palboThl Mojenell CBEPTOYHBIX
HelpoceTeil u noOuThest Oonee 3ddexTrBHON KiaccHuUKAMKU 3MOIMIA Ha OCHOBE
aynnojaHHbeIx. Hanbornee 4acTo MCHONIB3yeMbIMU 3BYKOBBIMHU TPH3HAKAMU SIBIISIFOTCS:
MeJI-CIIEKTPOrpaMMa, CKOPOCTh TepecedyeHHs] Hyls, OKOHHOE MpeoOpa3oBaHKe
@dypbe XpOMBI M MEJI-YaCTOTHBIN KercTpalnbHbIA Koddduruent. [Ipu sTom camble
pacrpocTpaHEHHbIE METOJIBI ayTMEHTAIIUH JTAHHBIX — 3TO M3MEHEHHE TOHA, BBEACHUE
mymMa W pacTaruBaHue. Tak WM WHade, CYNIECTBYIOUIME MOJETU HE I03BOISIOT
TOOUTHCS CTaOMITHLHONM TOYHOCTH KJIACCHU(PUKAITAN IMOIIUH.

B Oyaymeit pabore mbl Oyaem 3aHUMAThCS WCCIEIOBAHHUEM W JIPYTUX 3BYKOBBIX
XapaKTepUCTUK (CIEKTPaNbHBIA IEHTPOHI, CIIEKTpaJlbHas DJHTPOIUA, pa3dpoc
CHEKTPaJbHBIX XapPaKTEPUCTHK, OSHTPOMHUS DJHEPrMM H TJ.), a TakkKe JIpyTux
METOZIOB ayIrMEHTAIlUH JaHHBIX. DTH H3BICKaHUS OyAyT UCIIONB30BaHBI B pabOTe Hal
MOJICTIbIO KJIACCH(DHKAIIMKM SMOIMI Ha OCHOBE ay/lIWOJaHHBIX M B DKCIIEPUMEHTAX C
STHMHU MPHU3HAKAMH U METONAMHM JJsl HOBbIeHUs €€ 3((GEKTUBHOCTH B 3aJavyax Ha
pacro3HaBaHUE SMOILIU.

Kpowme Toro, naTepecHoil 3aaueit MoxeT ObITh pa3paboTka gaTaceTa, BKIIIOUAIOIIETro
B ce0sl WCKITIOUMTENBHO ayJHOJaHHBIE C O3BYYKOH 0a30BBIX sMorwmid. Takxe Oymer
WHTEPECHO MPOBEPUTH, KAaK OTIMYACTCS BOCIPHATHE AIMOIMH PECIOHAEHTAMH OT
TOTO, KaK IOMEYeHa SMOIHS B JaTaceTe, IS Yero IUIAaHUPYETCs MPHUBIIEYH OONBIIOE
KOJJMYECTBO PECTIOH/ICHTOB C PAa3IMYHBIM KYJIBTYpPHBIM Oaraxom.
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Abstract. This article provides an overview of existing intelligent systems for
monitoring the integrity of extended objects based on distributed fiber-optic sensors.
The results of developing measuring systems using distributed fiber-optic sensors are
presented. The analysis of existing solutions for constructing measuring systems is
carried out. The main types of measuring schemes and principles of determining the
integrity of extended objects are considered. The basic principles for the construction of
fiber-optic sensors are defined. The analysis demonstrated achievements in improving
measurement accuracy using various optical reflectometry methods. Shortcomings of
measuring systems are revealed, and ways of elimination are established. Methods of
filtration from overlays caused by mechanical overvoltages and temperature influences
are considered. The difficulties of applying well-known works are determined. A review
of the current state of development of artificial intelligence in the field of its application
in measurement systems is carried out. It is revealed that the systems built based on
an optical time domain reflectometer (OTDR) using a convolutional neural network
(CNN) show higher quality indicators. The possibilities ofusing different types of
neural networks to recognize various mechanical influences using machine learning
are considered. The disadvantages and advantages of using neural network systems
in measuring systems based on distributed fiber-optic sensors are identified, and the
most optimal type is selected. The direction for further research and development of a
technical condition monitoring system based on distributed fiber-optic sensors has been
determined.

Keywords: Integrity control systems, fiber optic sensors, intelligent systems, neural
networks
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AnHoTtamus. Byn Makanmaga yIeCTIpUITeH TajIIbIKThI-ONTHKAIBIK JaTYUKTEP
HEri3iHAe KEHEWTIITeH OOBEKTINEePAiH TYTACTHIFBIH OaKbLIay[dblH KOJJIAHBICTAFBI
WHTEJUIEKTYal bl JKYHelepiHe Moy skacalabl. Y IeCTIpireH TalllbIKThI-ONTHKAIBIK
JAaTYUKTEpAl KOJIaHA OTBIPBIN eJIIey KyHenepiH o3ipiey OOHbIHIIA HOTHKEIEp
YCBIHBUIFaH. Oniey xykenepin Kypy OOMBIHIIA KONJAHBICTAFBI IIEIIiMAEpre Tajaay
kKacainpl. OIIey cxeMalapblHBIH Herisri Typrepi, KeHelTinireH oObeKkTiNepaiH
TYTACTBIFBIH aHBIKTAY MPHHIUNTEPI KapacThIPbLIabl.  TalIIBIKThI-ONTHKAIBIK
JAaTYAKTEPAl KYPYIABIH HETi3rl MPUHIMITEP] aHBIKTANIbL. Tannay opTypii ONTHKAIBIK
pedIeKTOMETpUSHBI KOJIaHY Ke31HIe oIy JOAITH apTThIPy OOMBIHINA KETICTIKTEp/Ii
KepceTTi. OJiey >XyHenepiHiH KEMIIUTIKTepl aHBIKTAJIBIN, OJapiAbl KO JicTepi
aHBIKTAIIBI. MeXaHUKAIIBIK KepHeyJIep MEH TeMIIepaTypasblK dcepieplieH TybIHAaFraH
KabaTrTacymaH Cy3y oicTepl KapacThIpbUIaJbl. Benrimi skyMmbIcTapisl KOJAAHYIBIH
KHMBIHIBIKTAPbI aHBIKTAJIBI. JKacaH1bl MHTEIUICKT JaMybIHBIH Ka3ipri jkarIalibIHa )KOHE
OHBI OJIIIEYy >KYWeNepiHJe KONJaHy callachlHa IIONY Kacaubl. YaKbIT aliMarbIHBIH
ontukanslk peduekromerpine(OTDR) Herizmenren xyiienep KoaryisiusIaHFaH
HerpouabiK JkenmiHi(CNN) kanail KOJJIaHATBIHIBIFB JAJIIPEK EKEHIIr! aHBIKTaJIbL.
MammHamnbIK OKBITY apKbLIbl OPTYPIIl MEXaHUKAJIBIK dCepIIep/i TaHy YIIiH HEHPOH/IBIK
JKENJIepAl  KOJJaHy MYMKIHIIKTEpI KapacThIPbUIa[bl. TapaTbulfaH TaJIIIBIKThI-
ONTHKANIBIK JaTYUKTEpIEri emey KyilenepiHae HEHPOHIBIK JKeli >KyHenepiH
KOJJIAaHY/bIH KEMIIJIIKTEPI MEH apTHIKIIBUIBIKTAPhl aHBIKTAIIbI KOHE €H OHTaMJIbI
TYpl TaHIalabl. BOJIHIeH TaNIIBIKTHI-ONTUKAIBIK JaTYUKTED HETi31HAC TEXHUKAJIBIK
XKal-KyWJi MOHUTOPHUHTUIEY XYHECIH olaH opi 3epTTey JKoHe d3ipiiey YIIiH OarbIT
aNKBIHIAJIIBI.

Tyiiin ce3aep: TyTacThIKTHI OaKbLIAY XKYHenepi, TANIIBIKTHI-ONTHKAIBIK TaTYHKTED,
WHTEJUIEKTYa bl XKYHenep, HeWPOHIBIK KeTiep

Hoiiekce3s ymin: A.B. Hedrucos, AXK. Capunoma, JL.H. Kupuuenko, M.M.
KazambaeB. YJecTipUireH TaJIBIKThI-ONTHKAIBIK JATYUKTEP HETi31HAE KEHEUTIITreH
OOBEKTUIEPIH TYTACTBHIFBIH OaKbLIayldblH HWHTE/UICKTYalAbl KyHenepiHe 1moiy//
AKIapaTThlK ~ KOHE  KOMMYHUKAIMSUIBIK  TEXHOJOTHSUIAPIBIH  XallbIKapalbK
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AHHoTammsa. B  gaHHOM crathe mpeacTaBieH  0030p  CYIIECTBYIOIIHX
WHTEJUIEKTYaIbHBIX CHCTEM MOHHUTOPUHTA LEIOCTHOCTH TPOTSIKEHHBIX OOBEKTOB
Ha OCHOBE pacHpeeieHHBIX BOJOKOHHO-ONTUYECKUX JaTyukoB. llpeacTaBieHbl
Ppe3yABTaTHl 0 pa3paboTKe U3MEPHUTEIBHBIX CUCTEM C IPUMEHEHHEM paclpeleIeHHbIX
BOJIOKOHHO-ONITHYECKUX JaTyuKkoB. [IpoBeneH aHain3 CymIEeCTBYIOIIMX pEIIEHUH 1o
MTOCTPOECHHIO U3MEPUTEIBHBIX CHCTEM. PacCMOTpEHBI 0CHOBHBIE BUIBI H3MEPUTENBHBIX
CXeM, MPHUHLIKIIOB OMPEAEIEHHs EeI0CTHOCTH MPOTAKEHHBIX 00BEKTOB. OTpe/ieneHbl
OCHOBHBIE TPUHIUIBI 1T TOCTPOCHUS BOJOKOHHO-ONTHYECKUX IATYMKOB. AHANN3
MIPOAEMOHCTPUPOBAT JOCTHKEHHUIO IO TIOBBIIIEHUIO TOYHOCTH M3MEPEHUs IpU
MPUMEHEHUH Pa3JIMYHBIX METONOB ONTHYEeCKOW peduiekToMeTprH. BhIsBIEeHBI
HEJOCTaTKH HW3MEPHUTEIbHBIX CHCTEM M YCTAHOBJIEHBI CIIOCOOBI WX YCTpaHEHHS.
PaccMmotpenbl MeTonmbl (WIBTpAllMd OT HAJOKEHUH, BBI3BAHHBIX MEXaHHUYECKUMH
MEpPEeHANPSDKEHMSIME M TeMIIepaTypHbIMU BO3AeHcTBUAMU. OmpeseneHbl CI0KHOCTH
MPUMEHEHUs] N3BECTHBIX paboT. [IpoBeneH 0030p COBPEMEHHOTO COCTOSIHHS pPa3BUTHS
HCKYCCTBEHHOTO WHTEJUIEKTa M OOJIaCTH €ro NMPUMEHEHUS B CHUCTEMaX HM3MEpEHHUs.
YcTaHOBIEHO, YTO CHCTEMBI, TIOCTPOCHHBIE HA OCHOBE OINTHUYECKOTO peduieKToMeTpa
BpemeHHol obmactu (OTDR), siBisitorcs 0ojiee TOYHBIMU TaK, KaK HCIONB3YIOT
cBepThIBaroteiics HeiiponHoit cetn (CNN). PaccMoTpeHBI BO3MOXHOCTH PUMEHEHHS
HEWPOHHBIX CETEH Ul PaCIIO3HABAHMS PA3NMYHBIX MEXAHUYECKUX BO3JACHCTBUIN IpU
[IOMOIIX MAITMHHOTO 00yueHUs. BhIsSBIEHBI HEOCTATKA M JOCTOMHCTBA MPUMEHEHUS
CHUCTEM HEWPOHHBIX CeTeil B H3MEPHUTENbHBIX CHCTEMax Ha paclpelesleHHBIX
BOJIOKOHHO-OTITHYECKUX IATYMKOB U BBIOpaH HanOosiee ONTUMaNbHBIN TUT. OTnpeieneHo
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HampasieHHE [T JalTbHEHIIEro UCcCleoBaHus U pa3padOTKU CUCTEMbl MOHUTOPHHTA
TEXHUYECKOTO COCTOSHHAS Ha OCHOBE pacIpelelleHHBIX BOJOKOHHO-OMTHIECKIX
JaTYUKOB.

KaroueBsie ciioBa: CUCTEMBI KOHTPOJS [EIOCTHOCTH, ONTOBOJIIOKOHHBIE TATUUKH,
WHTEJUIEKTYalIbHbIE CUCTEMbI, HEUPOHHBIE CETH

Jas uurupoBanusi: A.B. Hedtuco, A.K. Capunosa, JI.LH. Kupunuenko,
N.M. KazambaeB. O030p HMHTEIUIEKTYaJIbHBIX CHCTEM MOHHUTOPWHTA IIEIOCTHOCTH
MPOTSHKEHHBIX OOBEKTOB HA OCHOBE PACHpPEACICHHBIX BOJIOKOHHO-ONTHYECKUX
JIaT4ynKoB// MeXAyHapOIHBIA >KypHal WHGMOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
texnomoruii. 2023. T. 04. Ne 1. Crp. 105-123 (Ha pyc.). https://doi.org/10.54309/
JICT.2023.13.1.010

Kipicne

Kazipri yakpITTa Ke3-KeNT€H TEeXHOJOTHSUIBIK TalChlpMaiapAbl OpBIHIAAY YIIiH
KeHelTinreH HelcaHgap, TEXHHUKANBIK >KaFmaiIblH Oy3bUTYBl KOJIAHBUIAABI, OYII
IIaFblH MAcIITa0THl HEeMece €H Halap jkarnaiga xahaHaplKk amattapra okenmyi
MyMKiH. OchbI ce0enTi TYTaCTHIKTBIH OY3BUTYBI TYpaslbl YaKTBUIBI €CKepTyTe KaOilneTTi
WHTEJUIEKTYal bl Y3IiKCi3 OakpuIay Kyienepi KaxeT. 3aKbIMIaHybIH HeTi3ri cebenrepi
TaOWFHM, TEXHOTCHMIK KYOBUIBICTAp, COHOAW-ak 3UsIHKeCTep, amxaM ¢aKTOphIHAH
TybIHJaFaH Oy3bUTynap OOMybl MYMKiH €KEHiH aTam eTKeH jKeH. ¥3aK 0ObeKTiIepiH
TEXHUKAJBIK JKali-KyiliHe MOHHUTOPHHT JKYPri3y >KOHE KayilcCi3NiriH KaMTaMachl3 €Ty
YIIiH YaKpIT OONBICHIHBIH, onTHKaJbIK peduekromerpi (OTDR) Herizinae KypbUIFaH
apHaiipl Jkyienep Konmaneianel. JKyiemep a3 Menmiepae BIIEKTP SHEPTHACHIH
TYTBIHAIBI, OJIapFa JJIEKTPOMATHHUTTIK Kemepri kenripmeiimi. Pazara ceszimMTan
peduiekToMeTpHsIChl 0ap JaTYMKTEP MEXaHUKAIBIK TepOemicTepre Ce3iMTalbIFbIHBIH
apkaceiHia keH TapainraH. COHBIMEH Karap, Ce3iMTaJIBIKTHIH JKOFapbUIayhl JKaFaH
MO3UTUBTEPIIH ce0eOi OOMBIN TaObLIabl, OYJI aKIMapaTThIH apPTHIK OOJIYbIHA QKEJEIi.
CraHgapTThl LIENIIMICP CEHIMAI HOTHXKEJIEpre KOJI JKeTKi3yre MYMKIHAIK Oepmeini,
COHIBIKTAH >KyHenepai XeTuimipy KaxeT. KeOiHece MyHIal MIENIiM ONTHKAIBIK
CUTHAJIJIBI KYIIEHTY OoJbIn TaObbuta sl (Zinsou xoue T.0., 2020; Hong xone T.6., 2021;
Kumagai xxone 1.0., 2012; Minardo »xone 1.0., 2021; Adeel xone T1.6., 2020; Masoudi
xoHe T.0., 2019; Rohwetter sxone 1.6., 2016; Wang xone 1.0., 2018; Sha xone T.0.,
2017; Yugay xaHe T.0., 2022). CoHBIMEH KaTap, MEXaHUKAJIBIK e opMalisiap Hemece
TepbemicTep Ko3iHe MeHiHT1 KalIBIKTHIKTHI JTA3€PITiK ONTHKAIBIK CUTHAJIBIH aifHATBIMBIH
xoHe TamublKTel curHanabl (FUT) (Zinsou xone T1.6., 2020). bparr topnapeia (Hong
)oHe T.0., 2021) KommaHa OTHIPHIT,ONTHKABIK CUTHAIAAPIALIH (ha3alblK CIABICYBIMEH
(Kumagai xoHne 1.0., 2012), anbikTayra Oonansl. Kepcerinren OipHeine amicTepiH
tipkecimi e mMymkiH (Minardo »xoHe T.0., 2021), muddepeHImanapl ONTHKAIBIK
CUTHAJIIBI KapamnaiblM Ju3allHMEH KoyijaHy, Oipak OarmapiaMaliblK >KacaKTaMaHBIH
kypaeni Oemiri (Adeel xone T.6., 2020). Keiibip xarmaiinapaa emnmey OeiriH xysere
achIpyIBIH Oacka Taciiaepi KOMAAHBUIAAbI, OHJIA ONTHUKAIBIK TAIIIBIKTHI KaTyIIKaHbI
OpHAaTy apKbUIkI Kijgipic sxkacanansl (Masoudi sxoHe 1.0., 2019). By perTte MOHUTOpHUHT
JKYyHeci TapaThbUIFaH JIaTUYMKTIH Y3bIH/BIFBIH KOHE OHBIH JQJJIIKKE 9CEpiH eCKepyi THic
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(Masoudi >xone T.0., 2019; Sha xone T.6., 2017). AnmapaTThlK Kypayabl KaHApPTY
TeMIepaTypaHbIH dCEPiHEH XKoHEe MEXaHUKAaJIBIK KepHEYIepCH TybIHIaFaH MacesenepIi
HIenryre MyMKiHik 0epesi. OchiFaH KapaMacTaH, CCHCOpIIapIbl TaHIay HeMece d3ipiey
ANJIBIH/IA KYPBUTBIMHBIH KYPJEINITIiTi MEH KYHBIHA J1a Ha3ap ayaapy Kepek.

AJlaM MEH TEeXHHWKAJIaH TYbIHAaFaH KeIepriiep/i MenTy YIIiH jKacaH bl HHTEJUICKT
KyHernepi KONJaHbUIAIbI, aran aiTkaHna MalluHaNbIK OKBITY MEH HEHpPOHIIBIK
JKENTJIepre HETi3AeNTeH. AJBIHFAH HOTIDKE KO3II aHBIKTAyIbIH JKOFaphl JOIIITiMEH
JKOHE aJlaHJaTapJIbIK OKMFAHBIH CHUIAThIMEH cumarTanazsl (Yugay xoHe T.0., 2022).
WnaTennexryanasl cebentep MeH IQNIIKTIH OpHAJIACy JKyHelepi o/leTTe KaTeHiH Kepi
tapaiy oaiciH (Wu xoHe T.0., 2015), colikecTikTi cy3y oxicin (Adeel xone T.6., 2019),
KoaryJsinusianFal HedpoHnaslK xemninepai (Che sxone T.6., 2019), KongaHy apKbUIBI
JKy3ere achIpbuTanbl. Allalia, HEMPOHIBIK KEIICPIiH TYPIH TaHIay COHBIMEH Karap
ipiKTey caHBbIHA, NONIIKKE >KOHE JKiKTey OenriciHe OalyIaHBICTBI €KEHIH eCKepreH
oH. Koarymsamusinplk HEHpOHIBIK Jkemiyiep rpaduKTepai Ae, KeCKiHAepal e eHIey
MYMKIHZITIHIH apKacbiHaa keHiHeH tapanasl (Che sxone 1.0., 2019).

Hemexk, ¢azara cezimran OTDR-re Heriznenren TaparbuFaH TAIBIKTHI-OITHKAIBIK
JMATYUKTEepAl KOJMAAHATHIH Kyhenep xui kezaeceni koHe (Che xone 1.0., 2019), Oyn
KYPBUTFbLIAP/IbIH KYHBIH, KYPICSIUIITIH )KOHE eJIIIEeMICPIH apTThIPaIbl.

IjicTep MeH MaTepHaJaap

Makxkanansl ja3yabelH Heri3ri ofici perinae Elsevier (Scopus skone Science direct)
TOOBIHBIH MoJiMeTTep O0a3achlHa OWOMMOMETPHSIIBIK Tanjay KoamaHbUIAbl. OcChl
TaKpIpbIN OoMbIHIIA 5,035 Makana TaObUIABL 3EPTTEY YIIIH IpiKTey KpUTEpUIIepi: a)
2012 xpurnan 2022 xbUTFa ACHiH KapUsUIaHFaH MakKaianap Kapaiabl, 0) KeHEUTireH
00BEKTINEPIiH JKal-KyHiH OaKplIay XKyHelepi CEHCOP PETIHIE TAIIIBIKTHI-OITHKAIBIK
TaJIIBIKTH AHJaIaHAbl B) KEHEHTINreH 00beKTiIep i Kail-KyiliH Oakpuiay Kyihenepi
WHTEIUICKTYaIIIbl Kypamaac Oenikke we Oongpl. Cyperre OChl TaKbIphI OOWBIHIIA
JKaprsUTaHBIMAAp OOMBIHINIA SCOpus MEePEKKOPBIHBIH CTAaTHCTUKACHI KBUT OOMBIHIIIA
OesiHreH. Opi Kapail 3epTTey canachl Tapbulbii, 20 JepeKKe3/i Tanaay YIIiH TaHAaJ bl

Onwey ocytienepi

Herizinen, xyieni xypy kesinge onap HerizineH ¢-OTDR, c-OTDR omicimen
Konmanbiianel. COHBIMEH KaTap, op Kyie Oenrimi Oip QyHKIUSIApIbl OpBIHAANIb,
Oipak JaMbIFaH HETI3ri OarbIT — y3aK OOBEKTLIepAiH *ai-kyiin Gakpuiay. ®-OTDR
XKyHenepi yiriH naTepdepoMeTpUsMeH eH Kol TapaliFaH xkykenep (Zinsou xoHe T.0.,
2020). MaTepdepoMeTpusTHBIH KYMBIC TIPUHITAIT KEJIECiIeH: ONMTHKAIBIK aKImapaTThIK
Ka0elbre Jlazep TYPIHAE CUTHAN TYCEIi, COIAaH KCHWiH OJ apHailbl KYPBUIFbLIAPIIBbIH
KeMeTiMeH ekire Oeminesni. bipinmi kabeapae CUTHAN Kimipicci3 oTemi, al eKiHITiCIHae
KiJlipic KaTyllkara OpajifaH TaJIIBIKTBIH KeMeriMeH jkacanaabl. CoJaH KeiiH eki
Kabenperi curHangap OipikTipiyin, ¢oToce3iMTan deMEeHTTepre Tycemi. AJBIHFaH
curHasbl JKapblK KapKbIHABUIBIFBIHBIH YaKbITKA TOYESIIUIIT PETIHAE OHIeYyTe 00Iabl.
Amnaiima, MyHnail sxkydenme keneprijiep oHail. JKacaHOpl MHTENJIEKTTI KOJJaHy He
yIIiH KaxeT. MpIcaisl, (Zinsou xoHe T.0., 2020) — e HeTi3Ti enimey Kypajsl jJa3ep
(ha3achIHBIH CABICYBIH aHBIKTAWTBIH HHTEP(GEPOMETP OOIBIN TaObLIAIBI.

Oumiey opraHbl peTiHEe A€M CaHaIAbl YaKbIT KOJAKTAphIMEH aHBIKTAJIFaH CUTHA
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(azacelH emey YIIiH Y3bIHIBIFBI Oap TaNLIBIK IIBIFAPAaTBIH YakbIT Kifipici Oap
xyn TeHrepimcis Max-Lennep untepdepomerpnepi (MCI) xonmansuigsl. Curnan
KapKBIHABUIBIK TYPiHIE YCBIHBLIAABI )kKoHE PoToaeTekTopMeH enmeneni. Keneprinepai
KOI0 YIIiH CTaHJApTTHl CXeMara OPHATBUIIBl aKyCTHKAIBIK-ONTHUKAIBIK MOIYJSIIHS
(AOM), onTHKanIbIK CHUTHAIABIH aMIUIMTYAAChIH apTTHIPATbiH, 3pOUN JeTUpJiCHIeH
onTtukanslk Kymeitkim (EDFA), o kanmeiHa KenTipeai ONTHKAaIbIK CUTHAJ ICHTeHi.

TemeHn xuinikTi TKi3y Anana3oHsl Oap Jlazep aganTuBTi nMITynbeTiK Ke3eH (API)
ofliciHiH >KOFaphl THIMALNIriHe Koi skeTkizy ymiH ¢-OTDR sxyitecinge akmapar kesi
PETiHIE OPEKET €TTi )KOHE TOMEH JKULIIKTI TepOeicTep i eei.

XKrbuty Hemece CBIPTKBI ocepiiepAiH Oacka TypiepiHeH KaTelikrephi OomapipMmay
ywid exi MCH zne okiaynanras TypAe opbiHaanasl. Ocbuiaiima, goToneTekTop eH Ta3a
CUTHAJIABI MICEBIONEPUOATHI TYpiHIE *a3yra KabinerTi 6onasl cunycounn. COHBIMEH
katap, CFL ocbl rpadukTiH Ke3eHiHe OaitnaHbIcThl skoHe (1) popMyna TypiHae Ka3bLTy bl
MYMKIH:

a=—— (D
TL'AL'Tf

MYHJIaFbl @-J1a3ep SKUUIITIHIH CBIIBICYBI, -CUTHAJ] KApKBIHIBUIBIFBIHBIH JKaJFaH
MIEPUOBI ¢ JKOHE 1 KeHICTIKTET1 JKapbIK JKbUIIAMJIBIFBIHA JKOHE ChIHY K03 (dUIMEeHTIHEe
0ailTaHBICTHI MOJIIIIED.

Axmapar ke3i petinae Eni 100 ['11 xonHe TONKIH Y36IHABIFE 1550 HM n1a3zep TaHAaabl.
Jlazep >kapbIFbl aKyCTHUKAIBIK-ONTHKAIBIK MOAYASTOp (AOM), TalIIbIKThI-ONTHKAIBIK
kymeiTkim (EDFA) apkbutel eTeli %oHe Ka3ip/liH ©31H1¢ KYIICHTINTeH CUTHAI ChIHAK
aCTBIH/A KYMBIC ICTEHTIH TanmblkK apKeuisl otedi, (FUT). By sxarmaiiza onTHKAIBIK
Kockpimr (OC) apkpuibl 1-meH 99-ra nmediHri apakaTblHAC JIA3epACH ONTHKAIBIK
CUTHAJ JEpeKTepAl JKWHAy TakTachlHa Tycedi. IIpe3o Typmenmiprim Oenrimi Oip
JKULTIKTET1 3JIEKTP CUTHAIBIHBIH KOMETIMEH MEXaHWKaJbIK TepOeicTepai TyAbIpaIbl.
[laFpUTBICKAaH ONTHKAJBIK CUTHAN ONTHUKANBIK Kockeimka (OC) keneni 50-gen 50-re
JeHiHT1 apakaTblHAC JKoHE (HOTOAETEKTOpIapFa TYCeli, ONapliaH IIBIFBIC CUTHAIAPHI
JepeKTep/li )KUHAY TaKTachIMEH jka3blasl (Zinsou xoaHe T.0., 2020).

CranmaptTel (ha3ara ce3iMTall Kyie MEXaHHUKAJBIK KOHE TEMIIEPATyPabIK aCKBIH
KepHeyJepre ce3iMTall, YChIHBUIFaH KYHe )KYMBIC iCTeH aiaibl )KoHe OCHI KeAepriiep i
eckepeni. COHBIMEH Karap, Oy KYpPBUIFBl YIIIH MOJSPU3ALUS KHUITIKTIH CIBICYBIH
MOJYJISIIASIIAYFa XKOHE CUTHAIBI KYIICUTYTe apHAIFaH KYPhUIFBUIAPIEI KOCY apKbLIbI
Ky3ere acwippiianbl. COHIBIKTAH ONTHKAJBIK CHUTHAJIFAa KOWBLUIFAH Kelepriiep
KYPBUIFBIHBIH JKYMBICBIHA ocep eTmehi. AJalaa, MYHIAH TaIIbIKThI-ONTHKAIBIK
CEHCOp KYpIeidi MU3aifHFa e XKOHE anaM MEH TEXHUKAHBIH oCepiH €CKEPMEHUTIHIH
ararm ©TKeH XoH. bysr peTte 3epTTey HOTHXKENepi y3apThUIFaH OOBEKTIHIH ©Te KbICKa
Y3BIHABIFBI YILIiH YCHIHBUIAAB! (Zinsou xaHe T.0., 2020).

(Hong xone 1.6., 2021) — ne yChIHBUIFAH XYHEHIH Iu3aiiHbl kepcertinreH. dipingin
0O0JTybIH aHBIKTAY/IbIH TEXHOJIOTHUSIIBIK POLIECI )KOFaphI/1a KOPCETUITCHIe YKcac. Aaiina,
Oy karmaiina 120 xone 200 MI'm xuinmikTeri opTyplli capicynapsl 6ap €Ki akycTo-
ONITHKAIBIK MOTyIsiTOp (AM1, AM2) konnanbuiibl. COHBIMEH KaTap, GOTONETEKTOpFa
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(PD) Tycetin akmapar coWKeciHILE IepeKTepAi *XKHHAyIbIH XoHE OJaplbl opi Kapai
enaeynin (DAQ) xone (Data Processing) apHalibl xyiienepiMeH eHJIeNeai. ApHaibl
Bparr topnaper (UWFBG1) — (UWFBGn) apkpuibl eTeTiH curHangap Tepoenic
Ke3iHe NeHiHr1 KAIIBIKTBIKTHl aHBIKTayFa MYMKIHAIK Oepeni. JKapbIKTHIH aifHaIbIM
KypbutFbIchiH (Cir) KoJnaHy CUTHANIBIH NOMSAPU3aLUsICHIHA KOJ )KETKi3yre MyYMKIHAIK
oepeni. Umnynec ke3i (PG) Moaynsius yIIiH CHHYCOUIAIbl CUTHAM YKacaiIbl.

OKCIIEpUMEHTTIK Monenbli Tekcepy 150 'y xuimiKkTeri arbIHABI KOPEKTEHAIPETIH
apHaiipl  Aipil  KO3ABIPFBIIIBIHBIH ~ KOMETiIMEH JKy3ere achIpbUiibl.  TOKTBIH
KOFapbUlaybIMEH,  OEMEK, MEXaHHKaJIblK  TepOemicTepAiH  aMIUINTYJAachbIHBIH
KOFapblUlaybIMeH (a3aHblH MoHI jAe esrepli. COHBIMEH Karap, MOJISIpH3aLUsUIbIK-
(azanblK CHHTE3/l OpHAJACTHIPY aJTOPUTMI CTAaHAAPTTHI SAICTEPAEH AMILTUTYHAJIBIK
CUTHAJIMEH OHJEIMETeH HAaKThl (ha3aliblK CUTHAIIBI KAIIBIHA KEITIPY 9fici HeriziHae
JUHAMHUKAIBIK JeGopMalusiapabl 1o enley KabileTiMeH epekiieneHeni. MyHaai
e3repicTep MOJNSAPU3ALMs CUTHAJIBIMEH AHBIKTAIFaH aMIUIMTYNAHBIH YJKEH oJley
JMana3oHbIHA JKOHE (ha3alblK CUTHAJIMEH AaHBIKTalFaH >KaKChl CEe3IMTaJABIKKA KO
XKETKi3yre MYMKIHAIK Oepai. Anaiina, OipHeme bparr TopnapblH KongaHy AW3aidHIBI
KHUBIH/IaTa/Ibl XKoHE OYKLI XKYHEHIH CEHIMIUIITIH TOMEHETe . 3aKbIMIaHYIbIH HAKThI
OPHBIH aHBIKTAy ©T€ KapamaibiM OOJIFaHBIMEH, JKYHe aJaM HeMece TeXHUKA TyAbIpFaH
KeZIepriiiep i 1e TaH! ajJManabl.

Kymeicta (Kumagai xone 1.0., 2012), nipinai enmey YIIiH MepUMETPAiH Ky3eT
KYHeci YIIH TalIbIKTBI-ONTUKANBIK Jipil CEHCOpPBIHAA CaHsAK HHTephepoMeTpi
KONJaHbUIABL. ByJl KYpBUIFBIHBIH MiHIETi-CUTHAIAB MOJSpU3asIay.

[Monspuzaropiap, eniey ke3inae kadeiabaeri keaepriaepi

MKOSIIIBL, aJl (ha3aIbIK Al IPMAIIBUTBIKTHL MEXaHUKAJIBIK KE31HAe CUTHAI Ko3epi )Kacaii 1l
nedopmanmsiiap kaObIK Kyiene carar tutiMeH (CW) koHe caraT TiTiHE KapcChl
kabenbae (CCW). ©3 ke3eringe, Kiaipic apHaiibl KaTylIKajgap MEH HOIApU3aTopiIapAbIH
KeMeriMeH jkacanaapl. Ocbuiaiima, HHTepQEpEeHIHSIBIK KaPbIKTBIH KapKbIHIBUIBIFbI
(hazanbIK alibIpMaIIBUIBIKKA HEMECE HOJTe JKaKbIH [IaMallbl TepOesicTepre a3 ce3iMTall
Oonaapl. DNEKTPIIK CUTHAJ IIBIFAPATBIH 3JIEMEHT PETiHle MONAPU3aTOpP OpPHATHUIFaH
MBE30EKTPIIK UWIMHAP KOJNJaHbIanbl. by skarnmaiina MmIBIFBIC CHTHANBIH KeJeci
MaTeMaTUKaJIBIK OPHEK apKblIbl aHBIKTAayFa O0JIaabl:

P(t) =K[1+vcos(AD + ¢p.cos 2mfpt)], (2)

MYHIaFbl K-aMIUTITYIAIBIK IMapaMeTp, V- KeAepriHiH TuiMaimiri, AD- da3anbik
albIpMaIIbLIBIK.

byn sxarmaiina ¢azanslKk MODYISITUS TEPEHIITIHIH mapaMeTpi dopMyiia OOWBIHITA
aHBIKTAJIaIbI:

e = 2¢m sin(mfrut) 3)
MYHJIaFbl — (ha3ajiblK MOIYIISIIUS TEPEHIITIHIH aMILTUTY/IACHI.
Hipin Ke3iHiH OpHaNacyblH aHBIKTAy YVIIIH Oip HYKTENl ce3iMTajabiFbl Oap
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TaJIIIBIKTBI-ONITUKAJIBIK CEHCOP JKETKUTIKCi3. By MaceneHi miemry ce3iMTalIbIKThI
a3afTy YIIiH Kifipic CHI3BIFBIH JKOIOMBI YCHIHABL Teric ce3iMTaiablK CEHCOPBIHBIH
Ka0eJi JIpUIIiH OpHBIH aHBIKTal aJMaHTBIHIBIKTAH, OHBIH CE3IMTAJJIBIFBIH a3aiTy
YIIH Kigipic CHI3BIFBIH aJbBIN TacTay Kepek. byjl perTe KaIllbIKTHIKTHI aHBIKTAY YIIiH
€Ki ceHCcop maimananpuIIbl. JlaraukTep/i opHATY TepMHUHAT KOPaOBIHBIH KAHBIHIAFbI
OipiHII CEHCOp Iipiire eH a3 ce3iMTalIbIKKa ue OONaThIHAal eTill OPBIHAAJIbI, al
KOHHEKTOPABIH JKaHBIHA OpHAJIACKAH EKiHIIN CEHCOp, KEPiCiHIIIe, Aipiare MaKCUMAaJIIbl
ce3iMTanabIKka ue 6omapl. OpHanackaH xep/i aHbIkTay yiriH [IbIFpIic cUrHAIIapbIHBIH
alBIPMaIIBUIBIFBIHBIH OJapABIH KOCHIH/IBICHIHA KATHIHACKHI €CeTTeNe .

YChIHBUIFAH JKYWE KeNCPTiIepACH CHUTHAIIApAsl OHICH anaabl, Oy aiMak
Kayilci3airi MeH pyYKcaTchl3 Kipy JKyiernepiHe jkakchl coiikec keneni. Anaiina, sxyiie
azlaM HeMece TeXHHKa JKacaFaH Keleprulepai axsipara anMaiiasl. MyHaait repoemictep
JKaJIFaH MO3UTHUBTIH cebenrtepi 0onaabl, OYJ1 aKknapaTThIH apThIK OONTybIHA OKEJIe i, Oy
CTaHAPTTHI JepeKTep KYHeIepiHiH AyphIC )KYMBIC icTel anMaybiHa okeneni (Kumagai
xkoHe T.6., 2012).

(Minardo >xoHe T.0., 2021) OpWIUTIOCHHIH BIHTAJIAH/BIPBUIFAH IIANIBIPAYbIHA
HETI3/IEJTCH YJISCTIPUIreH TaIIIBIKTHI-ONTHKANBIK KYKTEME YSIIBIFBEIHBIH KOMETIMEH
*acanral xacanapl "KanaOpese" TyHHeniHIH 1edopMalnusIchH OaKpliay HOTHXKEIEPIiH
KepceTesi.

Botda cencopsl, y3biHapIFeI 200 M TEMip:KOJ TYHHENIHIH eKi OyHip KaObIprachl
OOWBIMEH MEXaHHKAIIBIK KEepHEYJepIiH TapalyblH aHBIKTay VIIH MaiIaTaHbUIIb,
onap OipKenKi eMec KallBIKTBIKTaFsl OyBIHIApPMEH OOIIIHTEH CETi3 ipreiec CeKTopaaH
Typansl (9p CEKTOPABIH OpTalla Y3bIHABIFEI 25 M).

2016 >KBIIABIH eKIHII >KapTHICHIHIA TANIMIBIKTHIH Y3apraHblH Kepceremi. 2018
KBUIOBIH MAayChIMBIHAA OJIICHTeHHEH KEHiH TalmblK OapiiblK KOCBUIBICTapaa
y3aphll, TiOTI Tycy Ke3iHae OipHemre KochUIbicTapna biablpan keTTi. ComaH KeiH
TaJIIBIKTHI-ONTUKANBIK ~ JaTUYUKTEepAeH anbiaFaH  Majimerrep Cosmo-SkyMed
TaNAybIMEH CaNbICTRIPBUIABI, o 2018 KBUIBI OCHI callafa KeIIKiHHIH OOJybIH
pactanpl. Ochutaiiia, SKCHEPUMEHT HOTHXKENEpI TYHHEIb MiHE3-KYJIKBIHIAFbI
neopManuAIapAblH TapalyblH Oakpuiay YIIiH TaJIIIBIKTBI JKYWEHIH CEHIMIUIIrH
KepceTesi.

Kytieni emmeyre MexaHHKalblK KepHEYJIep MEH TeMIlepaTypaHblH dcepiHeH
OonaTelH Keaeprinep ocep erneini. COHBIMEH Karap, MyHJai LICNIM TyHHENbJIETi
IUTATAJapAblH JKBUDKYBIH aHBIKTayFa MYMKIHIOIK Oepenmi. AJBIHFaH HOTIDKENIEP
00BEKTIHIH KYHiH aHBIKTayFa MYMKIiHZIK Oeperi.

(Adeel xone T.6., 2020) — ne YCHIHBUTFAH IIIENIIM Ma3achl3 OKUFaJapIbl aKbIPaTy
YUIiH TepeH  OKBITY OKYHelepiH KojigaHa  OTwIpbim,  (aszara  cesiMran
pedekToMeTpUSHBIH JUQhepeHITHANIb CUTHAIBIH KOJIaHYIbl YCHIHABI.

AKmapaT Ke31 peTiH/Ie CUTHAI ’Ki0epeTiH J1a3ep KOJIJaHbUIa Ibl, COJaH KeiH OHBI
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XKapTbUlail eTKI3rim onTHKaIbIK KymedTkim (SOA) ontukaislk kymeiTkim (EDFA)
kymeireni. CurHanm BIKTHMajl aybITKYJlaplaH Cy3uieli, COAaH KeHiH Karylkanap
apKbUIBl cHTHAN ce3iMTan snmeMeHTKe eHeni. Kockimmma EDFA men cysriHi xonmmaHy
JEPEKTEPIi KeACPrici3 )KUHAyFa MYMKIHIIK Oeperi.

Kipic jxoHe MIBIFBIC CHTHAJJNAPBIH CaJBICTHIPY apKbuIbl Jlipinm ke31 MEH OHBIH
OpHaJlacKaH KepiH aHbIKTayra Oomnanbl. Y CHIHBUIFaH JXKYHe TEpeH OKBITY >KyHeciH
KOJIJIAaHYNbI KO3/ICH/Ti, OTKEeHI 01 00JIMaFaH Ke3JIe KYie HaKThl HOTHKE Oepe anMan/ipl,
aram aWTKaH7a aJiaM HeMece MallMHAHBIH KO3FaJIbICHI TA0bUT CUTHABIHAH TybIHAaFaH
KeZlepriiep/ii aKplpara anMaisl. Omey KyHeciHiH MenriMi YIKeH KeHICTIKTI KaXeT
eTeml JKOHE JXYHEHIH KYpPBUIBIMBIH KOHE OHBIH OarachlH KWBIHAATAnbl. JloymikTi
JKAKCApTy YIIIH KONTEreH KYPbUIFbUIAPIBIH OOMYbl KYPBUIFBIHBIH KAJBINTHI JKYMBIC
YaKBITBIH TOMEH/IETY1 MYMKiH.

B xytieci (Masoudi xane T.0., 2019) cy acThIHAa CO3BUTFaH AJIEKTP KaOeIbAepiHiH
TEXHUKaJBIK JKarnabiH Oakputayra apHanrad. 20 mMBt Curnan JXapeik ummynbci
Typiazme xkacamanbl y3akTeiFel ¢-OTDR Herizimmeri DVS emmey OmoTBIH KojgaHa
OTHIPHIT, 1550 TONKBIH Y3BIHABIFBI 8§ HC TapaThlUFaH Kepi Oaiinansic mazepiMer (DFB).
ConaH KeifiH, ONTHUKAJIBIK CUTHAJI KEACPTiHI OI0 YIIiH €H JKorapbl KyarThl 1 BarTka
JeiiiH apTTeIpy YIIiH TanmblkTel KymenTkimmneH (EDFA1) kymeiitineni.Conan keitin
KYIICHTIJTeH CUTHAM TOJKBIH/IBIK TYPICHIIPY apKbUIbI CY3iJIe/i, OHBIH OTKi3y KadiieTi
100 I'T'1 xoHE TUPKYIAATOP APKBUTBI CE31IMTAall 3JIEeMEHTKE €HeJli. ChIHAIATHIH KaOembIeH
TaJIIBIKTap apKBLITHI.

Hotmwxkecinae oskyiie Cy acThIHAArbl JJICKTP KaOeabACpiHIH MEXaHHMKAJIbIK
nedopManusiapbliH aHBIKTal anajel. by skarnmaliia ONTHKAIBIK CUTHAIBIH KYIICHO1
aKnapar Ke3iHiH aybITKyblHaH TyBIHAAaraH KelepriiepAi ’KOIoFa MYMKIHIIK Oepexi.
CoHbpIMeH Karap, MyHHad >KyilieHi Oacka KeHEWTIIreH oOBekTinepre OeHimuaey
MYMKiH eMeC, OiTKeHi Ol TeMIIepaTypajblK dcepiep MEeH MEXaHHKAIBIK KepHeyIepIi
eCKepMei.

Conpaii-ak, Rayleigh peduexromerpin Hemece C-OTDR konmaHy MyMKiHAIIT
Kapacteipbutyna (Rohwetter sxone T.6., 2016). Byn pednexromerpnepai maiinanany
Ke3iH/Ie ONTHKAIBIK CHTHAIIAP, OJCETTe WMITyJIbCTap TYpiHAE Mmakjga Oonajpl,
OINITHKAJBIK TAIIBIKKA YaKBITTBIH Oenrimi Oip HYKTenepiHze, Kepi MalibIpayJarbl
OTIIENI MpoLecTep/i aHbIKTay YIIiH "0asy" yakpIT IIKaJachlH aHBIKTAHTHIH Ke3eHMEH
Oepinemi. OpOip UMITYIIBC YIIIH Kepi MIAmbIpay KapKbIHIBUIBIFEIHBIH MOHI OTITHKAJIBIK
TAJIIBIKTAFbl JIA3ePIIiK UMOYILCTIH OTYl Ke3iHIe ©3repMeiTiH MHTepBaJIMEH OeNrimi
0ip yakbITTa TaHana6l. COHBIMEH KaTap, Oenriii Oip yaKbpITTa ONTHKAIBIK CUTHAIIBIH
KapKBIHIBUIBIFEIH aHBIKTAy YIIIH KOTepeHTTI emec linc oHe KorepeHTTi icoh
KOMITOHEHTTEPiHiH KOCBIH/BICH PETiH/E ecenTene/i. by skarnaiina eneyre apHaaran
aKmapar MeJepi azasnubl, Oipak Oenriimi Oip yakpITTa aKmapar Iipiid Ke3iHiH OpHBIH
AHBIKTAY YIIIH XKETKITIKTI.

YCHIHBUIFAH 9JIIC KEHEUTUITeH OJIOKTapAarbl TepOeNicTep i aHBIKTAy YIIiH 9J
KyMbIC icTeil amampl xoHe ojerreri ¢-OTDR xyiienepiHeH albIpMaIIBUTBIFEI,
(hoTonmeTeKTOpIaH KEJIETiH aKmapar a3, OyJI KbICKa YaKbIT ilIiHIe oI AepeKTepi amyFa
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MYMKiHJIiK 6epeni. Herisri keMiminik->kyHeHiH KypAemiiri xone TepoenicTepi ecentey.
Ocpuiaiima, Ke34eHCOK CHIPTKBI acepiiepi Kol opTaia KoJAaHy AYphIC 00IMaybl MyMKiH.

Kypsuteic xyiiecin Tannay makcareiana (Wang xone T.0., 2018) — ne ychIHBITFaH
3epTITeyi Ae aTan eTKeH xeH. TyTacThIKThIH Oy3bUTybIH HEMECE TEXHUKAJIBIK XKaF 1Al IbIH
©3repyiH aHBIKTay YIIiH JKOFaphl JOJJIIKIICH KOHE KETKLUTIKTI Ce31MTaJIBIKIICH OJIIIey
KyHeciH Tangay omerte KubiH. ABTOopinap ¢-OTDR sxone OTDR-unTephepomerpus
KYHenepiH calbICThIPy YIIiH SKCIEPUMEHT KYPTi3i.

Exi xarmaitima nma kyarel 10 MBT koHe eTkizy Kabinmeri 5 kIl Tap >KONaKThI
taparbUIFaH kepi Oafimansic (DFB-FL) masepi kommawbsuioel. Jlazep ONTHKAIBIK
CUTHAJ Kacalpl, COlaH KEHiH aKyCTHUKaIBIK-ONTHKAIBIK MoayasiTop (AOM), apowmii
(a) meruprieHreH ONTHKAIBIK KYIISHTKIII apKbpUIbl KymeiTineni. KymenTinren curnan
TaJIIBIKTHI-ONTHKAIBIK TOp cysriciMen (F) cysinexni xone mupkynstopra (C) eneni,
on kaiitagan F sxoHe A KyppUIFbIIapeiMeH Typienaipineai. Cuctemsl-OTDR sxyitecin
OpHATY CTaHIAPTThI ONTHKAJIBIK KOCKBIIITHI Al 1aaHa/lbl, OHIa CUTHAJI OeITiHe ] )KoHe
ym ¢orogerextopra (PDI1-PD3) kemeni.OTDR wunTEepdepoMeTprsch >karmaibIHIa
curHamap Dapamelin exi aifHaiIManbl alHajJapblHA TYCETIH KOCHIMINA KOCKBIII
KOJIZIaHBLIAIBI.

Hotmxenep crangaprtel ¢-OTDR xylenepinae monspu3anus MIaMajibl €KeHiH
xoHe OTDR uHTEpdepoMeTpHsIIBIK Kyiec YIIiH Moispu3anus Kipic KOHE IIBIFBIC
OINITHKAJBIK CUTHAJFa TOYEJCi3 OPBIHIAIFaHBIH JKOHE a3alThUIFaHBIH KepceTTi. Eki
omicti me konmaHy (aszara ce3iMTan PEQICKTOMETPUSHBIH HWHTEPPEPOMETPHSITBIK
pedueKToMeTpusFa KaparaHla Ce3iMTalIbIFbI TOMEH €KeHiH KepcerTi. Aunaiina,
dapaneliniy aitHaIMaNbl aifHaIap KYHECiH e KOJIAaHy KYPBUIBIMJIbI apTThIPAJIbl dKOHE
KYHeHi KUbIHAATabl, OYJI )KYHeHIH CeHIMIi )KYMBICBIHA 9Ccep €Tyi MYMKIiH.

JKympicTa Y3BIHIBIFBI 75 KM-Te NeHiHTi OOBEKTiNepiH TEeXHUKAIBIK XKai-KyHiH
OaxplIayra apHaiFaH kyhenep YChHBUIAH (Sha sxone T.0., 2017). Ommey npuHIUi
HETI3JeNTeH TONKBIH V3BIHABFE 1480 HM mazeprnik auonrs! KongaHy. ComaH KeHiH
ONTUKAJBIK cUTHal WDM KypbUIFBICBIMEH TOJNKBIH Y3BIHABIFEI 1550 HM OonarbiH
curHanra aiiHananel. Coman keiiin Curnan mupkynsatop (CIR) apkpuibl Taparsiiaisl,
9pOmii Jerupiaenren ontukanblK KymedTkim (EDFA), 1550 uM Tap >KomakTel nasep
(NLL), akycTHKaJbIK-ONTHKAIBIK MOIYIATOp koHe EDFA onmTukanplk KymIeHTKimmi
apKpUTBI KymiekhTineni skone keneci mupkyisarop (CIR) apkeiasl bparr TopeiHa skoHe
(dhoTomeTekTOpFa Tycemi, onaH AKmapar Keiesi aepexrepmi sxkuHay kapraceiaa (DAC).
Hipingi anbikray ymiH ¢yHkoust reHeparopbiHan (FG) curHanm OepinreH mbe3o
TYPJICHAIPTIIITEP KOIAAHBLIIBL.

3epTTey HOTMXKECiHIE anblHFaH HoTIOKenep (Sha xone T.0., 2017) 75 kM-Te AeiiHri
00BEKTIIEp YIIiH KYPBUIFBIHBIH [OJITIH KOpPCETeMi.KYIIEUTy cXemallapbl Manalibl
CUTHAJIAFBI KeACPTiIepAcH apbuIyFa MyYMKIHIIK Oepei, anaiiga MyHaait o0beKTiepre
apHaJIFaH Xyie nom 0oaMaybsl MYMKiH, OUTKEHI Ke3/IEHCOK ocep €Ty YIIiH KeHICTIKTIK
HYKTeJep CaHbl apTajbl.

CoHbIMeH Katap, HHTepdepoMeTpiepAi KoIAaHaThIH OeNriii oAicTep KeH TapajfaH,
OMTKEHI 0J1ap JA9J1 )KYMBIC iCTel anaipl, 6ipak ToCTY Pl 9icTep KeAepTuIep/Ii KO0 Typaibl
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memriMai OGingipmeiini. JKorapblia YCHIHBUIFAH JKYMBICTAp KaXKeTCi3 MEXaHHMKAaJBIK,
TeMIIepaTypaiblK  ocepieplieH TybIHIaFaH KeaepriuiepAi JKow  MeNIiMACpiH
ycoiHaasl. CoOHBIMEH KaTap, OyJl JKylenepli Kyplendi opTaja KojAaHy KUbIH, MyH/a
KaFBIMCBI3 MEXaHUKAJBIK dcepiiep TeK TaOUFU eMec, COHBIMEH KaTap ajaM j>Kacai bl
HuTtepdepomeTpaepai  KOMAAHYIABIH HETI3TT  KEMINUIIKTEPi-0JIapIblH  KYpPISIUIIri,
eIeMAepl, KyYHbl, COHAaNH-aK KaObULAAFbIITAPAbIH IIAFbIH aXKBIPATBIMABUIBIFBL. Opi
KapaWfrel 3epTTeyJiep OJIIey KypaidblHa KAaTBICTBI KaOeNblli KOpFray IKYHeCiH
EHTi3y/iH OHTAMIIBl HYCKAJIAPbIH YCHIHAMIBIL.

(Yugay xone T.0., 2022) maxta OeKiTKIIITEpiHIH AJIEMEHTTEpIHAET] KBICHBIMIBI
enmieyai Oakpuiay YIIIH TAaJIIBIKTHI-ONTHKAIBIK JaTUUKTEP JKacalljbl.

ABTOpJIap YCBIHFAH KYPBUIFBl TAJIIBIKTHI-ONTUKANBIK CEHCOPJIAPABl KYPYAbIH
Oenrimi memiMaepin KOJIIAHOa N IbI: ONTHKAJIBIK uHTEphepoMeTpus,
peduexToMeTpHs, TAMIBIKTEL bBparr Topnapbl Hemece y3aK MeEp3iMIi TaNIIBIKTHI
toprmap. G. 652 CTaHAAPTHIHBIH KBapITHl Oip peXUMAl CEHCOPH  ce3iMTal
ceHcop periHae maipanmaHeuiabl. CeHcopra ocepAi  aHBIKTay YIIIH  JKapbIK
HYKTECiHIH TpoQIi KOJJaHbBUTAbI. O3IpIEHTeH KYHEHIH apTHIKIIBUIBIFBI-KYHenep
MEH KYpPBUIFBUIAPIBIH Kayilci3 >KYMBICBIHA KOMBUIATHIH TajanTtap »KOFapbUIaFaH
Hraxrajgapia NpaKTUKAIBIK i1CKe achbIpyIblH KYHbI MEH MYMKIHJIIT1.

ZKacanabl HHTEJUVIEKTTI KOJLIAHY

MoHuTOpUHT >KyHenepiHaeri MalMHANbIK OKBITY Y3aK TaIIIBIKTBI-ONTHKAJIBIK
JATYUKTEpHAl KOJIaHA OTHIPHIN, KYWEHIH SpTYpili mapaMeTpiiepiH >XKaKcapTy YIIiH
KeJIeprijiep MEH HIY/IbI )OI YIIIH KOJAaHbLIA b

Kympicta (Wu xome T1.6., 2015), yakpIT aiimareiHOarbl (hazara cesiMTain
ontukanblK pednexromerpus xyihenepinge (P-OTDR) kaxkerciz Oy3sUlynap MeH
Keleprijepai (amam, >Keld, MEXaHUKAIBIK IIamMaiaH THIC KepHey, TeMIlepaTypa)
OakpuIay OKyHWenmepiHae >KOI0 VINH HEHPOHIBIK KENiHI KOJIMAHYIbl YCBHIHAIBI.
TapatbutFan Kayinci3oik JkyHeci agamMHBIH MyHald HeMmece ra3 KyObIpiapblHa,
JKOFapbl BOJIBTTHI KaOeJbaepre oHe ipi KYpbhUIbIMIapra Oachll KipyiH aHBIKTAYIbI
KaMTaMachl3 €Ty YIIH KoJAaHbuiafbl. O 9iCKe HEri3AeIreHCe3IMTall TaIIIbIK
OoiibiHmarel OipHemie onci3 TepOemicTeplli aHBIKTay XOHE JIOKaNIM3alusuiay —YIIiH
TaTIIBIKTEI-ONTUKAIBIK ~ 30HATaY. Makamama xkemepri ®-OTDR xyiieci ymriH
ONTUKAIBIK CUTHANJBIH KOPIIIEC oey TEeHACHIMsUIAPbIH aXbIpaTy —apKbUIbl
aHbIKTanaapl. Mmmynscrapael Oepy Kes3iHIEri AWHAMUKAJIBIK CUTHAJIZap HemMece
ONapbIH YaKBITTHIK PETTUIITT COHBIMEH KaTap op KEHICTIKTIK HYKTE YIIIH 9p Typii
correpae [T1, T2, .., TM] mep3imai MomiMeTTep >KUHAYABl >KUHAKTAY apKbUIbI
aNBIHYbl MYMKiH, COJaH KEWiH YyakbIT TeH KEeHICTIKTIK CHTHaJJapFa Taujaay
JKacajaqpl, TaAay HOTHXKeNepl YaKbITThIH Oenriii Oip HyKTelepiHIe adaHAaTapibIK
OKHFaJIapJbIH aMybIH KOPCETei.

Opi Kapai, kyilene OONFaH OKHFaHbl AHBIKTAY YVIIIH OSHEPTHSHBIH Tapaiy
koadPumentrepi KOJIJIaHbIIa bI. byn k03 punmentrep CUTHAJIapbl
KOMIIOHEHTTepre 0Oeiy apKbulbl aiblHaAbl. Ma3achI3IbIKTBIH KOFapbUIaybIMEH
Oenriti Oip KOX(pGUIMEHTTEp apTabl JKOHE OCydl aHBIKTaFraH Ke3JIe¢ OKHFaHbI
aHbIKTayFa Oomanpl. Masacel3 OKuraHbIH ceOeOiH, aram aiTKaHAa aJaMHBIH
KOpILIaraH OpPTaHbIH
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apanacyblHaH 0ac TapTyblH aXbIpaTry YiIiH 3 KadarTel HelipoHablK BPANN canbinyna.
BPAN apxuTeKkTypachl KOpCeTUITeH.

Toxipubenep Keneci HOTIKENEPAlI KOPCeTTi: coiikecTeHaipy kpuimamasirsl (IR) —
89.19 %, anpikTayasiH gonairi (PD) — 86.15 %, am Nuisance ma0sut neHreiii (NAR)
— 1.75 %. BPANN ponaik kKepceTkimTepi HEHPOHABIK XeNliIepAiH 6acka TypiepiH
KOJIIaHATBHIH HICHIIMEpACH TOMEH.

Keneprinepmi ko010 XoHE ocep €Ty CHITaThIH aHbIKTay yioiH (Adeel xome T.0.,
2019), @-OTDR Herizinaeri 300HAay KYyHeIepiKOIIaHBLIAILIKOMITBIOTCPIIIK OKBITY
Herizinaedenriiiey 3KcTpakTopslonaiipikesaecynepai cysy (MF). bymr omic Tek
Ma3achI3IbIK alMarblHIa Iy oCepiH a3aiTajbl./la0bll OKUFAChl Typajbl akKmapar
aJly TpoLeCi ONTUKANBIK CHUTHANABI OipHelle KOMIIOHEHTTepre 06y apKbUIBI JKy3ere
aceIpputanel. benrimepmi amy ymria LevelCrossing (LC), Short - time Fast Fourier
Transform (ST-FT), Discrete Wavelet Transform (DWT) kypangapsl naiiganaHbUibL.
Randomforest (RF) anropurmi Oy3puTy aiiMakTapbelH KIKTEY VIIIH KOJIAHBLIIHL.
Hotmxenepre colikec, enmiey KaTewiri TpEeHATEp CaHBIMEH a3asiubl. byn omicTiH
KEeMIILIri-eHIey IBIFRHIAPEIH a3aiTy yiriH [y Tex Oy3pLTy OpHBIHAA a3asjibl, ail
OYKLI 30HATAY JKYHeci YIIiH Keeprijiep MeH LIyIbl a3aiTy aaictepi Oap.

(Che xaoHe T.6., 2019) HeHpOHBIK KeJTiHi )KOHE TaIIIBIKTHI-ON THKAJIBIK YIIECTIPIITeH
akyctukanblk 30HATay (FDA) HeriziHzmeri ceHcopabl KOJMAaHATBIH KYWEHI YCHIHAIBI.
Kytie anci3 ramusikTel Bparr TopeiMen (WFBG) yakpIT aiiMarbsiHAaFbI pa3ara ce3iMTal
onrtukaniblk pedrexromerpus (8-OTDR) HeriziHme KypbUFaHOOINIIEKT pa3psATapabl
anbikTay (PD) kyat kabenbaepinge. Partial discharge (PD) kyar kaOesbaepiHaeri okIay-
Jay/iblH 3aKbIMAaHYbl MEH OYy3bUTybIHaH OypbIH OOJalbl, COHABIKTaH OHBI €pTe TaHy
MaHBI3IBL. 3epTTeyIe KOHBOMIOMMSITBIK HeHpOHIBIK skelti (CNN) MozeliHe HeTi3AeNTeH
TaHy 9JIiCi YCHIHBUTATBIKEHOIp THNITI colikecTeHaipypd:imki PD, Tax PD, 6etxi PD.

PD curnanmapsl binblpay >KoHE KalTa KYpPY apKbUIBI IIBIFAPBUIABI. Opl Kapaii,
oJnap 30HATAY KyHeci skuHaran PD curHangapsl Typanbl O0ip enmeMIi JepeKTepai exi
eJIILIEM/II KHIJIK-yaKbIT CHNATTaMaJIapbIHbIH KapTajapblHa TYpJCHAipAi. Opi Kapai,
MFC npicanmapsiHbIH cypertepi Tany ymriH CN kikrey mopenine xkioepiremi. CNN
MOJIENIIHIH OKYy YaKbBIThl YaKbITBUIBI XKHiikTeri PD curHangapbelHbIH cUNaTTaMalapbiH
naiganaHraH Ke3/e KbICKapaabl. OKCIIEPUMEHTTIK HoTmkenep — 96,3 %, ce3iMTanapIk —
96,4 % sxoHe epekmenik — 98,7 % xxerei.

CNN MozeniHiH apXUTEKTypachl €Ki KOHBOIIOIMSUTBIK KabaTTaH Typaapl. ExeyineH
KeiiH MakcuMamapl — OipikTipy KabaTel kenmeni. KOHBYIbCHSIIBIK — KabaTTap
cUMaTTaManblK Oenrijepai aimy VIOiH Kipic KeckiHiHe opTypial cysrirepai
KOJAaHambl, ajl OipikTipy KabaTTaphlH MaigaIaHbII, eJIIIeMIepiH a3aiTapl.

TuiMALTiK KYMBIC MOJAENBAEpPl cnn OanaHFaH IKOFapbila ajbIHFAH JISJIJIK,
ce3IMTaJIBIK JKOHE epeKIeNiK, ajifaH 0acKalapbIMEH HOTHXKeNep KOJAAHBUIFAH alThl
nmoctypai apicrieH. CNN Mozeninme 6apeH )aKChl OTKI3TIIITIK KOPCEeTKIMTepi.

(Wang xsHe T1.0., 2020) Oeitimaeny MeH L1yfa TO3IMAUTIKTI apTTHIPY YLIIH
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¢-OTDR xyiieciHae KOHBOMIOUMSUIBIK HEHPOHIBIK >KENiHI KOJAAHYAbl YCHIHAMIBIL.
CaHJIBIK KeCKIHJI OHJCY oJici apKbUIbI HEHPOHMIBIK KEJiHI OKBITYFa apHajJFaH
OKy >KMHarbl anbslHAbl. Ochbulaiiina, OacTamkel AEpeKTep MEH MIpULIIH Taparysl
apacelHIa CoMKkecTik opHarbuImbl. Deeplearningtemporal-spatialdetection (DL-TSD)
OMICiHIH OPBIHABUIBIFBIH TEKCEpPy YIIIH Ce3IMTall TaIBIKTa MipUIIiH yII Typii Typi
KongaHbAbl. OKBITY SKUBIHTBIFBI apKBUIBI Y3IIKCI3 OKBITY apKbLIbl HEHPOHIBIK el
Kipic KeCKiHIH HipijaiH TapajlyblMeH colikecTeHAaipe amajpl. [IpakTHKalbIK KOIAaHy
Mpolieci TecTijiey MpoleciMeH Je colkec KeJei. MUKcedb AT 99,95 % xereni.

(Wu, 2019) OTDR KyOBIpBIHBIH TEXHUKANBIK KYWiH Oakpuiay Kyieci YIIiH
*aceIpblH MapkoB monenpaepine (HMM) Herizgenren yakpIT Ti30eriH TaHy >KoHE
OlmiMIi WHTENNIEKTyalAbl  Tajjay ofici YChIHBUTFaH. HakThl ChIHAKTapIbIH
9KCHEPUMEHTTIK JepekTepi Oap HoTmxkenep 98,2 % Ttany nonairin kepcerti. HMM-
oyn deeplearning (RNN, LSTM) mopnenbaepinin OackiM OoyiyblHA — OailJIaHBICTHI
Ka3ipri yakbITTa ©3¢KTITITIH )KOFaITKAH MAITHHAJIBIK OKBITY/IBIH KJIaCCUKAJIBIK MOICIII.

Makamaga (Yang xoHe T.6., 2021) aBTopmap OTDR oxuramapblH aHBIKTAyIBIH
TOMEH XbUITaMIBIFBl MOCeINECiH ImernnyaiH MakcaTsl, angsiMeH OTDR curnansr n-perri
allpIPMAIIBIIBIKIICH OHJENTeHAe, COlaH KeWiH nuddepeHunanisl cCUrHaid OachlUFaH
Ke3le MalmHanblK OKBITY SJICiH KojnaHalusl. EcenreynepaiH KypAETUIriH a3auTy
YIWiH 1udQepeHnnanibl CHIHAIIBIH MIBIHAAPH! TaObUIBI, HIBIHAAPABIH CHIIATTaMallapbl
aJIBIHAABI. Opi Kapail o0beKTUIep OenriieHe i koHe jaepOec OKBITY YIIiH MalliHAIBIK
OKBITY HeTi3iHAe XKikTeyimke kiOepinemi. OKBITBUIFAH MOIETh AHBIKTAJFaH
OKUFaJapApl MIBIFapy YIOiH OHNIAWH OoJpkay YmIiH KojimaHemaabl. AnroputMm 500
OTDR i3iMeH TeKcepiireH, HOTHXKeNep  KOCBUIBIM  OKHFaJapblH  aHBIKTAy
KeUIaMaeiFsl 200 utepanusaan kerin 95 % jKeTeTiHiH KepceTe/i.

CNN wMojenbaepi  TallIbIKTHI-ONTHKAIBIK — HaijanaHy apKbUIbl KEHEUTUITCH
OOBEKTINEepAIH  TEXHUKANBIK KYWIH OakpUIay[AblH WHTEIUIEKTYalIbl O KyHelepiH
KYpyAa TaHbBIMan Kypan Oonbin Tadbutanel. ConbiMeH (Shi xone T.6., 2020), CNN-mi
KIKTEYINl peTiHae TipeK BEeKTOpMbIK MamuHanap (SVM), conpaii-aK >KyMBIC ITPOLIECIH
BU3yanu3alMsiay YLIiH KOJAAaHBLIAIBl CNN KOJAAHBUIFAH — 9ficTep: T-ynecrtipinren
croxacTukaiblk kepuiepai ennipy (T-SNE) skoHe eneHreH rpagueHTi 0ap CHIHBII
oencenainirin kepcery (Grad-CAM).

CNN +SVM wmopmeni xympic icrey ymmiH 11 997 xeckimai KOJTaHABI CeETi3
caHaTTarbl OKUFaap. DKCIIEPUMEHTTIK HOTHKeep HeHPOH/IBIK JKeMiHiH qaniria 94,17
% kepcerTi. JKymbIcTa KapacThIpbUIFaH OapiblK ©Oacka >KYMBICTapABIH 1MIiHIE
HEHPOHIBIK JKENiHI OKBITY YIIiH MaiijanaHbUIFaH CypeTTepiH €H Kol caHbl Oap.
Maxanana (Peng sxone T1.6., 2020) MammHanbIK OKHITY ANaMHBIH KO3FaJTybIHAH
TYBIHIAFaH JipiT OKWFANAPBIH TaHy YIIH TapaTbUIFaH aKyCTHKAJIBIK IJaTIHKTEPi
(DAS)6ap  TaNMIBIKTBI-ONTUKANBIK ~ JKYHemeri  JepeKTepai  aXbIpaTy  YIIH
konganbiaael. DAS @-OTDR-nen Typaabl koHe KYIIEHTY YLIIH »KacaHabl Paneit
[IambpIpay OpTaNBIKTAPbIH NaijanaHagsl. By jKyYMbIC COHBIMEH KaTap aaamaapibl
JKoHE OacKamapabsl aHBIKTAy VIMiH KOHBOJIOIVSUIBIK TEPeH HEUPOHABIK IKEITIepi
naianaHansl aKyCTUKAJIBIK CUTHAJIIAP IBIFAPAThIH OKUFajap.
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OKBITY YIIIiH MaIlIMHAJIBIK OKBITY KOJTAHBUIIBI: OaKbLIAHATHIH )KOHE OaKbUTAHOANTHIH.
OKCIIEPUMEHTTIK HOTIKeNep OaKplUIaHATHIH MAIIMHAIBIK OKBITY/IbI MaliJalaHFaH Ke37e
aJIaMHBIH JKeKe 0achIH Tany naniri 76,25 %, an 6akpU1aHOANTHIH MaITUHAIIBIK OKBITY/IbI
naigananrad kesne 77,65 % - nmaH actamra JKeTKEHIH KepceTeni, Ka3ipri yakbITTa
MaITUHAIBIK OKBITYIBI TAMIaIaHAThIH KOHE TaHy JJIIITIHIH XKOFapbl KOPCETKIMTEPIH
KOpPCETETIH IipiJl OKUFaJapblH TaHy xKykienepi Oap.

Jommirin kakcapTy YIIHKIaccupukamus kypaeni Oomran kesge C-OTDR
TEXHOJIOTHSChIHA HETI3/IeNTeH ONTUKANBIK JKyHeleple KopllaraH opTa XaFaaiiapbl
JKOHE KeJlepriiepiH 00ybl OipHele KaapiIapMeH OKBITYIBI KIKTEY SIICiH KOITaHYIbI
YCoIHABL Bys o/lic yakbIT cepusiapblH Oepyre XKoHE ACPEKTEepil IHUKIIIK OHISYTe
HerizaenreH. MakcaTThl YAriep YIUiH KaKeTTi YAriiepaiy keioip Kocalkbl TYpiepiHiH
JKETICTICYIITUTITIMEH aBTOPJIApXKYPri3y, Keleci opeKeT TopTiOi o3ipieHmi: Komma Oap
OapibIK nepekrep yariepi mel-spectrum feature extractor kemerimed RGB keckinaepine
TYpIEHIpinieni Oy KECKiHAep TepeH OKBITY XKelliciHe eHri3yre kapamabl. ComaH KeiiHn
yakpIT cepusicein 0epy (TST) xone CycleGAN kemeriMeH JiepeKTep KejeMi apTajbl.
Opi Kapail, KEHESUTIreH JepeKTep KUBIHTHIFB OKbITbUIFaH AlexNet xeici yuIiH oKy
JKUBIHTBIFBI PETIHE KOJIMAHBUTANEI (OYI1 Kelli aJiIbIH-ajla JalbIHIaaFaH). ¥ ChIHBUTFaH
OMIiCTIH KCIEPUMEHTTIK HOTMXKEC] KUBIHTHIKTBIH Killli CBIHBINTAPBIH )KIKTEYIiH OpTaria
manpiria 79,28 % xepceTTi.

HoaTnxesiep MeH TajkblIayIap

Tanganran oneOHeTTEpre COMKEC, TEXHUKAJIBIK JKaFaai bl OaKpLiay sKyHeepiHaeri
HETi3ri mpobieMa MeXaHUKaJIbIK KepHeyIep MEH TeMIIepaTypaHblH dcepiHeH OOJaThIH
keneprimep Oompim TabObutamel. CoHbIMEH, (Zinsou >koHe T.6., 2020) kemeprini
xoto menrimi EDFA xone AOM xylieciHe Kocy OOJBIN TaObUIaIbl, HOTHXKECIHAE
curHan kymieiimn, kexeprinep cenexmi. (Hong xome T.6., 2021) — ne keneprinep
napamiens AOM-MeH, op TYpIi OTKI3y KHIUTIKTepIMEH KOUBUIIBI. ANTa KeTy Kepek,
Oacka skarmaiinapna (Rohwetter xone 1.6., 2016) xone (Wang xone T1.0., 2018) —
IeH Oacka omicTep KOMIAHBUIABI, MYHIA KEOEpTiepii >KOo VINiH 0acka omicTtep
KOJIIaHBUI/IbI, aTall alTKaH/1a CUTHAJIIB COMKECIHIIE KOTePEHTTI )KoHE KOTepPEeHTTi eMec
rxommoHeHTTepre xoHe OTDR uaTepdhepomerpusaceHa 6enetrin C-OTDR. Ochuraiimia,
JQJIIK CTaHIApTThl pedICKTOMETpHUs KYHeepiHe KaparaHza jXorapbl OOibl. by
JKyHenepaeri KeMIIUTIKTep JKYHeHIH KYpAETUNri »oHe CTaHJapTTapra KaThICTHI
YIIKeH emnmieMzep Ooibin Tabbutazsl. Koceimina 3epTreynep Kimrpek enmeMaepi MeH
KapamaiibIM cxemaiapbl Oap Kylenepai KapacTblpaabl. Ajaiifa, eJlley XyWelepiH
OpBIHAAY TPHUHINITIHE KapaMacTaH, aKnaparTel eHaey YIIiH kypaeni ['padukrep meH
KeCKIHep/li eHJIeyre KaOiIeTTi MHTEIICKTYabl XKYHenep KaXeT eKEHIH aran ©TKEeH
JKOH.

Macenen, mbicansl, (Sha xone T.0., 2019), cHAKTBI THIM Y3bIH HBICAHAAP YLIIH
CUTHAJIABIH KapKbIHIBUIBIFBI KOMNTETeH Ke3AeHCOK mapaMmeTrpiepre OaiaaHbICThI
Oonazpl, acipece MyH/Aal Kyie TeXHUKaHBIH HEMECE aJlaMHBIH KO3FAJIbICHIHA CHIPTKBI
acepiepre THIM ce3iMTan OOJTybl MYMKiH, ONTHKAJIBIK CHTHAJIBIH KapKBIHIBLIBIFBI
Ja3epAiH Ta3albIFbIHA Ja OaliIaHbICTHI.
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AKMaparThl OHJIEY JKOHE JKaKCapTy YIINH IIyAbl JKOHE CBIPTKBI dcepiiepli TaHy
KOpCeTKIITepi HeHPOHIBIK JKeJiIepi nainatanasl. AiTa KeTy KepeK, KapacThIPhUIFaH
nycka BFANN (Wu xone T.0., 2015), noniria apTTeipyFa KaOUISTTi AipiIiH TAOUFaThI
MeH opHanacyblH aHbiKTay, CNN KoIIaHaThIH KYHenep eH KOFaphl JONIIKTI KOPCETTi
(Che xone T1.6., 2019; Wang xomne T1.6., 2020; Shi xone 1.6., 2020). Bpann (87 %), SVM
(85 % xomue 92.9 %), PNN (90.8 %), CNN (96.3 %), SRC (94.9 %) canbICThIpbUIFaH
(Adeel xxone T.6., 2019) — 1€ YCHIHBITFAH OpTYPIIl HEUPOHIIBIK JKETUISPAIH HOTIKEIEPiH
XKaKChl Kepceredi. bynm perTe, amanTHBTUIIK MEH IyFa TO3IMAUIIKTI apTTHIPY YLIIH
KOHBOJIFOIMSITBIK HeHpoHABIK keniHi (Che xone 1.0., 2019) Konmanran qyphic.

Opi Kapairbl 3epTTEyJIepAe OCHI IOy HETI31HIe MEXaHUKAJIBIK JehopMaliusiapsl,
KYPBUIBIMBI a3 TepOemicTeplli >koHe KaOABIKTHI Kacay IIBIFEIHIAPBIH OJIIeyTe
apHAJIFaH apHaiBl Xy#enep o3ipiaeHeTiH O0onambl. COHBIMEH KaTap, oJIIey Kyhenepi
OolibIHINA 97cOMEeTTEep Il TaJIjay HETi3iH/Ie ONTUKAIBIK TAIIIBIK IIaFbIH TepOemcrepre
eTe ce3iMTal Jenm KOPHITHIHIKI kacayra Oomansl. Ocel cebenTi, OopiHe KapaMmacTaH
MYMKiH KeJieprijiep/ii anmnapaTThiK KypajiIapMeH XKOIbIH TCUIAEPi, A7 dKYMBIC icTey
YILIiH aJblHFaH rpauKTep HeMece KeCKiHAep OOMBIHIIA aKIapaTThl OHIeyTre KaOineTTi
HEHPOH/BIK KeTiHI KYpy KaXKeT.

KopbIThIHABI

Ipuntumni-OTDR-re canplHFaH YJAECTIPIATEH TaNIIBIKTHI-ONTHKAIBIK JaTIHKTEP
Y3BIHABIFB | KM-JIeH aclaThiH Y3bIH OOBEKTUICPIiH TEXHHUKAIBIK Kal-KyHiH
MOHHUTOPUHTITEY KYHelepiHle KeHiHeH KOJIAHBUIIBI, Y3bIHIBIFBI 75 KM-Te IeHiHri
00BEKTUIEp YIIIH KYphUIBICKA 0acka Tocil Konmaanbemas! (Sha xone T.6., 2017). Onap
MEXaHUKaJbIK aedopManusuiap, TepOelicTep Typaibl akmapaTThl KaObUIAai amajsl,
anaiima OyJ1 memiMaep CUTHAIIB MOJsIprU3anysyiayFa apHaIFaH KYPBUIFBIIapAB KOCY
ApKBUIBI JKETUIAIPUITeHIMEH, MEXaHUKAJBIK KepHEYIep MEH TeMIlepaTypallblK dcepre
OaifmaHpICTHI MYMKiH OonaTrbiH KabaTTacynapipl OONapIpMayFa KeMeKTeceni, Oipak
TepOeItic KO31HIH TYPiH a)XbIpaTa ajaMaii/bl, OChUIANIIA aJaMIapIblH, )KaHyapIap/IbiH,
TEeXHUKAaHBIH KO3FaJIbIChIHA OaiyaHbICThI KeAepriiepre xayan oepeni.Kasipri yakesirra
KelTereH ImemiMaep Oap, Oipak omapmbrH kemmrimiri ¢-OTDR, mazep Herizimae
uHTEP(HEPOMETPUSHBI KOJIaHy apKbUIbI )KY3€Te aChIPbUIA/IbI, TOIKBIH Y3BIHIBIFBI 1550
HM OIITHUKAJIBIK CUTHAJIAP IIBIFapaIbl.

Anaiina, MyHIal KypbUIFbLIApABI MalianaHy KeJepriiepre TYPaKChI3IbIK, YJIKEH
OIIIIeM/IED, KOFAPHI IIBIFBIHAAD CUSKTHI KEMIILUTIKTEpTe ne. AiTa KeTy Kepek, MyH/ai
YIECTIpUITeH CeHcopiap ce3iMTal ANEMEHTTIH Y3bIHIBIFBIH YIFAUTy Ke3iHIe MaMatbl
TepOenicrepre cesimran Oomaasl (Yugay skoHe T.0., 2022). Ocpuiaiima, ceHcopiap
ajziaM JkacaraH Keleprijiep OoJiFaH Ke3J1e JKaJlFaH MO3UTHRTI CUTHAIIAPABI 1a KaObLIaait
ananel. JKYMBICTBIH JOJICIHE KOJI JKETKI3y YIIIH OCepHiH TaOWUFaThIH TaHYIBIH
HHTEIIIEKTYaIIbI KYHECIH KYPY *KoHE OHBIH OpPHAJIACKAH JKEPiH aHBIKTAY YCHIHBLIA B,

TaNbIKTEI-ONTHKANBIK, TATYMKTEPI Oap KOHE WHTEIUICKTyalibl Oelliri peTiHie
HEHPOHMABIK JKENIepai mnaiijanaHaThiH KEHEHTUITeH OOBEKTUIEPIiH TEXHHUKAIBIK
KYHiH OaKpUTIayIbIH KOJJIAHBICTAFBI JKYWENEepiH TauIail OTBIPBHIN, €H KOFaphl JQJIIK
KOPCETKIIITEPi KOarysiiusiIaHFaH HEHPOH/IBIK JKEITIIePi KOpCeTe [l JeTeH KOPBITHIHIBI
xacayra oonazsl (Adeel sxone 1.6., 2012).
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