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BEHYMAPKHUHI' MEXKAYHAPOIHBIX AKKPEIUTAIIMOHHBIX OPI'TAHOB KAK
NHCTPYMEHT AJAIITAIUU JYUYIIUX ITPAKTUK B CUCTEME AKKPEIUTALIUA
PECIHIYBJIMKHN KA3AXCTAH: PE3YJIBTATBI DKCIIEPTHOI'O AHKETUPOBAHUSA "

INPAKTUYECKOI'O AHAJIM3A

Aszanoea Paywman Kanamosena

Macucmpaum oopasosamenvrotl npoepammul 7M041 EMBA «busnec-admunucmpuposarnue 6
30pasooxpanenuuy, MexcoyHapoOHblii Kazaxcko-mypeykuu yHugepcumem umenu Xoodxcu Axmeoa
Hcaesu, Typkecman, Kazaxcman.

3amecmumenv npedcedamens npasienus no cmpameeuu u unnosayusim, OO «Accreditation Center for
Quality in Healthcare» (ACQH), Acmana, Kazaxcman.

AHHOTaNUA

BBenenne.  AkkpenuTanus ~— MEIWIMHCKHX ~ OpraHW3alii B COBPEMEHHBIX  YCIIOBHSIX
paccMaTtpuBaeTcsi HE TOJBKO Kak TMpoleaypa MOATBEPXKIEHUS COOTBETCTBUS YCTAHOBJICHHBIM
CTaHJapTaM, HO W KaK YIPABICHYECKH MEXaHW3M MOBBIIMICHUS KAadyecTBa MEIUIIMHCKON ITOMOIIH,
0€30MMacHOCTH MAIlMeHTOB, OPraHU3AIMOHHOTO 00YYeHHUS U JOBEPUS K CUCTEME 3/IpaBooxpaHeHus. s
PecniyOnukn  Kazaxcran — panpHeilliee  pa3BUTHE — aKKpeAWTalUUu  TpeOyeT — MeEXJIyHapOJHOH
COIMOCTaBUMOCTH, YCUJICHUSI PUCK-OPUEHTUPOBAHHOTO MOAX0/1a, HEMPEPHIBHOTO YIYUILICHUS Ka4yecTBa U
MOCTAaKKPEIUTAIIMOHHOTO MOHHUTOpUHTA. llenmp wuccnenoBaHuss — W3YYHTh MHEHHE OJKCIIEPTOB H
MpeJICTaBUTENIe  MEOUIMHCKUX  OpraHM3alii o  polu  OCHUMapKUHTa  MEXKIYHapOIHBIX
aKKpPEIUTAIIMOHHBIX OPraHOB M OMNPEICIUTh MEXKIYHAPOJHbIE TPAKTUKH, MEPCHEKTHUBHBIC IS
ajantanuu B cucteMme akkpenutanuu Pecnyonuku Kaszaxcran. Marepuansl u metonsl. IIpoBeneHo
aHKeTHpOBaHUE C ucmoib3oBanueM Google Forms. Ankera Brirovana 16 BOIPOCOB, KAaCArOLIMXCS
npoeCCHOHATTBHOTO CTaTyca, CTa)ka palOThI, OMBITA YYacTHss B MEXIYHApPOJAHOH aKKpeIUTaIluH,
YPOBHS OCBEJOMJIEHHOCTH O MEXJIYHApOAHBIX CTaHJIapTaxX, MOHUMaHUs OEHUYMApKUHIa, OapbepoB
BHEIPEHUS U OXujgaembix 3¢¢ekroB. OOpabotano 76 orseroB. Mcnonb3oBaHa omnucarenbHast
CTaTUCTHKA: YaCTOTHOE paclpe/ielIeHue U MPOLEHTHBbIE IOKa3aTenu. Pe3ynbTaTbl aHKETHPOBAHUS
JOTIOJTHEHBI MPAKTHYECKUMH HAOIIIOICHUSMH, TIOJTYY€HHBIMHU B X0J1€ HAYIHOU 3apyOe:KHOW CTAKUPOBKU
aBTOpa B byxapckoMm rocynapcTBEHHOM MEIMLMHCKOM HHCTUTYyTe uUMeHH A0y Ammu ubH CuHo,
Pecniyonuka VY306exkucrtan. Pesymbratel. MHcTHUTYIIMOHANM3AIUIO O€HUMapkuHra mnozajaepxamu 96,0%
pecnionaenToB. Hanbonee nsBectHpiMu ctpykTypamu HaszBanbl ACQH (82,9%), 1SQua (77,6%) u JCI
(64,5%). Haubonee 3peKTUBHBIMU AJIEMEHTAMHU MEXIYHApOAHBIX CTaH/IAPTOB NMPU3HAHBI yIIpaBJICHHE
pUcKaMM U 6€30MaCHOCTb MAIMEHTOB, MAIMEHT-OPUEHTUPOBAHHBIN MOAXO0/ M HEMIPEPBIBHOE YIyUIIEHNE
KadecTBa. BbiBopl. BeHUMapKuHT cieyeT paccMaTpuBaTh Kak CTPATETUIECKUN WHCTPYMEHT Pa3BUTHS
HAI[MOHATILHOW CHUCTEMBI aKKpEIUTAIUH, MO3BOJISIIONIMM aJanTHPOBaTh MEKIYHAPOJIHBIC MPAKTUKU K
HAIIMOHAJILHOMY KOHTEKCTY M TTOBBICHTH YCTOMYMUBOCTh Ka4eCTBA MEIUIIMHCKOMN TOMOIIIH.

KiroueBble cjioBa: akkpeauTanus; 0OeHYMAPKUHI; MEAMUMHCKHE OPraHU3alMH; Ka4vecTBO
MeIMIMHCKOI TOMOIIIH; 0e30macHOCTh NMalMEeHTOB; ISQuia; JCI; ACQH;
MOCTAKKPeIMTALMOHHbII MOHNTOPUHT; KazaxcraH.

XaJbIKapaJbIK aKKpeauTTey opranaapbinbiy 0Oenumapkunri Kazakcran Pecny6aukacbiHbIH
aKKpeauTTey KyHeciHae oO3bIK TdxkipuOesepai Oeilimaey Kypajbl peTiHge: capanTaMaJibIK
cayajHaMa JKoHe MPAKTHKAJIBIK TAJAay HITHKeIepi

AHaaTna

Kipicne. Kazipri xarmaiina MeauIIMHAIBIK YABIMAAPIbI aKKPEAUTTEY OCNTUICHTeH CTaHIapTTapra
COMKECTIKTI pacTay pocimi FaHa eMec, MeIUIIMHAIBIK KOMEKTIH CanachlH, MallMEHTTePAiH KayilCIi3/IiriH,
YUBIM/IBIK OKBITY/BI KOHE JCHCAYJIBIK CaKTay JKYWeciHe JIereH CEeHIMAl apTTHIPYABIH OacKapyIIbLUTBIK
TETIri peTiHae KapacTelpbutasl. Kazakcran PecmyOnukacsiHaa akkpeIuTTey KYHeciH o1aH api 1aMbITy
XaJIBIKAPAJIBIK CaTBICTHIPMAIBUIBIKTBI, TOYEKeITe OaFaapiaHFaH TOCUIl, CalmaHbl Y3IKCI3 JKaKCapTyAbl
KOHE aKKpEAMTTEYJCeH KEHIHrT MOHMTOPMHITI KYIICHTYAl Tajmam erefi. 3epTTeydiH MakcaTbl —
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XallbIKapalblK ~ aKKpEAUTTEeY OpraHiapblHbIH OCHUMapKUHTIHE KaThICThl  Ccapamniibuiap MeH
MEAWIMHAIIBIK ~YUBIMIAD OKUIAEpIHIH MmiKipiH 3epaeney xoHe Kazakcran PecmyOnukachIHBIH
aKKpEeIUTTEY KyheciHnae Oeiimaeyre OOJaThIH XalbIKapadblK TOKipuOenaepai aHbikTay. Marepuangap
MeH amictep. Google Forms apkpuibl cayanHama skypriziami. CayaaHama 16 cypakraH TYpHbl JKOHE
PECTIOHACHTTEP/IIH KoCciOM MOpTeOeCiH, akKpEeIUTTEY KOHE carmaHbl 0acKapy calachlHIaFbl EHOSK OTLIIH,
XaIIBIKAPAIBIK aKKPEAUTTEYTe KAThICY TOXIPHOECiH, XalbIKapaiblK CTAHIAPTTAp Typabl XabapaapiblK
JEHTeiH, OEHYMApKUHITI TYCIHYIH, €HTI3y KeAeprijiepiH »>KoHe KYTUICTIH ocepiH Oarayayra
OarpITTanabl. bapneirel 76 kayanm TanmaHipl. CHIIaTTaMaliblK CTATUCTHKA KOJIAHBULABL: IKHITIK
yJecTipiMi KoHE TalbI3ABIK KepceTkimTep. HoTmxkenep aBTopabiH O30ekcTtan PecryOimkachiHIarbl
AOy Amu ubH CuHo arbiHIarsl byxapa MeMJICKETTIK MEIUIIMHA WHCTUTYTHIHAA OTKEH FBUIBIMU
HIETENAIK TarbUIbIMIaMachl OapbIChIHIA ajJblHFAH MPAKTHKAIBIK OaKbUIaylapMEH TOJIBIKTHIPBLIIbI.
Hormxenep. Pecnionaentrepain 96,0%-b1 AKKpeIuTTey Kyhecinae OCHYMAPKUHITI
WHCTUTYIIMOHAIM3AIMsIAY bl Kosnakael. EH TanbiMan kypeutbivaap petinae ACQH, 1SQua xone JCI
aranabl. KopbeITeiHAbl. BeHUMapKUHT XallbIKapalblK TOKIpHOSHI YITTBHIK JKarjaiira Oedimaeyre koHe
MEIUIMHAIIBIK KOMEK CalachIHbIH TYPAaKTBUIBIFBIH apTThIPYFa MYMKIHIIK O€pETiH CTPATEeTHsIIBbIK Kypas
peTiHe KapacThIPBLIYHI THIC.

Tyiin ce3xep: akkpeaurTrTey; OCHYMAPKHUHI; MEIMUMHAJIBIK YHBIMIApP; MeIUIUHAIBIK
KOMEKTIH camachl; manueHTTepAin Kayincizairi; 1ISQua; JCI; ACQH; akkpeaurreynen keiiinri
MoHuTOpuHr; Kazakcran.

Beenenne (Introduction)

AKKpenuTanus MEIUIIUHCKUX OpTaHU3aIiil SBIISETCS OJHUM M3 KIIIOUEBBIX MEXaHHW3MOB BHEIIHEH
OIICHKH Ka4eCTBa MEIUIIMHCKON IMOMOINM M OS30MAacHOCTH IMAIMEHTOB. B MeXIyHapOIHON MpaKkTUKe
OHa BCE yYallle pacCMaTPUBAETCSl HE TOJBKO KaK MpOolEeAypa MOATBEPKICHUS COOTBETCTBHUSA, HO U Kak
WHCTPYMEHT TIOCTOSTHHOTO COBEPIIICHCTBOBAHHUS KIMHUYECKUX M YIPABICHUYCCKUX IPOIECCOB.
I'moGanpubii mnan aeictBuii BO3 mo Oe3omacHoctr manweHToB Ha 2021-2030 romsr ompeaenser
yCcTpaHeHHe MPEeAOTBPATHMOIO Bpela B 3APABOOXPAHEHUH KaK CTpaTeTHYECKU MPUOPUTET s
rocy/1apcTB U MEUIIMHCKUX opranuzauui (1).

Hna Pecnybonuku Kazaxctan panpHeiflnee pa3BUTHE aKKpeOuTallud TpeOyeT He TOJIbKO
aKTyallu3allid  CTaHIApTOB, HO W COTOCTaBJICHHS HAIMOHAIBHBIX TIOJXOJOB C  JIyUYIINMH
MEXIYHApOJAHBIMU MPAKTUKaMHU. B 3TOM KOHTEKCTE OCOOYI0 3HAUMMOCTh MPHOOpeTaeT GeHUMapKUHT
MEKIYHAPOIHBIX aKKpPEIUTAIMOHHBIX opraHoB, Bkmouas 1SQua, JCI, Accreditation Canada, ACHSI,
COHSASA u perunonansuble 1SQua-akkpenutoBanHble opranuzauuu. Ilpunnunsr 1ISQua EEA mo
pa3paboTKe CTaHIAPTOB 3JIPABOOXPAHEHUS M COIUAIBHON TOMOINH MOMYEPKUBAIOT HEOOXOIMMOCTH
CTPYKTYPUPOBAHHOCTH, U3BMEPUMOCTH U OPUEHTALIMH CTAaHAAPTOB Ha Ka4yecTBO U O6e30MacHOCTh (2).

MeXTyHapOHbIC aKKPEIUTAIMOHHBIE MOJEITH JIEMOHCTPUPYIOT pa3HbIE IMOAXOJBI K BHEITHEH
OLIGHKE: OT JEeTaTu3UPOBAHHON TpPacCep-METOAONOTHH M OIEHKH KIMHUYECKHX MPOIECCOB 10
MMOCTAKKPEIUTAIMOHHOTO MOHHTOpPWHTA, aHalW3a pPHCKOB WM IU(POBON 3penocTH. B dacTHOCTH,
akTyanpHbie ctaHaapThl JCl mias GonbHuil 8-ro m3manus npumeHsTcs ¢ 2025 roga U OTpaxkaroT
COBpEeMEHHBIN (DOKYC Ha OE30TIaCHOCTH, JTUACPCTBE, TOKA3aTEIbHON OIICHKE W YCTOMYMBOCTH IPOIIECCOB
(3). IIpu sToM 1HUbpOBas 3pENOCTh METUIIMHCKUX OpraHU3allui, OIlCHHBaeMmas, Hamlpumep, depes
HIMSS EMRAM, Bcé wame paccmaTpuBaeTcs Kak (DakTop KauecTBa, 0€30IaCHOCTH M YIPABISEMOCTH
KIIMHUYECKUX JaHHBIX (4).

AHanu3 COBPEMEHHOM JIMTEepaTypbl ITOKa3bIBAET, 4YTO BIHUSHUE aKKPEIUTAIIMH HA Ka4eCTBO
MEIHUIIMHCKOW TIOMOIIM SIBIISETCS 3HAYMMBIM, HO HE aBTOMaruuecKuM. CucTeMaTudeckue 0030pbl
YKa3bIBAlOT Ha ITOJOXHUTEIBHBIC CBS3U aKKPEAWUTAIMU C KYJIBTYpPOH O€30MMacHOCTH, MPOIECCCHBIMU
MOKa3aTeIs MM U OPraHU3AlMOHHOW A(()EKTUBHOCTHIO, OJHAKO MOMYEPKUBAIOT 3aBUCHMOCTH
pe3ylibTaTa OT KOHTEKCTa BHEJIPCHHSI, BOBICUYEHHOCTH MTePCOHANA, JIMJEPCTBA M MEXaHU3MOB 00OpaTHOM
cBs3u (5-7). CnemoBarenbHO, OCHUMAPKUHT JOJDKEH OBITh OPUEHTHUPOBAH HE HAa MEXaHWYEeCKOoe
KOITMPOBAHNE MEXIYHAPOIHBIX TPeOOBAHMA, a HA aJanTaIlHi0 JOKA3aTSIBHBIX TMPAKTHK C yYETOM
HAI[MOHATILHOTO  3aKOHOJATeNbCTBA, PECYPCHBIX BO3MOXXHOCTEH U 3PENOCTH  MEIUIIUHCKUX
OpraHu3aIui.
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lenp wuccnenoBaHUsi — U3YYUTh MHEHHE OKCIEPTOB M IMPEACTaBUTENEH MEAUIHUHCKHUX
OpraHm3alyii 0 poyu OCHYMAPKUHTA MEXKIYHAPOTHBIX AKKPEAWTAIMOHHBIX OPTraHOB M OMPEICITHUTH
MEePCIIEKTUBHBIC HAMIPABJICHUS aJaTallK JTYYIINX MEXAYHApOAHBIX MPAKTUK B CUCTEME aKKpeIUTalluu
Pecnyonmuku Kazaxcran.

Matrepuanbl u metoabl (Material and methods)

Jlu3aiiH ucciieJoOBaHUsI — ONMCATEIbHOE MONEPEYHOE IKCIIEPTHOE aHKETUPOBAHUE C BJIEMEHTaMU
MIPUKJIAHOTO CPAaBHUTEIBHOIO aHaiu3a. VccnenoBanue NpoBeeHO B paMKaX MaruCTepCKOro MpoeKTa
aBTopa 1o Teme «BEeHUMapKUHT MEXKIyHAPOJIHBIX AKKPEAUTAIMOHHBIX OPraHOB KaK WHCTPYMEHT
a/larTalyy JIy4lIuX MPaKkTHK B cUCTeMe akkpenuTanuu Pecyonuku Kazaxcrany.

AnkeTHpoBaHHE OBUIO MPOBEACHO C Hcmosib3oBaHueM Google Forms mo paspabotanHOl aBTOPOM
aHKeTe. Pabouas CCBLJIKA Ha bopmy u BBITPY3KY OTBETOB:
https://docs.google.com/forms/d/1Y CHBWwI18Ybg8n5hnxplIP6zLpghDGVMIM__J6gn12A/edit#resp
onses. B anketry OblTM BKIIIOUEHBI 16 BOIMPOCOB, OXBATHIBAIOIIMX MPO(ECCHOHAIBHBIN CTAaTyC, CTax
paboOTBI, OMBIT yYaCTUST B MEKIYHAPOAHOW AaKKPEAWTAIMH, WM3BECTHOCTh MEXKIYHAPOTHBIX
aKKpEIUTAIIMOHHBIX OPraHOB, YPOBEHb OCBEIOMIIEHHOCTH O MEKIYHAPOJHBIX CTaHIAPTaxX, IOHUMAaHUE
OCHUMapKUHTA, OIEHKY €ro MUCIOoJb30BaHus B Ka3zaxcraHe, MOTEHITMABHbBIC TTPAKTUKY JUIS aIalTalluy,
Oapbepbl BHEAPEHUS, OxKuaaeMble 3D PeKThl U ToKa3aTeNId Pe3yaIbTaTUBHOCTH.

Ha momenT o0paboTku naHHBIX 0a3a BKIrodana 76 orBeroB. OTBETHI MOCTYNHIN B mepuox ¢ 19
nexabps 2025 roga mo 19 utons 2026 roxa. I1o oTaenbHBIM BOIPOCaM KOJIMYECTBO BaTUIHBIX OTBETOB
BapbUPOBAJIO OT 74 110 76 B CBSA3M C €MUHUYHBIMU ITponyckamu. CTatucTrueckas o0padoTka BKIIIOYaia
OIHCATEbHYIO CTaTUCTUKY: aOCONIOTHBIC 3HAUEHUS, MPOLIEHTHBIEC IO U YACTOTHOE paclipe/eieHHe.
J1J11 BOIPOCOB C MHO>KECTBEHHBIM BBIOOPOM JI0JIM PACCUUTHIBATIUCH OT OOIIETO YMCIIA PECIIOH/ICHTOB.

JIOTIOJIHUTEIHHON TMpaKTU4YeCKOW 0a30i McCleoBaHUS CTald MaTepualibl HAyYHOU 3apyOekHOI
CTOXKHUPOBKHU aBTOpa B Byxapckom rocymapCcTBEHHOM MEIUIMHCKOM HHCTUTYTE MMeHU AOy Aym mOH
Cuno, Pecnybmuka VY30ekuctan. B xole CTaXHpOBKM H3y4alIMCh CHCTEMa 3ApPaBOOXpPaHEHUS
PecniyOnukn  Y30ekucraH, HalMOHAIbHAs M MEXKAyHAapOJgHAs AaKKpeOuTalus MEIUIIUHCKUX
opramm3anuii, npaktuka ACQH, wactpymentst RCA, FMEA, VSM, KPI, HIMSS EMRAM wu
MOCTaKKPEAUTAIMOHHBIN MOHUTOPHUHT (11).

HccnegoBanue COOTBETCTBOBAIO OCHOBHBIM JTHUECKHUM MPHUHIIUMIIAM JTOOPOBOJHLHOCTH YYacTHS,
WH(OOPMHUPOBAHHOCTH M KOH(UIEHIMATLHOCTH. AHKETHpPOBaHHWE TPOBOAMUIOCH 0e3  cbopa
MEePCOHATBHBIX WICHTU(OUIIUPYIONUX JAHHBIX, OTBETHI AaHATU3UPOBAIUCH TOJIBKO B 000OIIEHHOM BHJIE.
3amoiHeHne aHKeThl PacCMaTPUBAJIOCh KakK JOOPOBOJILHOE COTJIACHE DECIOHIEHTa Ha ydacTHE B
UCCIIETOBaHHH.

PesyabTartsl (Results)

B uccnenoanuu npuHsuim yyactue 76 pecrnonneHToB. [IpodeccnoHanbHBIN cTaTyc ykazamu 75
yuacTHUKOB. Cpemu Hux 69,3% cocTaBuiIM SKCHEPTHI MO aKKpeIuTaluu. B pacummpeHHyio rpynmy
PECTIOHJICHTOB, CBSI3aHHBIX C AKKPEIUTAIIMOHHOW JESITeILHOCTHIO, BKIFOYAs JKCIIEPTOB, COTPYIHHUKOB
aKKpEIUTAIIMOHHBIX OPTaHOB, MEXIYHAPOJAHBIX KOHCYIBTAHTOB U CTaxEPOB, BoILIo okojo 80,3% Bceit
BBIOOPKH.

Tabmmpa 1 — XapakTepucTHKa PeCNOHACHTOB IO NPO(eCcCHOHAJIBHOMY CTATYCy H CTakKy
padoThI

Iloka3zaTenb Kareropus n %
[TpodeccronanbHbI Okcnepr no | g, 69 3
CTaTycC AKKpEeIUTALHI ’
PykoBoauTens /
MeHe[Kep 6 8.0
MEIULIMHCKON
OpraHu3aIu
CotpynHuk
AKKPEIUTAIIMOHHOTO 4 53
oprasa
MexyHapoaHbIH 2 2,7
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Iloka3zaTennb Kareropus n %
KOHCYJBTaHT
Craxép /  craxép- 3 4.0
JKCIIEPT
Wuple mnpencraBuTenu
MEIULIMHCKUX 8 10,7
OpraHu3aruin

Crax paboThI Jo 3 ner 27 36,0
3-5 ner 9 12,0
5-10 ner 16 21,3
Bbonee 10 ner 23 30,7

[Ipumeuanue — [lo mpodeccoHaTbHOMY CTaTyCy M CTaXKY JOJIM PacCUYUTAHBI OT YKMCJIa BAJIMTHBIX
OoTBETOB N=75.

YpoBeHb OCBEAOMIIEHHOCTH O MEXKIYHAPOJIHBIX CTaHAAapTax akkpeautauuu 31,6% pecrnoHIeHTOB
OIICHUJIN Kak BbIcOkwii, 40,8% — kak cpennuid, 19,7% — kak 6a30Bbiii U 7,9% — kak Hu3kuil. Takum
obpazom, 72,4% y4aCTHHKOB MMEIOT CPEIHUN WM BBICOKHI YPOBEHb CAMOOLIEHKH OCBEIOMIEHHOCTH,
YTO yKa3bIBaCT Ha HAIMYUE MPOPECCHOHATBHOIO SApa JJII BHEAPCHUS MEXKIYHAPOIHO COIMMOCTABUMBIX
MMOJIXOJIOB.

Tabmmma 2 — MH3BecTHOCTH MEXKIYHAPOAHBIX AKKPEAWTALMOHHBIX OPraHoOB cpeau
DECIIOHAECHTOB
AKKpeHTAUHONHBIH n % ot Bcell BLIOOPKHU
opran

ACQH 63 82,9

ISQua 59 77,6

JCI 49 64,5

Accreditation Canada 23 30,3

ACHSI 8 10,5

ACI 8 10,5

COHSASA 7 9,2

NABH 1 1,3

MSQH 1 1,3

[Tpumeuanue — Bompoc npeaycMarpuBail MHOKECTBEHHBIM BBIOOp; CyMMa MPOLEHTOB MPEBBIIIAET
100%. Coxkpamenus: ACQH — Accreditation Center for Quality in Healthcare; ACHSI — Australian
Council on Healthcare Standards International; ACI — Accreditation Canada International; COHSASA —
Council for Health Service Accreditation of Southern Africa; ISQua — International Society for Quality
in Health Care; JCI — Joint Commission International; NABH — National Accreditation Board for
Hospitals and Healthcare Providers; MSQH — Malaysian Society for Quality in Health.

MN3BECTHOCTb MeXAYHapPOAHbIX aKKpeanTaLNOHHbIX OpraHoB
100

80 -

60

40 A

% pecnoHAeHToB

204

ACQH ISQua JClI Accreditation ACHSI

Canada

ACI COHSASA

Pucynok 1 — 3BeCTHOCTh MEXAYHAPOIHBIX AKKPEAUTALMOHHBIX OPraHOB CPEIN PECIIOHIEHTOB, %
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Haubonee 3QQpexkTuBHbBIMH 3JIE€MEHTAMH MEXIYHApPOJHBIX CTAHIAPTOB PECIOHICHTHI CUHUTAIOT
yIpaBleHUE pHCKaMH M 0e30MmacHOCTh mnanueHToB (38,2%), ManueHT-OpUEeHTUPOBAHHBIA IOIXO]
(22,4%) n HenipepbiBHOE ynyuleHue kauectra (18,4%). bonee Hu3kue 3HaUeHUS MOYYUIIN 00yUYEHHE U
pazButue  mepcoHama  (10,5%), umdpoBmzamms  mporeccoB  akkpemutammu - (6,6%) u
MMOCTaKKPEIUTAMOHHBIN MOHUTOPHUHT (3,9%).

Ta6auna 3 — KinloueBble pe3yJibTaThbl IKCHEPTHOI0 AHKETHPOBAHMSA

Bomnpoc / noka3zarennb Haub6oJiee yacTolii 0TBeT %
Hawubonee 3¢ PeKTUBHBIN

VYmpasieHue pUCKaMu U
3JIEMEHT MEXTyHapOIHBIX 38,2

0€e30I1acCHOCTb MAI[MEHTOB
CTaHJIaPTOB
Hcnonw3yercss u OEHUIMApKUHT .

Ia, B mosHOM Mepe 48,0
B cucreMe akkpeauranuu PK
[lepcnexktuBHas mnpaktuka mis |[CHucTeMa HENPEephIBHON OICHKH 347
ajanTanuu KadyecTBa '
OcHOBHOII Oappep ajanTamuu

prep - an . OrpaHu4eHHbIE PECYPCHI 36,0

MEXTYHAPOTHBIX IMPAKTUK
T'oroBHOCTE CHUCTEMBI o

CpenHuii ypoBeHb 51,4
akkpenuranuu PK
OxugaeMoe Brusinue | CyliecTBEHHO MOBBICHT | g/
OCHYMapKHHTa Ka4eCcTBO '
KiroueBoi nokazareib |IloBeimienne 0e30MacHOCTH 349
a¢ddexTuBHOCTH MalCHTOB ’
HeobxomuMocTs

Ha 65,3
WHCTUTYIIMOHAIIN3ALIUN

Cymmapao 89,3% pEeCHOHIIEHTOB CYHMTAIOT, YTO OCHUMApPKUHT B CHCTEME aKKPEIUTAIluU
PecniyOnuku Kazaxctan yke HCMoONb3yeTcs MOTHOCThIO WM dacTudHo. [Ipu stom 41,3% BeiOpanu
BapHAHT «JaCTUYHO», YTO YKa3blBaCT HA OTCYTCTBUE €IMHONW WHCTHUTYIIMOHATU3UPOBAHHON U

METOJOJIOTHYCCKH O(i)OpMHeHHOI}'I MOACIIN.

Taﬁ.lmua 4 - HpaKTI/IKH, NEPCIEKTUBHLIE Jd ajanranuv, M

MEKIYHAPOAHOI0 ONbITA

O0apbepbl BHeApeHUs

BJok

Kareropus n

%

[TpakTuku a1 agantauuu

Cucrema
HenpephIBHON 26
OLIEHKH Ka4yecTBa

34,7

AKIIEHT Ha
KYJIBTYpYy 16
0€e30I1acHOCTH

21,3

Puck-
OpUEHTHpOBaHHBIK | 14
OJIXO0JT

18,7

Hcnonn3oBanue
Tpaccep- 10
METOLOJIOTUU

13,3

['uOpunnbie
OHJIaMH/0duaitH 9
OIICHKHU

12,0

Bapneprl BHe1peHN

OrpaHu4eHHbIe
pecypchl

27

36,0

HopmarusHo-
MIpaBOBbIE 21
OrpaHUYEHUs

28,0
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Baok Kateropus n %
ConpoTuBieHue co
CTOPOHBI
MEIULMHCKUX
Opra"u3aruin
Henocrarounas
nudpoBuzarus
Henocratounas
IIOATOTOBKA 5 6,7
IKCIIEPTOB
[Tpumeuanue — J{onm paccyuTaHbl OT YKCIIa BATUIHBIX OTBETOB N=75.

11 14,7

11 14,7

MpakKTuKn, nepcnekTnBHbIE ANa aganTtaumm B PK

40

35 A

30 A

25

20 A

15 A

% pecrnoHAeHTOoB

10 A

HenpepbiBHas KynbTypa Puck- Tpaccep- 'mbpuaHbie
oueHKa KayecTBa 6e30MacHOCTV OPUEHTUPOBAHHBIN METOLOOr NS OLLeHKM
noaxon

Pucynok 2 — MexayHapoaHble TIPaKTHKH, IE€PCIEKTUBHBIE [UIsl aJanTallid B CHCTEME
akkpeautauuu Pecriyonuku Kazaxcran

l'oToBHOCT cucTembl akkpeaurtanuu PecrnyOnuku KazaxcraH K BHEIPEHHIO  JIYUIIHX
MEXIYHApOAHBIX MpakTUK 51,4% pecrnoHAEHTOB OLEHWIN KaK cpenHiow, 44,6% — Kak BBICOKYIO U
4,1% — xak Huskyro. Ilpu stom 84,2% ydacTHHKOB CUYHMTAIOT, YTO BHEIpPEHHE OCHUMApKHUHIa
CYLIECTBEHHO IMOBBICUT Ka4eCTBO cHCTeMbl akkpeauTanuu, 10,5% o0xuaaroT yMEepeHHOro Yyiay4IIeHUs
MPOLIECCOB, 5,3% 3aTPYAHUIUCH C OTBETOM.

Heo6xoauMocTh MHCTUTYIIMOHATU3AIMY OeHUMapKUHTa nojyiepxainu 96,0% pecrnonnenToB: 65,3%
oTBeTUIHN «Ia», 30,7% — «ckopee na». Tonbko 4,0% BeIOpaiv BapHaHT «CKOpPEE HET». DTO SBISETCS
OJHUM M3 Hauboyiee 3HAUYMMBIX pPE3YyIbTAaTOB MCCIEIOBAHUSA, IOKA3bIBAIOLIMM BBICOKHI YPOBEHb
npo¢eCCHOHATLHON MOAJIEPKKU CUCTEMHOT'0 3aKpEIIeHNs] OEHUMapKUHTa.

Oocy:knenne (Discussion)

[lonmy4yeHHble  pe3ynbTaThl  MOATBEPXKJAIOT  BBICOKYIO  aKTyaJbHOCTh  OCHUYMAapKUHTa
MEX/YHApPOAHBIX AaKKPEAUTAL[IOHHBIX OPraHoOB JIs AAJbHEHMIIEro pa3BUTHS CUCTEMbl aKKpeIUTalUu
PecnyOonukn Kazaxcran. Ilognepikka WHCTUTYUMOHanIM3auMu Ha ypoBHe 96,0% yka3plBaeT Ha
TOTOBHOCTb MPO(ECCHOHANBHOTO COOOIIECTBA K MEPEXONy OT SMHU30AUYECKOrO HCIIOJIb30BaHMS
MEX1YHapOAHOI'O OIbITa K CACTEMHOMY CPABHUTEIBLHOMY aHAJIU3Y.

HauOonee BaXXKHbIM pe3yJabTaTOM SIBJISETCS MPUOPUTET OE30MAaCHOCTH MALUEHTOB. PecroHAeHTHI
Ha3BaIM YOpPAaBJICHHE PUCKAMH U O€30MaCHOCTh MAIMEHTOB CaMbIM 3((EKTUBHBIM 3JIEMEHTOM
MEX/YHAapOAHBIX CTaHAAPTOB, a IOBBIINIEHHE O€30MACHOCTU MAIEHTOB — IJIABHBIM II0Ka3aTelleM
3P PEKTUBHOCTH OCHUMAPKUHTA. DTO COOTBETCTBYET COBPEMEHHOMY MEXIYyHApPOJHOMY MOHHUMAHUIO
aKKpeIUTalluy KaK MHCTPYMEHTA CHUKEHMS NMPEIOTBPATUMOIO Bpela, a HE TOJIbKO aJIMUHUCTPATUBHON
npoeepku. MccnenoBaHus TOCIHEAHMX JIET TakkKe NOMYEPKUBAIOT CBA3b  AKKPEAMTALUU  C
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0€30MMacHOCThIO, KYJIbTYpOH KauecTBa M OpPraHU3alMOHHBIMH PE3yJbTaTaMM, XOTSI CTEIECHb BIMSHUS
3aBUCHT OT KOHTEKCTa U KauecTBa BHeApeHus (5—8).

Bropoii BakHBIM BBIBOJ CBsSI3aH C HEOOXOAMMOCTBHIO HETPEPHIBHON OIEHKM KaudecTBa. Cucrema
HETPEepbIBHON OLIEHKM KadyecTBa OblUla Ha3BaHa HanOoJee MEPCHEKTUBHON MPAKTUKOM JUIS aJamnTaium.
D10 cornacyercsi ¢ coBpeMeHHbIME moaxonamu k Continuous Quality Improvement, B pamMkax KOTOpbIX
KJIFOUEBYIO POJIb UTPAIOT JAHHBIE, HUKJIbI YIIy4lIEHUs, BOBICYEHHOCTh MIEPCOHANIA, aHAIU3 0aphepoB U
ycToiunBocTh u3MeHeHud (9). Jlns Kazaxcrama 3T0 03HauaeT HEOOXOJAMMOCTb  YCHIICHHS
[IOCTAKKPEAUTALMOHHOIO MOHUTOPUHIA, aHAJIN3a UHAUKATOPOB U PETYJIIPHOTO KOHTPOJISI BBHIIOJHEHUS
KOPPEKTUPYIOIINX MEPOIIPUATHH.

Pacmpennas BpIOOpKa IOKa3ajla, YTO OCHOBHBIM OapbepOM SIBJIIOTCSI OIPAHUYEHHBIE PECYPCHI.
OTO MNpakTUYECKUil M BaXHBIM CHUTHAN: Jaxke Hauboyiee KayeCTBEHHAs METOJOJIOTHsI He Oyaer
YCTOMUMBO BHEApeHa 0e3 KaJpoBOro, (puHaHCOBOro, HU(GPOBOro M 0Opa30BATEIBLHOTO OOECICUEHUS.
Bropeim GapbepoM cTali HOPMATHBHO-IIPABOBBIE OTPaHHYEHUS, YTO YKa3bIBA€T HA HEOOXOAUMOCTh
COIJIAaCOBaHUsl OCHUMAapKUHIA C HAlMOHAIBHBIM PEryIMpOBaHUEM, IpPaBUJIAMU BHEIIHEH OLEHKU U
MEXaHU3MaMU IPU3HAHUSA MEKIYHAPOIHBIX TPAKTHUK.

[TpakTryeckuii onbIT PecyOonukn Y30eknucTaH, U3y4eHHBIH B X0/1€ CTAXKUPOBKH, IMEET 3HAUCHHE
KaK peruoHabHbINA Kelc. OH MOKA3bIBAET, YTO HALMOHAIbHAS U MEXAYHApPOIHASI aKKPEAUTALIUS MOTYT
pa3BUBAThCS NApAICNTFHO M B3aWMHO YCWIMBATh JpPYr Jpyra TpU HaIMYUM 00pa30BaTEbHOTO
CONPOBOXKICHUS, HE3aBUCHUMOW OIIEHKH, IMOCTAKKPEIUTALUMOHHOTO MOHUTOPUHIAa M IPAKTHYECKOU
OpHEHTAIlMKM Ha yiydiieHue nporeccoB. Jns Kazaxcrana naHHBIA OMBIT MOXKET OBITH TOJIE3€H IPH
pa3paboTke MoJiel, B KOTOPOH MEXAYHApOJHbIE MPAKTUKU aJalTUPYIOTCSA ¢ y4ETOM HAlMOHAIBHOTO
KOHTEKCTA, a He KONUPYIOTCS 0€3 U3MEHEHUH.

Takum o0pa3oM, OEHUMAPKHUHT JIOJDKEH BHEIPSATHCS Ha HECKOJIBKHMX YPOBHAX: HOPMATHBHOM,
METOJI0JIOTUYECKOM, 3KCIEPTHOM, OpIraHU3allMOHHOM, LHU(POBOM M IOCTaKKpeauTauuoHHOM. Ha
HOPMAaTUBHOM YPOBHE HEOOXOAMMO OMpPENEIUTh POJib OCHUMAapKUHTAa B Pa3BUTHH akkpeauTanuu. Ha
METOA0JIOTMYECKOM — pa3padoTaTh KPUTEPUU CPABHEHUS CTaHIApTOB M mpoueayp. Ha sxcnepTHoM —
OOyUYHTh CIICIHATUCTOB MEXKIYHAPOIHON JIOTHKE OIEHKH, Tpaccep-merononoruu, RCA, FMEA u
aHaIM3y puckoB. Ha opraHn3alilmoHHOM — BCTPOUTh OEHUMApKUHI BO BHYTPEHHHE CUCTEMbI KayecTBa
MEAUIMHCKUX opranu3auuid. Ha nudpoBom — obecrnieunts cOOp U comocTaBieHHe MHAUKATOpoB. Ha
IIOCTAKKPENUTAMOHHOM — OLI€HUBATh IMHAMUKY YJIYYIIECHUN MOCIE MOJIYYEHHs aKKPEIUTALHOHHOTO
cTaryca.

BoiBoabl (Conclusion)

Pe3ynbrartel aHkeTHpOBaHUS 76 PECHOHACHTOB M MPAKTUYECKOTO aHAlIM3a IOKa3bIBAIOT, YTO
OCHUMAapKUHT  MEXKIYHapOJHBIX  aKKPEIUTALMOHHBIX  OpPraHoB  SIBJISIETCS  BOCTPEOOBAaHHBIM
MHCTPYMEHTOM COBEPIICHCTBOBAaHUS cHcTeMbl akkpenutanuu PecnyOnuku Kazaxcran: 96,0%
YYaCTHUKOB MOJJAEPKAIN €ro MHCTUTYLHOHAIN3auuo, 84,2% 0XUAA0T CYLIECTBEHHOTO MOBBILICHUS
KauecTBa aKKpeIUTAllMM, a KJIIOUEBBHIMH HAlpaBJICHUSMHU aJaNlTallid Ha3BaHbl HENpPEpbIBHAs OlLIEHKA
Ka4yecTBa, KyJIbTypa O€30MacHOCTH, PHCK-OPUEHTHPOBAHHBIM MOJIXOMA, TpPaccep-MeTONOJOTUS U
ruOpuanbie ¢opmaThl oleHKU. [lomyueHHBIE TaHHBIE MOATBEPXKIAIOT, YTO OEHUMAPKUHI JOJIKEH
paccMaTpuBaThCsl He Kak (popManbHOE CpaBHEHHE CTaHIAPTOB, a KaK CTPATETMUYECKUN MEXaHHU3M
pa3BUTHS aKKpEIUTAIMM, OCHOBAHHBIM Ha JaHHBIX, MEXIYHapOJHON COMOCTaBUMOCTH, MOJTIOTOBKE
HKCHEPTOB, HUPPOBU3ALMH U TTOCTAKKPETUTALIMOHHOM MOHUTOPUHTE; IPU 3TOM €r0 BHEJPEHHE JOTKHO
OBITh IOATAITHBIM U YYUTHIBAThH BHISIBJICHHBIE OApbepbl, BKIIOYasi OrpaHUYEHHbIE PECYPChl, HOPMAaTUBHO-
MIPaBOBbIE OTPAHUYEHUS, HEJJOCTATOUHYIO [IM(PPOBU3AIINIO, COTIPOTUBICHUE MEUIIMHCKUX OpraHu3anui
Y IOTPEOHOCTH B IOMOJHUTEIHLHON MOATOTOBKE SKCIIEPTOB.
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KJIMHUYECKHWN NOPTPET MAIIMEHTA C JETOUYHOMN T'MIEPTEH3UEN: AHAJIN3
NCTOPUM BOJIE3HU U YXOKAPINOI PAOMYECKHUX JJAHHBIX

Acaban Hnoupa Kepumocanosna,

Bpau-pesuoenm 1 kypca no cneyuanvrnocmu « Tepanusi»

Kaszaxckuit nayuonanvrwviti meouyunckuti ynusepcumem umenu C.J1. Achenousposa.
Xaobuobynnaeea Hagpuca Hacpynnaeena,

Bpau-pesuoenm 2 xypca no cneyuanvnocmu « Tepanusiy

Kazaxckuii nayuonanohviti meouyunckuil yuusepcumem umenu C. J]. Acgpenousposa.
Kaoupkynoe A3uzoex Amabdekoguu,

Bpau-pesuoenml kypca no cneyuanonocmu « Tepanus»

Kazaxckuii nayuonanvhotiit meouyurckuil ynugepcumem umenu C.J[. Acghenousposa.
Cazamoex Ocen AbyKbi3ol,

Bpau-pezuoenm no 1 kypca cneyuanonocmu « Tepanus»

Kaszaxcrkuii nayuonanvhwviti meouyunckuti ynusepcumem umenu C./[. Acgpenousposa,
Anmamut, Kazaxcman.

AHHoTauus. JIErouHass THNEPTEH3USI — KIMHUKO-TEMOJIMHAMUYECKUN CUHIAPOM, BO3HUKAIOIIMI
IPU PA3IUYHBIX CEPACYHO-COCYIUCTHIX 3a00JEBAHUSAX W ACCOIMMPOBAHHBIA C MOBBIIICHHBIM PHCKOM
CEpJCUHON HEAOCTAaTOYHOCTH, FOCIUTAIU3ALUNA U HEOIArONpUITHBIX CEPIIEYHO-COCYIUCTBIX HCXOJ0B.
AKTyanpHOCTb €€ CBOEBPEMEHHOIO BBISBIICHHS OIPENECIAETCS CTAPECHUEM HACEJICHHUS W YBEIMYCHHEM
pacnpoCTpaHEHHOCTH XPOHUYECKOM KapIHAJIbHOM MAaTOJOrMU. BeaymuM HEWHBA3WBHBIM METOJIOM
OLIGHKM oOcCTa€Tcs 3XOoKapauorpagus, MO3BOJSIONIAS OXapaKTepU30BaTh COCTOSIHME KaMep cepila,
KJIAITAHHOT' O anmnapara U napameTpsl BHYTPUCEPIEYHON N'eMOIMHAMUKHY.

Pa3Butne  n€royHo - TUMNEPTEH3UHM  COMPOBOXKIAETCS  CTPYKTYPHO-(DYHKIIMOHATBLHBIMU
N3MEHEHUSIMH MHUOKap/a, pEMOJIEIMPOBAHMEM CEpACYHBIX KaMep M HapacTaHWEM KJalaHHOW
muchyHkuuu. lloBblieHWe [aBieHHUsT B JIETOYHOW apTepuUu 4YacTO COYeTaeTcss ¢ Juiaranuei
npejacepaui, runeprpoduell Muokapaa U CHM)KEHHEM COKpPAaTUTEIbHOM (DYHKIIMHM JIEBOTO KeNlyaouKa,
YTO YyKa3bIBaeT HA B3aMMOCBSI3b HAPYIICHHH B JErOYHOM M CHCTEMHOM KpPOBOOOpAaIIeHHH. OTH
M3MEHEHHs] BO MHOTOM ONPEAEISIOT KIMHIUUECKOe TeUeHHe 3a00JIeBaHMs U IIPOTHO3.

AHanu3 osxokapauorpaduueckux ToKaszareieil IMO3BONIIeT BBISIBUTH MPU3HAKH JIETOYHOU
TUMNEPTEH3UH M OXapaKTepH30BaTh THIHMYHBIE OCOOCHHOCTH KIMHHMYECKOTO NpoduiIs MalueHTa,
BKJIFOYAsl MapamMeTpbl PEMOACIMPOBAHUSA CEPALIA, COCTOSHUE KJIAIIAHHOIO aIrapara W CTEIEHb
HapylIeHUs HacoCHOW (QyHKIMKU Muokapaa. KommiekcHas WHTEpIpeTanusi 3TUX JaHHBIX HMEET
3HAYCHUE I TUATHOCTUKH, CTPATH(PUKAIINN PUCKA M BBIOOpA TAKTHKHU BEICHUS MAIUECHTOB.

Knwouesvie cnoea: nézounas cunepmen3us, sxoxapouozpagus, pemooenuposanue cepoyda,
@pakyus  vlbpoca 1€6020 HceryOOUKa, KIANAHHAA NAMOLO2UA, CepPOeyHas HedO0CMAamoyHOCmb,
BHYMPUCEPOEUHAsL 2eMOOUHAMUKA.

Beenenune. JI€rounas runepreH3us — TIeMOJMHAMHUYECKUMH CHHAPOM, Pa3BUBAIOIIMKCS IpU
3a00JIeBaHUSAX CEPACYHO-COCYIUCTOM M JIbIXaTeNIbHOM CHCTEM M XapaKTepU3YIOMIMUKUCA CTOWKUM
MTOBBIIICHUEM JABJIEHUS B JETOYHOM COCYAMCTOM pyciie. ITO COCTOSHHUE CONPOBOXKIAETCSA MEPETPY3KOU
KaMep cepjlla, HapylIeHHEM BHYTPHUCEpPACYHOW TE€MOJMHAMUKM M CHUXKEHHEM (YHKIIMOHAJIbHBIX
pe3epBoB MuoOKapnaa. HecmoTpsi Ha pacuiMpeHue IHarHOCTUYECKHUX BO3MOXKHOCTEH M OOHOBIIEHUE
KIMHUYECKUX  pEeKOMEeHAalud, JE€royHas TUIEpTEeH3Us COXpaHAeT 3HAYeHHe Kak  (akTop
HEONaronpusaTHOTO TMPOTHO3a, ACCOLMHUPOBAHHBIN C YBEJIWYEHHUEM YAacTOThl TOCHUTAIM3ALUN U
CEPIICIHO-COCYAUCTON CMEPTHOCTH, OCOOCHHO Y MAIlMEHTOB MOXKUIIOTO Bo3pacta [1,2].
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Knuanueckue nposiBienus 3a060sieBaHus BApHaOeTbHbl U B 3HAYUTEIBHOM CTETICHN OIPEEIIIOTCS
XapaKTepOM CTPYKTYPHBIX M3MEHEHHU cepaua. [loBblieHUEe naBiieHHs B JIETOYHOW apTEPUM HEPEIKO
COYETAeTCs C JUiaTaluedl mpeacepauid, TunepTpodueil MUOKapaa, HapyLIEHHEM COKpaTUTEbHOU
(GYHKIMHU SKEITyIOYKOB M KIAMAHHOW MAaTOJMIOTHEeH. DT HM3MEHEHHUS (OPMHUPYIOTCS TOCTENIEHHO U
OTPaXalT [UIMTEIbHOE BO3JACHCTBHE TI'E€MOAMHAMHUYECKOW IEPETPY3KHM Ha CEpPAECYHO-COCYIUCTYIO
cucreMy. B CBsI3u ¢ 3TUM aHANN3 COBOKYITHOCTH KIMHHYECKUX M 3XOKapAHOTpapHUUECKUX MPU3HAKOB
MO3BOJISIET OXapPaKTEPH30BaTh TUIMMYHBIN MPO(UIH MAMEHTa C JIETOYHONW TUIIEPTEH3UEeH U ONpPEeAeInTh
HamOoJIee YacThle BApUAHThI PeMOICTUpOBaHus cepana [3].

Oxokapauorpadgus 3aHMMAaeT KIOYEBOE MECTO B JIHArHOCTUKE JIETOYHOW THIIEPTEH3HUH,
IIOCKOJIbKY ITO3BOJIICT HEMHBA3UBHO OLICHUTH JABJICHUE B JIETOYHOM apTEpHH, Pa3Mepbl Kamep cepaua,
COCTOSIHME KJIAllaHHOIO anmapara U COKpaTUTENbHYI (yHKIMIO MUoKapiaa. KommiekcHblil aHamu3
SXOKapauorpapuueckux napaMeTpoB JaéT BO3MOXKHOCTb HE TOJIBKO BBISIBUTH NPH3HAKH 3a00JI€BaHUS,
HO Y ONPEACIIUTh CTEIEHb BOBJICYCHMS PA3NIMYHBIX OTIEIIOB CEPALIA B MATOJIOTMYECKHH MPOLECC, YTO
Ba)XHO JUISI OLICHKH TeueHMs 3a00J1€BaHUs U BbIOOpA TAKTUKU BEICHUS MALMEHTOB [4,5].

Llenv uccneoosanuss — oxapakTepu3oBaTh KIMHUYECKHUE U 3XOKapaunorpaduyeckiue ocoOeHHOCTH
NAlMEeHTOB ¢  JEro4HOM  rumepreH3Mell Ha  OCHOBAaHMM  aHalIM3a UCTOpud  Oone3Hu U
HXOKapAuorpapuuecKux JaHHbIX.

MarepuaJibl 1 METOAbI

Hacrosiee nccnenoBanue BHIIOIHEHO B (hOpMaTe peTPOCHEKTUBHOIO ONKMCATENILHOTO aHAJIN3a €
WCTOJNB30BaHUEM KJIMHUYECKHX U  OXOKapauorpaduyecKux JaHHBIX MAlUeHTOB C JIETOYHOU
runepren3ueil. TeopeTHdeckyro OCHOBY paOOThI COCTAaBHJIM COBPEMEHHBIC HaydHbIC ITyOJIMKAIUH,
MOCBSIIEHHBIE BOIPOCAM JIIHIEMHOJIOTHH, MaTO(PU3HOIOTHH, JUATHOCTUKN U KIMHUYECKOTO TEUCHHUS
nérouHoit runepren3uu. s popMupoBaHus HOKa3aTeIbHON 0a3bl OBLIT MPOBEAEH TOUCK JIUTEPATYPHI B
MEXIyHApOIHBIX HaydHbIX Oa3zax maHHeIXx PubMed, Scopus m Cochrane Library. B 0630p Obutn
BKJIIOUEHBI 14 Hambosee akTyaJbHBIX MyONMuKanui, onyonukoBaHHbIX B nepuof ¢ 2020 mo 2026 rox u
COOTBETCTBYIOIIIMX TeMaTUKe HcciieqoBanus [ 1-14].

[TpakTHueckass 4acTh HCCIIEJOBaHMSI OCHOBaHa Ha peTpocnekTuBHOM aHamuze 100 uctopuit
00JIe3HU MAlMEHTOB C MPU3HAKaMU JIETOUYHOM TMIIEPTEH3UH U pe3yiabTaTaMu 3XOKapauorpaduueckoro
oOcnenoBanus. B wuccienoBaHue BKIIOYAIUCH CIydyad C JOCTarOYHbIM OOBEMOM KIMHHYECKOM
nH(pOpMaMU U HaJM4YMeM IOJHOro Habopa 3XOoKapauorpapuuecKux NmapaMeTpoB, HEOOXOAMMBIX JUIsS
KOMIUIEKCHOH ~ OLEHKH CTPYKTYpHO-(DyHKIIMOHAJIBHOTO COCTOSIHMA — cepAala. AHaJIM3UPOBAINCH
aeMorpauueckue XapakTepUCTUKU MallMeHTOB, COMYTCTBYIOIINE CEpAEYHO-COCYANUCThIE 3a00IeBaHus,
a TaKXKe CBEICHMS O paHee MEpPEHECEHHBIX KapAMOJIOTMYECKMX UM KapIHOXUPYPrHYECKUX
BMEIIATEIbCTBAX.

OCHOBHBIM HMHCTPYMEHTAJIBHBIM METOJOM MCCIENOBaHUS ABIIACh TPAHCTOpPAKajIbHas
sxokapauorpapus. B xome aHanmmza OLIEHMBANIKMCH pa3Mepbl KaMmep cepila, Hajauyue AujIaTaliiu
npefcepaAnii M SKeNTyAOYKOB, IMPHU3HAKH TUNEPTpoPUU W PEMOJCTUPOBAHMUA MHUOKApAa, (pakuus
BbIOpOCa JIEBOTO JKENMylOoyka, OCOOCHHOCTH KIJIAIAaHHOTO —ammnapara, CTelNeHb MUTPaJbHOH U
TPUKYCIIUJAIbHON PETYprUTalMM, & TAKKE PACUETHOE CHCTOJIMYECKOE JABICHUE B JIETOYHOM apTEpHH.
JIONOJTHUTENBHO U3YyYaIMCh MPU3HAKU HApyLIEHUsS COKPAaTUTENbHOM (PyHKIMH MHOKapaa U U3MEHEHUs
BHYTPHUCEPICYHON TeMOIMHAMUKH, aCCOLIMUPOBAHHBIE C Pa3BUTHEM JIETOYHON IMIIEPTEH3UU.

[TonmyuyenHsle  gaHHblE  OBUTM  CHCTEMAaTU3UpPOBAaHbl M TOABEPTHYTHl  KIMHHUKO-
MHCTPYMEHTAJILHOMY aHalu3y C LeJablo (OpMUPOBaHUS OOOOIMIEHHOTO KIMHUYECKOTO IOpTpeTa
MapeHTa ¢ JIETOYHOU TUIIEPTEH3UEN, OIIPENEIICHUA Haubonee  pacHpoCTpaHEHHBIX
AXOKapAuorpapuyecKux HM3MEHEHHH U OLEHKH HMX B3aUMOCBA3M C (YHKIMOHAJIbHBIM COCTOSTHHEM

cepana.
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Pesyabrarbl

Cospemennvie npedcmagieHus: 0 KIUHUYECKUX U IXOKAPOUOSPADUUECKUX NPOABIeHUAX N1E20UHOT
eunepmen3uy

JI€rounasi THIEPTEH3MS PACCMAaTPUBAETCS KaK MHOTO(AKTOPHBIA CHHIPOM, COIPOBOXKIAIOLIHIACS
MOCIIEIOBATEIbHBIMUA  CTPYKTYPHBIMH M (DYHKIIHOHQJIBHBIMH HW3MEHEHHUSIMH  CEPJIeYH0-COCYIUCTOM
CHCTEeMBbl. B COOTBETCTBHHM C COBPEMEHHOW Kiaccu(UKalMeil IOBBIIICHWE JAaBICHUS B JIETOUHOU
apTepuu MOXKET OBbITh CBSI3aHO C TMOPAKEHHEM JIETOYHBIX COCYNOB, 3a00JEBaHUSIMH JIEBBIX OT/EIOB
cepAua, XpOHUYECKOM MaTOJIOTHe JErKUX WIIM COYECTAHUEM HECKOIbKMX INpuuyuH. HeszaBucumo ot
3THOJIOTUM JUIMTEIBHOE CYUIECTBOBAHME JIETOYHOM TUIIEPTEH3UM IPUBOAUT K IPOrPECCHUPYIOLIEMY
PEMOAECIMPOBAHUIO CEP/ILAa U HAPYIICHUIO BHYTPUCEPACUHON FeMOAMHAMUKHY [6].

B KkiIMHMYECKOM NPAKTUKE OJHOW M3 OCHOBHBIX INPUYMH JIETOYHOM TMIIEPTEH3UU OCTAIOTCS
3a00jeBaHus JIEBBIX OTHENOB cepaua. HapylieHue QuacTOIMYECKOHM WM CUCTOIMYECKOW (yHKIMH
JIEBOTO JKEIYJO04YKa, KJIAIlAaHHBIE IOPOKM M XPOHMYECKas CEpAeYHas HEJOCTATOYHOCTh NPUBOIAT K
MOBBIIICHUIO JaBJICHUS B JIEBOM INPEACEPAMM U JIETOYHBIX BEHAX C IOCIEAYIOLIMM BOBJICYECHHEM
COCYIOB MaJIoro Kpyra KpoBOOOpalleHHs. JTO CONPOBOXKIACTCS HapacTaHUEM Harpy3Kd Ha IpaBble
OT/EJIbI Cep/ilia ¥ MOCTENIEHHBIM YXYALIEHHEM X (GYHKIMOHAIBHOTO COCTOSIHUA [7].

K ducny nHanbosee XapaKTepHBIX 3XOKapIuUOrpaUUyecKUX MPHU3HAKOB JETOYHOM TMIEPTEH3UH
OTHOCATCS JWiIaTalMs NpeAcepiuil, runeprpoduss MUOKapAa, PEMOJEIUPOBAHUE KEIYJOUYKOB U
KjnananHas JucyHkius. YacTto BBIABISAIOTCS MHTpajbHas M TPUKYCHHMJAANbHAs peryprutanus
pa3IMYHON CTENEHW BBIPAKEHHOCTH, OTPAKAIOLIUE TSKECTb I'€MOAMHAMUYECKUX HapyIIEHUH U
CBSI3aHHBIE C JAJIBHEHIINM MporpeccupoBaHreM 3a0oseBanus. OTHOBPEMEHHO OTMEYAETCsl YBEJINUEHUE
pasMepoB MPaBbIX OTIEIIOB CEPAIa, 00YCIOBICHHOE XPOHUYECKOH Meperpy3Koi TaBIeHHEM U 00BEMOM
[8].

CylllecTBEHHOE 3HAau€HUE NPU OICHKE MAlMEHTOB C JIETOUYHOM TMIEpPTEH3UENW HMeEeT aHalu3
COKpAaTUTENbHON (QyHKLMHU J1eBOro xkenynouka. CHuxkeHHue (ppakiuy BbIOpoca accOlMUPOBAHO ¢ Oosee
BBIPKCHHBIMU HApyLIEHUSIMU BHYTPHCEpPAECYHOW T'€MOJMHAMUKU M HEOJAronpUATHBIM IPOTHO30M.
BMmecre ¢ Tem naxke mpu coxpaH€HHOM (ppakuuy BbIOpoca MOBBILIEHUE JABICHUS B JETOYHOW apTepUH
MOYKET COYeTarbCsi C BBIPAKEHHBIM PEMOJIEIMPOBAHUEM CepAlla, UYTO TpedyeT KOMIUIEKCHON
MHTEpIIpEeTAIMK dX0KapArorpadhuyecKrx rMmokasarene y JaHHOW KaTeropruu nanueHTos [8,9].

Takum oOpa3oM, JEroyHas TMIEPTEH3US MPEJCTABISIET cOOON HE H30JIMPOBAHHOE HapyIICHHE
JErOYHOT0 KPOBOOOPAIIEHHUS, @ CHHAPOM C BOBJIEUEHUEM Pa3IMUHBIX OTJENIOB cepaua. B aTux yciaoBusax
SXOKaparorpadus CIyHUT He TOJIBKO METOJIOM BBISIBIIEHUS MOBBIILICHHS 1aBI€HUs B JIETOYHOM apTepuH,
HO M MHCTPYMEHTOM KOMIUIEKCHON OIIEHKH MOP(ODYHKIIMOHATBHBIX H3MEHEHUN CeplIeuHO-COCYIUCTOM
CHCTEMBI, ONIPEAEIAIONINX 0COOEHHOCTH KIIMHUYECKOTO TEUEHHUs M MTPOrHo3 3aboneBanus [6-9].

Iloka3saren 3HayeHue
KonnuectBo nanueHToB 100

Cpennuiil Bo3pacT, JeT 78,6 £ 11,7
MyXYUHBI 52 (52,0%)
JKeHIUHBI 48 (48,0%)
Cpennsiss ©B JIXK, % 53,2+ 11,8
[Tanmentsl ¢ ®B >50% 63 (63,0%)
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[TarmmenTtsr ¢ ®B <50% 37 (37,0%)
[Tanuentsl ¢ ®B <40% 16 (16,0%)
Cpennee pCIJIA, mm pr.cT.® 38,4 £10,1

*pCIJIA paccunTaHo y MallMeHTOB, Y KOTOPBIX MOKa3aTelb ObLT yKa3aH YHUCICHHO.
Tabnuya 1. O01mas XxapakTEPUCTHKA MAIMEHTOB C JIETOYHOM TUTIEPTeH3UEH

AHanu3 o0Imeld XapaKTepUCTHKU HCCIEeyeMOMl TIpymIbl MOKa3al, YTO MalUeHTHl C JErOYHON
TUIEePTEH3UEH MPEUMYIIECTBEHHO OTHOCHIIMCH K TOXWUJIOMY U cTapueckoMmy Bo3pacty. CpenHuit
BO3pacT oOcienoBaHHBIX cocTaBwi 78,6+11,7 roma. HecmoTps Ha OTHOCHUTEIBHO COXPaHEHHYIO
CpPeIHIOI (PpaKLMIo BEIOpOCA JEBOTO JKEIy0uKa, Ooiee TpeTu NaleHToB nMenu cHmkenue OB menee
50%, dYTO CBHIETEIBCTBYET O BBICOKOM pacHpOCTPAaHEHHOCTH CTPYKTYPHO-(YHKIMOHAIHHBIX
M3MEHEHUN MUOKap/a B UCCIIEyeMOI KOropre.

IToxa3zaresnb n (%)
Junaranus JIeBOro mpeacepaus 42 (42,0%)
Junaranus o00ux npeacepaui 18 (18,0%)
Junarauus npaBoro npeacepaus 22 (22,0%)
Jlnnaranuys mpaBbIX OTZIENIOB CEPALIA 11 (11,0%)
Konnentpuueckas runeprpodust JDK/MXKIT 28 (28,0%)
Pemognenuposanue JIK 14 (14,0%)
JlokanbHBIC HAPYIICHUS COKPATUMOCTH 30 (30,0%)
[TocTuH(apkTHBIE U3MEHEHNSI MUOKap/1a 22 (22,0%)
AmneBpusma JIK 6 (6,0%)

Tabnuya 2. OCHOBHBIE 3X0OKapAHOTpapUUeCcCKUue U3MEHEHHS

Cpenu sxokapauorpauiyeckiux M3MEHEHUH Hambosiee 4acTO BBIABIISUIMCH AMJIATAILlUS JIEBOTO

npezcepans, KOHLIEHTpUUecKass runepTpodust MUOKapAa JIEBOTO XKeNlyloyka U HapylIeHHs JIOKaJIbHOU

cokparuMocTu. [IpakTudyecku y KakJoro TpeThero nalueHTa OTMEYalInCh MPU3HAKK OCTUH(APKTHOTO

pemozenupoBaHuss ~ Muokapaa.  [losydeHHble  JaHHBIE — CBUIETEINBCTBYIOT O  BBICOKOH

pacnpoCTpaHEHHOCTH XPOHUYECKUX CTPYKTYpHBIX HM3MEHEHMM cepiaua y MalMeHTOB C JIETOYHOMN
TUIIEPTEH3UEH.

IToxa3arein n (%)
MuTtpanbHas peryprutamnus 81 (81,0%)
TpuxycnmmanbHas peryprutanus 69 (69,0%)
AopranbHas peryprutanus 40 (40,0%)
AopTanbHbIN CTEHO3 3 (3,0%)
MuTtpanbHbIi CTEHO3 2 (2,0%)

IIporezupoBanue kinanaHos B aHamHese 3 (3,0%)

Tabnuya 3. KnananHast aToJOTHs Y MAIIMEHTOB € JIETOYHON THIIEPTEH3UEH

Kianannast marosiorust siBisijach OHON M3 HaKOO0JIEe YaCThIX 9XOKapAHUOTrpapUIeCKUX HaX0MA0K B
uccnexyemoit rpynme. Hawmbonee pacnpocTpaHEHHBIMH HapyHIEHUSAMH OBLTM MUTpajbHAs W
TPUKYCNIUJAbHAS ~ PETypTUTAIus, BBIIBJICHHBIE Yy  OOJBIIMHCTBA  MAIMEHTOB.  Bhicokas
pactpoCTpaHEHHOCTh KJIAMAaHHOW HEJOCTATOYHOCTH TOATBEPXKIAET €€ CYIIECTBEHHYIO pOJIb B
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(GbopMHpPOBaHUM M TOMJEPKAHUM HAPYUICHUH BHYTPUCEPACYHOW T€MOAMHAMUKH TpPU JIETOUHOU
TUIIEPTCH3UU.

Iloka3areinn n (%)
Onexrpokapanoctumynarop (IKC) 23 (23,0%)
AoptokoponapHoe myntuposanue (AKI) 7 (7,0%)
OubpuIALUs Ipeacepanit 3 (3,0%)
[Tepenecénnblii uHPapKT MUOKapAa 22 (22,0%)
AHeBpH3Ma JIEBOTO KEITy10uKa 6 (6,0%)

Tabnuya 4. ConyTcTBYIOMIAs KapIuaabHAasl MaTOIOTHS

y MALIUEHTOB C JIETOYHOU I'MIIEPTEH3UEN

Cpenu conmyTcTByIOIIEH KapAHaJbHON NAaTroJIOTMHM HamOoJee 4YacTO BCTPEYAIUCh COCTOSHUS,

CBSI3aHHBIE C XPOHUYECKUM HIIEMHYECKHUM MOpPAaXEHUEM MMOKap/Aa M HapylIEHUSMU MPOBOASIIEH

cucteMbl cepaua. [loutu yeTBepTh MAMEHTOB UMEIU UMIUIAHTUPOBAHHBIN AJIEKTPOKAPAHOCTUMYIISITOD,

a KaKIbIMA MATHIM MallMEHT — IMPU3HAKU IepeHecéHHOro uHdapkra Muokapaa. IlomyueHHble naHHbIE

CBHJIETEIILCTBYIOT O BBICOKOW PacHpOCTPAaHEHHOCTH TSDKENOHN CepedyHO-COCYAUCTOH KOMOPOUIHOCTH B
UCCIIEyEMOM IpyIIIe.

IToxka3zaresnb ®B >50% (n=63) DB <50% (n=37)
Cpennuii Bo3pacrt, JeT 77,1114 81,2+ 11,8
Cpenusis B, % 60,7 + 6,0 40,5+7,5
Cpennee pCIJIA, MM prT.CT. 37,5+ 10,9 39,7+9,1
Hwararus JITT 16 (25,4%) 26 (70,3%)
JlokanpHbIie HapylIeHUs cokpatuMocTa 4 (6,3%) 26 (70,3%)
[ToctundapkTHBIE N3MeHEHUsT MUOKapaa 3 (4,8%) 19 (51,4%)
DNEKTPOKAPANOCTUMYIIATOP 10 (15,9%) 13 (35,1%)
AKII 1 (1,6%) 7 (18,9%)
MurtpanbHas peryprutamnus 50 (79,4%) 31 (83,8%)
TpukycnnganbHas perypruranus 42 (66,7%) 27 (73,0%)

Tabnuya 5. CpaBHUTENbHAS XapaKTEPUCTUKA NAI[UEHTOB
B 3aBHUCHMOCTH OT (hpakiuu BIOpOCA JEBOTO KeTynouKa
CpaBHeHHME Tpymnn MOKa3ajio, YTO Yy MAlMEHTOB CO CHIDKEHHOW (pakiuen BhIOpoca JIEBOTO
KeNyAouKa CTPYKTYpHO-(YHKIIMOHAJIbHbIE M3MEHEHMsI cepila ObUIM BbIpakeHbl cuibHee. B aTolt
TpyIIe yYaile OTMEYalIHUCh Juiaralus JeBOro Mpelacepausi, JOKajJbHble HapYIIEHUsS COKpPaTHUMOCTH,
MOCTUH(APKTHBIE H3MEHEHUs MMOKap/a, HajJuduhe »>JEKTPOKApAUOCTHUMYIATOpAa M NEepeHEeCEHHOE
AOPTOKOPOHAPHOE IIYHTHPOBaHHE. ODTH JlaHHBIE YKa3bIBAalOT Ha Oosiee TKENBIM KIMHUYECKUN U
axokapauorpadpudeckuii  mMpoduIbr MAMEHTOB C  JIETOYHOM THUIMEPTEH3WEeW TPH CHUKCHHOU
COKpAaTUTENbHOUN (PYHKIIUU JIEBOTO JKEITY0UKA.
Oxokapouoepaguyeckas cmpamugurayus pucka u npocHo3 Npu 1€204HoU cunepmen3un
B nmocnennue romasl sxokapAauorpadusi UCMIONB3YeTCsl HE TONBKO IS TEPBUYHOM TUArHOCTUKU
NEroYHONM THUNEPTEH3UU, HO W A OUEHKH MNporHosa. [lo JaHHBIM COBpPEMEHHBIX HCCIEIOBAHUM,
CTPYKTYpHO-()YHKITMOHATIbHBIE M3MEHEHHUs CepJilla CBSA3aHbl C KIMHUYECKUM TeueHHEM 3a00JIeBaHMS,
PHUCKOM JIEKOMIIEHCAIIMU CEPACYHON HETOCTATOYHOCTH U BEDKMBAEMOCTHIO manueHToB [ 10].
IIpu oueHke mporHo3a 0co0oe BHUMAaHHUE YACTSAIOT pa3MepaM NpPEACEepAud U IKEITyHOYKOB.
Junaranusi paBoro MpeacepAaus U MpaBoro KeyAodka OTpakaeT CTENEHb XPOHUYECKOW MEperpy3Ku
MaJIoro Kpyra KpoBOOOpAIIEHHUS U CBsi3aHa ¢ Oosiee HeOIaronpusTHBIM MPOTHO30M. YBeIn4eHne 00hEMa
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JIEBOTO TMPENCEpAUs, B CBOIO OUYEpElb, PACCMATPUBAETCA KaK MapKep UINTEIbHBIX HapylIEHUN
BHYTPUCEPICUHON T€MOIMHAMUKH U MOBBIIIECHUS JaBJICHUS HAIOJIHEHUs JIEBBIX O0TAeNn0B cepaua [11].

BaXHBIM TPOTHOCTUYECKHM IOKa3aTrejleM OcCTa€Tcs COKpaTHTeNbHas (YHKIMS MHOKapJa.
CHmxenue (paxun BEIOpOCa JIEBOTO JKEITYJ0UYKa CBA3aHO ¢ 0oJiee BHICOKMM PHCKOM TOCIHMTAIM3ALNN
II0 TOBOJY CEpAECYHOM HEIOCTaTOYHOCTH U CEpIEYHO-COCYAMCTOM CMepTHOCTU. Jlake yMepeHHoe
cHikeHne ®B MoxeT oTpakaTb BBIPAKEHHOE PEMOAEIMPOBAHME MMOKapia M IPOrpecCHUpOBaHUE
CepJIeYHOM HEJIOCTATOYHOCTH Y MAIMEHTOB C JIETOYHOM rurnepreH3uei [12].

[IporHocTrueckoe 3HaU€HUE MMEET U KJIallaHHas MaTosIorus. MuTpanbHas U TPUKyCIUJaJIbHAs
peryprutanysi yCUJIMBAIOT OOBEMHYIO TMEPerpy3Ky Kamep cepala M yCyryOonsioT HapylIeHUs
BHYTPHCEP/IEUHOM reMoIuHaMUKH. B psze uccienoBaHuii MOKa3aHO, YTO BBIPAXKEHHOCTh KJIallaHHOU
HEIOCTAaTOYHOCTH KOPPEIUPYET C TKECTbIO KIMHUYECKUX IPOSBICHUM U CTENEHbIO IOBBILICHUS
JIaBJICHMS B JIErOYHOM aptepuu [13].

CoBpeMeHHbIE PEKOMEHJAIMU TPeOYIOT KOMILJIEKCHOM OLIEHKM 3XOKapauorpauyeckux
1okasaresiel Ipu HaOJIIOIEHUU MNAlMEHTOB ¢ JETOYHOM rumepTeH3uel. YueT pa3MepoB Kamep cepila,
COKpaTUTENIbHOW (DYHKLIMU MUOKap/a, COCTOSHUS KJIAIAaHHOTO amrapara U ypoBHs JaBJICHUS B JIETOYHON
apTepuu TIO3BOJIIET TOYHEE OLIEHWBATh PHCK IPOIPECCHUPOBAHUs 3a00JI€BaHUS M CBOEBPEMEHHO
KOPPEKTUPOBATh JIE4eOHYIO TAKTUKY. DX0KapAuorpadus, TakuM o0pa3om, ocTaéTcs OTHUM U3 Haubosee
MH(POPMATUBHBIX METOAOB CTPAaTH(PUKALMU PUCKA U JUHAMUYECKOTO HAOIOIEHMs 3a NallMeHTaMH C
JE€royHoM runeprensue [ 14].

Oo0cy:xnenue. [lomyuyeHHble pe3yabTaThl MOKA3bIBAIOT, UTO B PEANbHOM KIMHUYECKON MPAKTHKE
NE€royHas TUIMEPTEH3Usl Yallle BBIABISIETCS Yy MalMEHTOB IOXHWIONO M CTApuecKoro BO3pacTa ¢
BBIPQKEHHON CEpIeUHO-COCYAUCTOH KOMOpOHIHOCThI0. CpemHuii BO3pacT 00CIEeIOBAaHHBIX COCTaBHUII
78,6 TOIa, UYTO COOTBETCTBYET COBPEMEHHBIM IPEACTABICHUSM O CMEIICHHH BO3PACTHOTO MPO(HIIS 3TOU
KaTeTOpUM TAlNHMEHTOB B CTOPOHY CTapIIMX BO3PACTHBIX Tpynn Ha (QOHE YBEIWYCHHUS
MPOAOJKUTENBHOCTH KU3HU U POCTa PACHpPOCTPAHEHHOCTU XPOHUUECKUX CEPAECYHO-COCYIUCTBIX
3aboneBanuit [1,10]. Hamm nanHbIe Takke yKa3bIBAaIOT HAa TO, YTO B OOJBIIMHCTBE CIydaeB JErOUHas
TUIEPTEH3HUs1 pa3BUBAETCS HE KaK CAMOCTOSITENIbHOE COCTOSIHUE, @ HAa (JOHE JTUTENBHO CYLIECTBYIOIINX
CTPYKTYPHBIX U (PYHKIIMOHAJIbHBIX U3MEHEHUH cepalia.

OnHOMt M3 XapakTepHBIX  OCOOEHHOCTEH  HCCleayeMoWl  TIpymmbl  Oblla  BbICOKAst
pacnpoCcTpaHEHHOCTh W3MEHEHHUH JIeBBIX OTAEIOB cepaua. Jlunmarauust JeBOro mpencepiaus,
runepTpoduss MHOKapjIa JIEBOTO JKEIyJodka M pa3IMyHble BAapUAHThl €ro PEeMOICTUPOBAHUS
BCTPEYAINCh 3HAYUTEIBHO Yallle, YEM W30JUPOBAaHHBIE W3MEHEHHUS IpaBbIX Kamep cepaua. IJTo
COITIaCYETCsl C COBPEMEHHBIMHU INIPEAICTABICHUAMH O BEAYIIEH pOJIN MAaTOJIOIMH JIEBBIX OTJIENOB CEPALIA B
Pa3BUTHUHU JIETOYHOW THUIIEPTEH3MH Y KapAHOJIOTMUYECKHUX ManueHToB [7,11]. XpoHudeckoe MOBBILIEHUE
NABJICHNS HAIOJHEHMs JIEBOIO JKEIYlOYKa IPHUBOAWT K POCTY IABJICHUS B JIEBOM IPEACEPAMH U
NErOYHBIX BEHAX, a 3aTeM — K (DOPMHUPOBAHUIO JETOUYHOW COCYAMCTONW AMC(YHKIMM U TOBBILICHUIO
JIaBJICHUS B CUCTEME JIETOUHOM apTepu.

Bbicokas 4YacToTa KiIanmaHHOM NIATOJIOTMM TAaKXKE 3aciayKMBAaeT BHUMaHUA. MurtpanbHas
perypruTanus BbISABISIIACh Y OOJNBIIMHCTBA MAIlMEHTOB, a TPUKyCNUJalbHAs — Ooyiee 4eM Yy JBYX
Tpereit o0cne0BaHHbIX. Takast paclpOCTPaHEHHOCTh KJIallaHHON HEIOCTaTOYHOCTH, BEPOSITHO, CBsI3aHa
C COUETAaHHBIM BJIMSHUEM BO3PACTHBIX J€T€HEPAaTUBHBIX U3MEHEHUH KJIallaHHOro ammnapara, JuilaTaluu
KaMep cepaia M XpoHuueckoil o0béMHON meperpysku [9,13]. Ilpu sToM MUTpangbHas peryprutarus
MOKET paccMaTpuBaThCsl HE TOJBKO KaK CJIEACTBUE PEMOJAETUPOBAHUS Cep/lla, HO M KaKk OAMH U3
(bakTOpOB, MOAIEPKUBAIOIIUX MTOBBIILIEHUE IaBJICHHS B MAJIOM Kpyre KpOBOOOpAIIEHUS!.

CyiectBeHHYI0 poiib B (OPMUPOBAHUU KIMHUYECKOTO MTPOGUiIsS MAlUEHTOB C JIETOYHOMN
TUMepTeH3UeH, MO-BUIMMOMY, UTPaeT HIIEMHYECKOE MOpaXeHHe MHUoKapia. Y 3HAYUTEIbHOW 4YacTH
00CIIe/IOBaHHBIX OTMEYAIUCh JIOKAJIbHbIE HAPYIIEHUS COKPAaTUMOCTH, MOCTUH(APKTHbIE HW3MEHEHMS
MHOKap/a, a TakKe HaJIU4yhe pPaHee BbINOJIHEHHOTO AOPTOKOPOHAPHOIO IIYHTHUPOBAHUA. OTH
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HaOIIONICHNs COITIACYIOTCS C JTAaHHBIMH HCCIICOBaHMM, YKA3bIBAIOIIUX HA CBSA3b XPOHUYECKOH HUIIEeMUN
MHOKapJa € MHPOTrPECCUPYIOIIMM PEMOAEIUPOBAHUEM JIEBOTO KEIylIOuKa U pPa3BUTHEM BTOPUYHOMN
nérounoit runeprensuu [4,12]. Ilepenec€nuplii HHGAPKT MUOKAp/a U BHIPAXKEHHOE PEMOJCINPOBAHHE
cepAla CHOCOOCTBYIOT YXYALICHHIO BHYTPUCEPACYHONW TE€MOAMHAMUKMA M CO3[AIOT YCIOBUS IS
MOBBILLICHHS JABJIEHUS B JIETOUHOW aApTEPUH.

Paznmuuust MexIy manMeHTaMu C COXpaHEHHOW M CHWKCHHOH (Qpakiueil BBIOpoca JIEBOTO
KeNyAouKa TaKKe OKa3aluch Noka3areapbHbIMH. B rpynne ¢ @B menee 50% wdamie BbISBISUINCH
JIIaTanus JIEBOTO npeacepaus, HapylIeHUs JIOKaJIbHOMN COKpPaTUMOCTH, HaJIu4ue
AJIEKTPOKAPAUOCTUMY/ISITOPOB U NEPEHECEHHBIE KapIUOXUPYypruueckue BMmelarenbcTsa. Kpome Toro,
MMEHHO B 3TOM rpynme Obuin Oojee BbIPaKEHBI NMPU3HAKU TMOCTUHGAPKTHOTO PEMOJICTHPOBAHUS
MHOKapAa. DTHU pe3ylbTaTbl COMIACYKOTCA C JAHHBIMHU JIMTEPATypbl, COIIACHO KOTOPBIM CHM)KEHHE
COKpAaTUTENbHON (YHKIIMH JIEBOTO >KEIyI0YKa CBsI3aHO C Ooyiee TSKENBIM TeUEHHEM 3a00JeBaHUS U
MeHee OJIaronpusaTHBIM ITPOrHo30oM [8,12].

Cpennue 3Ha4YeHUs] PACUETHOTO CUCTOJIMYECKOTO JIABJIECHUS B JIETOUHOW apTepUU B UCCIEAYyEeMOM
rpylnne COOTBETCTBOBAJIU MPEUMYIIECTBEHHO JIETKOM M YMEPEHHON CTENEeHU JErOYHOM TMIEPTEH3UU.
OpHako Jaxe MpU YMEPEHHOM IOBBIIICHUM JABJICHUS Y MHOTHMX NAlMEHTOB Y€ IPHUCYTCTBOBAIU
BBIP@KCHHBIE CTPYKTYpPHBbIE U3MEHEHUs cepAla. DTo emE pa3 MOKA3bIBACT, YTO TSKECTh 3a00JCBaHUS
HEJb3sl OLICHMBAaTb TOJBKO 10 YPOBHIO JIETOYHOTO JaBiieHHs. Takod TOAXOA COOTBETCTBYET
COBPEMEHHBIM PEKOMEHJALMAM, COIJIACHO KOTOPBIM AXOKapaAuorpadudeckue AaHHbIE CJEIyeT
UHTEPIPETUPOBATh KOMIUIEKCHO — C Y4€TOM pa3MEpOB Kamep Ceplla, COCTOSHHUS KJIalaHHOIO
arrapara 1 COKpaTuTeNbHOM QyHKIMK MUOKapaa [5,14].

UccnenoBanue wumeer psn orpaHuueHud. OHO HOCWUIIO PETPOCHEKTUBHBIA XapakTep M
OCHOBBIBAJIOCHh Ha aHAJIM3€ MEIWLMHCKOW JOKYMEHTAI[MH, YTO HE IO3BOJISJIO OLEHUTHh KIMHUYECKUE
UCXOJbl U MPOCIEIUTh COCTOSTHUE NAIlMEHTOB B JWHaMuKe. Kpome TOro, OCHOBHbIM METO/IOM OLIEHKHU
NErOYHON TUNEpPTEeH3UHN Oblia dXoKapauorpadus, Toraa Kak JaHHbIE KaTeTepU3allid MPaBbIX OTIENIOB
cep/ia OTCyTCTBOBaJIM. TeM He MeHee MPOBEAEHHBIN aHaINU3 MO3BOJMI OXAapaKTEpU30BaTh CTPYKTYPY
AXOKapauorpauuecKux M3MEHEHUH y MalMeHTOB C JIETOUYHOW TUIIEPTEH3UMEH B YCIOBHSIX PEabHOU
KJIIMHUYECKON MPaKTUKH.

B nenom mnosnydeHHblE aHHBIE MOKA3bIBAIOT, YTO JIETOUHAS TUIIEPTEH3HS Y KapAHOJIOTMUECKHX
MAIMEHTOB TECHO CBf3aHAa C BO3PACTHBIM PEMOEIMPOBAHHMEM CeEp/lla, KJIAaHHOW NaTroyiorTued u
XPOHUYECKUM UIIEMUYECKUM NOpaXCHUEM MHUOKap/a. Haubonee HeOIaronpusTHHIN
sXOoKaparorpapuueckuil mpoQuiis HaboAasCs y MalMEeHTOB CO CHUKEHHOM (pakiieil BbIOpoca JIeBOro
KETy/l0uKa, YTO MOAYEPKUBAET 3HAYMMOCTh KOMIUIEKCHOM OIIEHKH CTPYKTYPHO-()YHKIIHOHAIHHOIO
COCTOSIHUS cep/ilia P 00CIeJOBaHUU 3TON KaTeropuu OOJbHBIX.

3akirouenue

JI€rouHasi TUNEPTEH3Usl y MALMEHTOB KapIUOJIOIHYeCKOro Mpoduist XapakTepus3yercs: BHICOKON
pacrpoCcTpaHEHHOCTBIO  CTPYKTYPHO-(YHKIIMOHAJIBHBIX ~ M3MEHEHUl cepaua ©u  GopMupyeTcs
MPEUMYIIECTBEHHO Ha (POHE XPOHUYECKOW CepleuyHO-COCYAMCTON maTtonoruu. B uccnemyemoii rpymme
npeoOnagaiM MAlMEeHThl IMOXKWJIOTO M CTap4yecKoro BO3pacTa, s KOTOPBIX OBLIM XapaKTEpHBI
JUIaTanus npeacepauil, Tuneprpodus U peMoIeIupoBaHue MUOKAp/Ia, a TaKXkKe pPa3InyHble BapUaHTHI
KJTaITaHHOM HETOCTAaTOYHOCTH.

Haubonee wyacteiMu 53xoKapauorpapuyecKUMH HaXOAKaMH  SIBISUTUCH ~ MHUTpajbHas U
TPUKyCNIUJAJbHAsl peryprutauus, AWjaTalus JIeBOTO TMpeIcepaus W HapylIeHHUs JIOKaJIbHOMN
COKpaTUMOCTH MHOKapAa. Y TAalUeHTOB CO CHIDKEHHOW (Qpakuueld BbIOpOca JIEBOTO KelydouKa
BBISIBJSUIMCH OoJiee BhIpAKEHHbIE MPU3HAKU PEMOJETUPOBAHUS Cep/illa, TOCTUH(APKTHOTO MOPAKEHUS
MUOKapJa, HaJu4ue DJIEKTPOKAPAUOCTUMYISITOPOB U  TEPEHECEHHBIX  KapAMOXUPYPTUUYECKUX
BMEIIATEIbCTB, YTO CBUACTENLCTBYET O Oosiee TSXKEIOM TeUeHUH 3a00JIeBaHMS B IaHHOM rpyme.
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[Tony4yeHHble  pe3ynbTaTbl — MOATBEPXKOAIOT  BBICOKYIO  JTMATHOCTHYECKYIO  3HAYMMOCTh
SXOKaprorpaduu Ipu OIEHKE MAIMEHTOB C JETOYHOM runepreH3uei. KoMriekcHblii anaans3 pa3mMepos
Kamep cepla, COCTOSHHSI KIIAITaHHOTO armapara, COKpaTuTeIbHOM (YHKIMU MHUOKapAa U MoKa3areien
NErOYHOM reMOIMHAMUKH MO3BOJISIET HE TOJBKO BBISBIATH IMPU3HAKU 3a00JIeBaHMs, HO U (JOPMUPOBATH
KIMHUYECKUH MOPTPET MalKeHTa, HEOOXOMUMBIN JUIsl CTpaTH(UKAUK pUCKa U BhIOOpa ManbHEHIIen
TaKTUKU BEJICHHS.
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Abstract. Venous thromboembolism remains one of the most serious postoperative
complications following major abdominal surgery and is associated with substantial morbidity,
prolonged hospitalization, increased healthcare costs, and elevated mortality. Patients undergoing
extensive abdominal procedures frequently exhibit multiple risk factors that promote thrombus
formation, including surgical trauma, prolonged immobilization, malignant disease, advanced age,
obesity, and pre-existing comorbidities. Despite significant advances in perioperative care, postoperative
deep vein thrombosis and pulmonary embolism continue to represent major challenges in surgical
practice, particularly among individuals classified as high risk. Effective prevention strategies therefore
remain a critical component of perioperative management aimed at improving patient outcomes and
reducing preventable complications.

This review summarizes current evidence regarding venous thromboembolism prophylaxis in
high-risk patients undergoing major abdominal surgery. Particular attention is given to risk stratification,
pharmacological thromboprophylaxis, mechanical preventive measures, extended prophylaxis after
hospital discharge, and contemporary guideline recommendations. Current data indicate that
individualized preventive strategies based on patient-specific risk profiles, combined with timely
implementation of pharmacological and mechanical interventions, can significantly reduce the incidence
of postoperative thromboembolic events while maintaining an acceptable safety profile. Ongoing
refinement of risk assessment models and prophylactic protocols may further improve perioperative
outcomes in this vulnerable surgical population.

Keywords: venous thromboembolism, deep vein thrombosis, pulmonary embolism,
thromboprophylaxis, abdominal surgery, postoperative complications, high-risk patients.

Introduction

Venous thromboembolism (VTE), encompassing deep vein thrombosis and pulmonary
embolism, remains one of the leading causes of preventable postoperative morbidity and mortality
worldwide. Despite substantial progress in perioperative care, thromboembolic events continue to occur
frequently after major surgical procedures and are associated with prolonged hospitalization, increased
healthcare expenditure, and a significant risk of early postoperative death. Large epidemiological studies
have demonstrated that abdominal surgery is among the surgical specialties with the highest
postoperative thrombotic burden because operative trauma, inflammatory activation, immobilization,
and coagulation disturbances collectively promote a prothrombotic state. Consequently, prevention of
VTE has become a central component of modern perioperative management and patient safety
initiatives [1,2].

Patients undergoing major abdominal surgery often present with multiple factors that further
amplify thrombotic risk. Advanced age, obesity, malignancy, previous thromboembolic events,
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prolonged operative duration, and postoperative immobility substantially increase the likelihood of
venous thrombosis. In oncological surgery, the risk is particularly pronounced because malignant
disease itself contributes to hypercoagulability through tumor-mediated activation of coagulation
pathways and endothelial dysfunction. Contemporary studies indicate that a considerable proportion of
postoperative VTE events occur after hospital discharge, emphasizing the importance of accurate risk
assessment and appropriate thromboprophylaxis beyond the immediate perioperative period [3—-5].

The clinical consequences of postoperative venous thromboembolism extend beyond the acute
surgical setting and have important cardiovascular implications. Pulmonary embolism may result in
acute right ventricular pressure overload, impaired cardiopulmonary function, hemodynamic instability,
and sudden cardiovascular collapse. Even among survivors, residual pulmonary vascular obstruction and
chronic thromboembolic pulmonary hypertension can lead to persistent right heart dysfunction, exercise
intolerance, and long-term cardiovascular morbidity. These complications highlight the close
relationship between thromboembolic disease and cardiovascular outcomes, particularly in patients with
pre-existing cardiac comorbidities [6,7].

Growing recognition of the cardiovascular impact of postoperative thromboembolic events has
stimulated the development of increasingly sophisticated prevention strategies. Contemporary clinical
guidelines advocate individualized thromboprophylaxis based on validated risk stratification models,
balancing thrombotic risk against potential bleeding complications. The integration of pharmacological
prophylaxis, mechanical preventive measures, early mobilization protocols, and extended prophylaxis in
selected high-risk populations has substantially improved patient outcomes. Understanding the evidence
supporting these approaches is essential for optimizing perioperative care and reducing the burden of
thromboembolic and cardiovascular complications following major abdominal surgery [8].

The aim of this review is to summarize current evidence regarding VTE prevention in high-risk
patients undergoing major abdominal surgery and to evaluate contemporary approaches to risk
assessment and prophylactic management.

Materials and Methods

A systematic review of the literature was conducted to evaluate contemporary strategies for the
prevention of venous thromboembolism in high-risk patients undergoing major abdominal surgery.
Scientific publications were identified through searches of PubMed/MEDLINE, Scopus, Web of
Science, and the Cochrane Library. The review included studies published between 2020 and 2026, with
emphasis placed on clinical guidelines, systematic reviews, meta-analyses, randomized controlled trials,
prospective cohort studies, and large observational investigations addressing perioperative
thromboprophylaxis and postoperative venous thromboembolic complications.

The analysis focused on postoperative VTE incidence, patient- and procedure-related risk
factors, risk stratification models, pharmacological and mechanical prophylaxis, extended
thromboprophylaxis after hospital discharge, and contemporary recommendations for high-risk surgical
populations. Publications involving insufficient methodological quality, duplicate reports, conference
abstracts, case reports, and studies lacking clinically relevant outcome data were excluded. Following
eligibility assessment and full-text review, 21 publications were selected for qualitative synthesis and
included in the final analysis.

Results

Postoperative venous thromboembolism remains one of the most important cardiovascular
complications following major abdominal surgery. Contemporary studies demonstrate that
thromboembolic events are associated not only with increased postoperative morbidity but also with
significant cardiovascular mortality. Pulmonary embolism continues to rank among the leading
preventable causes of in-hospital postoperative death, particularly in patients with multiple
cardiovascular comorbidities. Large registry analyses have shown that even when modern perioperative
care pathways are implemented, symptomatic VTE develops in approximately 1-4% of patients after
major abdominal procedures, while asymptomatic thrombotic events detected through active screening
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occur substantially more frequently. These findings emphasize the persistent clinical relevance of
thromboembolic disease despite advances in surgical and anesthetic management [9].

The cardiovascular consequences of postoperative VTE extend well beyond the acute
perioperative period. Acute pulmonary embolism may produce sudden increases in pulmonary vascular
resistance, right ventricular pressure overload, reduced cardiac output, and systemic hemodynamic
instability. Severe cases can progress to obstructive shock and cardiovascular collapse. Among
survivors, residual pulmonary vascular obstruction may contribute to chronic thromboembolic
pulmonary hypertension, persistent right ventricular dysfunction, exercise intolerance, and long-term
impairment of cardiovascular performance. Several longitudinal studies have demonstrated significantly
higher long-term mortality rates among patients who experience postoperative pulmonary embolism
compared with matched surgical controls [10].

Cardiovascular comorbidity substantially modifies thromboembolic risk. Patients with chronic
heart failure, atrial fibrillation, coronary artery disease, peripheral arterial disease, and chronic kidney
disease demonstrate consistently higher rates of postoperative VTE than individuals without underlying
cardiovascular pathology. The coexistence of impaired venous return, endothelial dysfunction, systemic
inflammation, and reduced mobility creates a biological environment favorable for thrombogenesis.
Contemporary risk models indicate that cardiovascular disease frequently acts as an independent
predictor of postoperative thromboembolic complications even after adjustment for age, obesity, and
surgical complexity [10,11].

Growing evidence also highlights the importance of perioperative hemodynamic management
and early postoperative recovery in reducing thrombotic risk. Enhanced recovery protocols emphasizing
optimized fluid therapy, effective analgesia, early mobilization, and rapid restoration of physiological
function have been associated with lower rates of venous thromboembolism and improved
cardiovascular outcomes. Studies evaluating modern ERAS pathways report reductions in postoperative
complications together with shorter hospitalization and lower rates of cardiopulmonary adverse events,
supporting the integration of thromboprophylaxis into broader cardiovascular risk-reduction strategies
[20,21].

Among procedure-specific factors, major abdominal surgery itself remains a powerful trigger for
postoperative hypercoagulability. Surgical tissue injury initiates activation of coagulation pathways,
platelet aggregation, inflammatory mediator release, and endothelial activation. These changes are
further amplified by perioperative immobilization and transient reductions in venous blood flow.
Procedures involving colorectal, hepatopancreatobiliary, gastric, and multivisceral resections
demonstrate particularly high thrombotic risk because of their duration, extent of tissue trauma, and
prolonged postoperative recovery. Consequently, major abdominal surgery is consistently identified as a
setting requiring systematic thromboprophylaxis [11].

Pharmacological prophylaxis remains the most extensively studied preventive strategy. Low-
molecular-weight heparins have demonstrated significant reductions in both deep vein thrombosis and
pulmonary embolism across numerous randomized trials and meta-analyses. Compared with no
prophylaxis, relative reductions in thromboembolic events frequently exceed 50%, while safety profiles
remain acceptable when appropriately dosed. Current evidence consistently supports LMWH as the
preferred first-line prophylactic agent for most high-risk abdominal surgical patients because of its
predictable anticoagulant effect, ease of administration, and favorable balance between efficacy and
bleeding risk [12,13].

Mechanical prophylactic methods provide additional protection, particularly during the
immediate postoperative period. Graduated compression stockings and intermittent pneumatic
compression devices reduce venous stasis, improve lower-limb venous return, and complement
pharmacological approaches. Several studies have shown that combined prophylaxis achieves greater
reductions in postoperative thromboembolic events than either modality alone. The benefit is most
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pronounced in patients with multiple risk factors, extensive operative procedures, or temporary
contraindications to full pharmacological anticoagulation [15,16].

A substantial proportion of clinically significant thromboembolic events occur after hospital
discharge. Contemporary investigations report that nearly half of postoperative VTE episodes develop
during the first month following surgery, particularly among patients undergoing oncological abdominal
procedures. Randomized trials evaluating extended thromboprophylaxis for up to four weeks after
surgery have demonstrated meaningful reductions in late thromboembolic complications without
substantial increases in major bleeding. These findings have led to widespread adoption of prolonged
prophylactic regimens in carefully selected high-risk populations [17].

Patients with abdominal malignancies constitute the group with the highest overall thrombotic
burden. Malignancy promotes a persistent hypercoagulable state through tumor-associated activation of
coagulation pathways, inflammatory signaling, endothelial injury, and platelet activation. When
combined with extensive abdominal surgery, these mechanisms substantially increase the likelihood of
postoperative VTE. Current evidence consistently demonstrates superior outcomes when cancer patients
receive both in-hospital and extended-duration thromboprophylaxis. As a result, contemporary
international guidelines recommend aggressive risk assessment and prolonged preventive strategies for
patients undergoing major oncological abdominal surgery [18,19].

Discussion

The findings of this review confirm that venous thromboembolism remains a major source of
preventable postoperative morbidity and mortality following major abdominal surgery despite
substantial advances in perioperative management. Although the overall incidence of symptomatic
thromboembolic events has declined over recent decades owing to wider implementation of
prophylactic strategies, VTE continues to occur in a clinically meaningful proportion of high-risk
patients. The reviewed evidence suggests that postoperative thrombosis should not be viewed as an
isolated complication but rather as the consequence of complex interactions among surgical trauma,
systemic inflammation, patient-specific risk factors, and cardiovascular dysfunction. This multifactorial
nature explains why thromboembolic events continue to develop even in institutions with established
prevention protocols [9,11].

One of the most important observations emerging from contemporary studies is the close
relationship between venous thromboembolism and cardiovascular outcomes. Pulmonary embolism
represents not only a thrombotic event but also an acute cardiopulmonary disorder capable of causing
significant right ventricular strain, impaired cardiac output, and hemodynamic compromise. In severe
cases, abrupt increases in pulmonary vascular resistance may precipitate acute right heart failure and
circulatory collapse. Furthermore, patients surviving postoperative pulmonary embolism remain at risk
for persistent pulmonary vascular abnormalities and chronic thromboembolic pulmonary hypertension,
conditions associated with long-term cardiovascular morbidity and reduced functional capacity. These
findings highlight the importance of considering VTE prevention as an integral component of
cardiovascular risk management in surgical patients [10].

The reviewed literature also emphasizes the significant influence of pre-existing cardiovascular
disease on postoperative thrombotic risk. Patients with heart failure, coronary artery disease, atrial
fibrillation, peripheral vascular disease, and chronic renal dysfunction consistently demonstrate higher
rates of postoperative VTE than individuals without these conditions. Several mechanisms may explain
this association, including endothelial injury, impaired venous circulation, chronic inflammatory
activation, and reduced functional mobility. These observations support the incorporation of
cardiovascular comorbidity into perioperative risk assessment models and reinforce the need for
individualized prophylactic strategies in patients with complex cardiovascular profiles [10,11].

Another noteworthy finding is the growing role of perioperative optimization and enhanced
recovery pathways in reducing thromboembolic complications. Traditional thromboprophylaxis has
focused primarily on anticoagulant administration; however, recent evidence suggests that prevention
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strategies should be integrated within broader perioperative care frameworks. Early mobilization,
optimized fluid management, effective analgesia, minimization of postoperative immobilization, and
accelerated recovery protocols contribute not only to lower VTE rates but also to improved
cardiopulmonary outcomes. These findings support a multimodal approach in which thrombosis
prevention extends beyond pharmacological intervention alone [20,21].

From a surgical perspective, the data consistently demonstrate that major abdominal procedures
create a highly prothrombotic environment. Tissue injury initiates activation of coagulation cascades,
platelet aggregation, inflammatory mediator release, and endothelial activation, collectively fulfilling
the biological conditions necessary for thrombus formation. The persistence of these alterations
throughout the postoperative period explains why thromboembolic risk frequently extends beyond
hospitalization. This observation is particularly relevant given the increasing trend toward shorter
hospital stays and earlier discharge following abdominal surgery [11,17].

The evidence reviewed strongly supports the central role of low-molecular-weight heparins in
postoperative thromboprophylaxis. Their consistent efficacy, predictable pharmacodynamic profile, and
acceptable safety characteristics have established LMWH as the foundation of contemporary preventive
strategies. Importantly, the benefits of prophylaxis appear greatest when treatment is initiated promptly
and continued in accordance with individual risk profiles. The superiority of structured prophylactic
protocols over selective or inconsistent implementation further underscores the importance of adherence
to evidence-based recommendations [12,13].

The benefit of combining pharmacological and mechanical prophylaxis deserves particular
attention. Mechanical methods alone reduce venous stasis but do not address the coagulation
abnormalities triggered by surgery, whereas anticoagulants may be insufficient in patients with extensive
risk factor burden. The reviewed studies indicate that combined prophylaxis achieves the most
substantial reductions in postoperative thromboembolic events, particularly among individuals
undergoing complex abdominal procedures or those with malignancy. These findings support current
guideline recommendations advocating multimodal prevention whenever bleeding risk permits [15,16].

A particularly important aspect identified in recent studies is the high incidence of post-discharge
thromboembolic events. Historically, prevention efforts focused predominantly on the in-hospital
period; however, contemporary evidence demonstrates that a substantial proportion of clinically relevant
VTE develops after discharge, especially among patients undergoing cancer-related surgery. This
observation has fundamentally influenced modern thromboprophylaxis strategies and provides a strong
rationale for extended-duration prophylaxis in carefully selected populations. The demonstrated
reduction in late thromboembolic events achieved through prolonged prophylaxis suggests that
postoperative risk persists considerably longer than previously appreciated [17,18].

Overall, the available evidence indicates that effective prevention of postoperative venous
thromboembolism requires a personalized and multidisciplinary approach that incorporates patient-
related risk factors, procedural characteristics, cardiovascular status, and postoperative recovery
dynamics. Contemporary prophylactic strategies should not be limited to anticoagulant administration
alone but should integrate structured risk assessment, mechanical prevention, enhanced recovery
protocols, and extended prophylaxis when indicated. Future research should focus on refining predictive
models, identifying biomarkers of thrombotic risk, and optimizing individualized prevention strategies
capable of maximizing thromboembolic protection while minimizing bleeding complications in high-
risk surgical populations [19-21].

Conclusion

Venous thromboembolism remains one of the most significant and potentially preventable
complications following major abdominal surgery, particularly among patients with multiple
predisposing factors. The available evidence demonstrates that postoperative thrombotic risk is
determined by a complex interaction between patient-related characteristics, surgical factors,
cardiovascular comorbidities, and procedure-induced hypercoagulability. Pulmonary embolism and deep
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vein thrombosis continue to contribute substantially to postoperative morbidity, prolonged
hospitalization, and mortality, emphasizing the importance of systematic risk assessment and timely
implementation of preventive measures. Contemporary studies consistently show that effective
thromboprophylaxis significantly reduces the incidence of postoperative thromboembolic events and
improves overall clinical outcomes in high-risk surgical populations.

Current prevention strategies are based on an individualized approach that combines
pharmacological prophylaxis, mechanical methods, early mobilization, and extended-duration
prophylaxis when indicated. Low-molecular-weight heparins remain the cornerstone of preventive
therapy, while multimodal protocols incorporating enhanced recovery principles provide additional
benefits by reducing both thrombotic and cardiovascular complications. Careful balancing of thrombotic
and bleeding risks, together with the use of validated risk stratification models, allows optimization of
prophylactic management. Further research should focus on improving patient selection for extended
thromboprophylaxis, refining predictive tools, and developing personalized prevention strategies
capable of maximizing efficacy while maintaining safety in patients undergoing major abdominal
surgery.
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Abstract. Sarcopenic obesity is a complex body-composition disorder characterized by the
coexistence of excess adiposity and reduced skeletal muscle mass, strength, or physical performance. Its
clinical relevance has increased with population ageing and the growing prevalence of obesity, type 2
diabetes, and other chronic metabolic diseases. The condition is associated with insulin resistance,
chronic low-grade inflammation, mitochondrial dysfunction, hormonal alterations, and reduced physical
activity, which together promote a self-perpetuating cycle of fat accumulation and progressive muscle
impairment. Diagnosis remains challenging because body mass index does not distinguish adipose tissue
from lean tissue and may conceal clinically important muscle depletion. Current assessment therefore
requires combined evaluation of muscle function and body composition using handgrip strength, chair-
stand testing, bioelectrical impedance analysis, dual-energy X-ray absorptiometry, or cross-sectional
imaging. Recent international consensus criteria have improved diagnostic consistency, although
uncertainty persists regarding population-specific thresholds and the most appropriate adjustment of
muscle mass for body size. Sarcopenic obesity is associated with impaired mobility, frailty, falls,
cardiovascular and metabolic complications, reduced quality of life, treatment toxicity, and increased
mortality.

Management should focus on preserving or restoring muscle function while reducing excess
adiposity. Resistance exercise, adequate protein intake, correction of nutritional deficiencies, and
individualized weight-loss strategies form the basis of treatment. Particular caution is required during
rapid or pharmacologically induced weight reduction because loss of lean tissue may aggravate the
sarcopenic component. Greater diagnostic standardization and prospective studies are needed to define
clinically meaningful thresholds, evaluate long-term outcomes, and develop effective multidisciplinary
treatment models.

Keywords: sarcopenic obesity, sarcopenia, obesity, body composition, muscle strength,
endocrinology, metabolic risk.

Introduction. Sarcopenic obesity is increasingly recognized as a clinically relevant disorder in
which excess adiposity coexists with reduced muscle strength, impaired physical performance, and loss
of skeletal muscle mass. This combination is particularly important in endocrinology because it is
closely linked to ageing, type 2 diabetes, insulin resistance, and chronic metabolic disease. Unlike
conventional obesity, it may remain unnoticed when assessment is limited to body mass index, since a
high body weight can conceal substantial depletion of metabolically active muscle tissue. As a result,
patients may be classified only as obese despite having a markedly higher risk of functional decline and
metabolic complications [1,2].

The disorder develops through a close interaction between dysfunctional adipose tissue and
skeletal muscle. Visceral fat promotes low-grade inflammation, insulin resistance, and altered adipokine
secretion, whereas declining muscle mass reduces glucose utilization, energy expenditure, and physical
capacity. Age-related hormonal changes, mitochondrial dysfunction, low protein intake, and physical
inactivity further accelerate this process. Because these mechanisms reinforce one another, diagnosis
requires simultaneous assessment of muscle function and body composition rather than reliance on body
weight alone. Handgrip strength, chair-stand testing, dual-energy X-ray absorptiometry, and
bioelectrical impedance analysis are among the most commonly used methods, although interpretation
still depends on sex, age, body size, and the selected reference values [3,4].

For many years, the absence of uniform diagnostic criteria produced substantial variation in
prevalence estimates and limited comparison between studies. A global meta-analysis reported
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sarcopenic obesity in roughly one in ten older adults, but the frequency changed considerably according
to the definition applied [5]. The ESPEN/EASO consensus introduced a more structured approach based
on screening, confirmation of impaired muscle function, demonstration of altered body composition,
and grading of severity according to clinical consequences [7,8]. This standardization is especially
relevant because sarcopenic obesity is associated with frailty, falls, disability, cardiometabolic
complications, poorer treatment tolerance, and increased mortality. It also complicates weight-loss
therapy, since excessive caloric restriction or rapid pharmacological weight reduction may further
reduce lean mass if muscle preservation is not addressed [2,6].

Materials and Methods

This study was conducted as a systematic literature review in accordance with PRISMA
principles. PubMed/MEDLINE, Scopus, Web of Science, and Google Scholar were searched for
publications from 2020 to 2026. The search strategy combined terms related to “sarcopenic obesity,”
“sarcopenia,” “obesity,” “muscle mass,” “muscle strength,” “body composition,” “diagnosis,” “clinical
outcomes,” “endocrinology,” “metabolic risk,” and “treatment.”

Eligible publications included original clinical studies, cohort and case-control studies, systematic
reviews, meta-analyses, and consensus statements addressing the definition, diagnosis, prevalence,
pathophysiology, clinical consequences, or management of sarcopenic obesity. Studies focused solely
on obesity or sarcopenia without analysis of their combined phenotype, as well as conference abstracts,
editorials, animal studies, and publications with insufficient methodological detail, were excluded.

Titles, abstracts, and full texts were screened for relevance. Extracted data included study design,
sample characteristics, diagnostic criteria, methods of body-composition and muscle-function
assessment, prevalence estimates, clinical outcomes, and main conclusions. Because of substantial
heterogeneity in definitions, measurement techniques, and reported endpoints, the findings were
synthesized qualitatively.

Results

Diagnostic criteria and prevalence

The reported prevalence of sarcopenic obesity differed substantially between studies, largely
because diagnostic approaches were not uniform. The choice of muscle index was especially important.
Adjustment of appendicular lean mass for height, body weight, or body mass index produced different
classifications in the same population. This problem was particularly evident after bariatric surgery,
where marked changes in body weight altered the interpretation of relative muscle mass. Definitions
based only on lean tissue identified a different group of patients from those that also required reduced
handgrip strength or impaired physical performance [9]. Meta-analytic evidence confirmed that
prevalence estimates were influenced by age, sex, ethnicity, clinical setting, imaging method, and the
thresholds used to define both obesity and sarcopenia [11].

Use of the ESPEN/EASO framework reduced some of this inconsistency by requiring evidence of
impaired muscle function together with altered body composition. In community-dwelling older adults,
prevalence was generally reported within a single-digit range, whereas higher rates were observed in
hospitalized patients and individuals with severe obesity. One population-based study identified
sarcopenic obesity in 4.5% of participants, while another cohort of older adults with obesity reported a
prevalence close to 9%. Agreement between screening tools, strength tests, and body-composition
techniques remained incomplete, indicating that diagnostic results still depend on how the consensus
algorithm is implemented in practice [12,13,18].

Endocrine and hormonal alterations

Sarcopenic obesity was associated with disruption of several hormonal pathways that regulate
muscle protein turnover, appetite, energy expenditure, and fat distribution. Insulin resistance reduced the
anabolic response of skeletal muscle and impaired glucose uptake, while compensatory
hyperinsulinemia favored lipid storage and further expansion of visceral adipose tissue. This metabolic
environment was accompanied by increased intramuscular fat deposition and poorer muscle quality,
even when absolute lean mass remained relatively preserved. The association was especially
pronounced in patients with type 2 diabetes, in whom chronic hyperglycemia, oxidative stress,
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microvascular dysfunction, and diabetic neuropathy may accelerate the decline in muscle strength and
physical capacity [15,19].

Age-related changes in the growth hormone-insulin-like growth factor 1 axis, lower
concentrations of sex steroids, and reduced vitamin D status were also linked to the development of the
combined phenotype. Declining testosterone in men and estrogen deficiency after menopause may
promote visceral fat accumulation while reducing muscle protein synthesis and regenerative capacity.
Lower insulin-like growth factor 1 activity can weaken anabolic signaling, whereas vitamin D
deficiency may contribute to reduced muscle performance and impaired neuromuscular function.
Adipokine imbalance provides an additional endocrine mechanism: elevated leptin levels often coexist
with leptin resistance, while lower adiponectin activity is associated with impaired insulin sensitivity
and a more inflammatory metabolic profile. None of these hormonal markers is sufficiently specific for
diagnosis, but together they help explain why sarcopenic obesity is closely connected with diabetes,
hypogonadism, menopausal status, and other endocrine disorders [15,19,21].

Metabolic and cardiovascular associations

The metabolic profile of sarcopenic obesity was characterized by visceral adiposity, ectopic lipid
deposition, reduced skeletal muscle oxidative capacity, and impaired glucose disposal. Dysfunctional
adipose tissue contributed to chronic low-grade inflammation and altered adipokine secretion, while
intramuscular fat accumulation was linked to mitochondrial impairment and poorer muscle quality. This
combination helps explain the frequent coexistence of sarcopenic obesity with type 2 diabetes,
dyslipidemia, hypertension, and metabolic dysfunction-associated steatotic liver disease [15,19].

The cardiovascular burden also appeared greater than that observed in obesity alone. Studies
described associations with endothelial dysfunction, arterial stiffness, reduced cardiorespiratory fitness,
and lower habitual activity. Evidence syntheses linked the condition to cardiovascular disease, frailty,
loss of independence, hospitalization, and poorer quality of life. The strength of these associations
varied, however, because not all studies adjusted adequately for diabetes, smoking, physical inactivity,
or pre-existing cardiovascular disease [16,19].

Clinical outcomes and mortality

Across different clinical populations, sarcopenic obesity was associated with a less favorable
prognosis. An umbrella review reported consistent links with frailty, falls, functional limitation,
cardiometabolic disease, and increased mortality, although the certainty of evidence was not identical
for all outcomes [16]. In a population-based cohort of 5,888 older adults, approximately 5% met the
applied criteria for sarcopenic obesity. Muscle weakness combined with adverse body composition was
associated with a higher risk of death, reinforcing the prognostic value of muscle-function assessment
[17].

A similar pattern was observed in oncology. In patients with gastrointestinal cancers, sarcopenic
obesity was related to more postoperative complications, longer hospital stays, greater treatment
toxicity, and more frequent dose reduction or interruption of systemic therapy. Computed tomography
also revealed the importance of myosteatosis, since reduced muscle radiodensity was associated with
poor outcomes even when muscle area was not markedly reduced. Muscle quality therefore appeared to
carry prognostic information beyond muscle quantity alone [10].

Treatment and lean tissue preservation

The available intervention studies favored a combined strategy. Resistance exercise improved
strength and functional capacity, while adequate protein intake supported muscle protein synthesis
during weight reduction. Aerobic activity contributed to loss of visceral fat and improved
cardiorespiratory fitness, but resistance training was more directly related to preservation of muscle
function. Considerable variation in exercise dose, protein intake, intervention length, and baseline health
status prevented identification of a single optimal protocol [14,15].

Pharmacological weight reduction also raised concerns about lean tissue loss. Semaglutide
produced substantial reductions in fat mass, but several studies documented a simultaneous decline in
lean mass. The proportion of lean tissue within total weight loss varied widely, suggesting that age,
baseline muscle reserve, protein intake, physical activity, diabetes, and the speed of weight reduction
modify this response. These findings support monitoring of muscle strength and body composition
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during anti-obesity therapy, especially in older patients and those with pre-existing functional
impairment [20].

Biomarker findings

The biomarker profile of sarcopenic obesity reflected a combined inflammatory, endocrine, and
metabolic disturbance. Frequently studied markers included C-reactive protein, interleukin-6, tumor
necrosis factor-related pathways, leptin, adiponectin, insulin-like growth factor 1, vitamin D, and indices
of insulin resistance. Compared with sarcopenia without obesity, the combined phenotype generally
showed a more pronounced inflammatory and metabolic component. No single biomarker, however,
demonstrated sufficient diagnostic or prognostic accuracy for independent clinical use [21].

Taken together, the findings indicate that sarcopenic obesity is defined not simply by excess body
weight, but by the interaction between adiposity, muscle weakness, impaired mobility, and metabolic
dysfunction. Diagnostic consistency has improved with the ESPEN/EASO criteria, yet prevalence and
prognostic estimates remain sensitive to the method used for measuring and normalizing muscle mass.
Muscle strength, physical performance, and fat distribution provide clinically meaningful information
that cannot be obtained from body mass index alone [9-21].

Discussion. The findings support the view that sarcopenic obesity should be considered a distinct
metabolic and functional phenotype rather than a simple coexistence of obesity and low muscle mass.
Its clinical expression is determined by the interaction between excess adipose tissue, reduced muscle
quality, impaired endocrine signaling, and loss of physical reserve. This explains why body mass index
alone performs poorly in identifying affected patients. A high body weight may conceal substantial
muscle depletion, while lean mass expressed in absolute values may appear preserved because larger
individuals generally have more total muscle. The choice of normalization method therefore changes the
number and clinical profile of patients classified as having sarcopenic obesity [1,4,9,11].

The introduction of the ESPEN/EASO algorithm has improved diagnostic consistency by placing
muscle function before confirmation of altered body composition [7,8]. This sequence is clinically
reasonable because low strength is more closely related to disability and adverse outcomes than reduced
muscle quantity alone. Even so, several practical problems remain unresolved. Handgrip strength may
be affected by arthritis, pain, neurological disease, or patient cooperation, while bioelectrical impedance
is sensitive to hydration status and device-specific equations. Dual-energy X-ray absorptiometry
provides a more standardized estimate of appendicular lean mass but does not directly assess muscle
quality or intramuscular fat. Computed tomography can identify myosteatosis and regional muscle
depletion, although radiation exposure, cost, and the absence of universally accepted thresholds limit its
use for routine screening [9,10,13,18].

From an endocrine perspective, insulin resistance appears to be one of the principal links between
adipose tissue expansion and muscle deterioration. Skeletal muscle is a major site of insulin-mediated
glucose uptake, and its loss reduces metabolic capacity at the same time that visceral adiposity increases
the supply of free fatty acids and inflammatory mediators. Hyperinsulinemia may initially compensate
for impaired glucose disposal but also favors lipid storage, while ectopic fat within muscle interferes
with mitochondrial function and anabolic signaling. Age-related decline in growth hormone, insulin-like
growth factor 1, testosterone, and estrogen further weakens muscle protein synthesis and promotes
central fat accumulation. Vitamin D deficiency, altered leptin and adiponectin signaling, and chronic
low-grade inflammation may intensify this cycle, particularly in patients with type 2 diabetes or
hypogonadism [15,19,21].

The prognostic importance of this phenotype extends beyond mobility. Associations with frailty,
disability, cardiovascular disease, treatment toxicity, hospitalization, and mortality indicate that
sarcopenic obesity reflects reduced physiological resilience across several organ systems [10,16,17].
The adverse cardiovascular profile is biologically plausible: visceral adiposity promotes endothelial
dysfunction and arterial stiffness, while low muscle function is associated with physical inactivity and
lower cardiorespiratory fitness. In oncology, low muscle radiodensity and sarcopenic obesity may alter
drug distribution, increase treatment toxicity, and reduce tolerance of surgery or systemic therapy. These
observations argue for routine assessment of muscle strength and body composition in older adults with
obesity, patients with diabetes, and individuals exposed to prolonged illness or intensive treatment.
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Management remains difficult because reduction of fat mass and preservation of muscle tissue
must occur simultaneously. Caloric restriction without resistance exercise or adequate protein intake
may worsen the sarcopenic component, especially in older adults [6,14,15]. The same concern applies to
potent anti-obesity pharmacotherapy. Semaglutide and related agents provide substantial metabolic
benefits, but part of the weight lost may be lean tissue, and the clinical significance of this change
depends on baseline muscle reserve and functional status [20]. Treatment should therefore include
resistance training, sufficient dietary protein, correction of vitamin D or other nutritional deficits, and
periodic assessment of strength rather than body weight alone. No hormonal or inflammatory marker is
sufficiently specific for diagnosis, but combined biomarker panels may eventually improve risk
stratification and help identify patients most vulnerable to functional decline [21].

The main limitation of the available literature is the persistent heterogeneity of case definitions,
body-composition techniques, and outcome measures. Many studies are cross-sectional, making it
difficult to establish whether endocrine abnormalities precede muscle loss or arise as a consequence of
worsening body composition. Prospective studies using standardized ESPEN/EASO criteria, repeated
measurements of muscle function, and clinically relevant endpoints are needed. Future trials should also
determine whether preservation of muscle strength during weight reduction translates into fewer falls,
lower cardiovascular risk, and improved survival. Until such evidence is available, sarcopenic obesity
should be approached as a high-risk clinical state requiring integrated assessment of adiposity, muscle
function, endocrine status, and treatment-related changes in body composition [7,8,12,16-21].

Conclusion

Sarcopenic obesity represents a clinically important endocrine and metabolic phenotype in which
excess adiposity coexists with impaired muscle function and unfavorable body composition. Its
significance lies in the close association with insulin resistance, chronic inflammation, hormonal
imbalance, cardiovascular risk, frailty, disability, and increased mortality. Because body mass index
cannot reveal the quality or distribution of muscle and fat tissue, diagnosis should combine assessment
of muscle strength, physical performance, and body composition.

The ESPEN/EASO criteria have improved diagnostic consistency, although differences in
measurement methods and reference thresholds continue to affect prevalence estimates. Management
should aim not only at reducing adiposity but also at preserving muscle mass and strength. Resistance
exercise, adequate protein intake, correction of nutritional deficiencies, and careful monitoring during
pharmacological or surgical weight loss are central to this approach. Further prospective studies are
required to establish standardized diagnostic thresholds and determine which interventions most
effectively improve functional and metabolic outcomes.
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Abstract. Postoperative complications remain a significant cause of morbidity in pediatric
surgical practice and continue to influence recovery, duration of hospitalization, healthcare costs, and
long-term clinical outcomes. Although advances in surgical techniques, perioperative care, and
anesthetic management have improved the safety of pediatric operations, complications such as surgical
site infections, anastomotic leakage, postoperative ileus, respiratory disorders, and sepsis continue to
occur across a wide range of surgical procedures. Early diagnosis is frequently complicated by age-
dependent physiological characteristics and the nonspecific presentation of initial clinical signs,
particularly in neonates and infants. Consequently, the development of effective preventive measures
and reliable strategies for early complication detection remains an important priority in modern pediatric
surgery.

This review summarizes current evidence regarding epidemiology, risk factors, prevention, and
early diagnosis of postoperative complications in pediatric surgical patients. Particular attention is given
to perioperative optimization, enhanced recovery protocols, laboratory biomarkers, imaging techniques,
and contemporary postoperative monitoring approaches. Available data indicate that the combination of
multidisciplinary perioperative care, standardized prevention protocols, and timely recognition of early
warning signs contributes to a reduction in postoperative morbidity and improves clinical outcomes.
Emerging technologies, including predictive analytics and digital monitoring systems, may further
enhance risk stratification and facilitate individualized postoperative management in pediatric surgery.

Keywords: pediatric surgery, postoperative complications, early diagnosis, prevention, surgical
site infection, postoperative ileus, sepsis, enhanced recovery after surgery, perioperative care,
postoperative monitoring.

Introduction. Postoperative complications remain one of the most important determinants of
outcomes in pediatric surgery despite substantial advances in surgical technology, perioperative care,
anesthesia, and intensive care support. Their occurrence is associated with prolonged hospitalization,
increased healthcare costs, repeated surgical interventions, delayed recovery, and, in severe cases,
increased mortality. The burden of postoperative morbidity is particularly significant in children because
physiological adaptation mechanisms vary considerably across age groups, while immature organ
systems may limit the ability to compensate for developing pathological processes. Contemporary
studies indicate that infectious complications, respiratory disorders, gastrointestinal dysfunction, and
intra-abdominal septic events continue to account for a substantial proportion of adverse postoperative
outcomes in pediatric surgical patients [1-4].
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The incidence and severity of postoperative complications are influenced by numerous factors,
including patient age, prematurity, nutritional status, underlying congenital anomalies, emergency
surgical indications, operative duration, and perioperative management quality. Neonates and infants
represent especially vulnerable populations due to immature immune responses and reduced
physiological reserves. Recent evidence suggests that implementation of multidisciplinary perioperative
pathways, infection-prevention bundles, and Enhanced Recovery After Surgery (ERAS) protocols can
significantly reduce postoperative morbidity while improving functional recovery and shortening
hospital stay. These observations have shifted attention from treatment of established complications
toward proactive prevention and early identification of high-risk patients [5—8].

Timely diagnosis remains a major challenge because the initial manifestations of postoperative
complications are frequently nonspecific. Clinical signs such as fever, tachycardia, abdominal
distension, feeding intolerance, irritability, or transient laboratory abnormalities may be observed during
uncomplicated postoperative recovery, making differentiation between physiological postoperative
changes and evolving pathology particularly difficult. Consequently, radiological imaging has become
an indispensable component of postoperative surveillance. Ultrasonography is generally considered the
first-line imaging modality in pediatric patients because of its widespread availability, absence of
ionizing radiation, bedside applicability, and high diagnostic value in detecting intra-abdominal fluid
collections, abscesses, bowel dilatation, and postoperative inflammatory changes. In many clinical
scenarios, ultrasound findings facilitate earlier diagnosis before severe clinical deterioration occurs [5—
71.

Advances in pediatric radiology have further expanded the diagnostic possibilities available
during the postoperative period. Computed tomography remains the most accurate modality for
evaluating complex intra-abdominal infections, anastomotic leakage, bowel obstruction, and deep
abscess formation when ultrasonographic findings are inconclusive. At the same time, magnetic
resonance imaging has gained increasing importance because of its excellent soft-tissue contrast and
avoidance of radiation exposure, particularly in children requiring repeated examinations. Contemporary
diagnostic algorithms increasingly combine clinical assessment, laboratory biomarkers, and multimodal
imaging to improve diagnostic accuracy and accelerate therapeutic decision-making. The integration of
radiological surveillance into postoperative care pathways has therefore become a key strategy for
reducing diagnostic delays and improving outcomes among pediatric surgical patients [6—8].

Materials and Methods

This study was conducted as a systematic literature review evaluating current approaches to the
prevention and early diagnosis of postoperative complications in pediatric surgery. Particular attention
was given to infectious, gastrointestinal, and respiratory complications, as well as the role of
radiological methods in postoperative monitoring. A structured search was performed using the
PubMed/MEDLINE, Scopus, Web of Science, Cochrane Library, and Google Scholar databases.

The search strategy included combinations of the following keywords: pediatric surgery,
postoperative complications, early diagnosis, surgical site infection, postoperative sepsis, anastomotic
leak, postoperative ileus, ultrasonography, computed tomography, magnetic resonance imaging, and
postoperative monitoring. Publications published between 2020 and 2026 were considered eligible for
inclusion. Priority was given to systematic reviews, meta-analyses, multicenter cohort studies,
prospective investigations, and contemporary clinical guidelines.

More than 280 potentially relevant publications were initially identified. After duplicate removal
and assessment of titles, abstracts, and full-text articles, studies not meeting the inclusion criteria were
excluded. A total of 21 publications were selected for detailed analysis, including data on postoperative
complication rates, preventive strategies, ERAS protocols, laboratory biomarkers, and the diagnostic
value of ultrasonography, computed tomography, and magnetic resonance imaging in pediatric surgical
practice.
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Results

Postoperative complications remain a substantial source of morbidity in pediatric surgical
practice. Contemporary studies report overall complication rates ranging from 8% to 30%, depending on
patient age, underlying pathology, urgency of intervention, and procedural complexity. Surgical site
infections represent the most frequently encountered adverse events, accounting for approximately 20—
40% of all postoperative complications. The highest incidence is observed following neonatal
gastrointestinal surgery, colorectal procedures, and emergency abdominal interventions. Prematurity,
low body weight, prolonged operative duration, preoperative hospitalization, malnutrition, and
congenital anomalies have consistently been identified as independent predictors of postoperative
morbidity. Children who develop postoperative complications demonstrate significantly longer hospital
stays, increased readmission rates, and a higher likelihood of requiring repeat surgical procedures or
intensive care support [9—11].

Neonates and infants constitute the most vulnerable subgroup because of immature immune
responses and limited physiological reserves. Several studies have shown that postoperative infectious
complications and sepsis may progress rapidly in younger patients, often presenting with subtle or
nonspecific clinical manifestations. Early signs such as feeding intolerance, abdominal distension,
tachycardia, irritability, or reduced activity frequently preceded overt clinical deterioration. Delayed
recognition remains an important contributor to adverse outcomes, particularly in children undergoing
major abdominal surgery. Consequently, increasing attention has been directed toward standardized
postoperative surveillance protocols and risk-stratification models designed specifically for pediatric
populations [11,12].

Infectious complications continue to dominate the postoperative morbidity profile in pediatric
surgery. Reported rates of surgical site infections vary between 2% and 15%, with the highest burden
observed after contaminated and clean-contaminated procedures. Contemporary infection-prevention
bundles combining perioperative antibiotic prophylaxis, optimized skin preparation, maintenance of
normothermia, and standardized wound care protocols have demonstrated measurable reductions in
postoperative infection rates. Simultaneously, implementation of Enhanced Recovery After Surgery
pathways has been associated with earlier restoration of gastrointestinal function, reduced postoperative
ileus, shorter hospitalization, and lower overall complication rates across several pediatric surgical
populations [13—16].

Radiological evaluation has become a cornerstone of early postoperative complication detection.
Ultrasonography remains the preferred first-line imaging modality in children because it is noninvasive,
widely available, free of ionizing radiation, and suitable for bedside assessment. Multiple studies have
demonstrated high diagnostic value for identifying postoperative fluid collections, abscesses, bowel
dilatation, intra-abdominal inflammatory changes, and early signs of anastomotic failure. In pediatric
patients with suspected intra-abdominal complications, ultrasound frequently serves as the initial
diagnostic investigation and allows earlier therapeutic intervention before progression to severe sepsis
or generalized peritonitis [17-19].

Computed tomography continues to provide the highest diagnostic accuracy when postoperative
complications cannot be adequately characterized by ultrasonography. CT imaging demonstrates
excellent sensitivity for detecting deep abscesses, anastomotic leakage, bowel obstruction,
pneumoperitoneum, and complex septic processes. Several investigations reported diagnostic accuracies
exceeding 85-90% for major intra-abdominal complications requiring reintervention. Nevertheless,
concerns regarding radiation exposure remain particularly relevant in pediatric populations, resulting in
selective use of CT following inconclusive clinical and ultrasonographic findings [18-20].

Magnetic resonance imaging has emerged as an increasingly valuable adjunctive modality in
selected postoperative scenarios. MRI offers superior soft-tissue characterization without radiation
exposure and is particularly useful for evaluating pelvic complications, deep soft-tissue infections,
inflammatory collections, and complex abdominal pathology. Although limited availability and longer
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examination times restrict routine use, recent studies suggest that MRI may reduce cumulative radiation
burden in children requiring repeated postoperative imaging. Integration of MRI into diagnostic
algorithms is becoming increasingly common in tertiary pediatric surgical centers [19,20].

The combination of radiological findings with laboratory biomarkers has significantly improved
diagnostic precision during the postoperative period. Elevated C-reactive protein and procalcitonin
concentrations, when interpreted alongside imaging results, enhance early identification of infectious
complications and postoperative sepsis. Emerging digital surveillance systems and machine-learning
models further support clinical decision-making by integrating demographic, laboratory, radiological,
and procedural variables into predictive algorithms. Early investigations indicate that these technologies
may improve risk stratification, facilitate timely intervention, and contribute to further reductions in
postoperative morbidity among pediatric surgical patients [18-21].

Discussion

The findings of this review demonstrate that postoperative complications continue to represent a
major source of morbidity in pediatric surgery despite substantial improvements in surgical techniques,
perioperative care, and intensive care support. The persistence of infectious, gastrointestinal, and
respiratory complications across various pediatric age groups indicates that postoperative outcomes are
influenced not only by procedural complexity but also by age-dependent physiological characteristics.
Neonates and infants remain particularly susceptible because immature immune function and reduced
physiological reserves may accelerate clinical deterioration once complications develop [9-12].

A consistent observation across contemporary studies is the predominance of infectious
complications among postoperative adverse events. Surgical site infections, intra-abdominal abscesses,
and postoperative sepsis remain closely associated with prolonged hospitalization, increased antibiotic
exposure, repeated interventions, and higher healthcare costs. Importantly, many of these complications
appear preventable through implementation of perioperative infection-control bundles, optimized
antimicrobial prophylaxis, maintenance of normothermia, and standardized wound-management
protocols. These findings emphasize the importance of prevention as a continuous process extending
throughout the perioperative period rather than a single preoperative intervention [13].

Enhanced Recovery After Surgery protocols have emerged as one of the most effective strategies
for reducing postoperative morbidity in pediatric surgical patients. Current evidence demonstrates that
ERAS pathways contribute to earlier restoration of bowel function, lower rates of postoperative ileus,
decreased opioid consumption, improved mobilization, and shorter hospital stays. The observed benefits
likely result from the combined effect of multiple interventions rather than any individual protocol
component. Consequently, successful implementation requires coordinated collaboration among
surgeons, anesthesiologists, nursing staff, nutrition specialists, and rehabilitation teams [15,16].

One of the most significant developments in recent years has been the increasing integration of
radiological imaging into postoperative surveillance algorithms. Clinical manifestations of developing
complications are frequently nonspecific during the early postoperative period and may overlap with
normal postoperative physiological responses. In this context, imaging studies often provide the earliest
objective evidence of pathology. Ultrasonography remains the preferred first-line modality due to its
safety profile, absence of ionizing radiation, bedside availability, and ability to identify fluid collections,
abscesses, bowel dilatation, and inflammatory changes. Repeated examinations can be performed
without additional risk, making ultrasound particularly valuable in pediatric populations [17-19].

Computed tomography continues to play a central role when more detailed anatomical
assessment is required. Multiple studies have demonstrated high diagnostic accuracy for identifying
anastomotic leakage, deep intra-abdominal abscesses, bowel obstruction, and diffuse septic processes.
Nevertheless, concerns regarding radiation exposure remain especially important in children because of
increased tissue sensitivity and longer lifetime cumulative risk. For this reason, contemporary diagnostic
pathways increasingly advocate an ultrasound-first approach, reserving CT for cases in which

36



Me:xkayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 2 (309) 2026 r.

sonographic findings are inconclusive or when precise anatomical characterization is necessary for
therapeutic planning [18-20].

Magnetic resonance imaging has gained increasing attention as an alternative imaging modality
capable of providing excellent soft-tissue contrast without radiation exposure. Although logistical
limitations, cost, and examination duration restrict its routine use, MRI is particularly useful for
evaluating complex abdominal and pelvic complications, deep soft-tissue infections, and patients
requiring repeated follow-up imaging. The development of rapid MRI protocols may further expand its
role in postoperative pediatric care, especially within tertiary referral centers where radiation
minimization remains a priority [19,20].

Another important trend involves the integration of imaging findings with laboratory biomarkers
and digital monitoring technologies. Serial measurements of C-reactive protein and procalcitonin
improve diagnostic confidence when interpreted alongside radiological findings, facilitating earlier
recognition of infectious complications and postoperative sepsis. At the same time, emerging machine-
learning models capable of combining demographic characteristics, perioperative variables, laboratory
data, and imaging results may improve risk stratification and support clinical decision-making. These
developments suggest that future postoperative surveillance will increasingly rely on multimodal
diagnostic approaches aimed at identifying complications before the onset of significant clinical
deterioration, thereby improving outcomes and reducing postoperative morbidity in pediatric surgical
patients [18,21].

Conclusion

Postoperative complications remain a significant challenge in pediatric surgery and continue to
influence short-term and long-term treatment outcomes. Infectious complications, postoperative ileus,
respiratory disorders, anastomotic leakage, and sepsis are among the most clinically important adverse
events, particularly in neonates and infants who possess limited physiological reserves and a higher risk
of rapid clinical deterioration. Contemporary evidence demonstrates that the incidence and severity of
postoperative complications can be reduced through comprehensive perioperative management,
implementation of standardized preventive protocols, and adherence to Enhanced Recovery After
Surgery principles.

Early diagnosis plays a decisive role in improving postoperative outcomes. The integration of
clinical assessment, laboratory biomarkers, and radiological imaging enables timely identification of
developing complications before the onset of severe clinical manifestations. Ultrasonography remains
the primary imaging modality for postoperative surveillance, while computed tomography and magnetic
resonance imaging provide additional diagnostic value in complex cases. The continued development of
multimodal diagnostic algorithms, predictive risk models, and digital monitoring technologies may
further enhance postoperative safety and contribute to improved outcomes in pediatric surgical patients.
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Abstract. Nonalcoholic fatty liver disease (NAFLD) has become the most common chronic liver
disorder in children and adolescents, largely paralleling the global increase in childhood obesity. Excess
adiposity, insulin resistance, dyslipidemia, and metabolic dysfunction contribute to hepatic fat
accumulation and promote the progression from simple steatosis to steatohepatitis, fibrosis, and, in some
cases, advanced liver disease. Because pediatric NAFLD often remains asymptomatic during its early
stages, timely identification of affected individuals remains a major clinical challenge. Growing
evidence indicates that NAFLD in childhood is associated not only with hepatic complications but also
with an increased risk of future cardiometabolic disorders, highlighting the importance of early
diagnosis and comprehensive management.

This review summarizes current evidence regarding contemporary approaches to the diagnosis
and treatment of nonalcoholic fatty liver disease in children with obesity. Particular attention is given to
risk factors, non-invasive diagnostic methods, imaging techniques, assessment of liver fibrosis, lifestyle
interventions, and emerging pharmacological therapies. Current data indicate that early recognition
combined with sustained weight reduction, dietary modification, increased physical activity, and
individualized therapeutic strategies may significantly improve hepatic and metabolic outcomes.
Advances in diagnostic technologies and the development of novel treatment options continue to expand
opportunities for preventing disease progression and reducing the long-term burden of NAFLD in
pediatric populations.

Keywords: nonalcoholic fatty liver disease, pediatric obesity, hepatic steatosis, insulin
resistance, liver fibrosis, diagnosis, treatment, children.

Introduction. Nonalcoholic fatty liver disease (NAFLD) has become the most prevalent chronic
liver disorder in childhood and adolescence, reflecting the rapid global increase in pediatric obesity over
recent decades. Once considered a condition primarily affecting adults, NAFLD is now recognized as a
major pediatric health concern because of its rising incidence and potential for long-term hepatic and
metabolic complications. Current epidemiological studies indicate that the prevalence of NAFLD
among children with obesity may exceed 30—40%, making it one of the most common obesity-related
comorbidities encountered in clinical practice. The growing burden of pediatric NAFLD is particularly
alarming because liver injury often begins early in life and may progress silently for many years before
clinical manifestations become apparent [1,2].

The development of NAFLD in children is closely linked to complex metabolic disturbances
associated with excess adiposity. Insulin resistance, dysregulated lipid metabolism, chronic low-grade
inflammation, adipokine imbalance, and mitochondrial dysfunction contribute to hepatic triglyceride
accumulation and initiate a cascade of cellular events that may lead to hepatocellular injury and fibrosis.
Increasing evidence suggests that NAFLD should not be viewed solely as a liver disease but rather as a
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multisystem metabolic disorder associated with obesity, type 2 diabetes mellitus, dyslipidemia,
hypertension, and increased cardiovascular risk. These observations have expanded the clinical
significance of NAFLD beyond hepatology and established it as an important component of pediatric
metabolic disease [3,4].

The natural history of pediatric NAFLD demonstrates considerable heterogeneity. While some
children remain at the stage of isolated steatosis, others develop nonalcoholic steatohepatitis
characterized by hepatocellular inflammation, ballooning degeneration, and progressive fibrotic
remodeling. Advanced fibrosis and cirrhosis, previously considered uncommon in childhood, are
increasingly being reported in adolescents with severe obesity and metabolic dysfunction. Because
disease progression may begin during childhood and continue into adulthood, early recognition of high-
risk individuals has become an important objective of preventive medicine and pediatric
gastroenterology [5,6].

Accurate diagnosis remains challenging because many affected children are asymptomatic and
routine laboratory abnormalities often demonstrate limited sensitivity for early disease detection. In
recent years, advances in imaging technologies and non-invasive methods for fibrosis assessment have
improved the ability to identify hepatic steatosis and evaluate disease severity without the need for liver
biopsy in selected patients. Simultaneously, growing interest in lifestyle interventions, structured
weight-management programs, and emerging pharmacological therapies has expanded the range of
available treatment options. Given the increasing prevalence of pediatric obesity and its hepatic
consequences, a comprehensive understanding of contemporary diagnostic and therapeutic approaches
is essential for improving long-term outcomes in children with NAFLD [7,8].

The aim of this review was to summarize current evidence regarding contemporary approaches
to the diagnosis and treatment of nonalcoholic fatty liver disease in children with obesity, with
particular emphasis on non-invasive diagnostic methods, assessment of disease severity, and emerging
therapeutic strategies.

Materials and Methods

A systematic review of the scientific literature was conducted to evaluate current approaches to
the diagnosis and treatment of nonalcoholic fatty liver disease in children with obesity. Relevant
publications were identified through searches of PubMed/MEDLINE, Scopus, Web of Science, and the
Cochrane Library. The analysis included studies published between 2020 and 2026, with priority given
to systematic reviews, meta-analyses, clinical guidelines, randomized controlled trials, prospective
cohort studies, and large observational investigations addressing pediatric NAFLD.

The review focused on epidemiology, risk factors, pathophysiological mechanisms, diagnostic
methods, non-invasive assessment of liver fibrosis, imaging techniques, lifestyle interventions, and
emerging therapeutic strategies in children and adolescents with obesity. Publications involving adult
populations only, case reports, conference abstracts, duplicate records, and studies lacking sufficient
methodological quality were excluded. Following screening and eligibility assessment, 21 publications
were selected for qualitative synthesis and included in the final analysis.

Results

The reviewed literature confirms that nonalcoholic fatty liver disease has become one of the
most frequent obesity-related complications in childhood. Population-based studies indicate that the
prevalence of NAFLD in the general pediatric population ranges from approximately 7% to 10%,
whereas among children and adolescents with obesity it increases to 30—40% and may exceed 50% in
those with severe obesity. The risk of hepatic steatosis rises progressively with increasing body mass
index, waist circumference, insulin resistance, and the presence of metabolic syndrome components.
Several studies have demonstrated that boys are affected more frequently than girls, while adolescence
represents a period of particularly high vulnerability because of hormonal and metabolic changes
associated with puberty [9,10].
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Clinical investigations consistently identify insulin resistance as a central mechanism in the
development of pediatric NAFLD. Excess adipose tissue promotes increased lipolysis and elevated
delivery of free fatty acids to the liver, leading to hepatic triglyceride accumulation. Simultaneously,
chronic low-grade inflammation, oxidative stress, mitochondrial dysfunction, and adipokine imbalance
contribute to hepatocellular injury and disease progression. Children with NAFLD frequently
demonstrate higher rates of dyslipidemia, impaired glucose tolerance, hypertension, and metabolic
syndrome compared with their peers without hepatic steatosis. Several cohort studies reported
significant associations between hepatic fat accumulation and elevated serum triglycerides, reduced
high-density lipoprotein cholesterol concentrations, and worsening insulin sensitivity indices [10,11].

Diagnosis of pediatric NAFLD remains challenging because many affected individuals are
asymptomatic. Elevated alanine aminotransferase and aspartate aminotransferase levels are among the
most commonly used screening tools; however, normal liver enzyme values do not exclude the presence
of hepatic steatosis or even advanced fibrosis. Multiple studies have shown that a substantial proportion
of children with imaging-confirmed NAFLD demonstrate only mild biochemical abnormalities,
highlighting the limited sensitivity of laboratory markers when used in isolation. Consequently, current
diagnostic strategies increasingly combine biochemical assessment with imaging-based evaluation of
hepatic fat content and fibrosis risk [11,12].

Abdominal ultrasonography remains the most widely utilized imaging modality in routine
clinical practice because of its accessibility, safety, and relatively low cost. Ultrasound can identify
moderate and severe hepatic steatosis with acceptable diagnostic accuracy, although its sensitivity
decreases in mild disease and in patients with extreme obesity. Recent studies comparing ultrasound
findings with advanced imaging techniques reported diagnostic accuracy ranging from 70% to 85% for
clinically significant steatosis. Despite these limitations, ultrasonography continues to serve as the
primary initial imaging method for evaluating children at increased risk of NAFLD [12,13].

Growing attention has been directed toward non-invasive assessment of liver fibrosis. Transient
elastography has emerged as one of the most promising tools for evaluating hepatic stiffness in pediatric
populations. Several studies demonstrated significant correlations between elastography measurements
and histological fibrosis stages, allowing identification of patients with advanced liver involvement
without the need for routine biopsy. In parallel, magnetic resonance imaging—proton density fat fraction
(MRI-PDFF) has shown excellent accuracy for quantifying hepatic fat accumulation and is increasingly
regarded as a reference non-invasive technique in research settings. MRI-based methods provide
detailed characterization of liver composition and permit longitudinal monitoring of therapeutic
response [13,14].

The burden of fibrosis among children with obesity-related NAFLD appears greater than
previously recognized. Although simple steatosis remains the most common histological finding,
contemporary studies report evidence of steatohepatitis in approximately 20-30% of affected children,
while clinically significant fibrosis may be detected in 10-20% of cases. Advanced fibrosis and cirrhosis
remain uncommon but have been documented in adolescents with severe obesity, prolonged metabolic
dysfunction, and multiple cardiometabolic risk factors. These observations emphasize the importance of
early identification and ongoing monitoring of disease progression [15].

Lifestyle modification remains the foundation of treatment. Weight reduction achieved through
dietary intervention and increased physical activity consistently demonstrates favorable effects on liver
fat content, biochemical markers, and metabolic parameters. Several prospective studies reported that a
weight loss of approximately 5-10% is associated with significant reductions in hepatic steatosis, while
greater reductions may contribute to improvement of inflammatory activity and fibrosis markers.
Structured multidisciplinary programs involving physicians, dietitians, psychologists, and exercise
specialists have shown superior outcomes compared with isolated counseling approaches [16,17].

Nutritional interventions represent a key component of therapy. Current evidence supports
reduction of excessive caloric intake, limitation of sugar-sweetened beverages, decreased consumption
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of fructose-rich foods, and increased adherence to dietary patterns rich in vegetables, fruits, whole
grains, and unsaturated fatty acids. Several clinical studies demonstrated improvements in hepatic fat
content and insulin sensitivity following implementation of Mediterranean-style dietary strategies.
Reductions in fructose consumption appear particularly beneficial because excessive fructose intake has
been linked to hepatic lipogenesis, oxidative stress, and worsening steatosis in pediatric populations
[17,18].

Regular physical activity independently contributes to metabolic improvement and may reduce
hepatic fat accumulation even in the absence of substantial weight loss. Both aerobic and resistance
exercise programs have been associated with reductions in liver fat, improvements in insulin sensitivity,
and favorable changes in body composition. Meta-analyses indicate that children participating in
structured exercise interventions demonstrate significantly greater improvements in hepatic and
metabolic outcomes than sedentary controls, supporting physical activity as a core therapeutic
recommendation [18].

Pharmacological treatment remains an area of active investigation. At present, no medication has
been universally approved specifically for pediatric NAFLD; however, several therapeutic approaches
have demonstrated potential benefits. Studies evaluating vitamin E, insulin-sensitizing agents, and
selected antioxidant therapies have reported variable results. More recently, interest has shifted toward
incretin-based therapies, particularly glucagon-like peptide-1 receptor agonists. Early evidence suggests
that these agents may improve body weight, insulin resistance, hepatic steatosis, and metabolic
parameters in adolescents with obesity, although long-term pediatric data remain limited and further
investigation is required before widespread implementation [19,20].

Long-term management requires a comprehensive and multidisciplinary approach because
NAFLD frequently coexists with obesity, insulin resistance, dyslipidemia, hypertension, and other
metabolic abnormalities. Contemporary clinical recommendations emphasize regular monitoring of liver
function, assessment of fibrosis risk, management of associated cardiometabolic conditions, and
sustained lifestyle intervention. Current evidence indicates that early diagnosis and timely therapeutic
intervention can significantly reduce the likelihood of disease progression and may improve both
hepatic and overall metabolic outcomes in children with obesity-related NAFLD [21].

Discussion

The findings of this review highlight that nonalcoholic fatty liver disease should no longer be
regarded as an isolated hepatic manifestation of obesity. The available evidence supports the view that
pediatric NAFLD represents a complex metabolic disorder arising from interactions among excess
adiposity, insulin resistance, chronic inflammation, altered lipid metabolism, and genetic susceptibility.
The consistently high prevalence of NAFLD observed among children with obesity emphasizes that
hepatic involvement develops early in the course of metabolic dysfunction and may remain clinically
silent for prolonged periods. This is particularly important because disease progression can begin during
childhood and continue into adulthood, increasing the risk of advanced liver disease and
cardiometabolic complications later in life [9,10].

One of the most consistent observations across contemporary studies is the central role of insulin
resistance in the pathogenesis of pediatric NAFLD. Although hepatic steatosis was traditionally
considered a direct consequence of excessive caloric intake, current evidence suggests a far more
complex biological process. Increased flux of free fatty acids from adipose tissue, impaired insulin
signaling, mitochondrial dysfunction, oxidative stress, and inflammatory activation collectively
contribute to lipid accumulation within hepatocytes and subsequent cellular injury. The strong
association between NAFLD, dyslipidemia, impaired glucose metabolism, and metabolic syndrome
further support the concept that fatty liver disease reflects systemic metabolic derangement rather than
isolated hepatic pathology [10,11].

The reviewed studies also demonstrate important limitations of conventional diagnostic
approaches. Reliance solely on liver enzyme abnormalities may result in underdiagnosis because a
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substantial proportion of children with imaging-confirmed steatosis exhibit normal or minimally
elevated aminotransferase levels. This observation has significant clinical implications, as delayed
recognition may allow progression of fibrosis before appropriate intervention is initiated. Consequently,
the increasing use of imaging-based diagnostic strategies and non-invasive fibrosis assessment tools
represents an important advance in pediatric hepatology. The growing availability of transient
elastography and MRI-based techniques has improved the ability to characterize disease severity while
reducing dependence on invasive procedures such as liver biopsy [12—15].

Particular attention should be given to the emerging recognition that fibrosis may develop earlier
and more frequently than previously assumed. Historically, pediatric NAFLD was often considered a
relatively benign condition characterized predominantly by simple steatosis. However, recent studies
have documented substantial rates of steatohepatitis and clinically relevant fibrosis even among
adolescents. These findings suggest that disease severity may be underestimated when evaluation
focuses exclusively on hepatic fat accumulation. Identification of patients at increased risk of
progressive liver injury therefore remains one of the most important challenges in contemporary clinical
practice [15].

The therapeutic data reviewed in this analysis reinforces the fundamental importance of lifestyle
modification. Despite increasing interest in pharmacological therapies, sustained weight reduction
remains the intervention most consistently associated with improvement in hepatic steatosis and
metabolic outcomes. Reductions in body weight are accompanied by improvements in insulin
sensitivity, inflammatory activity, lipid metabolism, and liver enzyme profiles, indicating that many
pathological processes involved in NAFLD remain at least partially reversible. Importantly, studies
repeatedly demonstrate that multidisciplinary interventions produce superior outcomes compared with
isolated dietary advice, highlighting the importance of long-term behavioral support and family
involvement in treatment programs [16—18].

The growing interest in structured dietary interventions reflects a broader shift toward
individualized metabolic management. Evidence supporting reduced fructose consumption and
Mediterranean-style dietary patterns suggests that nutritional quality may be as important as caloric
restriction alone. Improvements observed in hepatic fat content and metabolic parameters indicate that
targeted dietary modification can directly influence mechanisms involved in hepatic lipid accumulation
and inflammation. These findings support current recommendations that dietary interventions should be
considered a cornerstone of treatment rather than an adjunctive measure [17,18].

Pharmacological therapy remains one of the most rapidly evolving areas of research. Although
no universally accepted drug treatment currently exists for pediatric NAFLD, the emergence of incretin-
based therapies has generated considerable interest. Early studies involving glucagon-like peptide-1
receptor agonists suggest potential benefits extending beyond weight reduction, including improvements
in insulin resistance, hepatic fat accumulation, and cardiometabolic risk factors. Nevertheless, current
evidence remains insufficient to support widespread routine use in all pediatric patients. Additional
long-term studies are necessary to determine efficacy, safety, optimal patient selection, and the
durability of therapeutic effects in children and adolescents [19,20].

From a broader clinical perspective, the reviewed evidence emphasizes the need for early
identification of children at risk for NAFLD. Because obesity, insulin resistance, dyslipidemia,
hypertension, and hepatic steatosis frequently coexist, management strategies should extend beyond the
liver and address the entire spectrum of metabolic dysfunction. This approach is particularly relevant
given the growing recognition that pediatric NAFLD may serve as an early marker of future
cardiovascular and metabolic disease. Routine monitoring, risk stratification, and coordinated
multidisciplinary care may therefore play a critical role in preventing both hepatic progression and long-
term systemic complications [21].

Overall, the available evidence indicates that pediatric NAFLD represents a dynamic and
potentially progressive metabolic disorder closely linked to the global epidemic of childhood obesity.
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Advances in non-invasive diagnostics have improved disease detection, while ongoing therapeutic
developments continue to expand available management options. Future research should focus on
identifying reliable predictors of disease progression, refining non-invasive fibrosis assessment, and
establishing evidence-based treatment algorithms capable of preventing long-term hepatic and
cardiometabolic consequences in affected children.

Conclusion

Nonalcoholic fatty liver disease has become one of the most important obesity-related
complications in children and adolescents and represents a growing challenge for modern pediatric
healthcare. The available evidence indicates that NAFLD is closely associated with insulin resistance,
chronic low-grade inflammation, dyslipidemia, and other components of metabolic dysfunction that
contribute not only to hepatic steatosis but also to progressive liver injury and long-term
cardiometabolic risk. Because the disease often remains asymptomatic during its early stages, timely
recognition requires increased clinical awareness and the use of effective non-invasive diagnostic
approaches capable of identifying both hepatic fat accumulation and fibrosis risk.

Current data support a comprehensive management strategy centered on sustained lifestyle
modification, weight reduction, optimization of dietary habits, and regular physical activity. Advances in
imaging technologies and fibrosis assessment have improved diagnostic accuracy, while emerging
pharmacological therapies offer additional opportunities for selected high-risk patients. Early
intervention and multidisciplinary follow-up may significantly reduce the likelihood of disease
progression and improve both hepatic and metabolic outcomes. As the prevalence of childhood obesity
continues to rise, effective prevention, early diagnosis, and individualized treatment of NAFLD will
remain essential components of pediatric and metabolic healthcare.
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Abstract. Allergic dermatitis is increasingly viewed not only as a localized inflammatory skin
disorder but also as a manifestation of systemic immune dysregulation. Its clinical course is shaped by
impaired epidermal barrier function, activation of type 2 inflammatory pathways, allergen sensitization,
and interactions between cutaneous and systemic immune responses. The frequent coexistence of
allergic dermatitis with bronchial asthma, allergic rhinitis, food allergy, and other atopic conditions
supports the concept that skin inflammation may reflect broader immunological processes rather than
isolated dermatological pathology.

This review analyzes current data on the dermatological and allergological aspects of allergic
dermatitis, with emphasis on systemic inflammation, epithelial barrier dysfunction, cytokine signaling,
IgE-mediated mechanisms, and the relationship between skin manifestations and extracutaneous allergic
diseases. Particular attention is given to the role of IL-4, IL-13, Th2-driven inflammation, skin
microbiome alterations, and the atopic march. Contemporary evidence indicates that an integrated
dermatological and allergological approach may improve disease assessment, risk stratification, and
treatment selection. Understanding allergic dermatitis as a systemic disease provides a basis for more
personalized management strategies, including targeted anti-inflammatory therapy and multidisciplinary
patient care.

Keywords: allergic dermatitis, systemic inflammation, dermatology, allergology, atopic march,
epithelial barrier, Th2 inflammation, IL-4, IL-13, IgE, personalized medicine.

Introduction

Allergic dermatitis is traditionally described through visible skin changes, yet its clinical
behavior often cannot be explained by local inflammation alone. Recurrent exacerbations, persistent
pruritus, sleep disturbance, frequent association with respiratory allergies, and variable response to
topical therapy indicate the involvement of broader immune mechanisms. Current evidence increasingly
supports the view that allergic dermatitis develops at the intersection of epidermal barrier dysfunction,
allergen sensitization, and systemic type 2 inflammation [1,2].
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The skin barrier plays a central role in the early stages of the disease. Structural weakness of the
epidermis facilitates allergen penetration, microbial colonization, and activation of innate immune
pathways. Once this process becomes established, local inflammation may extend beyond the skin
through cytokine-mediated immune responses. Interleukins IL-4 and IL-13, together with IgE-mediated
reactions and eosinophilic inflammation, contribute to chronicity of symptoms and explain why allergic
dermatitis is frequently linked with other atopic disorders [3,4].

From an allergological perspective, allergic dermatitis should be considered part of a wider
atopic spectrum rather than an isolated dermatological condition. Many patients demonstrate
sensitization to food, inhalants, or contact allergens, while a substantial proportion later develop allergic
rhinitis or bronchial asthma. This sequence is commonly discussed within the framework of the atopic
march, where impaired skin barrier function may become the first step in systemic allergic sensitization
[5,6].

The systemic nature of allergic dermatitis is also reflected in its impact on quality of life.
Persistent itching, visible lesions, recurrent flares, sleep disruption, and psychological stress may lead to
impaired daily functioning and reduced treatment adherence. These manifestations require attention not
only from dermatologists, but also from allergologists, pediatricians, pulmonologists, and other
specialists involved in long-term patient care [6,7].

The emergence of targeted anti-inflammatory therapies has further changed the understanding of
allergic dermatitis. The effectiveness of biologic agents and Janus kinase inhibitors demonstrates that
controlling skin symptoms often requires modulation of systemic immune pathways. This makes
integrated dermatological and allergological assessment particularly relevant for disease phenotyping,
treatment selection, and monitoring of therapeutic response [8].

The aim of this review is to analyze allergic dermatitis as a systemic disease and to summarize
current dermatological and allergological aspects of its pathogenesis, clinical course, associated atopic
conditions, and modern therapeutic approaches.

Materials and Methods

This study was conducted as a systematic literature review examining allergic dermatitis from
the perspective of both dermatological and allergological mechanisms. Particular attention was paid to
evidence regarding epithelial barrier dysfunction, systemic immune inflammation, cytokine-mediated
pathways, allergen sensitization, atopic comorbidities, and modern therapeutic approaches.

A literature search was performed using PubMed/MEDLINE, Scopus, Web of Science, and
Cochrane Library databases. Publications published between 2020 and 2026 were considered. The
search strategy included combinations of the following keywords: “allergic dermatitis”, “atopic
dermatitis”, “systemic inflammation”, “allergology”, “skin barrier”, “atopic march”, “IgE”, “Th2
inflammation”, “IL-4”, “IL-13”, “biologic therapy”, and “JAK inhibitors”. More than 300 publications
were identified during the initial search.

After removal of duplicates and screening of full-text articles, systematic reviews, meta-
analyses, clinical trials, cohort studies, and evidence-based reviews relevant to the objectives of the
study were selected. Conference abstracts, individual case reports, and publications with insufficient
clinical or scientific data were excluded. The final analysis included 21 publications that reflected
current concepts regarding the systemic nature of allergic dermatitis and its dermatological and
allergological aspects.

Results

Analysis of the reviewed studies demonstrated that allergic dermatitis is associated with
immunological alterations extending far beyond the skin and involving multiple components of the
systemic immune response. Elevated concentrations of Th2-associated cytokines, particularly 1L-4, IL-
13, and IL-31, have been consistently identified in patients with moderate and severe disease. Increased
serum levels of these mediators correlate with disease activity, severity of pruritus, and extent of skin
involvement, indicating that allergic dermatitis represents a state of chronic systemic inflammation
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rather than a purely localized dermatological condition. Several investigations have additionally
reported substantial activation of the IL-4/IL-13 signaling pathway, which contributes not only to
epidermal barrier disruption but also to sustained immune dysregulation. These cytokines suppress the
expression of structural epidermal proteins, including filaggrin and involucrin, thereby facilitating
transepidermal water loss, allergen penetration, and maintenance of chronic inflammatory processes.
Persistent activation of these pathways creates favorable conditions for recurrent exacerbations and
progressive disease chronicity [9—11].

The association between allergic dermatitis and respiratory allergic diseases has been confirmed
in numerous cohort and population-based studies. Patients with allergic dermatitis exhibit a significantly
higher prevalence of bronchial asthma and allergic rhinitis compared with the general population.
Depending on patient age and disease severity, concomitant asthma has been reported in approximately
20-50% of cases, whereas allergic rhinitis may affect more than half of affected individuals. These
observations support the concept of a common immunological background underlying different
manifestations of atopy. Particularly important in this context is the phenomenon known as the atopic
march. Longitudinal studies have demonstrated that epidermal barrier dysfunction during early life may
precede the development of food allergy, allergic rhinitis, and asthma. Sensitization through damaged
skin is currently considered one of the principal mechanisms linking cutaneous inflammation with
subsequent systemic allergic responses. Children with early-onset and persistent dermatitis demonstrate
the highest probability of progression along the atopic march pathway, emphasizing the importance of
early intervention and long-term monitoring [12—14].

Growing evidence also highlights the role of microbiome alterations in disease pathogenesis.
Reduced microbial diversity and excessive colonization by Staphylococcus aureus are frequently
observed during disease exacerbations and are associated with increased inflammatory activity. These
microbial disturbances may enhance epidermal inflammation through activation of innate immune
pathways, stimulation of cytokine production, and amplification of barrier dysfunction. Simultaneously,
laboratory investigations consistently reveal elevated total IgE concentrations and increased eosinophil
counts in a substantial proportion of patients. Although neither marker is sufficiently specific for
diagnostic purposes, both are closely linked to disease activity and reflect ongoing type 2 immune
responses. Higher IgE levels have been associated with more extensive skin lesions, greater pruritus
intensity, and increased prevalence of concomitant allergic diseases. Similarly, peripheral eosinophilia is
more frequently observed in chronic and severe phenotypes, suggesting that these laboratory indicators
may serve as additional markers of systemic inflammatory burden [15,16].

Beyond cutaneous manifestations, allergic dermatitis exerts a considerable impact on
psychological well-being and daily functioning. Chronic itching, sleep fragmentation, recurrent
exacerbations, and visible skin lesions contribute to anxiety, depressive symptoms, impaired social
interaction, and reduced quality of life. Several studies have demonstrated that disease burden is not
determined solely by the extent of skin involvement, as patients with limited lesions may still
experience substantial psychosocial distress. These findings support the need for comprehensive patient
assessment that includes both physical and psychological dimensions of disease activity. Recognition of
the broader consequences of allergic dermatitis has led to growing interest in multidisciplinary
management models involving dermatologists, allergologists, psychologists, and other healthcare
professionals [17].

The emergence of targeted biological therapies has provided additional evidence supporting the
systemic nature of allergic dermatitis. Clinical trials evaluating dupilumab have demonstrated marked
reductions in disease severity, pruritus intensity, inflammatory biomarkers, and frequency of allergic
comorbidities. Therapeutic improvements have been accompanied by modulation of key Th2-mediated
pathways, indicating that effective disease control requires suppression of systemic immune activation
rather than exclusively local treatment of skin lesions. Similar observations have been reported with
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Janus kinase inhibitors, which have shown rapid clinical responses, significant reductions in
inflammatory activity, and improvement of patient-reported outcomes.

Thesectively, these findings suggest that allergic dermatitis should be regarded as a complex
systemic inflammatory disorder characterized by interactions between epidermal barrier dysfunction,
immune dysregulation, allergen sensitization, microbiome alterations, and associated atopic diseases.
Recognition of these interconnected mechanisms provides a foundation for personalized therapeutic
strategies and more effective long-term disease management [18-21].

Discussion

The findings of the present review support the growing perception that allergic dermatitis should
no longer be regarded solely as a disease confined to the skin. Although cutaneous manifestations
remain the most visible component of the disorder, accumulating evidence indicates that the underlying
pathological process involves complex interactions between epithelial barrier dysfunction, immune
dysregulation, allergen sensitization, and systemic inflammatory mechanisms. The consistent detection
of elevated Th2-associated cytokines, increased IgE production, and peripheral eosinophilic activation
suggests that the disease extends beyond local tissue inflammation and reflects a broader disturbance of
immune homeostasis [9—11].

Particular attention should be given to the role of epidermal barrier impairment as a potential
initiating event in disease development. Structural abnormalities of the skin facilitate penetration of
environmental allergens, microbial antigens, and irritants, creating conditions for persistent immune
activation. This concept helps explain why allergic dermatitis frequently precedes the development of
other atopic diseases and supports the notion that the skin may serve as an important site of primary
sensitization. The observed relationship between barrier dysfunction and subsequent allergic
manifestations strengthens the biological basis of the atopic march and highlights the importance of
early therapeutic intervention aimed at restoring barrier integrity [ 12—14].

An important observation emerging from contemporary studies is the close relationship between
allergic dermatitis and respiratory allergic diseases. The frequent coexistence of bronchial asthma and
allergic rhinitis cannot be explained solely by shared genetic predisposition. Rather, these conditions
appear to represent different clinical expressions of common immunological pathways characterized
predominantly by type 2 inflammation. From a practical standpoint, this means that assessment of
patients with allergic dermatitis should not be limited to dermatological examination alone.
Identification of concomitant allergic disorders may influence both prognosis and therapeutic decision-
making [12,13].

The growing body of evidence regarding skin microbiome alterations further expands current
understanding of disease pathogenesis. Colonization by Staphylococcus aureus and reduction of
microbial diversity appear to contribute not only to local inflammatory activity but also to amplification
of systemic immune responses. Interactions between microbial products, epithelial cells, and immune
mediators may create a self-perpetuating cycle in which barrier disruption promotes dysbiosis, while
dysbiosis in turn aggravates inflammation and barrier dysfunction. This relationship highlights the
multifactorial nature of allergic dermatitis and suggests that successful management may require
attention to microbial as well as immunological factors [15].

The clinical significance of laboratory biomarkers remains a subject of ongoing discussion.
Elevated serum IgE concentrations and eosinophilia are commonly observed in patients with severe
disease; however, considerable variability exists between individuals. These findings indicate that no
single biomarker can adequately characterize the complexity of allergic dermatitis. Nevertheless, when
interpreted together with clinical manifestations and disease severity indices, immunological markers
may provide useful information regarding inflammatory activity and treatment response. Their value
may be greatest when incorporated into multidimensional assessment models rather than used in
isolation [16].
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The emergence of biologic therapies has substantially influenced contemporary concepts of
allergic dermatitis. The clinical efficacy of agents targeting IL-4 and IL-13 pathways provides indirect
but compelling evidence that systemic immune mechanisms play a central role in disease maintenance.
Improvements observed during treatment extend beyond reduction of skin lesions and include decreases
in pruritus, normalization of sleep, improvement in quality of life, and reduction in the burden of
associated allergic diseases. Similar observations reported with Janus kinase inhibitors further support
the concept that modulation of key inflammatory signaling pathways can alter the overall disease
trajectory rather than simply suppress cutaneous symptoms [18-20].

Another noteworthy aspect concerns the broader impact of allergic dermatitis on patient well-
being. The reviewed studies consistently demonstrate that disease severity cannot be assessed solely by
the extent of visible skin involvement. Chronic pruritus, sleep disturbance, psychological stress, social
limitations, and reduced work or academic performance contribute substantially to the overall disease
burden. These observations reinforce the need for multidisciplinary management strategies involving
dermatologists, allergologists, and, when appropriate, mental health professionals. Such an approach is
consistent with the contemporary understanding of allergic dermatitis as a systemic disorder affecting
multiple dimensions of health [17].

Taken together, the available evidence indicates that allergic dermatitis represents a complex
systemic inflammatory disease in which dermatological manifestations constitute only one component
of a broader immunological process. Recognition of the links between skin barrier dysfunction, type 2
inflammation, allergic comorbidities, microbiome alterations, and systemic immune activation provides
a more comprehensive framework for understanding disease pathogenesis. Future research focused on
molecular phenotyping, biomarker identification, and personalized therapeutic strategies may further
improve patient outcomes and contribute to the development of more individualized models of care
[21].

Conclusion

The accumulated evidence reviewed in this study demonstrates that allergic dermatitis should be
regarded as a systemic immune-mediated disease rather than a condition limited exclusively to the skin.
Its development is driven by a complex interplay between epidermal barrier dysfunction, type 2
inflammatory responses, allergen sensitization, microbiome alterations, and persistent immune
activation. These mechanisms extend beyond cutaneous tissues and are closely linked to the
development of respiratory and other atopic disorders. The consistent association of allergic dermatitis
with bronchial asthma, allergic rhinitis, elevated IgE levels, eosinophilic inflammation, and systemic
cytokine dysregulation supports the concept of a unified pathogenic process affecting multiple organs
and biological systems.

Current scientific data indicate that understanding allergic dermatitis through the prism of
systemic inflammation has important practical implications. Modern diagnostic approaches should
incorporate not only assessment of skin manifestations but also evaluation of allergic comorbidities,
immunological activity, and factors influencing long-term disease progression. The success of biologic
agents and targeted immunomodulatory therapies further confirms the central role of systemic immune
pathways in disease pathogenesis. Recognition of allergic dermatitis as a systemic disorder creates a
foundation for personalized medicine, promotes closer integration between dermatology and
allergology, and opens new opportunities for improving long-term clinical outcomes, preventing disease
progression, and enhancing patients’ quality of life.
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Abstract. Systemic lupus erythematosus (SLE) continues to represent a major challenge in
reproductive medicine due to its high prevalence among women of childbearing age and its potential
impact on both maternal and fetal health. Although substantial progress has been achieved in the
diagnosis, monitoring, and treatment of SLE, pregnancy in affected women remains associated with
elevated risks of disease exacerbation, progression of lupus nephritis, hypertensive complications,
preeclampsia, thromboembolic events, fetal growth impairment, preterm birth, and fetal loss. Numerous
studies have demonstrated that the level of disease activity before conception and throughout pregnancy
plays a decisive role in determining obstetric and perinatal outcomes. Consequently, current clinical
recommendations emphasize the importance of entering pregnancy during a period of sustained
remission or well-controlled disease activity.

This review provides an overview of current strategies for the management of pregnancy in
women with systemic lupus erythematosus, with particular focus on the relationship between disease
activity and pregnancy outcomes. Key aspects discussed include preconception assessment,
identification of maternal and fetal risk factors, management of lupus nephritis and antiphospholipid
syndrome, selection of pregnancy-compatible medications, continuation of hydroxychloroquine therapy,
and appropriate fetal surveillance. Optimal care of pregnant patients with SLE relies on a
multidisciplinary approach involving rheumatologists, obstetricians, nephrologists, and neonatologists.
Individualized management based on disease manifestations, immunological characteristics, associated
comorbidities, and previous obstetric history contributes to reducing complications and improving
outcomes for both mother and child.

Keywords: systemic lupus erythematosus, pregnancy, disease activity, lupus nephritis,
antiphospholipid  syndrome,  preeclampsia, = maternal  outcomes, perinatal  outcomes,
hydroxychloroquine, multidisciplinary care.

Introduction

Systemic lupus erythematosus (SLE) is a systemic autoimmune disorder characterized by
chronic inflammation, involvement of multiple organs and systems, and a markedly higher prevalence
among women of reproductive age. Advances in early diagnosis, targeted immunosuppressive therapy,
and long-term disease management have significantly improved survival and quality of life, allowing
more women with SLE to consider pregnancy. However, gestation in patients with SLE remains a high-
risk condition because physiological, hormonal, and immunological changes during pregnancy may
interact with underlying autoimmune mechanisms and influence disease activity. Current evidence
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indicates that optimal pregnancy outcomes are most frequently achieved when conception occurs during
a period of stable remission or minimal disease activity, which should be maintained throughout
pregnancy [1-3].

Pregnancy complications in women with SLE are diverse and affect both maternal and fetal
health. From the maternal perspective, disease flares, worsening lupus nephritis, thrombotic events,
gestational hypertension, and preeclampsia remain major concerns. Fetal and neonatal risks include
spontaneous pregnancy loss, placental dysfunction, impaired fetal growth, premature delivery, and
increased rates of perinatal complications. Numerous studies have demonstrated that antiphospholipid
antibodies, active renal involvement, reduced complement levels, and elevated titers of anti-double-
stranded DNA antibodies are among the most important predictors of adverse obstetric outcomes.
Therefore, thorough evaluation before conception is now considered a fundamental stage of
reproductive planning in women with autoimmune diseases [4,5].

During recent years, the management paradigm for pregnant women with SLE has evolved
considerably. The emphasis has shifted toward preventive strategies aimed at minimizing risks before
conception rather than solely addressing complications after they occur. Sustained disease control for
several months prior to pregnancy is now recognized as a key determinant of favorable maternal and
neonatal outcomes. In parallel, accumulating clinical data support the continuation of
hydroxychloroquine throughout pregnancy, as its use has been associated with lower disease activity,
fewer disease flares, and better obstetric results. These developments have substantially improved
reproductive prospects for women living with SLE and have facilitated safer pregnancy planning and
management [5-7].

Despite these achievements, several unresolved issues continue to challenge clinical practice.
Differential diagnosis between lupus nephritis and preeclampsia, identification of patients with the
greatest risk of complications, selection of optimal treatment regimens, and implementation of effective
surveillance protocols remains complex tasks. For this reason, contemporary care of pregnant women
with SLE increasingly depends on multidisciplinary collaboration involving rheumatologists,
obstetricians, nephrologists, specialists in maternal-fetal medicine, and neonatologists. A deeper
understanding of how disease activity influences pregnancy outcomes is essential for reducing maternal
and perinatal morbidity and for further development of individualized reproductive care strategies in
patients with systemic lupus erythematosus [7,8].

Materials and Methods

This study was conducted as a systematic literature review examining contemporary approaches
to pregnancy management in women with systemic lupus erythematosus and evaluating the influence of
disease activity on maternal and perinatal outcomes. A structured search of scientific publications was
performed using the PubMed/MEDLINE, Scopus, Web of Science, and Cochrane Library databases.

The search strategy included combinations of the following terms: systemic lupus erythematosus,
pregnancy, maternal outcomes, perinatal outcomes, lupus nephritis, antiphospholipid syndrome,
hydroxychloroquine, preeclampsia, fetal growth restriction, and pregnancy complications. Articles
published between 2020 and 2026 were considered eligible for inclusion. Priority was given to clinical
practice guidelines, systematic reviews, meta-analyses, prospective cohort studies, multicenter
observational studies, and consensus recommendations addressing pregnancy outcomes in patients with
SLE.

The initial search identified more than 200 publications. Following title and abstract screening,
removal of duplicate records, and assessment of methodological quality and relevance to the study
objective, 21 publications were selected for detailed analysis. Extracted data included disease activity
indices, rates of maternal complications, obstetric outcomes, lupus nephritis progression,
antiphospholipid syndrome-associated events, pharmacological management during pregnancy, fetal
outcomes, and strategies for multidisciplinary monitoring of pregnant women with systemic lupus
erythematosus.
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Results

Disease activity remains the most important factor influencing pregnancy outcomes in women
with systemic lupus erythematosus. Data from recent observational and cohort studies indicate that
pregnancies initiated during periods of moderate or high disease activity are associated with a markedly
increased likelihood of maternal complications, including disease flares, hospital admissions,
progression of organ involvement, and unfavorable obstetric outcomes. Conversely, patients who
entered pregnancy after achieving stable remission or persistent low disease activity demonstrated
significantly better maternal and fetal outcomes. According to contemporary reports, lupus flare rates
during pregnancy range from approximately 15% to 35%, with the greatest risk observed in women who
have active disease at conception or insufficient disease control throughout gestation [9,10].

Renal involvement remains a major contributor to adverse maternal outcomes. Women with
active or previous lupus nephritis are more likely to experience worsening proteinuria, development of
hypertension, decline in renal function, preeclampsia, and premature delivery. Pregnancy occurring in
the setting of active nephritis is associated with a substantially greater risk of complications compared
with conception during a period of renal remission. Several investigations have identified persistent
proteinuria above 500 mg/day, hypocomplementemia, and elevated anti-double-stranded DNA antibody
levels as independent predictors of unfavorable maternal and obstetric outcomes [11].

The presence of antiphospholipid syndrome further increases pregnancy-related risks in women
with SLE. Despite improvements in preventive anticoagulant strategies, these patients continue to
experience higher rates of recurrent miscarriage, placental dysfunction, fetal growth restriction,
preeclampsia, and thrombotic events. Current evidence demonstrates that prophylactic treatment
combining low-dose aspirin with low-molecular-weight heparin significantly improves the likelihood of
live birth; however, obstetric outcomes remain less favorable than those observed in patients with SLE
without antiphospholipid syndrome. The greatest risk is reported among women with triple-positive
antiphospholipid antibody profiles and those with a history of thrombosis or severe placental
complications [12,13].

Approaches to pharmacological management have evolved considerably in recent years.
Hydroxychloroquine is currently regarded as a fundamental component of pregnancy management in
SLE because its continued use has been associated with lower disease activity, reduced frequency of
exacerbations, decreased need for glucocorticoids, and improved pregnancy outcomes. Large
observational studies have shown lower rates of preterm birth, fetal growth restriction, and lupus flares
among women who maintained hydroxychloroquine therapy throughout pregnancy. In selected cases of
refractory disease, emerging evidence also supports the cautious use of certain biologic agents when
conventional therapies fail to provide adequate disease control [17-19].

Among obstetric complications, hypertensive disorders remain particularly common and
clinically significant. Recent studies report preeclampsia rates ranging from 10% to 25% in pregnant
women with SLE, which is substantially higher than in the general obstetric population. One of the
major clinical challenges is differentiating preeclampsia from active lupus nephritis, as both conditions
may present with hypertension, proteinuria, thrombocytopenia, and impaired renal function.
Contemporary diagnostic approaches emphasize serial assessment of complement levels, anti-double-
stranded DNA antibodies, angiogenic biomarkers, and comprehensive clinical evaluation to improve
diagnostic precision and facilitate timely therapeutic decisions [12].

Premature delivery remains one of the leading causes of neonatal morbidity in pregnancies
complicated by SLE. Data from modern multicenter studies indicate that preterm birth occurs in
approximately 20-45% of cases, depending on disease activity and the presence of associated
conditions. The risk is particularly elevated among women with active lupus nephritis, antiphospholipid
syndrome, uncontrolled autoimmune activity, and hypertensive complications. Both spontaneous
preterm labor and medically indicated early delivery contribute to these outcomes, with many
pregnancies being terminated prematurely to prevent severe maternal or fetal complications [14].
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Placental pathology is recognized as a key mechanism underlying adverse fetal outcomes in
SLE. Numerous studies have documented increased frequencies of fetal growth restriction, low birth
weight, abnormal Doppler findings, and placental insufficiency in affected pregnancies. Chronic
inflammation, endothelial injury, complement-mediated damage, and microvascular thrombosis are
considered central mechanisms contributing to impaired uteroplacental perfusion. Fetal growth
restriction has been reported in approximately 10-25% of pregnancies and is observed most frequently
in women with concomitant antiphospholipid syndrome or active renal involvement [15].

Although neonatal prognosis has improved substantially over recent decades, neonatal lupus
remains an important clinical concern. Maternal anti-Ro/SSA and anti-La/SSB antibodies are associated
with an increased risk of neonatal lupus syndrome and congenital atrioventricular block. While
congenital heart block develops in only a minority of exposed fetuses, it may lead to severe long-term
consequences and, in some cases, necessitate permanent pacemaker implantation after birth. The
introduction of structured fetal surveillance programs, including serial fetal echocardiography and close
maternal follow-up, has improved early detection of cardiac abnormalities and optimized neonatal care.
Furthermore, growing evidence supports multidisciplinary models of care as an effective strategy for
reducing maternal and perinatal complications through coordinated monitoring and individualized
management throughout pregnancy [16,20,21].

Discussion

The results of this review confirm that the course and outcomes of pregnancy in women with
systemic lupus erythematosus are largely determined by the level of disease activity before conception
and its stability throughout gestation. Despite substantial progress in immunosuppressive treatment,
pregnancy monitoring, and multidisciplinary care, active SLE remains strongly associated with an
increased risk of maternal and fetal complications. The analyzed studies consistently demonstrate that
women who conceive during sustained remission or a period of low disease activity experience fewer
disease exacerbations, lower rates of hypertensive complications, and more favorable neonatal outcomes
than patients with ongoing inflammatory activity at the time of conception [9,10].

Among the various manifestations of SLE, renal involvement remains one of the most significant
prognostic factors affecting pregnancy. Lupus nephritis contributes not only to maternal morbidity but
also to placental dysfunction, impaired fetal growth, and the need for medically indicated preterm
delivery. Recent evidence suggests that pregnancy prognosis is influenced primarily by the current
activity of renal disease rather than by a remote history of nephritis alone. These findings support
contemporary recommendations advocating pregnancy planning only after achievement of stable renal
remission maintained for an appropriate period before conception [11].

The presence of antiphospholipid syndrome further complicates pregnancy management and
substantially increases obstetric risk. Although the use of antithrombotic prophylaxis has improved
reproductive outcomes, women with antiphospholipid antibodies continue to exhibit higher frequencies
of pregnancy loss, placental insufficiency, fetal growth restriction, and severe obstetric complications
compared with patients who have isolated SLE. At the same time, advances in individualized risk
stratification have enabled earlier identification of high-risk patients requiring intensified monitoring
and preventive interventions, which may partly explain the improved live birth rates reported in recent
cohorts [12,13].

An important trend observed in contemporary literature is the evolution of adverse pregnancy
outcomes in SLE. Whereas pregnancy loss was historically regarded as the predominant complication,
current studies increasingly identify preeclampsia, fetal growth restriction, and preterm delivery as the
major contributors to maternal and neonatal morbidity. This shift likely reflects improvements in disease
control, earlier diagnosis, and wider implementation of evidence-based management strategies.
Nevertheless, the continued prevalence of placental-mediated complications indicates that suppression
of systemic autoimmune activity alone is insufficient to eliminate the vascular and immunological
mechanisms responsible for placental dysfunction [14,15].
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The routine continuation of hydroxychloroquine during pregnancy represents one of the most
important advances in the management of women with SLE. Accumulating clinical evidence confirms
its favorable safety profile and demonstrates associations with lower disease activity, reduced frequency
of exacerbations, and improved obstetric outcomes. Continued hydroxychloroquine therapy may also
decrease the need for higher glucocorticoid doses, thereby reducing the risk of treatment-related
complications. In addition, growing experience with selected biologic therapies suggests potential
benefits in carefully selected patients with refractory disease, although further studies are required to
establish long-term maternal and fetal safety [17-19].

The findings of this review further highlight the critical role of multidisciplinary care in
achieving favorable pregnancy outcomes. Effective management requires close coordination between
rheumatologists, obstetricians, nephrologists, maternal—fetal medicine specialists, and neonatologists.
Such collaboration improves the early recognition of disease activity, facilitates differentiation between
lupus nephritis and preeclampsia, supports optimization of pharmacological treatment, and enables
individualized fetal surveillance. Future advances will likely depend on the development of more
accurate personalized prediction models integrating clinical, immunological, and obstetric parameters,
thereby improving identification of women at greatest risk for adverse maternal and perinatal outcomes
and allowing more targeted preventive strategies [20,21].

Conclusion

Pregnancy in women with systemic lupus erythematosus remains a high-risk clinical condition,
despite considerable improvements in therapeutic approaches and specialized obstetric care. Current
evidence demonstrates that the level of disease activity before conception and its control throughout
pregnancy are the primary factors influencing maternal and fetal outcomes. Active autoimmune disease,
lupus nephritis, antiphospholipid syndrome, and ongoing immunological abnormalities are consistently
linked to increased frequencies of preeclampsia, preterm delivery, fetal growth impairment, pregnancy
loss, and other serious maternal complications. Conversely, conception during a period of sustained
remission or stable low disease activity is associated with significantly more favorable obstetric and
neonatal outcomes.

Modern pregnancy management in patients with SLE relies on comprehensive preconception
evaluation, continuous assessment of disease status, maintenance of pregnancy-compatible treatment,
and structured multidisciplinary follow-up throughout gestation. Close collaboration among
rheumatologists, obstetricians, nephrologists, and neonatologists enables early recognition of
complications, appropriate risk stratification, and implementation of individualized care plans. Further
refinement of personalized prognostic models and preventive strategies may enhance maternal and
perinatal outcomes, reduce pregnancy-related morbidity, and improve long-term health prospects for
both mother and child.
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Abstract

This paper extends the multi-country, multi-sector general equilibrium framework of Helpman,
Melitz, and Yeaple (2003) by integrating digital maturity as a key determinant of firm-level
internationalization strategies. While the traditional model posits that only the most productive firms
engage in Foreign Direct Investment (FDI) due to high fixed duplication costs, we argue that
digitalization fundamentally alters this sorting mechanism. By lowering cross-border managerial,
communication, and operational fixed costs, digital technologies reduce the FDI entry barrier.
Consequently, less productive firms—which would traditionally be restricted to exporting or domestic
sales—can self-select into FDI, leading to the emergence of digital «born globals» and micro-
multinationals. The paper structurally maps these digital shift mechanisms, revisits the industry-level
productivity dispersion hypothesis from a qualitative perspective, and outlines the new conceptual
boundaries of global production patterns.

Keywords: firm heterogeneity, Foreign Direct Investment (FDI), exporting, digitalization, digital
maturity, productivity cutoffs, micro-multinationals.

Introduction

In international economics, the strategic choice between exporting and Foreign Direct Investment
(FDI) has long been anchored in the paradigm of firm-level heterogeneity. The groundbreaking
framework by Helpman, Melitz, and Yeaple (2003) (hereafter HMY') demonstrated that firms within the
same industry do not behave uniformly; rather, they self-select into market access modes based entirely
on their core productivity. Under the traditional structural trade-off, exporting requires low fixed costs
but exposes the firm to variable trade costs. Conversely, FDI eliminates variable trade costs but
demands substantial fixed overhead costs to duplicate physical operations abroad. Consequently, a
rigorous sorting hierarchy emerges: only an elite tier of highly productive firms can amortize the fixed
costs of FDI, while intermediate-productivity firms export, and low-productivity firms remain purely
domestic.

However, the rapid paradigm shift toward a global digital economy introduces structural dynamics
that the early-2000s models could not foresee. Technologies such as cloud-based Enterprise Resource
Planning (ERP) systems, corporate artificial intelligence (Al), remote collaboration platforms, and
digital twin technologies have fundamentally altered the geography of corporate management.
Digitalization allows modern firms to coordinate complex global value chains, oversee foreign
subsidiaries, and manage compliance across multiple jurisdictions remotely—at a fraction of historical
costs.

This paper provides a qualitative and conceptual extension of the HMY model by
integrating firm-level digital maturity as a core structural parameter. We argue that digitalization acts
as a physical-asset substitute, systematically flattening information asymmetries and compressing the
fixed organizational costs of foreign operations (). This theoretical modification provides a robust
explanation for the modern emergence of «micro-multinationals»—agile, digitally mature enterprises
that execute global FDI strategies without possessing massive physical infrastructure or historical scales
of production.

Conceptual Framework and Model Modification

The Baseline Structural Logic
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In the classic HMY setting, operating profits from serving a foreign market via exporting (WX) or
FDI (7I) are defined by the interaction of variable iceberg trade costs (1), the elasticity of substitution
(e), and market demand parameters (B), balanced against their respective fixed costs (f x and f1 ):

nd = (r'a)' "B  fx

tj  l—epj
7 =a ‘B! —fi

Where represents the labor-output coefficient (inverting productivity). The foundational condition
for firm sorting is that the fixed costs of FDI vastly exceed those of exporting (fi>fx).

A 7

Figure 1: Profits from domestic sales, from exports and from FDI

The Digitalization Parameter (D)

We introduce a multidimensional parameter of corporate digital maturity, , which represents a
firm’s capacity to leverage digital architecture for cross-border operations. We propose that the fixed
cost of establishing and managing a foreign affiliate is no longer static, but is an inverse function of
digital maturity:

Where represents the efficiency elasticity of digital deployment in reducing cross-border friction.
While digitalization also marginally optimizes export channels (), the organizational impact on complex,
multi-location foreign operations is inherently larger, establishing that .

Thus, the digitally modified FDI profit function becomes:

The Mechanism of Shifting Cutoffs

In the traditional graphical representation of the HMY model, profits are plotted against the
monotonic transformation of productivity (). The intercepts on the negative vertical axis are determined
by and . When a firm achieves high digital maturity (), the structural dynamics change:

Vertical Intercept Shift: The negative intercept for the FDI profit line moves upward toward
zero, because .

Cutoff Convergence: The traditional intersection point —which marks the exact productivity
threshold where a firm shifts from exporting to FDI—is pulled significantly to the left.

This conceptual shift implies that the strict boundary between the «exporting zone» and the
«FDI zoney dissolves. A firm no longer requires an extraordinary level of intrinsic core productivity to
justify FDI. If its digital maturity is sufficiently high, it can successfully achieve higher profitability
through FDI at a much lower real asset scale than traditionally required.

Structural Transmission Channels of Digitalization

To validate this conceptual framework without relying on econometric regressions, we identify
three distinct structural transmission channels through which digital maturity compresses.
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The Administrative and Managerial Flattening Channel

Historically, executing FDI required significant physical administrative overhead: establishing
localized legal teams, setting up physical accounting structures, and deploying expatriate managers to
handle governance. Digitalization replaces these heavy asset requirements with centralized cloud
infrastructure. Corporate governance can be executed via global ERP networks, automated regulatory
compliance software, and cross-border digital communication ecosystems. This converts what was once
a massive, high-risk fixed capital expenditure into a variable, scalable operational expense.

The Information and Monitoring Asymmetry Channel

A primary component of is the «liability of foreignness»—the structural cost of operating in an
unfamiliar environment with high monitoring frictions. Advanced data analytics, real-time supply chain
tracking, and Al-driven market forecasting reduce the information gap between the home corporate
headquarters and the foreign affiliate. Because the parent company can monitor operations remotely
with minimal delay, the risk premium and internal auditing costs of FDI drop substantially.

The Virtual Agglomeration Channel

Traditional FDI requires replicating complete localized support structures (such as local marketing
departments, dedicated customer service centers, and specialized maintenance teams). Through digital
platforms, a modern multinational can leverage «virtual agglomeration.» It can centralize its core
technical, creative, and customer service assets in a single digital hub while deploying minimal,
specialized operational or distribution nodes in the host country, thereby avoiding the heavy costs of full
facility duplication.

Re-evaluating the Industry Productivity Dispersion Hypothesis

A cornerstone empirical finding of the original HMY model is that industries with greater firm-
level productivity dispersion () exhibit higher levels of FDI sales relative to exports. The logic dictates
that a wider spread increases the concentration of «super-productive» firms capable of crossing the
high threshold.

Our conceptual extension modifies this hypothesis qualitatively:

The Compression of Dispersion Reliance: In highly digitalized industries, the aggregate volume
of FDI sales is no longer exclusively driven by the presence of a few giant, hyper-productive firms.

The Long-Tail Effect: Digitalization allows the «long tail» of the industry distribution—the
medium-sized, intermediate-productivity enterprises—to participate in FDI. Consequently, two
industries with identical productivity dispersion can display vastly different FDI-to-export ratios
depending entirely on their relative levels of industry-wide digital adoption.

Conclusion and Conceptual Framework

The evolution of global production patterns requires an ongoing re-evaluation of foundational
trade theories. By conceptually integrating digital maturity into the Helpman, Melitz, and Yeaple (2003)
framework, this paper proves that the microeconomic sorting mechanisms of international trade are
fluid. Digitalization alters the traditional trade-offs by lowering fixed cross-border operational barriers,
shifting productivity cutoffs downward, and enabling moderately productive but digitally sophisticated
firms to actively engage in FDI. This framework provides a rigorous conceptual foundation for future
qualitative case studies and structural analysis of the modern digital multinational landscape.
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APXUTEKTYPHO-IINTAHUPOBOYHBIE OCOBEHHOCTHU MHOT'O®YHKIINOHAJIBHBIX
JKIJIBIX KOMILJIEKCOB B COBPEMEHHOM I'OPOJICKOM CPEJIE

Kenoiceoaesa I'ynonyp Maxamoemosna

Cmyoenm wikonsl apxumexmypul, Kazaxckas conosnas
aApXuUmeKmypHo-cCmpoumebHas aKkaoemus,

Pecnybnuxa Kazaxcman, 2. Anmamsi

TI'6030uxoea Tamvana Anamonvesna

accoyuupogannwiii npogeccop, PHD, Kazaxckas eonosnas
aApXumeKmypHo-cmpoumenbHas akaoemusl,

Pecnyonuxa Kazaxcman, o.Anmamoi

AnHOoTaLU

[Ipoekt MHOTO(YHKIMOHATBHOTO JKUJIOTO KOMILUIEKCA COYETaeT KWIble M OOIIECTBEHHO-
KOMMepUecKkrne (QyHKIUH, co3/laBas KOM(OpPTHYI0O M 0€30mMacHyl0 CpeAy C IIaroBOM JOCTYIMHOCTBIO
ycnyr. Men, nojaoxXeHHble B OCHOBY MHOTO()YHKIIMOHAIBHBIX KOMIUIEKCOB, CTaphl KaK MHUP — JIPEBHUI
YeJIOBeK B CBOEH memepe W XKuil, U padoTan, W pasBiekancs. EBpomeiickre M pOCCHIICKHE KYIIIIbI
OTCTpauBaJIM OOJBIINE JOMA, B KOTOPBIX JKWJIM CAMHM, CIABAIM KBAPTHPHI BHAEM U BEJM TOPTOBIIIO HA
nmepBoM dTaxke. [lmaHUpOBOYHAs CTPYKTypa OCHOBaHa Ha (DYHKIMOHAJHLHOM 30HHUPOBAHUH,
0J1arOyCTPOCHHOMN TEPPUTOPUH U OE30MACHOM OpraHu3alliy TPAHCIOPTHBIX U MEHIEX0HBIX ITOTOKOB.

ApPXUTEKTYpHBIE pelIeHuss (POPMHUPYIOT COBPEMEHHBINH OOJMK KOMILJIEKCAa, HHTEIPUPOBAHHOIO B
CYIIECTBYIOILYIO 3acTpoiiKy. ¥ HekoTopbix M®IKK HaxoauThcs AeTCKue cajibl, OU3HEC-LIEHTPBI WK XKe
TOProBble HEHTPHI U T. J{. 3TO CIIUCOK MOKHO MPOAOIIKATh O OECKOHEUHOCTH, HO B MEPBYIO OUYEpelb
3T0 KOoM(opt xutenelt xuByumx 3tux MOXKK. [S]naBaiite pazdepeM TOBOJIBHO MHTEPECHYIO TEMY
BEJlb C KaX/IbIM Pa30M MOXXHO y3HaBaTh YTO-TO HoBoe. Takoil moaxoja crnocoOcTByeT (HOpMHUPOBAHUIO
OJIaronpUsATHON COLMATBHON CPEbl U YKPEIUJIEHUIO B3aUMOIEUCTBUS MEXKTY KUTEIISIMU.

[lepcrieKTUBHBIM HANpPaBJIEHUEM TAKXKE SBJISETCS CO3/IaHHE KOHLEMIMHM «rOopoj B ropojuey, [1]
IpU KOTOPOH OCHOBHBIE MOTPEOHOCTH YelloBeKa MOTYT OBITh YIOBJIETBOPEHBI B MpeJenax OJIHOTO
KoMILIeKca 0e3 He0OX0IMMOCTH YacThIX MOE3/I0K IO TOPOJY.

IIpumenenne 5HeprodpGEKTUBHBIX TEXHOJIOTMH M COBPEMEHHBIX MHXXEHEPHBIX CHUCTEM
obecrieunBaeT KOM(OPT M SKOHOMHUYHOCTb JKCIUTyaTalMM. AKTYaJlbHOCTh IpPOEKTa O0YCIIOBJIEHA
MOTPEOHOCTHIO B CO3/MaHMM (DYHKIIMOHATBLHON W KAYECTBEHHOMW JKWUJIOW CPENbl B YCIOBUAX IUIOTHOU
TOPOJICKO# 3aCTPOMKH.[6]

OCHOBHBIE TEPMHUHBI

M®XK — MHOroQyHKIIMOHATbHBIN )KUIIOH KOMILIEKC.

ApPXUTEKTYpHO-TUIAHUPOBOYHBIE pEIIEHUS] — pELICHUs, ompeaesstomue (GopMy 31aHUS, €ro
BHEUIHUI BUJI, TUIAHUPOBKY U B3aHMOCBS3b IIOMEIIECHU.

@DYHKIMOHAIBHOE 30HMPOBaHUE — pa3JeJIEHNE TEPPUTOPUM WM 3/1aHUS HA 30HBI PA3JIMYHOIO
Ha3Ha4YeHUs (GKUIJIbIE, OOIIECTBEHHBIC, KOMMEPUYECKHUE).

OO01ecTBEHHBIE MPOCTPAHCTBA — IJIOLIAAM, ABOPBI, CKBEPHI, MPOTYJIOUYHbIE 30HBI U MecTa s
OOILIEHUS KUTEIEN.

OHeproaPpGeKTHBHOCTh — CHH)KEHUE MOTPEOICHHS SHEPTUHU 33 CYET COBPEMEHHBIX TEXHOJIOTHI U
MaTepHuaoB.
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YerolunBass  apXUTEKTypa — [POEKTUPOBAHHUE 3JaHUM C  YYETOM  3KOJOTMYECKUX,
SKOHOMHYECKUX M COIMAIBLHBIX ()aKTOPOB.

Konuenuust «ropoa B ropoae» [1] — opranuszanus *ujaoro KOMIUIEKCa, B KOTOPOM OCHOBHBIE
MOTPEOHOCTH KHUTEJIeH 00€CTICUNBAIOTCS Ha OJTHOW TEPPUTOPHH.

Benenue

M®XKK- MHOTO(YHKIIMOHATbHBIN JKUAJION KOMIUJIEKC,  apXUTEKTYpHO-
IIJIJAHUPOBOYHBIE peuieHusi,  IUIAHUPOBOYHBIE  pPELIEHUS  MOXKHO  CAENaThb  MHTEPECHYIO

KOHCTPYKTUBHYIO (dopMy 11si Oosiee Oe30macHOCTH U KOM(OpPTa, OTKA3aThCS OT OCTPHIX YIIIOB XOTh
MHOTUM OYE€Hb HPABSTCS, HO OHU CO3Jal0T MHOI'O MEPTBBIX YIJIOB, I[JI€ HUYETO IIOTOM HE PacIOIOKUTh
BMECTO 3TOTO MOYKHO J100aBUTH OCTpbIe YIibl, (OpMBI M MacCMBHOCTh Ha (hacanax. PanmonanbHas
3TaXXHOCTH (9—16 ATaKkel) OpUEHTAIHSI 10 CTOPOHAM CBETA TaK KaK 3TO OYEHb BAXKHO.

Kasaxcrane crpourensctBo M®)KK axTtuBHO pa3BuBaercs B KpynHbIX ropozax [9. 19, 19, 20.,
Takux Kak Amnmatel U AcraHa. COBpeMEHHbIE KOMIUIEKCHI OOBEAMHSAIOT JKUJIble IOMEILEHHUS,
KOMMepUYecKHue 00beKThbl, OQHCHI, AETCKUE 00pa3oBaTeIbHbIE LIEHTPbI, CHOPTUBHBIE IUIOIMIAIKU U 30HbI
orabixa. Ocoboe BHUMaHME ynensercss OnaroycTpoicTBy Tepputopuu, [20.] o3e/eHeHHI0O H
opraHu3anu OOIIECTBEHHBIX MNpocTpaHcTB. OIHAKO MHOTHE OTEYECTBEHHBIE IPOEKTHI BCE EIIle
CTAJIKMBAIOTCS ¢ TpoOJeMaMu HEIOCTATOYHOTO KOJIMYECTBA MAPKOBOYHBIX MECT, MEpPErpyKEHHOCTH
TPAHCHOPTHON HHGPACTPYKTYPHI M OTPAHUYCHHOCTH PEKPEAIIMOHHBIX 30H.

Mex1yHapOIHbIIl ONBIT JAEMOHCTpUPYET Oosiee BBICOKMHM YpOBEHb MHTErpalluy Pa3In4HbIX
GyHkuuit B CTpyKTypy Komiuiekca. Takue mpoektsl, kak Hudson Yards u Marina Bay [16] [17.],
BOIUIOLIAIOT IMPHUHLMUIBI YCTOMYHMBOIO pa3BUTHs, SHEProdPPEeKTUBHOCTH M CO3AaHUSA KOoMQOpTHOH
TOPOJACKOM cpelbl. 3HAYUTEIbHOE BHUMAHHE YAEISAeTCs JOCTYITHOCTU JUIs MELIeX0/10B, O0IEeCTBEHHbIM
IIPOCTPAHCTBAM, SKOJIOTMYECKUM TEXHOJOTHUAM U IIU(PPOBBIM CUCTEMAM YIIPABIICHUS 3/1aHUEM.

Hudson Yards [ 16] Marina Bay [ 17]
Takum O6p330M, AHAJIN3 OTCYCCTBCHHOTO W MCKAYHAPOAHOI'O OIIbITa IMOKa3bIBACT, 4YTO
COBPCMCHHBIC MHOPO(l)YHKI_II/IOHaJIBHBIe KHUIJIIBIE KOMIIJIEKCHI CTAaHOBATCA HE TOJIBKO MECTOM

MIPOXKUBAHUS, HO U TMOJIHOIICHHBIMU TOPOJICKMMH IIEHTPaMH, OOBEAUHSIOMIMMH Pa3InyHble KU3HEHHO
Ba)KHbIE (DYHKIIMU HACEJICHUSI.

[Tpenmymecrea MO®XKK:

MHoropyHKITHOHAJIBHBIE KUJIBIE KOMIUIEKCHI oOecneunBaioT 3(PQGEeKTHBHOE WMCIOJb30BaHUE
TOPOJICKOTO MPOCTPAHCTBA 3a CYET COYETAHUS JKHIIBIX, OOIIECTBEHHBIX U KOMMEPYECKUX (DYHKITUH.
Hannuue mara3zuHoB, oprcoB, CIOPTUBHBIX U 00Pa30BATEIBHBIX YUPEIKICHUN B MIATOBOW JOCTYITHOCTH
MOBBIIIACT KOM(OPT MPOKUBAHUS U CIIOCOOCTBYET PA3BUTHIO TOPOJICKOM CPEIbL.
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Henocratkn MDXKK:

K ocHOBHBIM HeAocTaTkaM OTHOCSTCS BBICOKME 3aTpaThl Ha CTPOMUTEIIBCTBO, CIIOXKHAs
KOHCTPYKIUS M SKCIUTyaTallusi, YBEIUUYECHUE TPAHCHOPTHOM 3arpy>KEHHOCTH, HEXBAaTKa MAPKOBOYHBIX
MECT U MOTEHIMAIFHOE HTYMOBOE 3arpsi3HEHNE OT KOMMEPUYECKUX OOBEKTOB.

BriBox:

O dexTuBHOCTH MHOTO(YHKIITMOHATLHOTO JKUJIOT0 KOMILJIEKCA 3aBUCUT OT XOPOILO MPOTYyMaHHON
aApPXUTEKTYPHOU MJIAHUPOBKHU U MPABUIBHOTO (DYHKIIMOHAILHOTO 30HUPOBAHUS TEPPUTOPHUH.

KirroueBpix HampaBneHudl pasBuths coBpeMeHHbIX M®@XKK sABisieTcss BHEApEHHE 3KOJIOTMYECKH
YHUCTBIX TexHoJoruid. Cpenu Hanboliee pacipOCTPAaHEHHBIX PEIIEHUI MOKHO BBIJICIIUTH MCIIOJIb30BaHHE
COJIHEUHBIX OaTapeil st BHIPaOOTKH JIEKTPOIHEPTUH, CUCTEM COOpa JOXKIEBOM BOABI ISl TEXHHUECKUX
HYXJ ¥ TOJHMBA, YCTPOMCTBO 3€JE€HBIX KpBIII, a TaKKe BEpPTUKaJIbHOE O3elieHeHHe (acanoB. SApkumu
npUMepaMH TaKUX pelIeHHi sBISIFOTCsT KoMIuiekebl Bosco Verticale B Munane, One Central Park B
Cumnee u ACROS Fukuoka B SInonuu, nemoHctpupyromue 3p(heKkTHBHOE COYeTaHUE apXUTEKTYPhI H
sKoJIorudeckux TexHojoruit. [18], [19], [20.]

BedZED (BenukoOputanusi) One Central Park (Ascrpamus) ACROS Fukuoka (Smonus)

Bosco Verticale (Uanwus)

[18, 19, 20.]

3HaYNTEIBHYIO POJIb UTPAET M (PPOBU3ALIKS XKUIION cpeaibl. Bee yalie ncnonb3yroTest TEXHOIOTHI

«YMHOTO JIOMa» U aBTOMAaTH3UPOBAHHBIE CUCTEMBI YIPaBIEHUS] KOMMYHAIbHBIMHU YCIYTaMHU, YTO
MO3BOJISIET CHU3UTh SHEPronoTpeOIeHne U NOBBICUTh KOM(OPT MPOKUBAHUS.

I'opon Anmarbl pacmojiokeH B Pe3KO KOHTUHEHTAJIbHON KIMMaTH4ecKoil 30He. OCHOBHBIE
(akxTopsl, BIUAIOLINE Ha TpoeKTUpoBaHue (puc 1):
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xononHas 3uMa (10 —30°C u HIXKe),
x)apkoe sero (+30...+35°C),
BBICOKAas COJIHCUYHAasA aKTUBHOCTD,
BETPOBBIC HATPY3KH,

CEeCMUYHOCTH peruona. [14,][15.]

ok owbdeE

[TosToMy 371aHHME TOHKHO OBITh OJHOBPEMEHHO TEIUIOCOEpEeraroIiuM 3MMOM M 3aIIUIIEHHBIM OT
neperpesa jeroM. Ho Takxke ecinu B3sThb M y4ecTh TEKTOHMYECKHE IUIUTHI BEb 3TO HE 0€30MacHO
pacIoyIOKUTh MPOCTO 3/1aHUE €CIIM Y)K pacrojaraTb Ha TEKTOHWYECKHUX IUIMTaX, TO HaM HpUIeTcs
IIPOJYMbIBAaTh WJIM HCKAaTh KOHCTPYKTUBHBIE pEIIEHHUS [0 OSTOT YYaCTOK M MarTepualbl Ul
Oe3omacHOCTH

IIpuMeHeHHe TaHHBIX pEUICHUH TI03BOJISET: JKOHOMUYHO PACX00BaTh

CHusursb Temtonorepu 10 30—40%, yMEHbIINTH 3KCIUTyaTallUOHHBIE PAacXObl, IOBBICUTH KJacc
SHEprodPPeKTUBHOCTH 3[aHMS, YBEJIWYUTb CPOK CIYXKObl KOHCTPYKLUMH, YJIy4UIMTh KOMQOpPT
IIPO’KUBAHUS.

ObocHOBaHME MOEro BBIOOpa HPOEKTa JOXKHUTCA HAa TOM, YTO Ha 3TOT MOMEHT OY€Hb BAaXKHO
YHUCJIEHHOCTh HACEJIeHMs MOBBIACTCS € KaXIbIM TOAOM Bce Ooible , Ja W MOJOAEK OoJiblie
CKJIOHSIETCS KapTUPOM HEKEJIM JayaM U YaCTHBIX JJOMOB 3TO OYEHb KPACHBO U MACCUBHO HO B AJIMaThl
CEMCMMUYECKH 3TO OMAcHO IOATOMY Mbl MILEM YYAaCTKH 0€3 TEKTOHMYECKUX IUIMT KakK >KMBOW IpUMEp
TEPPUTOPHUS Ka3raca OH HE KaK HE IepecekaeT TeKToHmdeckue mmmthl Mdxk [14][15]0epyr odeHb
OO0JIBIIION CITPOC MOYKHO SKCIIEPUMEHTHPOBATH HAJl KBAAPATYPOIl WM cIenaTh NEHTXayC JoMa Kak H UX
MOXKHO OOBbII'paTh HAMHOIO JIydlle M HPUKOJIbHBIA. JKuBbIE NPOEKTbI 4YTO IIOKOPSET CBOEH
MAaCCHUBHOCTBIO U KPaCOTOM IPOEKTHI.

Ananoru M®XK B Aimarel.

1. XK ITAHOPAMA
2. )KK Apple Town

7. KK ITanopama
Pacnonoxenue

Anmatel, AnmManuHCKui p-H, ya. Tone 6u, 273/5
I'ox moctpoiiku 2016 ApxutekTypHas kommanus Exclusive Qurylys ApxutekTypa
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Komrmiekc coCcTOUT M3 BOCBMHU KWIJIBIX 3aHUM paznuyHou sTtaxkHoctd — 12, 13 u 15 staxkeit, —
ISTh U3 KOTOPBIX COSAMHEHBI MEXKIY CO0O0H, U TpHU JJOMA CTOSAT OTAEIBHO. TeppuTOopHsi KOMILJIEKCa —
1.43 ra.

Hecymue KOHCTPYKIMM 31aHUI BBIMOJHEHBI B BHIE KECTKOTO MOHOJMUTHOTO >KEJI€300€TOHHOTO
Kapkaca, (acajg — MTyKaTypka ¢ JeKOpaTUBHOHM mokpackoi. CelicMocToikocTh — 9 Oamnos. B
KOMILIEKCE MMEETCsl MOJ3EMHbIA 3-ypOBHEBBIM MAapKUHI. Bce mepBble 3Taku — 3TO KOMMEPUYECKHE
IJIOIIAU C OTJEIbHBIMU BXOHBIMU I'PYIIIAMHU.

2. KK Apple Town
Pacnionoxxenne
Anmatel, Ays3oBckuii p-H ['ox moctpoiiku 2012 Apxurektypras komnanus Woolim Construction

ApxurekTypa

[lepBbiM MHOTO(YHKIIMOHATBEHBIM KHIIBIM KoMIutekcoM (M®XKK) umm komruiekcom (dopmata
«ropon B ropone» B Kazaxcrane cuutaercs xuiaoi komruiekc Apple Town, cTpouTenbcTBO KOTOPOTO
Havyanochk B 2007 roay B AnMatsl 10’)KHOKOpeckor koMmmanuent «Ypum Kazaxcrany.

Kommeke, pacnonoxeHHbli o mpocnekty Anb-Papabu, cran OJHUM M3 MEPBBIX NMPOEKTOB B
CTpaHe, KOTOPbIH 00bETUHHI ITUTHOE JKUJIbE, TOPTOBBIE TUIOIIAAHN, CEPBUCHBIE U O(PHUCHBIE TOMELICHUS
Ha OJJHOU TEppUTOPUH

3aKiro4eHne

WccnenoBanne moka3aino, 4YTO MHOIO(YHKIHMOHAJIbHBIE JKWJIbIE KOMIUIEKCHl  SIBIISIOTCS
MEPCIEKTUBHBIM HAINpPaBICHUEM pa3BUTHUSI COBPEMEHHOW Tropojackoi cpeabl. Mx wucnoiabzoBaHue
CIIOCOOCTBYET pallMOHAILHOMY HCIOJIB30BAaHUIO TOPOJCKUX MPOCTPAHCTB, TOBBIMIAET KAYECTBO JKU3HU
U co3/1aeT KOM(OPTHYIO apXHTEKTYpHYIO cpeny. AHalIM3 OTEYECTBEHHOTO M MEXIYyHAPOIHOTO OIbITa
MIPOJAEMOHCTPUPOBAT HEOOXOJUMOCTh BKIIFOUEHHS SHEProdPPeKTHUBHBIX TEXHOJIOTHH, IKOJIOTHUECKUX
pemeHnii ¥ OOIIECTBEHHBIX MPOCTPAHCTB B MPOEKTUPOBAHME COBPEMEHHBIX MHOTIO()YHKIIMOHAIBHBIX
JKUJIBIX KOMILJIEKCOB.

Crucok murepaTypbl
CITNCOK UCHOJIb3OBAHHBIX NCTOYHMKOB KHUT'

1. JIunu K. O6pa3 ropoga. — M.: Ctpoiin3aat, 1982. — 328 ¢.(23,06,2026)

2. Jlxexo0c x. CMepTh ¥ KH3HBb OOJBIINX aMEPHUKAHCKUX ropojaoB. — M.: HoBoe M31aTebCcTBO,
2011. — 460 ¢.(23,06,2026)

3. Teiin f. l'opona nans moaet. — M.: Anbnuna [Tabmummep, 2012. — 276 ¢.(23,06,2026)

4. T'mazeraeB B.JI. Ypb6anucruka. — M.: EBpomna, 2008. — 220 ¢.(23,06,2026)
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AJIBOKAT KAK CYBBEKT JOKA3BIBAHHUSA B YI'OJIOBHOM ITPOLECCE

Aobovimanoea Kanua Kanamkwizui

Cmyoenm 2 Kypca,

Yuugpepcumema « Cunepeusy,

Anmamet, Kazaxcman

Hayunwiii pykosooumens: I pedenvkoe Anexcanop Anexcanoposuu

B coBpeMEHHBIX YCIOBHSX Pa3BHTHS YTOJOBHOT'O CYAOIPOU3BOJACTBA OOecrieueHHe mNpaBa Ha
3aIIUTYy SBJISETCS OJHOM M3 BaXHEHIIMX TapaHTHH COONIOAEHHS MpaB M CBOOOJ UEIIOBEKaA.
3HaunTeNbHASA POJIb B peaM3aldd JAHHOTO IpaBa MPHHAMJICKHUT AJBOKATy, KOTOPBIA MPEICTABISACT
MHTEPECHl T10/I03PEBAEMOr0, OOBHHSIEMOTO JHOO IMOACYIUMOTO0 M TNPHUHUMAET HENOCPEICTBEHHOE
ydJacTHe B Mpolecce A0Ka3biBaHus. IMEHHO OT 3(EeKTHBHOCTH AEATEIBHOCTH 3AIIUTHUKA BO MHOTOM
3aBUCUT COOJIIOJICHHE TPUHIMIIOB 3aKOHHOCTH, COCTS3AaTENBHOCTH M CIPABEIUIMBOCTH CYAEOHOTO
pa3buparenbpCcTBa.

Jloka3pIBaHHME TIPEICTaBIsIeT COOOH Mporecc coOMpaHHs, MPOBEPKH, MCCICIOBAHHUS U OLICHKU
J0Ka3aTeIbCTB, HEOOXOAMMBIX JJISl YCTAHOBIICHHS OOCTOSATENLCTB YTOJIOBHOTO Jena. B oTmuume ot
OpraHoOB YTOJIOBHOTO TPECIIEIOBAHUS aJBOKAT HE OCYIIECTBISET (QYHKIUIO OOBUHEHUS M He oOnamaeT
rOCY/IapCTBEHHO-BJIACTHBIMU ITOJTHOMOYHAMHU. BMecTe ¢ TeM JelicTByIOIIee yroJIoBHO-TIPOLECCyaIbHOE
3aKOHOJATEIBCTBO MPEIOCTABISACT 3AIUTHUKY HIIMPOKHHA KPYT MPOLECCYAIbHBIX IPAaB, MO3BOJISIONINX
aKTHUBHO y4acTBOBATh B yCTAaHOBJICHUH (PaKTUUIECKUX OOCTOATENBCTB JIea.

K OCHOBHBIM TIOJTHOMOYHSIM aJIBOKaTa OTHOCATCSI cOOp CBEICHWH, HEOOXOMMMBIX IS OKa3aHUs
IOPUINYECKON TTOMOIIM JIOBEPHUTENIO, TIOTYYeHHE TOKYMEHTOB M WHBIX MAaTEpPHAJIOB, OMPOC JIMIl C MX
corJylacusi, MpHUBJICYEHUE CIELUAINCTOB, 3asBJICHNE XO/aTaliCTB, yyacTHe B CIIEJCTBEHHBIX ACUCTBUSIX,
IpeJCTaBICHNUE J0Ka3aTeIbCTB CIEI0BATENI0 U Cyly, a TAK)KE y4acTHEe B MCCIEIOBAaHUU JIOKA3aTeIbCTB
B cyleOHOM 3acefaHuu. Peannsanus yka3aHHBIX MOJHOMOYHMM COCOOCTBYET 00ECIEUEHUIO MPUHIIMIIA
COCTSI3aTENILHOCTH CTOPOH M MO3BOJISET CTOPOHE 3aLIUTHI MPEACTABIATH COOCTBEHHYIO IPABOBYIO
MO3UIIHIO.

HecMoTps Ha 3aK0HOATENBHOE 3aKPEIJICHUE MTEPEUNCICHHBIX MPaB, MPAKTHKA CBUJIETEIbCTBYET
0 HAJIMYUH OIpeieTIeHHbIX TpobeM. OQHON U3 HUX SIBISIETCS OIPaHUYEHHBIN XapaKkTep BO3MOKHOCTEH
aJiBOKaTa IO CaMOCTOSITEIbHOMY COOHMpaHWIO JOKa3aTesIbCTB. 3alllMTHUK HE BIIpaBe IPOBOAMTH
CIIC/ICTBEHHBIE JEWUCTBUS, MCTPeOOBATh JOKYMEHTHI B NPUHYIUTEIHHOM MOpPsAKE JTUOO MPUMEHSTH
MEpbl TMPOLECCYaNbHOTO NPUHYXJIEHUs. B cBi3u ¢ 3TUM 3] PEeKTUBHOCTH TOKa3aTeIbCTBEHHOU
JEeATEIbHOCTH aJBOKATa 3a4acTyI0 3aBUCUT OT JEHCTBUM OPraHOB IIPEABAPUTEIILHOIO PACCIEIOBaHUS U
MHBIX YY4aCTHMKOB YTOJIOBHOI'O IIpOLECCa.

67



Me:xkayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 2 (309) 2026 r.

Emte ogHoM npoOneMoit SBIsSeTCS Pa3IMYHBIA MOAXOA K OIICHKE J0Ka3aTeIbCTB, IPEICTABICHHBIX
CTOpOHOH 3ammThl. Ha mpakTuke BcTpeyaroTes ciaydau, KOTJa XoaTaiicTBa ajBokaTa 00 ucTpeOoBaHUN
JOKYMEHTOB, HAa3HAYCHHMH SKCIEPTU3bl WM JONPOCE CBHUICTENCH OTKIOHAIOTCA 0€3 JOCTaTOYHOTO
obocHoBaHus. [1o100HbBIE pelIeHrss MOTYT OTPAaHUYMBATH BO3MOKHOCTh PEaTM3aI[iy MpaBa Ha 3aIluTy
Y HapylaTh NPUHLUII IPOLECCYAIbHOIO PABEHCTBA CTOPOH.

Baxxnoe 3HaueHue wumeer M cyaeOHas MPaKTHKA, KOTOpas B IIOCIEAHHUE TOIbl YIENseT
MOBBIICHHOE BHHMAaHHME BOIpOcaM oOOecreueHusi IpaBa OOBHHSIEMOrO0 Ha KBATH(PHUIIMPOBAHHYIO
opuandeckyto nomoinb. Cynpl 00paiialoT BHUMaHue Ha HE0OXOUMOCTh MOJHOTO MCCIIEOBAHUS BCEX
MPEJICTABJICHHBIX CTOPOHAMHU JIOKA3aTENbCTB, HE3aBHUCHMO OT TOTO, KAaKOW CTOPOHOH OHHU OBLIN
npeacrasieHsl. Kpome Toro, HapyuieHue mpaBa Ha 3allUTY pPacCMaTpUBACTCS KakK CYIIECTBEHHOE
npoleccyaabHOe HapylIeHHe, CIIOCOOHOE MOBJIEYh OTMEHY CyJ€OHOTO PEeIICHHS.

B mensax mnoBbimieHust 3((EKTUBHOCTH ydacTUs aJlBOKaTa B TIPOIECCE JTOKA3bIBAHUS
MIpPEJICTaBIsIeTCs 1eeCO00pa3HbIM COBEPIIICHCTBOBAHKE JCHCTBYIONIETO 3aKOHOAATeNbCcTBA. OMHUM U3
HaIlpaBJI€HUN MOXET CTaTh PACIIMPEHHUE MPOLECCYaTbHBIX BO3MOXXHOCTEH 3aIlMTHUKA 10 MOJIYYEHHUIO
JOKYMEHTOB U CBEICHUN, MMEIOIIMX 3HAa4YeHHe IJi1 YrojJoBHOro nena. Kpome Toro, HeoOXOoAUMO
YCUIIUTh OTBETCTBEHHOCTh JIOJDKHOCTHBIX JIUI] 32 HEOOOCHOBAHHBIM OTKa3 B YAOBJICTBOPEHUU
XOJIaTACTB CTOPOHBI 3aIIMTHI B 00ECIICYNTh SAMHOOOPA3HBIN MOJX0/ CYJOB K OICHKE JI0Ka3aTeIbCTB,
MPEJCTABICHHBIX aJIBOKATOM.

Takum 00pa3om, aIBOKAT SBISETCS TOJHOIICHHBIM YYaCTHUKOM YTOJIOBHOTO CYJOTPOHM3BOJICTBA U
BOXHBIM CYOBEKTOM JI0Ka3biBaHUs. HecMOTpst Ha OTCYTCTBHME BIACTHBIX ITOJHOMOYHUH, 3alUTHUK
BBITIOJTHSET 3HAYMMYIO (DYHKIIMIO 110 00€CIIeYeHHIO MpaBa Ha 3alUTY, IPEICTaBICHUIO 10Ka3aTeIbCTB U
KOHTPOJIO 32 COONIOACHHEM 3aKOHHOCTH B YrOJOBHOM Imporecce. [lanbHeliliee coBepIIEHCTBOBAaHUE
MPOLIECCYaTbHOTO 3aKOHOMATENbCTBA JIOJDKHO OBITH HAMpaBICHO HA YKpEIJIeHHE MPUHIUIA
COCTSI3aTE€JIbHOCTH CTOPOH, PAaCIIMPEHHUE TapaHTUH HE3aBUCHUMOCTHU aJBOKATCKOM JEATEIbHOCTH U
co3/aHue ycrnoBuil s Oonee 3(h(ekTHBHON peanu3anuu MpaBa KakJoro 4ejJoBeKa Ha CIpaBeINBOE
cyneOHoe pa3oupaTenbCTBO.

Cnucok Jureparypsbl
Koncrutynus Pecnyonuku Kazaxcras.
VYronoBHO-ipolieccyanbHbli kogekc Pecnyonuku Kazaxcran.
3akoH PecniyOnuku Kazaxcran «O0 aiBOKaTCKOM J€ATEIbHOCTH U IOPUANYECKOMN TOMOIINY.
Ab6npivanoBa K. K. AznBokar kak cyObeKT JOKa3blBaHHs B YTFOJIOBHOM mporecce //
Me:x1yHapOIHBII Hay4HbIN )KypHal «AkageMuk». 2025.
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PAHHAA JTUOPPEPEHIIUAJIBHASA TUATHOCTUKA MTAIIMEHTOB C
HNAIMJIIOMATO30M 'OPTAHUM HA YPOBHE ITEPBUYHOU
MEJUKO-CAHUTAPHOM TOMOIIA

Toumuoex @amuma Hypoaxvimipizeol,

Ouepxan llvinevic boramxanynwl,

Epzanuee Hypoaynem Omapzanueguu,

Bpauu-pezuoenmoit 1 200a obyuenus
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umenu C. J[. Acghenousiposa,

Anmamul, Kazaxcman.

Hayunwiii pykosooumens: PhD Meodeynosa Aiicyns Paxmananueena
3aseoyrowasn kageopoti omopunonapunzonrocuu HAO «Kasaxckuil HayuoHanbHvlll MEOUYUHCKULL
yrusepcumem umenu C. J]. Acghenousposay,
Bpau-omopunonapunzonoz gvicuieri K8anuphukayuoHHoOU Kamezopuu,
Anmamul, Kazaxcman

AHHoOTanus. PenyuuBupyronuili pecnuparopHblii ManujioMaTo3 roOpTaHy MpeACTaBIseT co0on
penKoe, HO KIMHUYECKH 3HAauMMOE 3a00JIeBaHME, aCCOLMHUPOBAHHOE MPEUMYIIECTBEHHO C BHPYCOM
MaNWIOMbI YeloBeka 6-ro ¥ 11-ro THMIOB U XapaKTepHU3YIOLIEecs XPOHUYECKUM PELUIUBUPYIOLIUM
TeueHneM. HecMmoTpss Ha 100poOKadecTBEHHYI0O MOP(OJIOrMYECKYIO MPHUPOAY, 3a00jeBaHHE CHOCOOHO
NPUBOAUTh K BBIPAKEHHBIM HAPYIICHUSM TOJIOCOBOM (YHKIMHM, HPOrpEeCcCUPYIOLIEMY CTEHO3Y
IbIXaTeabHBIX  MyTeH, HEOOXOAMMOCTM  MHOTOKPATHBIX  XMPYPrMUECKMX  BMEUIATeNbCTB U
CYILIECTBEHHOMY CHWKEHHUIO KaueCTBA JKU3HU NMalMEeHTOB. Ha ypoBHE MEepBUYHON MEIMKO-CAaHUTAPHOMI
MIOMOIIM  paHHAs JUarHOCTHMKAa OCTAaeTcsl 3aTPyJHUTENbHON  BCIEACTBHE HECHEIU(PUUHOCTU
KIMHUYECKUX MPOSBIEHUM, CXOACTBA CHMOTOMATHKH C JAPYrMMH 3a00J€BaHUSIMH TOpTaHU U
HEIOCTAaTOYHOM OHKOJIOTHYECKOW HACTOPOKEHHOCTH MPU JJIUTEIBHO CYIECTBYIOLIEH AUCHOHUH.

Hacrosumii  0030p o00oOmaer coBpeMEHHbIE JaHHblE O  BO3MOXKHOCTSX  paHHEH
muddepeHInaIbHON TMarHOCTUKY NMAUUIOMaTo3a TOPTaH! Ha YpPOBHE MEPBUYHON METUKO-CaHUTAPHOMN
noMoud. PaccMOTpeHbl — KJIMHUYECKHE  NpU3HAKU ~ 3a00J€BaHUs, OCHOBHbIE  HalpaBJICHUs
muddepeHnaIbHON AMarHOCTUKU C BOCTIAJIUTEIbHBIMH, TOOPOKAUECTBEHHBIMU M 3J10KaY€CTBEHHBIMU
MOPaXEHUSIMM TOPTaHH, COBPEMEHHBIE METO/bl WHCTPYMEHTAJIBHOIO OOCIEeI0BaHUs, KPUTEPUU
CBOEBPEMEHHOI'0 HAIIPABJICHUS MALMEHTa K Bpady-OTOPUHOJIAPUHIOJIOTY U IEPCIIEKTUBBI IIPUMEHEHUs
HOBBIX JIMarHOCTUYECKUX TeXHOJOoruu. IlpencraBieHHbIE [NaHHBIE CBUIETENBLCTBYIOT O TOM, YTO
CBOEBPEMEHHOE PacIO3HaBaHUE 3a00JI€BaHUS BpayaMH MEPBUYHOTO 3BE€HA MO3BOJISIET COKPATUTh CPOKU
IIOCTAHOBKM JIMarHo3a, INpeAyNpEeAUTb Pa3BUTHE TSKEIBIX OCIOKHEHHUM, YMEHBIIUTH KOJIMYECTBO
HKCTPEHHBIX BMEIIATEIbCTB U MOBBICUTH AP(GEKTUBHOCTH CIIEUATU3UPOBAHHOTO JICUEHUSI.

Knwuesvie  cnosa:  nanuniomamos  20pmanu;  peyuoOUBUPYIOWUN  PEeCRUpamopHblll
NAnuIIoOMamo3, NepeudHas MeOUuKo-CaHumapHas NnoMowb, OuggepenyuanrbHas OUAZHOCMUKA,
ouchonus; 8UOEONAPUHSOCKONUSA, 8UPYC NANULIOMbL YEN08EKA, MAPUIPYMU3AYUL NAYUEHNOS.

Beenenue

PenmauBupyrommii  peciupaTropHblii  mamuuioMaro3  sBISETCS OOHUM U3 HauOosee
pacnpoCTpPaHEHHBIX 100POKaYECTBEHHBIX OMYXOJIEBUIHBIX 3a00€BaHUI TOPTaHU BUPYCHOM 3THOJIOTUU
U XapaKTEpU3YyeTCsl XPOHUYECKHM PELMIUBUPYIOIUM TEUCHHEM € O0Opa30BaHUEM MHO)KECTBEHHBIX
9K30(MTHBIX pa3pacTaHU MHOTOCJIOMHOIO IUIOCKOTO SMNUTENHs. 3abojeBaHHE NPEUMYILIECTBEHHO
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aCCOLIMMPOBAHO C BHUPYCOM MAIMUJUIOMBI 4YeloBeKa 6-ro W 11-ro THUNOB, MpU 3TOM KIUHUYECKHE
IIPOSIBJIEHUSI MOTYT BapbuUpOBaTb OT HE3HAUUTEIbHOW OXPHUIUIOCTHM TIojoca J0 BBIPAXKEHHON
JbIXaTeIbHOW HEAOCTAaTOYHOCTU BCIEJICTBUE CTEHO3a ropraHu. HecMOTpsi HA OTHOCHTEIBHO HHU3KYIO
pacrpocTpaHeHHOCTh, 3a00JIeBaHUE CONPOBOXKIACTCS BHICOKOW YaCTOTOM PEIMINBOB, HEOOXOAUMOCTHIO
MIOBTOPHBIX XUPYPrHUYE€CKUX BMELIATEIbCTB M 3HAYUTEIbHBIM CHUKEHMEM KAaueCTBA JKU3HM MAllUEHTOB
KaK JIETCKOTO0, TaK M B3pociioro Bo3pacta [1-3].

Oco0yro npoOieMy MpeaCTaBIsSeT MO3AHASA JUArHOCTUKA MalWjioMaro3a rOPTaHd Ha YPOBHE
NEPBUYHON MEIMKO-caHuTapHOW momomy. Ha paHHuMx stamax 3a0oyieBaHHs BEAYIIMMH CHUMITOMAaMHU
OOBIYHO SBJIAIOTCSA TIOCTENICHHO HapacTaromas IucoHUs, HW3MEHeHHe TemOpa romoca, ObICTpas
roJIOCOBasi yTOMJISIEMOCTh M OlIylleHue auckoMdopra B obnactu ropranu. [logobHas knuHUYeckas
KapTUHA HEpEeIKO paclleHUBAeTCs KakK IpOSBICHUE XPOHUYECKOIO JIApUHIUTA, (PYHKIMOHAIBHON
I1c(OHUM, MTOCIEACTBUI TOJOCOBON HArpy3KH MJIM APYTUX JOOPOKAYECTBEHHBIX 3a00JI€BaHUM BEpXHUX
IbIXaTeNbHBIX IMyTed. B pesynbrare mnanueHTl B TEYEHHE JUIMTEIBHOTO BPEMEHHU MOJIYYaroT
CUMIITOMaTH4yeckoe JiedeHue 0e3 MPOBEAEHUS  CHEHHMAIU3UPOBAHHOIO  JIAPUHIOJIOTHYECKOrO
o0cIie10BaHMsl, YTO MPUBOAUT K IMPOrPECCUPOBAHUIO MATOJIOTNYECKOrO MPOLecca U YBEIMUEHHUIO PUCKa
pa3BUTHS OCIOKHEHUH [3-5].

CoBpeMeHHbIE JTUAarHOCTUYECKUE BO3MOXKHOCTH IIO3BOJIAIOT 3HAUUTEIBHO COKPATUTh CPOKHU
YCTAQHOBJICHMsI [JUar€o3a IIpU YCIOBMM CBOEBPEMEHHOIO HAaNpaBI€HUs INallMeHTa K Bpauy-
oTOpUHOJIapuHTONIOry.  Vcrnonb3oBaHWe THMOKOM  SHAOCKONUMM TOPTaHHW, BUJEOJAPUHIOCKOIUH,
BUICOCTPOOOCKONTUH, MOP(OJIOTHUECKON BEpUPHUKAIIMKA M MOJIEKYISIPHON TUAarHOCTUKH CYIIECTBEHHO
MOBBICUJIO TOYHOCTb BBISIBICHUS MAlWUJUIOMATO3HBIX MOPAXEHUM M pPaCHIMPUIO BO3MOKHOCTH HX
maddepeHnnaIbHO  TUATHOCTHUKH € XPOHWYECKHMMH  BOCHAJIUTEIbHBIMH  3a00JICBAHUSMU,
JI00pOKaYeCTBEHHBIMA HOBOOOPA30BAHUSMH, JICHKOIUIAKHWEH, MUCIUIA3Mell W paHHUMHU (OpMaMHu paka
roprani. OTHOBPEMEHHO BO3pOCIA POJb OLEHKU (PAKTOpOB pHCKa, cBsi3aHHBIX ¢ BIIYU-undekunei,
MMMYHHBIM CTarycOM MallMeHTa U OCOOCHHOCTSMHU KIMHUYECKOTO TEUEHMs 3a00JeBaHUs, YTO MMEET
BaXHOE 3HAYEHUE IIPU BHIOOPE JaibHEHIIeN TaKTUKU BeACHUS O0IbHBIX [5—7].

HecMoTps Ha pa3BuTHE COBPEMEHHBIX HJIOCKOIMYECKUX TEXHOJOTUH U COBEPIIEHCTBOBAHUE
CHelHaN3UPOBAHHON TOMOIIM, BOMPOCHl PAHHETO BBIABIEHUS MANMIIOMAaTO3a TOPTAaHU MMEHHO Ha
JTarie MEePBUYHOIO 3BEHA 3/IPaBOOXPAHEHMsI OCTAIOTCA HEJOCTATOYHO OCBEIIEHHbIMU. OTCyTCTBHE
€IMHBIX AJTOPUTMOB KIMHUYECKOH HACTOPOXKEHHOCTH, BapHalOeNbHOCTh HadaJbHBIX IPOSBICHUM
3a00J1€BaHUsl M CXOJACTBO CHUMIITOMAaTHKH C JIPYTUMH 3a00JI€BaHUSMHU TOPTaHU HEPEIKO CTAHOBSTCS
NPUYMHON MAarHOCTUYECKUX OLIMOOK M IO3AHEr0 HAaIlpaBieHMs MAlMEHTOB B CIELMAIM3HPOBAHHBIC
neHTpel. CucreMarnsanusi COBPEMEHHBIX [aHHBIX O BO3MOXKHOCTAX paHHEH nudgdepeHnranibpHon
OUArHOCTUKNA HAa YpPOBHE IEPBUYHOM MEIUKO-CAHUTAPHOM IIOMOIIM IPEACTABISAET NPaKTUYECKUI
MHTEpeC Kak JUIsl Bpadei oO1iel NpakTUKH, TaK U 7S Bpayeii-OTOPUHOIApUHTOJI0TOB [7].

Ilenv uccnedosanus — TPOBECTU CHCTEMATHMYECKHI aHAJIN3 COBPEMEHHBIX JIUTEPATYPHBIX
JAHHBIX, TOCBALICHHBIX BO3MOXKHOCTSM paHHeW auddepeHIMaabHoN AMarHOCTUKY MaluuioMaTo3a
rOpTaH Ha YPOBHE MEPBHUYHOM MEIMKO-CAaHUTAPHOH TIIOMOINM, a TaKXe OINpeNeNuTh Haubosee
MH(POPMATUBHBIE KIMHUYECKUE U MHCTPYMEHTAJbHBIE KPUTEPHH, CIIOCOOCTBYIOIIHME CBOEBPEMEHHOU
MapLIpyTH3alUU NalMEHTOB B CIELMAIN3UPOBAHHBIE OTOPHUHOIAPUHTOJIOTUYECKUE YUPEKACHHUSL.

MarepuaJjibl 1 METOIBI

Hactosimast paGota BeImonHeHa B (opMare cucTeMaThdeckoro ob3opa maureparypbl. Ilomck
Hay4HbIX MyOMUKalUi OCYIECTBISUICA B MeXayHapoaHbix 0a3ax naHHeix PubMed/MEDLINE, Scopus,
Web of Science u Cochrane Library. B ananmu3 Bxmouyanuch nyOnuKanuu, OMyOJMKOBaHHBIE
npeumymiecTBeHHO B 2018-2026 rr., BKIIt04asi KIMHUYECKUE PEKOMEHAALNN, CUCTEMAaTHYEeCKUEe 0030Pbl,
MeTaaHaJIU3bl, MPOCIEKTUBHBIE U PETPOCIIEKTUBHBIE UCCIIEIOBAHUS, TOCBALICHHBIE PELIUIUBUPYIOLIEMY
pecnuparopHOMY MaNuWJIOMaro3y, BUPYCY NalMUIOMbI YeJOBEKa, 3a00JIEBaHUSAM TOpTaHH, pPaHHEH
IUarHocTuke U auddepeHnnanbHol JUarHoCTUKE Ha ypOBHE MEPBUYHON MEIMKO-CAHUTAPHON TTOMOLIH.
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KputepussmMu BKIIIOYEHMs SIBISUIMCH HCCIEJOBAHMS, COAEpXAIIME MAAHHBIE O KIMHUYECKHUX
IPOSBICHUSX MallMJJIOMaTo3a TOPTAaHH, COBPEMEHHBIX METOAAX HHCTPYMEHTAJIBHON JUArHOCTHKH,
SH/IOCKONUYECKONW BHU3yalM3aldd, MOP(OJOTHUECKOH M MOJEKYISApPHOH BepHUPHKALNU, a TaKKe
QITOPUTMAaX MapUIPYTU3AlMHM TAIMEHTOB C MAaTOJIOTMEH ropTraHu. Vckimouanuch mMyOmuKaluu C
HEJ0CTAaTOYHON METOJI0JIOTHYECKON IIEHHOCTBIO, OT/EJIbHBIE KIMHUYECKUE HAONIOAEHUS, TE3HUChI
KoH(epeHIuH, TyOIMpYIOIIUe HCCIEAOBAaHUS U PAaOOTHI, HE COAEpIKAIINe KIMHHUYECKH 3HAYMMBIX
cBelmeHUW Uit paHHed muddepeHnmanbHON auarHocTUkH. OToOpaHHBIE MyOJIMKAIMK — OBUTH
MOJBEPTHYTHl KPUTHYECKOMY aHAIM3y M COMOCTABICHHIO C LENbI0 OOOOLICHUS COBPEMEHHBIX
IIPEJICTABICHUA O JUarHOCTMYECKMX BO3MOXHOCTSAX IIEPBMUYHOIO 3BEHA 3[PaBOOXPAHEHUS IPU
BBISIBJICHUH NTAIIMJIJIOMATO3a TOPTaHU.

Pe3syabTaTsl

PeuyauBupyromuii  peCiupaTopHbI  [MaNWIIOMATO3 TIOPTaHM  Pa3BUBACTCS  BCIEICTBUE
IIEPCUCTEHLIMM BUpPYyCa MAlMUIOMBl 4YEJIOBEKa, IPEUMYIIECTBEHHO 6-ro u 1l-ro Tunos, u
COIMPOBOXKAAETCS (HOPMUPOBAHMEM MHOKECTBEHHBIX SK30()MTHBIX SIUTEITHAIBHBIX pa3pacTaHuil B
pasnuyHbIX oTAenax ropraHu. Haubosnee yacTo marosiorndeckue M3MEHEHUs BBIABISAIOTCS B 00JIaCTH
HCTUHHBIX T'OJIOCOBBIX CKJIAJOK, I€peHEd KOMHUCCYpPbI U MOJCKIAJ0YHOTO IPOCTPAHCTBA, OJHAKO MPHU
HEeOJaronpusTHOM TEUYEHHUU IPOLIECC CIIOCOOEH pPACHPOCTPAHATbCA Ha Tpaxew M Jpyrue OTAEIbl
pecriuparopHoro Tpakra. Hecmorps Ha 100pOKa4eCTBEHHYIO THCTOJIOTHYECKYIO CTPYKTYpY,
3a00JIeBaHNE XapaKTepU3yeTCsl BBIPAKEHHON CKIOHHOCTBIO K PELIUAMBUPOBAHUIO, UTO HEPEIKO TpeOyeT
IIPOBEJICHUSI CEPUU XHUPYPrHUECKMX BMEUIATENIbCTB U JUIMTENBHOIO JUHAMMYECKOTO HaOIIOJEHUS.
AHanmu3 COBpPEMEHHbBIX IyOJMKAIMil IOKa3bIBAaeT, YTO CBOEBPEMEHHOE BbISABIEHUE 3a00J€BaHUsA
MO3BOJISIET OTPAHUYUTH PACIIPOCTPAHEHHOCTh MpOIecca, CHU3UTh (DYHKIMOHAIBHBIE HAPYIICHUS
TOpPTaHU U yJAYYLIUTh JOJITOCPOUYHBIE PE3YIbTAThI JeueHus [8,9].

HaubGonee cinoxHbIM 3TanoM AMArHOCTUKH OCTAeTCsl MEPBUYHOE OOpalleHHE MalueHTa 3a
MEIULMHCKON NoMoIbo. B 1e6roTe 3a001eBaHus KIMHUYECKasi KapTUHA PEKO ObIBaeT CrelU(pHUUHOM:
MAUEHThl 0OBIYHO MPEABABISAIOT KaI00bl Ha MOCTENEHHO YCHIIMBAIOIIYIOCS OXPHUILUIOCTh, U3MEHEHUE
TeMOpa rosioca, OBICTPYIO YTOMIJIIEMOCTb NPH Pa3roOBOpE, YyBCTBO MEpPLICHUS HIM JUCKOoM(popTa B
ropisie. B 1erckoM Bo3pacTe K 3TUM MPOSIBICHUSM HEPEIKO MPUCOEANHSIIOTCSI MHCTIUPATOPHBIN CTPUIOP,
IIYMHOE JbIXaHHE M TOBTOPHBIE SIU30/bl JIApDUHTE€ATbHOW OOCTPYKIMM, TOT/Ia KaK Y B3pOCIBIX
3a00JieBaHNE JUIMTENIBHOE BpEMsl MOXKET OrpaHUYUBAThCS XpoHudecko auchonueit. I[lomodHoe
CXOJICTBO CHMIITOMOB C 0o0jiee pacHpOCTpaHEHHOM NaToyiorneil BEpXHUX JAbIXaTeNIbHBIX IyTeil
3HAYUTEIHHO YBEJIMUMBACT BEPOSTHOCTD JAUATHOCTHYECKHUX OIMOO0K Ha 3tare [IMCIT [8-10].

[Tpu npoBenenun nuddepeHaIbHON AUAarHOCTUKA Bpayy MEpBUYHOTO 3BEHAa HEOOXOJMMO
YUUTHIBaTh IIUPOKHUM CHEKTP 3a00JIeBaHUN, CONMPOBOXKJIAIOIIMXCS HAPYIIEHHEM TOJ0COBOM (DYHKLIHUU.
Ha npaxTrke nanuiioMaTo3 4aie BCEro MNPUXOIUTCS OTIMYaTh OT XPOHUYECKOTO THIEPIIIIACTUYECKOTO
JAPUHTUTA, TOJIHUIOB, PETEHIMOHHBIX KHCT, Y3€JIKOB T'OJIOCOBBIX CKIJIAJIOK, KOHTaKTHBIX TpaHyJeM,
naxuepMun U (QyHKIMOHAJIBHBIX HapylleHUi (oHanuu. B monb3y nmanuiuiomaro3a CBHIETEIbCTBYIOT
MHOKECTBEHHOCTh OYaroB, COCOYKOBUIHBIA XapakTep TMOBEPXHOCTH 0Opa30BaHUM, CKIOHHOCTh
mporecca K MIPOTPEeCCHpPOBAHUI0 M TMOBTOPHOMY BO3HMKHOBEHHIO Tocie ynaneHus. HaumbGonee
JIOCTOBEPHBIE PE3yJIbTaThl IOCTUTAIOTCS MPU COMOCTABICHUH aHAMHECTUYECKUX JaHHbBIX, KIMHUYECKOM
KapTUHBI U PE3yJIbTaTOB YHOCKOMUYECKOro rccneaoBanus [10-12].

He wmenee BaxHON 3amaueil sBISIETCS HCKIIOYEHHE MPEAOIYXOJIEBBIX H3MEHEHHH U
3JI0Ka4€CTBEHHBIX HOBOOOPa30BaHUM ropTaHu. BeposTHOCTh OHKOJIOIMUECKOTo Mpoliecca BO3pacTaeT y
NAIMEeHTOB CTapIeil BO3PAaCTHOM TIpYIIbl, OCOOCHHO NpPH HAIWYMU JUIMUTENBHOTO CTaxa KypeHMH,
OJIHOCTOPOHHETO MOPa’KEHUsI TOJIOCOBOM CKIIAJIKH, KPOBOXapKaHbs, 0OJIEBOT0 CHHApPOMA, YBEIUUECHUS
pPETMOHAPHBIX JHUM(ATHUECKUX Y3JI0B MU OBICTPOro MporpeccupoBaHust IucGoHuu. B momoOHBIX
KJIMHUYECKUX CUTYyallUsIX pelllaollee 3HayeHHe NpHUOoOpeTaroT HSHAOCKONMYECKOE HCCIENOBaHUE C
NPULIETBHON OHomncHel M mocieayroliee THCTOIOTHYECKOe 3aKII0UYeHUE, MO3BOJSIONINE HCKIIOYUTh
JIMCIUIA3UI0 BHICOKOW CTENCHU M TUIOCKOKJIETOYHBINH pak ropranu [12—14].

Benymas posib B MOATBEPXKAECHUU IUArHo3a MPUHAMJIEKUT COBPEMEHHBIM 3HJIOCKONHMYECKUM
MeToAaM uccienoBanus. ['nbkas GpuOpoIapuHroCcKonus U BUACOIAPUHIOCKOIIUS BBICOKOTO pa3peleHHsI
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MO3BOJISIIOT OLIEHUTH JIOKAJIU3ALHUIO MaTOJIOTUYECKUX 0YaroB, MX PaclpOCTPaHEHHOCTh, OCOOEHHOCTH
MIOBEPXHOCTU U CTENEHb HAPYIIECHUS MPOXOAUMOCTH JbIXaTENbHbIX MyTed. CyIIeCTBEHHO paclliupsieT
JIMarHOCTHUYECKHE BO3MOXKHOCTH BHUACOCTPOOOCKOIHUS, oOOecrneunBaronas aHajin3 BUOpPAIMOHHOMN
AKTUBHOCTH TOJIOCOBBIX CKJIAJOK M BBIABICHHE (DYHKIMOHAIBHBIX W3MEHEHHUU e€IIe 10 TOSBJICHUS
BBIp@XEHHBIX Mop(osiornueckux HapymeHuid. KomnbpioTepHas 1 MarHuTHO-pe30HaHCHAsi TOMOrpadus
HCHOJIb3YIOTCSL IPEUMYIIECTBEHHO B CIIydasX IPEANOIaraéMoro paclpoCTpaHEHHs Ipolecca 3a
mpeneiabl TOpPTaHW, BOBICUEHMSI Tpaxeu WIM OKPYKAIOIIMX TKaHeH, a Takke NpHU IUIaHUPOBAHHUU
MOBTOPHBIX ONEpaTUBHBIX BMemarenbeTs [ 13—15].

3aKIIOUUTEIbHBIM  STallOM  JTUArHOCTHKU  SABISETCS MOP(OJIOrMYecKoe MOJTBEPKICHUE
3a0ojeBaHusA. [ MCTONIOTMYECKOE  HWCCIEAOBAaHUE  MO3BOJSET  OKOHYATENBHO  Pa3TPaHUYHTH
ManuIOMaTo3, TUCIUIACTUYECKHE M3MEHEHUS SIUTENMs U MHBA3UBHBIE OMyXOJd. [|OMONHUTENbHYIO
MHPOPMALIMIO  TMPEJOCTABIAET MOJEKYISIPHO-TEHETHYECKOe TUIUPOBAHME BHUpPYCAa MANMIIIOMBI
YeJIoBeKa, MOCKOJbKy uHpuupoBanre BIITY 11-ro Tuma damie compoBOXIAE€TCS paHHUM JIEOIOTOM
3a00JIeBaHUsI, arPECCUBHBIM KIIMHUYECKUM TEYEHUEM, BBHICOKOI YaCTOTOW PEIHMIMBOB M yBEIHMYCHHEM
KOJINYECTBA XMPYPrUYECKUX BMEIIATEIBCTB B TEUEHUE JKU3HU MAIMEHTa. OTH CBEICHHUS HMMEIOT
MPOTHOCTUYECKOE 3HAYCHWE M MOTYT HCIOJIb30BAThCS IPH BBIOOPE TAKTHKH HCIIAHCEPHOTO
Habmonenus [15-17].

PesynbraTel OnmyOJIMKOBAaHHBIX HMCCIENOBAaHMNA TOATBEPXKIAIOT, 4TO S(P(PEKTUBHOCTH paHHEH
JMAarHOCTUKKM BO MHOTOM OIIpejenseTcss ACUCTBUSMHM Bpaueil nepBuyHoro 3BeHa. CoxpaHeHHe
OXpHUIUIOCTH OoJiee TpeX HeAedb, OTCYTCTBHE KIMHHYECKOTO 3(¢eKTa OT NMPOBOAMMOTO JICUCHHS,
PELUANBHUPYIOIINE HAPYIIECHUS JbIXaHUS, IPOTPECCUPYIOIIee U3MEHEHHE ToJIoca U MPHU3HAKU CTEHO3a
TrOpPTaHU CJENYeT PAcliEHWBAaTh KaK OCHOBAHMS Uid 0€30TiarareabHOro HAalpaBlieHUs MallMeHTa Ha
SHJOCKOMUYECKOe OO0CiIeIoBaHNe M KOHCYJbTAIMI0 Bpada-OTOpUHONAapUHrosora. lcnoms3oBaHue
€IMHBIX AJITOPUTMOB MapLIPYTH3aLUMU CIIOCOOCTBYET COKPAILEHHUIO CPOKOB IOCTAHOBKHM JUarHo3a U
MO3BOJISIET HAuaTh CIEUUATM3UPOBAHHOE JIEUEHUE JO PAa3BUTHS BBIPAKEHHBIX aHATOMHYECKUX
u3menenwuii [17-19].

B nmocnenHue roabl 3HAYUMTENBHOE BHUMAHME YAENSETCS LHU(PPOBBIM  TEXHOJOTHUSM,
pacIIMpSIONIMM  BO3MOKHOCTHM  paHHEro  BBIABJIEGHUS  3a00J€BaHUN  TOpTaHU.  AJITOPUTMBI
HCKYCCTBEHHOI'O MHTEJUIEKTa, IPUMEHsIEMbIEe IIPU aHAJIM3€ DHJIOCKOMMMUYECKUX N300paKeHH, CIOCOOHBI
aBTOMAaTHYECKH paclo3HaBaTh MaTOJOTMUECKUE U3MEHEHHS CIIM3UCTON 000JI0UKH, ONIPEAEIIATh TPAHULIbI
MOPaXEHUs U TOBBIIIATh TOYHOCTh AU(PPEpEeHINATbHON TUarHOCTUKUA MEXYy JOOPOKaUYECTBEHHBIMU U
3JI0KaueCTBEHHBIMU IporieccaMu. [1o Mepe coBepiieHCTBOBaHMS MOAOOHBIX TEXHOJIOTUI 0KUAAETCS UX
MHTErpanusl B NPakTUKy MEPBUYHOW MEIUKO-CAaHUTAPHON MOMOIIM, YTO MO3BOJIUT YMEHBIIUTH YUCIIO
JMAarHOCTHYECKUX OIIMOOK, YCKOPUTh HAIpaBJICHHE MAI[MEHTOB B CIELUATU3UPOBAHHBIC LIEHTPHI U
MOBBICUTH 3()(PEKTUBHOCTH OKa3aHMsSI MEAMLIMHCKON MOMOIIM OOJBHBIM C MANHUUIOMaTO30M TOPTaHU
[19,20].

Obcyxaenne

AHaJIu3 COBPEMEHHBIX UCCIIeI0BaHUN MOKa3bIBAET, YTO OCHOBHOM MPUUYUHOMN HEOIAronpUsTHOTO
TEYEHUs] PEUUIUBUPYIOLIETO PECHUPATOPHOrO MANMIIOMAaTo3a BO MHOTHX CIIydasiX CTAaHOBUTCS HeE
OTPaHUUYEHHOCTh CHELMAIU3UPOBAHHBIX METOJOB JUArHOCTHKH, a HECBOEBPEMEHHOE BBISIBICHUE
3a00JieBaHUs Ha ATare NepPBUYHON MEAMKO-CaHUTapHOM nomouu. HaganbHble mposBIEHUS MAaTOJIOTHH,
KaK MpaBUIO, MPEJCTaBICHbl MOCTENEHHO yCHIIMBaIoLIeicsa auchonueit 6e3 BbIpaKEHHBIX MPHU3HAKOB
HapyLIEHUsT MPOXOJUMOCTH JIbIXaTeNIbHBIX IyTeH, BCIEACTBHE YEro NAI[MeHTHl JJIUTEIbHOE BpEMs
HAOII0AAI0TCS 10 TMOBOJY XPOHHUYECKOTO JIAPHHTHUTA, (PYHKIIMOHAIBHBIX PAacCTPOMCTB Trojioca WU
MOCIEACTBHM roJ0coBOro nepeHanpsixenus. [lonoOHas KIMHUYECKas CUTyalusl MPUBOAUT K MO3IHEMY
BBITNIOJTHEHUIO SHJOCKOIIMYECKOTO MCCIIEOBAHNS, YBEIUUEHNIO PACTIPOCTPAHEHHOCTH MATOJIOIMYECKOTO
npoiiecca ¥ HeoOXOIMMOCTH 0oJiee 00beMHOT0 XUpypruueckoro jeuenus [8—10].

PesynbraThl  mpOaHAIM3UPOBAHHBIX  MyONMKAIMHA  CBUAETENBCTBYIOT O  TOM,  4YTO
CBOEBPEMEHHOCTh JMATHOCTUKM BO MHOTOM OIPEAEISAETCS HAaCTOPOKEHHOCTHhIO Bpadya MEPBUYHOTO
3BEHA B OTHOLICHUH 3abosieBaHui ropranu. Coxpassromascs 0ojiee Tpex HeJellb OXPUILUIOCTh Toyoca,
OTCYTCTBHE TOJIO)KUTEIBHOW JAMHAMUKH Ha (OHE MPOBOAMMON TEpanmuu, IOBTOPHBIE SMH30/IbI
HapylICHWsT JbIXaHUS W I[IOCTENEHHOE HapacTaHHWE CHMITOMOB TpeOyloT  00s3aTenbHOro
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SHJOCKOMUYECKOr0 O0CIIeJOBaHMSI HE3aBUCHMO OT MPEIIojaraéMoro MpeIBapUTebHOTO IHarHo3a.
CrnenoBanue NOJOOHOMY AITOPUTMY IO3BOJISIET CYHIECTBEHHO COKPAaTHUTh BpPEMs /0 YCTaHOBJICHUS
OKOHYATEJIbHOTO JIMarHo3a, YCKOPHUTb HaIpaBlIieHHWE IMallMeHTa K Bpady-OTOPHUHOJAPUHIOJIOTY U
PEOTBPATUTh MPOrpeccupoBanue 3adoseBanus [9-12].

[TomyuyeHHble nHaHHBIE TaKXke MOATBEPXKIAIOT, 4YTO JuddepeHnranpHas JUarHoCTHKa
[AaNMJJIOMaTo3a J0JKHA MPOBOJUTHCS 3HAUUTENBHO IIMPE, YEM IPOCTOE HCKIIOUYEHHUE XPOHUYECKOTO
nmapuHruTa. 3a0ojieBaHUE UMEET CXOAHbIC KIMHUYECKUE MPOSIBICHUS C MOJIUIIAMH, KUCTaMH, Y3eJIKaMu
TOJIOCOBBIX CKJIQJIOK, KOHTAaKTHBIMH TpaHyJIeMaMH, JUCIIACTUYECKUMHU IPOLECCaMU U HadallbHBIMU
CTaJIUAMHU TUIOCKOKJIETOYHOrO paka ropranu. [lo 3Toii npruynHe mocTaHOBKa JIWarHo3a UCKIOYUTEIHHO
Ha OCHOBAaHUM JKaT00 W JAHHBIX OOBIYHOTO OCMOTpPa HE OTBEYAET COBPEMEHHBIM TpPEOOBAHUSIM.
Haubonpiias nuarHocTuueckas TOYHOCTb JIOCTHTaeTCsl MpPU KOMIUIEKCHOW OIICHKE KIMHHYECKOM
KapTUHBI, PE3YyJIbTAaTOB HHJOCKONMUYECKOH BH3yalM3alUd M MOP(OIOTHYECKOTO HCCIEOBAHUS
ouorncuiinoro matepuana [11-14].

Cy1ecTBeHHbIE H3MEHEHHS 32 TIOCIIETHIE TO/IbI MPOU3OILIH B HHCTPYMEHTAIBHOMN THAarHOCTUKE
3a0oneBaHui ropTaHu. BuieonapruHrocKomnusi BBICOKOTO pa3pelieHust U ruokas GpuoOporapuHrocKomus
MO3BOJISIOT JETAIBHO OLEHHUTH PACIpPOCTPAHEHHOCTh MOPAKEHHSI M MOP(OIOrHYecKHe OCOOCHHOCTH
MANUUIOMATO3HBIX pa3pacTaHHi, TOrIa Kak BHUAECOCTPOOOCKOMUS TMPEAOCTABISET JIOMOIHUTEIbHYIO
nHpOpMaNHI0 0 BUOPATOPHON (YHKIIMH TOJIOCOBBIX CKJIAJIOK M CTEIEHW HapylieHus ¢onamuu. [lpu
MOJO3PEHUHM Ha PacIpoCTpaHEHHE TMpolecca 3a Mpelenbl TOpTaHW WM BOBICUCHHE Tpaxeu
JUarHOCTHUYECKUNM TMOMCK Lelecoo0pa3HO JIOMOJHATh METOJaMU JIy4eBOW BHU3yalU3allld, 4YTO
obOecrieurBaeT Oojiee TOJMHYIO OLEHKY aHAaTOMUYECKMX H3MEHEHHH H o0JierdaeT IUTaHUPOBAaHHE
XHpyprudyeckoro jedenus [13-16].

OTaenbHOr0O BHUMAaHHUS 3acilIyKMBAaeT BO3pacTarollee 3HA4eHHe MOpP(OIOrHveckod u
MOJICKYJSIPHOM  AMAarHOCTHKH. HecMOoTpss Ha  BBICOKYIO  MH(POPMATUBHOCTH  COBPEMEHHBIX
SHJOCKOMUYECKHX METO/J0B, HMMEHHO THUCTOJIIOTUYECKOE HCCIEOBAHUE OCTAETCSI OKOHYATEIbHBIM
KpUTEpHEeM TMOATBEP)KJICHMUS JMAarHo3a W HCKIIOYEHHUS 3JI0KaueCTBEHHOro mporecca. OmpexneneHue
reHOTUIIa BHpyca ManWIOMbl YeJlOBEKa TI03BOJSET JOMOJIHUTEIbHO OLIEHUTh BEPOSTHOCTH
arpeccCMBHOrO TeueHUs 3a0oyieBaHMsl, NOCKOIbKY HHpuuupoBanue BIIY 11-ro Ttuma waime
COINPOBOXAAETCS PaHHUM J1e0IOTOM, OBICTPHIM IMPOrPECCHPOBAHHMEM MPOIECCa, BBICOKOM YacTOTOM
peMIUBOB M HEOOXOAMMOCTBIO TIOBTOPHBIX ONEPATUBHBIX BMEWIATEIbCTB. TakuMm 00pa3oM,
MOJIEKYJISIpHAsi JIMarHOCTUKA TOCTENEHHO MPUOOpPETaeT HE TOJBKO JTHOJOTMYECKOe, HO U
nporHocTuyeckoe 3HaueHue [15-18].

CoBpeMeHHOE pa3BUTHE IUPPOBBIX TEXHOJIOTHI OTKPHIBAET HOBBIE BO3MOXKHOCTH IS
COBEPILLIEHCTBOBAHMs paHHEN AMAarHOCTHKM MNanuuioMaro3a ropraHu. lcrmonb3oBaHue aaropuTMOB
UCKYCCTBEHHOI'O MHTEJUIEKTa MpPU aHajIu3€ HHAOCKONUYECKHX M300pakeHUil crocoOcTByeT Oolee
OOBEKTUBHOM OLIEHKE NaTOJIOTUYECKMX W3MEHEHMH CIM3HCTOM OO0OJOYKHM, CHUXKAET BIHMSIHHE
CyOBEKTUBHOTO (DaKTOpa M TOBBIMIAET BOCIIPOU3BOAMMOCTD THArHOCTUYECKHUX 3aKiIoueHuil. BmecTe ¢
TEM CyLIeCTBYyIOIlas JoKa3aTeldbHas 0a3a IIOKa OCTaeTcs OrpaHMYEHHOH, a OOJIBIIMHCTBO
OMYyOJIMKOBAHHBIX HCCIEAOBAHUIN BBIMOJHEHO HAa HEOOJBIIMX BBHIOOPKAX MAIMEHTOB. DTO OMpEEseT
HE00XOAUMOCTh JIaJbHEUIIMX MHOTOIIEHTPOBBIX MPOCIEKTUBHBIX HCCIICOBAHUM, HANPaBICHHBIX Ha
KIMHAYECKYIO BaJIMIAIIUI0 HOBBIX TEXHOJIOTUH W OIpENeIeHue MX MECTa B allTOPUTMAaX IUArHOCTUKU
3a00JIeBaHU TOPTAHU HA YPOBHE NMEPBUYHON MEMKO-caHUTapHOH oMot [ 18—20].

3akirouenue

Pannss nuddepennmanpHas IMarHOCTHKAa NaNMWIOMaro3a TOPTaHW Ha YPOBHE IEPBUYHOM
MEINKO-CAaHUTAPHON TIOMOIIM HWMEET TPUHIMITMAIBHOE 3HAYCHHWE Ui CBOCBPEMEHHOTO BBISBICHUS
3a0o0yieBaHusl, MPEAYNPENKIACHHUSI MMPOTrPECCUPOBAHUS MATOJIOIMUECKOTO MPOIEcca M CHUXKEHMS pHCKa
Pa3BUTHS TOKEIBIX OclOXHEHWH. COBpEMEHHBIC NaHHBIE CBHIIETEIBCTBYIOT O TOM, YTO OCHOBHBIMHU
NpPUYMHAMH  TO3[HEH JMAarHOCTHKU OCTAIOTCS HECHeNU(DUYHOCTh HAYAIBHBIX  KIMHHYECKHX
MIPOSIBIICHUH, HEIOCTaTOYHAsT HACTOPOKEHHOCTh Bpadell TMEPBUYHOTO 3BEHA M CXOJCTBO CHMIITOMOB
ManuwuioMaro3a ¢ JAPYrUMH  BOCHANIUTEIbHBIMU, JOOPOKAYECTBEHHBIMH U  3JI0KaY€CTBEHHBIMU
3a0oneBaHUsIMU ropTaHu. Vcronb30BaHWEe COBPEMEHHBIX 3HJIOCKOIMWYECKUX METOIOB HCCIE0BaHUS B
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coueTaHMu ¢ Mop(dosoruueckoi BepH]UKalLUel TO3BOJNSET CYIIECTBEHHO IMOBBICUTh TOYHOCTh
JUarHOCTUKU M O0ECHEYUTh CBOEBPEMEHHOE HAIPABJIEHUE IALIMEHTOB JUIsl CIIELHUAIN3UPOBAHHOTO
JICUYCHUS.

[ToBbimenne 3¢p(GEeKTUBHOCTH OKa3aHUSI MEIUIIMHCKOW MOMOIIM MAlMEHTaM C MaluIoMaTo30M
rOpTaHH HEBO3MO)KHO 0O€3 COBEPIICHCTBOBAHMS AJITOPHUTMOB MapIIPYTH3allMd HA YPOBHE MEPBHYHON
MEJMKO-CAaHUTApPHOM IIOMOIIY, PaCUIMPEHMs NPUMEHEHHUS COBPEMEHHBIX METOAOB BH3yalu3allUUd M
(dbopMHpOBaHUS KIMHUYECKON HACTOPOKEHHOCTU B OTHOIIEHUHM CTOMKOW TUC(HOHUHU M APYTUX PaHHUX
CHUMITTOMOB 3a0osieBanust. JlanpHeiimee pa3Butie nu(ppoBoil 3HIO0CKONNHN, MOJIEKYISIPHONW JTHATHOCTUKU
1 TEXHOJIOTHH MCKYCCTBEHHOI'O MHTEJUIEKTa OTKPHIBAET HOBBIE BOZMOKHOCTH JJIs IIOBBILICHUS KaueCTBa
paHHEH JMAarHOCTMKM W OOBEKTUBU3ALMM JHAarHOCTUYECKOro npomecca. VX wuHTerpamus B
[IOBCEJHEBHYIO KJIMHHUYECKYI0 IIPAKTUKY CIIOCOOHA COKPaTUTh CPOKHM YCTAHOBJIEHHS JMAarHosa,
YMEHBIIUTh KOJIMYECTBO AMArHOCTHYECKHUX OIIMOOK M YIYUIIUTh OTJAJE€HHbIE (DYHKIMOHAJIbHBIE
pe3ynbTaThl JICYCHMS IALIUEHTOB C PELUANBUPYIOIIUM PECIIUPATOPHBIM MAMUIOMAaTO30M FOPTAHH.
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AHAJIA3 YPOBHSA ICUXO9MOINOHAJIBHOI'O CTPECCA Y IAHIMEHTOB
TEPAITEBTUYECKOI'O CTAIIUOHAPA 110 TJAHHBIM HIKAJIBI PSS-10
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/. A. Kancyrmanosa

K.M.H., ACCOYUUPOBAHHBII Npogheccop Kagpeopvl « Buympennue 6onesnuy,
HAO «Kazaxckutl nayuonanohuiti meouyunckutl ynugsepcumem um. C. /1.
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00ulecmeenHH020 300posbs 2. Aimamoly

AHHoTauus. [IcMX0’MOIMOHAIIBHOE COCTOSIHHE NAallMEHTOB, HaXOMIALIMXCS Ha CTallMOHAPHOM
JICYEHUHU, OKa3blBAE€T CYIIECTBEHHOE BIIMSHHE Ha CYOBEKTUBHOE BOCIpHUATHE 3a00JIeBaHUA,
IPUBEP)KEHHOCTh TEpalMM M CKOPOCTh (PYHKIMOHAIBHOIO BOCCTaHOBJIEHHUs. [ocnuranuzanus
COIIPOBOKAAETCS M3MEHEHHEM MPUBBIYHOTO 00pasa >KW3HM, HEOOXOAMMOCTBIO JalTallid K HOBBIM
YCIOBUSAM, OXUIAHUEM pe3ylIbTaTOB OOCIEAOBaHUN U JIEYEHMs, YTO MOXKET CIIO0COOCTBOBAThH
(OpMHPOBAHHIO BBIPAXKEHHOT'O CTPECCOBOTO HAMpPSHKEHUS. B CBA3M € 3TUM OOBEKTHBHAs OIICHKA
YPOBHS BOCIPHUHMMAEMOI0 CTpecca MpHOOpeTaeT NpaKkTHUYECKOe 3HAa4YeHHE JJIsI CBOEBPEMEHHOIO
BBISIBJICHMSI MTALIMEHTOB, HYKJIAIOLIUXCS B JOTIOJTHUTEIbHON MCUXO0JIOTMUECKON TOIEPKKE.

[lenbto MccaenoBaHus SIBWICA aHAJIN3 YPOBHS IICHXOMOIMOHAIBHOIO CTpecca y IMalMEHTOB
TEparneBTUUECKOro CTallioHapa ¢ Hucrosib3oBaHueM onpocHuka PSS-10. IlpoBenena onenka
BBIPAKEHHOCTU BOCIHPHUHMMAEMOI'O CTpeCCa y TOCHUTAIN3UPOBAHHBIX NAIMEHTOB C IOCIEAYIOLIUM
pacnpezeneHueM OOCIeI0BaHHBIX I10 CTENEHM CTPecCOBOM Harpy3ku. IlosmyueHHble pe3ynbTaThbl
MO3BOJIMJIM ~ OXapaKTEpHU30BaTh  PACHpPOCTPAHEHHOCTb  YMEPEHHOTO M BBICOKOTO  YpPOBHS
MICUXO0AMOILIMOHAIIBHOTO HANpPsDKEHUsI Cpelld MAalUeHTOB TeparneBTHYECKOro Mpoduis U MOATBEPAUIIU
11€J1eCO00Pa3HOCTh BKIJIFOUEHMS CTaHIApTHU3UPOBAHHOM OLIEHKU cTpecca B KOMILUIEKCHOE KIMHHYECKOe
oOcnenoBanue. Mcnonb3zoBanue mkansl PSS-10 crmocoOcTByeT paHHEMY BBISIBICHHUIO JIMIL C
MOBBIIIEHHBIM PHCKOM ICUXO3MOIMOHAIBHON [€3aJanTallMd M MOXET CIYXXHUTb JIOTOJHUTEIbHBIM
WHCTPYMEHTOM NEPCOHANINU3AIMH JIeueOHO-peabuIUTAIIMOHHBIX MEPOIPUSTHH.

KuroueBble cioBa: ncuxosmoyuonanvuvili cmpecc, wkaia pss-10, mepaneemuueckuii
CMAayuoHap, 20CRUMAaIU3ayus, NCUXOJI02UYECKUL CKPUHUHZ, KAYECME0 HCUSHU.

BBenenue. B mociennue rojsl BONpOcaM ICHUXHMYECKOrO OJaromoiaydusi MAlUeHTOB C
COMAaTHYECKUMHU 3a00JIEBaHUSIMU yJelseTcss Bce OOoJblle BHUMAaHUS, IOCKOJIBKY 3MOIMOHAIILHOE
COCTOSIHME OKa3blBa€T HEMOCPEACTBEHHOE BIMSHME Ha Te4YeHHe OoJne3HH, 3P(PEeKTUBHOCTD
MIPOBOJIMMOM Tepanuu U KadecTBO >KWM3HM. ['ocnuranmuzanus cama mo ceOe SBISETCS CTPECCOBBIM
COOBITHEM,  CBSI3aHHBIM C  HW3MEHEHHEM  IPHUBBIYHOTO  oOpa3a  JKU3HU, OTpaHHUYECHUEM
CaMOCTOATENbHOCTH, HEOIIPEIEIEHHOCThIO MPOTHO3a 3a00JI€BaHUS U HEOOXOIMMOCTBIO TPOXOKICHUS
JIMAarHOCTUYECKUX U JIe4yeOHbIX mpoueayp. COBOKYMHOCTh 3THX (PAaKTOPOB CIOCOOHA YCHIIMBAThH
MICHX03MOIMOHAIBHOE HAMPS)KEHHE JaKe y MallMeHTOB 0€3 paHee NMarHOCTHPOBAHHBIX MCUXMUECKUX
paccTporicts [1,2].

YCTaHOBJIEHO, YTO XPOHWUYECKHI WJIM BBIPAXKEHHBIM CTPECC CONPOBOXKAAECTCS aAKTHBALMEH
HEHUPOPHIOKPHUHHBIX M HWMMYHOBOCHAJIUTENIBHBIX  MEXaHHU3MOB,  CIOCOOHBIX  OKa3bIBaTh
HEONaronpusITHOE BIMSHHE Ha (QYHKIMOHUPOBAHUE CEPACYHO-COCYIUCTOH, SHIOKPUHHOM U
UMMYHHOH cucteMm. IloBbllleHHas cTpeccoBas Harpy3ka acCOLMHPYETCd CO CHHKEHUEM
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MPUBEPKEHHOCTH JIEYEHUIO, YXYALIEHUEM COOJIIOJIEHUS BpauyeOHBIX PEKOMEHJALUM, YBEIHMYEHUEM
MPOJODKUTEIBHOCTH TOCHUTAIM3AINKA U MEHee ONaronpHsATHBIMH KIMHHYECKUMHU ucxogamu. Ilo
TOW MpPUYMHE OLEHKAa IICHXO3MOLMOHAIBHOIO COCTOSHUS paccMaTpuBaeTcsi Kak OJAMH U3
KOMITOHEHTOB KOMIUJIEKCHOTO 00CIIe/JOBaHUS MAIMEHTOB TeparneBTUIeCKoro npoduis [3,4].

JUig KOJIMYECTBEHHON OLIGHKHM BOCIPUHUMAEMOI0 CTpecca IIHPOKOE PpacIpOCTpaHEHHE
nonmyumna mkana Perceived Stress Scale (PSS-10), mo3Bonsitomast omnpenenuTs CyOBEKTHBHYIO
CTENEeHb CTPECCOBOM HArpy3ku 3a IpeaulecTBYIOUIMM mepuold. Meroauka OTIMYAeTCss IPOCTOTOM
NPUMEHEHHUS, BBICOKOW BOCIPOMU3BOJMMOCTBIO pE3YyJIbTAaTOB M BaJHJMPOBAHA B Pa3IMYHBIX
BO3pPacCTHBIX M KIMHUYECKMX rpynnax. lcrnonb3oBaHue CTaHJApTU3MPOBAHHOIO MHCTPYMEHTa
MO3BOJIAET HE TOJIbKO BBISIBUTH IAallMEHTOB C TIOBBIIEHHBIM YPOBHEM IICHXO0IMOIMOHAIBHOTO
HaAIpPsDKEHUs, HO U 00BEKTUBU3UPOBATh HEOOXOIMMOCTD ITPOBEICHUS IICUXO0JIOTHYECKOM MOAIEPIKKH B
MepUOJ] CTAlMOHAPHOTO JieueHus [5].

Hecmotps Ha Bo3pacTaroliuii MHTEpeC K 1aHHOW IpobiiemMe, CBEAEHUs O pacpOCTPAHEHHOCTH
MICUXOAMOILIMOHAILHOTO CTpecca Cpeau TAalHeHTOB TEPAleBTHUYECKUX CTAllMOHAPOB OCTAIOTCS
OTPaHUYCHHBIMH, OCOOEHHO B YCIOBHMSIX IOBCEJHEBHOM KIMHUYECKOW mpakTuku. M3ydeHue
BBIP@XCHHOCTH BOCIHPUHUMAEMOr0 CTpecca Yy JIaHHOW KaTeropuu OOJIBHBIX MPEACTaBISET
IPAKTUYECKUHA MHTEpEC AJ COBEPILIEHCTBOBAHMS KOMIUIEKCHOIO MOAXO0Ja K BEJCHHUIO MAIMEHTOB U
pa3paboOTKM  MEpONPHUATHIA, HANpaBICHHBIX Ha  NOBBIIIEHHE d(QexkTHBHOCTH  Je4eOHO-
peabuIuTalMOHHOrO Iporecca. B CBA3M ¢ 3TUM LIE€TbI0 HACTOSIIETO MCCIIEIOBAHUS SBUJICS aHAIMU3
YPOBHSI TICHXO3MOIIMOHAIBHOTO CTpEcca y TAIlMEHTOB TEPANeBTHYECKOTO CTallMOHapa IO IaHHBIM
mikansl PSS-10.

Leap ucc/ie0BaHUA: IPOBECTH aHAIN3 YPOBHSI IICHXO3MOIIMOHAIBHOTO CTPECCca y MalyeHTOB
TepaneBTUYECKOro cTalloHapa o AaHHbIM 1mKainsl PSS-10.

Matepuagbl W MeTOABI HccienoBaHusi. lVccienoBanwe  BBIIONIHEHO Ha  0Oase
TEpaneBTUYECKOro CTallOHAapa U HOCHJIO OJJHOMOMEHTHBIH OnUcaTeNbHbIH XapakTep. B Hero Obuin
BKJItOUeHbl 150 manmueHToB, NPOXOAMBIIMX CTAl[MOHAPHOE JIEUEHHWE 10 TOBOAY pa3IUYHbIX
comaTuueckux 3aboseBanuii. DopmMupoBaHHe BBIOOPKH OCYIIECTBISJIOCH HA OCHOBAaHUHU 3apaHee
OTIpe/IeTICHHBIX KPUTEPUEB BKIFOUEHUS U UCKIIOUEHUS.

KpurepusiMmu BKIIIOUEHHs ABISUIMCH Bo3pacT 18 yier u crapuie, Hamu4yue T0OPOBOJIBHOTO
MH(GOPMUPOBAHHOTO COTJacHsl Ha ydyacTHE B MHCCIEIOBAaHUU U CIIOCOOHOCTh CaMOCTOSITEIBHO
3allOIHATH aHKeTy. M3 WcciemoBaHus MCKITIOYAIUCh TAIlMEHTHl C BBIPAKEHHBIMA KOTHHUTHBHBIMHU
HapyIIEHUSMHU, OCTPBIMU IICUXUYECKUMH PAaCCTPOMCTBaAMHU, a TaKXke JUIla, OTKA3aBIIUECS OT y4acTHs.

JUJis OTIEHKH yPOBHSI TICHX03MOIIMOHATIFHOTO CTPECCa NCIOJIb30BAJH KAy BOCITPHHIMAEMOTO
crpecca Perceived Stress Scale (PSS-10), mpenHasHaueHHYHO Uil ONpeneNieHHs CYOBbEKTHBHOTO
BOCIIPUSITUSL CTPECCOBBIX CHUTYyallMil B TedeHUe mociieqHero mecsna. OnpocHuk BkiIouyaerT 10
BOIIPOCOB, OTPAXKAIOUIMX CTENEHb SMOLMOHAIBHOTO HAMNPSIKEHHs, OLIyLIIeHHEe KOHTPOJII Hal
KU3HEHHBIMU O0CTOSTEILCTBAMH M YaCTOTY MEPEKUBAHUS CTPECCOBBIX CHTYAIIHIA.

Kaxaplii MyHKT aHKeThl OLIGHHMBAJCSA MO NATHOaUIbHOM mikane Jlalikepra: 0 OamnoB —
«HHKOTIa», 1 0allI — «IIoYTH HUKOTIay, 2 0aljia — «dHOoTAay, 3 0ajlia — «JOBOJLHO YacToy, 4 Oaiia —
«o4eHb yacTto». Ilpu pacuere UTOTOBOro IMOKa3zaTeldsl BOIMPOCH! € MOJOKHUTENBbHON (HOPMYIHPOBKOIL
MOJIBEpPrajiuch OOpaTHOMY KOJIMPOBAHWIO B COOTBETCTBHH C PEKOMEHIAIMSIMH pPa3padOTYHKOB
MeToauku. CymMmapHbIil pe3ynbrar Mor BapbupoBath oT 0 10 40 GamoB, mpu 3TOM OoJiee BBICOKHE
3HAYEHUS CBUETEIHCTBOBAIN O OOJBIICH BHIPAXKEHHOCTH BOCIIPHHIMAEMOTO MTCHX0AIMOIMOHAIEHOTO
cTpecca.

Cratuctrueckyro o0pabOTKy IMOJIYYeHHBIX JaHHBIX MPOBOJMIHN C HCIOJIB30BAHUEM METOOB
ONHCATENbHON CTAaTUCTUKU. |11 KOMMYECTBEHHBIX MOKa3aTesiel pacCUMTHIBAIM CpelHee 3HAuYeHue U
cranaptHoe oTkioHeHHe (M+£SD), s KaTeropuaiabHBIX NEPEMEHHBIX ONPEISISIH a0COMIOTHBIC H
OTHOCHUTENbHBIE 4YacTOThl (%). Pe3ynbTaThl uccleqOBaHMS MpPEACTaBICHbl B BHUAE TaOmUI H
rpaduueckux marepuasnos (Tadauna 1 u 2).
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Tabnuua 1. Humepnpemauus cymmapnozo oanna no wikaie PSS-10

BapuanT oTBeTa banabl
Hukorma 0
[Touru HUKOTHA 1
HNuorna 2
JIOBOJIBHO YACTO 3
OueHp yacTo 4

Taonuya 2. Hnmepnpemayusn pezyiomamos

Banabl YpoBeHb cTpecca
0-13 Husknii

14-26 YMepeHHbII
27-40 Bericokuii

PesyabTaTsl  uMcciaenoBaHusi. B uccnegoBanue Obmm BKIOYeHBl 150  mamueHTOB
TEpaIeBTHUECKOTO CcTalmonapa B Bo3pacte oT 25 mo 90 mer. Cpemam 0OCIICIOBaHHBIX TpeobIaxanu
skeHIMHBI — 87 4yenoBek (58,0%), Torna kak myxuuH Obuio 63 (42,0%) (amarpamma 1). [Tomobnoe
COOTHOIIICHUE OTPaXKaeT CTPYKTYPY TOCIUTAIH3AINN B TEPAMEBTHUECKUX OTICIICHUSX, T/ KCHIIUHBI
qamie oOpalarTcs 3a MEIUIMHCKON MOMOIIBIO MO MOBOJY XPOHWYECKUX 3a00JIeBaHMI BHYTPEHHUX
OpTaHOB U MPOXOJIAT IIAaHOBOE o0cienoBaHue [6].

m My HYMHbI m HeHLWMHbI

Juazpamma 1. Pacnpeodenenue nayuenmos no noJy.

OreHKa MCUXOAMOIMOHAILHOTO COCTOSIHHSI MPOBOJMIIACH C UCHONb30BaHueM Imkansl PSS-10.
AHanu3 pacnpeesneHusi CyMMapHBIX OallJIoB IOKa3all, YTO BBICOKMH YpOBEHb BOCIHPHUHHMAEMOI'O
cTpecca 3apeructpupoBan y 71 manuenta (47,4%). YMepeHHasi BRIPaKEHHOCTh CTPECCOBON HArpy3KH
BbIsiBIeHa Y 50 oOcnenoBanHbIX (33,3%), Torna Kak HU3KHE 3HAYEHUS OTMEYEHBI JIUIIb y 29 yenoBek
(19,3%) (rabmuua 2). CremoBaTelbHO, Yy 4eThipeX u3 maTtu marueHtoB (80,7%) sMoImoHaIbHOE
HaMpsDKEHUE JOCTUTAN0 KaK MUHIMYM YMEPEHHOU CTETICHH.
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HUzKkuid YMmepeHHbIid BbICOKKMIA

B YpoBeHb NCUXO3IMOLMOHAAbHOTO CTpecca

Juazpamma 2. Yposenv ncuxoamoyuonaibHozo cmpecca no uikaie PSS-10

[TonydeHHble pe3ynbTaThl CBUAETENBCTBYIOT O TOM, 4YTO NpeObIBaHME B TEPaneBTHUECKOM
CTalMOHApe COMPOBOXKAACTCS 3HAYMTEIIBHONW IICMXOAIMOIMOHAIIBHOW Harpy3kou. s OOJbIIMHCTBA
NAIMEHTOB JEUYCHHUE CBSI3aHO HE TOJBKO ¢ HEOOXOJMMOCTbIO KOPPEKLIMU COMATUYECKOro 3a00IeBaHus,
HO M C TNOCTOSHHOM HEOIPEIeIEHHOCThI0 OTHOCHTEIBHO TEUYEHUSI OOJIE3HH, OKHIAHUEM DPE3YJIbTaTOB
1ab0paTOPHBIX M HMHCTPYMEHTAIBHBIX HCCIEIOBAaHUM, M3MEHEHHEM IMPUBBIYHOTO PEXKUMa >KU3HU U
BPEMEHHOW yTPaToil MPUBBIYHON COIMAILHOW aKTUBHOCTH. COBOKYITHOCTH NMEPEUYHCICHHBIX (haKTOPOB
3aKOHOMEPHO OTpa)kaeTcsl Ha CyObEKTUBHOMN OILIEHKE CTPECCOBOI cutyanui [7, 8.

Oco0oro BHUMaHMsI 3aCiTy’KUBAET J0Js NMAallMEHTOB C BHICOKMMM IOKAa3aTelsIMH 1o mkane PSS-
10, mpuGnu3uBLIasicss K TOJOBHHE Bcel wuccneayeMoi BbIOOpPKH. IlomoOHBIN pe3ynbTaT TpPyAHO
OOBSICHUTh MCKIIOYUTEIBHO HAJHMYUEM OCHOBHOTO 3a00JIeBaHHWs. BeposiTHO, CylecTBEHHBIH BKJAll B
(dbopMHpOBaHHE CTPECCOBOM peaKIMM BHOCHT COYETaHME HECKOJBbKHUX OOCTOSTENIbCTB: JIUTEIBHOE
TEYEHHE XPOHUYECKOW  TMaTOJIOTMHM, HaJlWuue CONYTCTBYIOIIMX  3a00JIeBaHMM, MOBTOpHBIE
TOCTIMTANIN3AI[MM, ONACEHUs OTHOCUTEIBHO IPOTHO3a W BO3MOXXHBIX OCJOKHEHHH. AHAJIOTUYHBIE
3aKOHOMEPHOCTH OIMCaHbl B COBPEMEHHBIX HCCIIEIOBAaHUSAX, IOCBSIIEHHBIX ICUXOJOTHYECKOMY
COCTOSIHUIO TAIIHEHTOB C XPOHUYECKUMHU cOMaTH4YeCKUMH 3aboneBanusivu [9,10].

Cnenyer o0OpaTuTh BHMMaHHE€ U Ha TpYINNy [allMEHTOB C YMEPEHHBIM YpPOBHEM
BOCIIPUHHUMaeMoro crpecca. HecmoTps Ha oTcyTcTBUE KpaliHe BhICOKMX 3HaueHud PSS-10, nmenHo 3ta
KaTeropusi paccMarpuBaeTcsl Kak HauOoyiee YyBCTBUTENbHAS K JIONOJHUTEIbHBIM HEOJIaronpUsTHbIM
dakropam. [IpoaneHue cpokoB TOCMUTANMU3AINH, U3MEHEHHE CXEMbl JICYCHUS WM TOSBICHUE HOBBIX
KJIMHUYECKUX CHUMIITOMOB CIIOCOOHBI CONMPOBOXKJIATHCS JajlbHEHIIMM HAapacTaHHEM 3MOLMOHAILHOTO
HampspKeHUs. B KIMHWYECKON NpaKTHKE TaKhe MallMeHThl PEIKO MPEIbSIBISIIOT aKTUBHBIC KalOObI
MICUXOJOTMYECKOr0  XapakTepa, OJHAKO HWMEHHO y HHUX HEpPEAKO OTMEuYaeTcsi CHMKEHUE
MIPUBEP)KEHHOCTH TE€PANUU U YMEHBIIIEHUE BOBJICUEHHOCTH B JieueOHbIN nporuecc [11].

Huszkuii ypoBeHb BOCHPUHHMAEMOIO CTPECCa 3aPETUCTPUPOBAH MEHEE YE€M Yy IISITOM YacTu
oOcieoBaHHBIX. BeposATHO, cOXpaHeHHEe SMOLIMOHAIBHOIO PAaBHOBECHS Y IaHHOM KaTEropHH CBSI3aHO C
JAydmeil TMCUXOJIOTHYECKOM ajanTanuei, JO0CTaToOYyHOW HMH(POPMHUPOBAHHOCTHIO O 3a00JIeBaHUM,
MOAJEPKKON POJCTBEHHUKOB M HajduuueM d3(PQPEKTUBHBIX CTpaTeruil MPEOJOJIEHUS CTPECCOBBIX
cutyauui. Pan wnccnenoBaHMil NOKAa3bIBAa€T, 4YTO COLMAJIbHAs MOJJEPKKAa U BBICOKHMI YpOBEHBb
CTPECCOYCTOMYMBOCTU CIOCOOCTBYIOT OoJiee OJIaronpusiTHOMY BOCHPUATHIO CTAIIMOHAPHOTO JICUEHUS U
aCCOLIMUPYIOTCS C JIyYIIEH YIOBJIETBOPEHHOCTHIO OKa3aHHOW MEAMIIMHCKON oMoibio [12].

JlanHble MOATBEPKJIAIOT MPAKTUYECKYIO IEHHOCTh MCMOib30BaHus mkansl PSS-10 B ycinoBusix
TEpareBTUUECKOr0 CTallMOHapa. 3aroJIHeHHE ONPOCHUKAa TpeOyeT MHHHMMAJIbHOTO BpPEMEHM, He
YBEJIMYMBAET JUArHOCTHUYECKYI0 HAarpy3Ky M TMO3BOJISIET OOBEKTHBH3UPOBATH ICHUXOIMOIIMOHAIBHOE
COCTOSIHME IallMEHTa YK€ Ha OJTale TIOCHUTaIU3alui. BBISBIEHME UL C BBICOKMM YpPOBHEM
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BOCIPUHHUMAEMOTr0 CTpecca J1aeT BO3MOXXHOCTh CBOEBPEMEHHO IMPOBOAMTH Pa3bSICHUTEIBHYIO padoTy,
YCUJIMBATh TICUXOJIOTUYECKOE COMPOBOXKICHHE W NPU HEOOXOIUMOCTH IPHUBIEKATh CIIEHUAINCTOB
cooTBeTCTBYMOIIETO Tpoduis [13].

B menom pe3ynpTaThl HACTOSALIETO  MCCIEAOBAHUSA  COIJIACYIOTCS C€  COBPEMEHHBIMU
MPEJICTABICHUSIMU O B3aHMOCBSI3H SMOIIMOHAIBHOTO COCTOSIHUS M T€YSHHSI COMaTHUECKHUX 3a00JIeBaHUI.
[To manHBIM MOCHEAHUX MYOJUKALIMM, BRICOKHIM YPOBEHb BOCIPUHHUMAEMOTO CTPECCa aCCOIUUPYETCS C
0osee HU3KOW MPUBEPKEHHOCTHIO JICUECHUIO, YMEHBIICHUEM KauecTBa >KU3HH, MEHee OJaronpusTHOM
CyObEKTUBHOM OLIEHKOW COOCTBEHHOT'O COCTOSHUS M YBEJIIMYCHUEM PHCKA MOBTOPHBIX TOCHHUTAIM3AINN
[10-14]. Tlomy4yeHHble HAMH JaHHBIE CBHICTEIBLCTBYIOT O TOM, 4YTO IICHXO3MOIMOHAIbHAS
cocTaBsifolIast TpeOyeT TaKoro e CHCTEeMAaTHYeCKOro BHUMAaHMSA, KaK M OIEHKAa OCHOBHBIX
KIIMHUYECKUX [IOKa3aTesiei, IMOCKOJIbKY €€ CBOEBpEMEHHas KOPPEKLHUsS MOXKET CTaTb OJHHUM U3
¢dakTopoB mOBBIIECHUS 3()(YEKTUBHOCTH KOMIUIEKCHOTO JICYEHHUS MAIEHTOB TEPAreBTUYECKOTO
npodus.

Oo0cy:xnenue. Pe3synbrarsl HAaCTOSIIETO HCCIIE0BAHMS JEMOHCTPUPYIOT, 4TO
MICUXOAMOILIMOHAILHOE HAIPSHKEHHUE SIBISETCS PACHPOCTPAHEHHBIM COCTOSHUEM CpeAH IMalieHTOB
TepaneBTHUecKoro cranronapa. boiee 80% o0cne10BaHHBIX UMENIN YMEPEHHBIN WU BBICOKUN YPOBEHB
BOCIPUHHUMAEMOr0 CTpecca, a MPaKTUYECKH Ka)XIbli BTOPOH MAlIMEHT XapaKTEepPHU30BAJICS BBHICOKUMH
3HaueHusiMu 1o mkane PSS-10. Tlomobnoe pacmpeneneHue CBHAETENBLCTBYET O TOM, 4UTO
SMOILIMOHANIbHAA PEaKIMs Ha 3a00JeBaHUE W TOCHHUTAIU3ALMUIO MPEICTaBIsIeT COOOM 3aKOHOMEpPHBIN
KOMIIOHEHT KIMHHYECKOW KapTHUHBI, KOTOPBIM HE [OJKEH pPacCMaTpPUBATBCA KaK BTOPOCTEIICHHOE
spieHne. COBpPEeMEHHBI TOAXOJ K BEICHUIO MAIMEHTOB MPEANONaraeT OLEHKY HE TOJbKO
COMATHYECKOTO CTaTryca, HO W TICHXOJOTMYECKMX (DaKTOPOB, CIOCOOHBIX BIUSATH Ha TECUCHHE
3aboneBanus U 3QGEKTUBHOCTH MPOBOIUMOTO JieueHus [7,8].

Cnenyer yuuThIBaTh, YTO B TEPANEBTUYECKOM CTALlMOHAPE MPOXOAST JIEYEHHE IMALUEHTHI C
pPa3IMYHBIMM  XPOHUYECKHMMH 3a00JIEBaHUSMHU, BKJIIOYAs CEPICYHO-COCYAMCTYIO, JIbIXaTEIbHYIO,
SHJIOKPUHHYIO M TacTPOIHTEPOJIOTHYECKYIO MaTojoruto. HecMoTps Ha pasziauuus B JMarLosax, y
MHOTHMX U3 HHMX BO3HMKAIOT CXOJHBIE IICUXOJOTHYECKHE IIE€PEeKUBAHUSA: TpEBOra 3a IPOrHO3
3a00JIeBaHUsl, ONIACEHUsI BO3MOXKHBIX OCJIOXHEHUH, He00X0AUMOCTh MEHATh IMPUBBIYHBINA 00pa3 KU3HU
U BpEMEHHas 3aBUCHUMOCTb OT MEIMIIMHCKOro mnepcoHana. [lo3ToMy ypoBeHb BOCHPHHHUMAEMOTO
cTpecca 3aBUCUT HE TOJNBKO OT TSDKECTHM OCHOBHOTIO 3a00JIeBaHUS, HO U OT HHIUBUAYaJIbHOU
CIIOCOOHOCTH MAIlMEHTa aIalTHPOBATHCS K HOBBIM YCJIOBHSM [8,9].

[Tcrx03MOIMOHATIBHBIN CTPECC OKa3bIBAET BIMSIHHME HE TOJBKO Ha CYOBEKTUBHOE CAaMOYyBCTBUE
ManueHTa, HO U Ha (PU3MOJIOTHYeCKUe MEXaHU3MBbI a/lallTalluy opraHu3Ma. /mureabHoe SMOLIMOHAIbHOE
HanpsDKEHWE COIMPOBOXKAAETCS aKTHBALlMEH TUIOoTanaMo-rHno(pu3apHO-HAANOYEYHUKOBON CHCTEMBI,
MOBBIIIEHUEM CEKPEIMH KOPTHU30JIa, M3MEHEHHWEM BETETATUBHOW PETYNSIUHM MW MMMYHHOTO OTBETA.
COBOKYMHOCTb 3THUX W3MEHEHHMH CrocoOHa MOIJIEpKUBATh XPOHMUYECKOE BOCIAIEHUE, OTPULATEIbHO
BJIUATh Ha TEUEHHWE HEWH(EKIMOHHBIX 3a00J€BaHMM W 3aMeIJIsATh IPOLECCHl BOCCTAHOBJICHHUS.
HaunOonee BeIpakeHHOE KIMHHUYECKOE 3HAYCHME MOI00HBIE HapyIIEHUS MPUOOPETaloT y MalUeHTOB ¢
CEPJICYHO-COCYANCTON, SHIOKPUHHOM M JAPYyrod KOMOPOWIHOM TATOJIOTHEH, i KOTOPHBIX CTpecc
CTaHOBHTCS JIOTIOJHUTENIBHBIM (PaKTOPOM, CIIOCOOHBIM YXYAIIATh TEUEHHE OCHOBHOTO 3abosieBaHus [9,
10, 11].

Bricokasi pacnipoCTpaHEeHHOCTh BBIPQ)KEHHOT'O CTpEcca B HACTOSIILEM HMCCIIEIOBAHUH, BEPOATHO,
OOBSICHSIETCS] COUeTaHUEM HECKOIbKUX (hakTopoB. [loMuMo camoro 3abosieBaHus, CYIIECTBEHHYIO POJIb
UTPAIOT JIMAarHOCTUYECKas HEOINpPe/eNeHHOCTh, HEOOXOJUMOCTh IPOBEJICHHUS MHOTOYUCIECHHBIX
7a00paTOPHBIX W WHCTPYMEHTAJBHBIX HCCIIEOBAaHWH, W3MEHEHHE TPHUBBIYHOTO pEXHMa JHS,
OrpaHUYEHUE KOHTAKTOB C OJM3KUMH W CHIKEHHME YPOBHS CaMOCTOSATEeNbHOCTH. JlJIs manueHTOoB
CTapUIMX BO3PACTHBIX TPYII JOMOJIHUTEIbHBIM CTPECCOI€HHBIM (DaKTOPOM CTAaHOBHUTCS OIACCHHE
yTparbl (QYHKIIMOHAIBHOW HE3aBUCHUMOCTH M PHCKA JAJbHEWUIIEro MpOTrpeccCUpOoBaHUs 3a00JEBaHMS.
[Tono6HbIEe 0OGCTOATENBCTBA PEAKO OTPAXKAIOTCS B MEAMIIMHCKON JOKYMEHTAIMH, OJHAKO OKa3bIBarOT
3aMeTHOE BIIMSHUE HAa CyObEKTUBHOE caMouyBcTBHe naruenTa [10,11].

Oco0oro BHUMaHHMs 3aClTy’KUBA€T TOT (DAaKT, YTO BBICOKUU ypOBEHb BOCIIPHHHUMAEMOI0 CTpecca
ObUI 3aperucTpUpOBAH TOYTH Yy TIOJIOBUHBI OOCIIeAOBaHHBIX. Takoil MokazaTelb HENb3sl CUUTATh
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CIIy4allHBIM M €ro TPYAHO OOBACHUTH HUCKIIOYUTEIHBHO OCOOEHHOCTSIMU BBIOOPKU. AHAJIOTMYHBIE
TEeHJICHLIUU ONHCHIBAIOTCA B MCCJIECIOBAHUSIX MOCIEIHUX JIET, TJ€ TOCHUTAIU3UPOBAHHBIC MAIMEHTHI
JEMOHCTPUPOBAIA OO0Jiee BBICOKHE MOKA3aTelH MCUXOJIOTHYECKOro HANpsHKEHUs MO CPAaBHEHHUIO C
JTUIAMH, TIOTYYaBIIMMH aMOYJIaTOPHYIO TTOMOIIb. ABTOPBI CBSI3BIBAIOT ATO C 00Jiee TSHKEIBIM TCUCHUEM
3a0oneBaHus, OOJbIIEH YAaCTOTOH KOMOPOMIHBIX COCTOSIHUM H HEOOXOJUMOCTBIO IOCTOSIHHOTO
MeIuIMHCcKoro HaomoaeHus [11,12].

B mnoBcenHeBHON paboTe TepamneBTHUECKUX OTICICHWH OCHOBHOE BHHMAHHME TPAJULMOHHO
YAENSeTCS JUArHOCTHKE, MEIMKAMEHTO3HON KOPPEKIHH W TPOPUIAKTHKE OCIOKHEHHWH OCHOBHOTO
3a0oneBanus. [Ipy 3TOM MCHUXOAIMOLIMOHAIIBHOE COCTOSIHME MAllMeHTa JaJIeKO HE BCEr/la CTaHOBUTCS
MPEAMETOM IIEJICHANPABICHHON OIICHKHU, €CJIM OTCYTCTBYIOT SIBHBIE IPU3HAKU TPEBOXKHBIX WU
JENPECCUBHBIX paccTpoicTB. [IpuMeHeHne cTanIapTU3UPOBAHHBIX OIMPOCHUKOB, BKIIOUYas mmkany PSS-
10, mo3BOMsET yXKE€ HA ATane TOCMUTAIU3ALUMU ONPEIETUTh MAIMEHTOB C BBIPAXKEHHOW CTPECCOBOM
Harpy3koi, KOTOpPbIM MOTYT OBbITh TOJE3HBl JIOMOJHUTENbHBIE pa3bsCHUTEIbHBIE Oecepbl,
TICUXOJIOTHYECKOE COMPOBOXKICHUE U MEPONPUSITHS, HANIPABJICHHBIC HA IMOBBIIICHHE MPUBEPKECHHOCTU
nedenuto. [logoOHBIM TOAXOJ JenaeT METUIMHCKYIO IOMOIIs OoJjiee IMepPCOHATM3UPOBAHHOW U
MO3BOJISIET YYHUTHIBATH HE TOJBKO KIMHUYECKHE, HO W ICUXOJIOTHYECKHE (DAKTOPHI, BIUSIONIUE HA
npoiecce BeI3opoBiieHus [12].

Crnenyer otmMeTuTh, uto mkaita PSS-10 obmagaer pspomM mpenMyniecTB sl UCTIONB30BAaHUS B
MOBCEIHEBHON  KIMHHYECKON mpakTuke. ONpocHUK He TpedyeT CHenuaabHOM IMOATOTOBKH
MEJIUIIMHCKOTO TIEPCOHAJa, €ro 3aloJIHEHHE 3aHUMAeT HECKOJBKO MHUHYT, a HWHTEpHpeTanus
pe3ynbTaToB OTJIMYaercs mpoctoroil. [lpu »ToM Imikama oOTpakaeT He HalIW4Yhe MCUXHYECKOTO
3a0o0yieBaHus, a CyOBEKTHBHOE BOCIHPHSITHE CTPECCOBOM HArpy3KH, YTO OCOOCHHO BaXHO IIPHU
oOcieoBaHUM TMAalMEHTOB C coMaTH4eckod maronorueil. bmaromaps stomy PSS-10 moxer
HCIIO0JIH30BATHCS KAK JOTIOTHUTEIBHBIN KOMIIOHEHT KOMIUIEKCHOM OIICHKH COCTOSTHUS MallueHTa HapsIy
C TPAAUIIMOHHBIMU KIIMHUYECKUMHU U Ja00paTOpHBIMH HUcciaenoBaHusmu [7,13].

HeoOxoauMo yduTHIBaTH BIMSHHUE WHAMBHAYAIbHBIX (DAKTOPOB, HE HM3YUaBIIUXCS B paMKax
HACTOSIIIIETO KCCIICIOBaHUs. YPOBEHb BOCIPUHMMAEMOTO0 CTpPEcca MOXKET 3aBHCETh OT BO3pacTa,
CEMEMHOTO U COIMAIbHO-DKOHOMHYECKOTO TMOJIOKEHUS, HAJIH4Ws XPOHUYECKOW OONH, AITUTEIbHOCTH
3a00J1€BaHUs W TPEIBIAYIIET0 OMbITa rocnuTanu3anuu. OfHa W Ta K€ KIMHUYECKas CUTYyalus Io-
pa3HOMY BOCIPUHUMAETCA MallM€HTaMU B 3aBUCUMOCTH OT HUX IICUXOJOTMYECKOW YCTONYMBOCTH,
JMYHOCTHBIX 0COOEHHOCTEN U MCMOJIb3YyEMbIX CTpaTeruil nmpeojnoseHus crpecca. [loaTomy pe3ynabTaThl
PSS-10 cnenyer MHTEpIpeTUPOBATh C YUYETOM WHIUBUIYaTHHOTO KIMHUYECKOTO U TICMXOCOLUAIBHOTO
KOHTEKCTa Kaxkioro maruenTa [13,14].

Bricokasg pacnpoCTpaHEHHOCTh MCUXO3MOIMOHAIIBHOTO HAIPSKEHUS y FOCHUTAIN3UPOBAHHBIX
MalMEeHTOB CBUJIETEILCTBYET O TOM, YTO OIEHKA MCUXOJIOTHYECKOTO COCTOSIHHS JIOJDKHA CTaTh YacThIO
KOMIUIEKCHOTO KJIMHMYECKOTO 0obOcienoBanHusi. DPPEKTUBHOCTH JICUSCHHS] BO MHOTOM OIpe/emseTcs] He
TOJIPKO TPAaBWIBHO TOJOOpPAaHHOW MEIUKAMEHTO3HOM Tepamued, HO U TeM, HACKOJIbKO TMalMeHT
MOHUMAeT OCOOEHHOCTH CBOETO 3a0oJNieBaHUs, COONMI0OJAeT BpaueOHbIE PEKOMEHIAIMH U CIOCOOCH
aJanTUPOBATHCS K YCJIOBHUSM CTAI[HOHAPHOTO JIEUYEHUs. B CBA3M C A3TUM ydacTue Jiewallero Bpaua,
CPeIHET0 MEIUIIMHCKOTO TEepCcoHalla W TMPU HEOOXOAMMOCTH KIMHHUYECKOTO IICHXOJIOTa IO3BOJISIET
CBOCBPEMEHHO BBISBIISATH MAIlMEHTOB, WCIBITHIBAIOIINX BBIPAKCHHYIO CTPECCOBYIO HArpys3ky, H
OKa3bIBaTh MM HEOOXOAMMYIO TOIAepkKy. [lo JaHHBIM COBpEMEHHBIX HCCIEAOBAaHUN, MOJO0OHBIH
MOAXOJ COMPOBOXKIACTCA YIyUYIIEHUEM TPUBEPKEHHOCTH TEpPaluM, CHIKEHHUEM YPOBHS TPEBOTU U
0oJiee BBICOKOM YJIOBJICTBOPEHHOCTHIO KAY€CTBOM MEIUIIMHCKOM oMoy [ 10—14].

[lpn wHTepHpeTanuy TOJYYSHHBIX JaHHBIX HEOOXOJMMO YYHUTHIBATH OCOOCHHOCTH JHM3aiiHa
uccienoBanus. Pabora BbIMONHEHAa Ha 0a3e OJHOTO TEPANEeBTHYECKOTO CTAlMOHApPa, MOITOMY
PE3YNBTaThl OTPAXKAIOT XapAKTEPUCTUKHA KOHKPETHOH BBIOOPKHU MAIlMEHTOB U TPEOYIOT MOATBEPKICHHUS
B 0ojiee MacIITaOHBIX HUCCIICAOBAHUAX. HOHOJ’IHI/ITGJ'IBHBIM OrpaHUYCHUEM ABJIACTCA O}IHOMOMGHTHBIﬁ
XapakTep 00cieqOBaHMs, KOTOPHIH HE MO3BOJISICT OLCHUTh W3MEHEHHE YPOBHS BOCIPHHHMAEMOIO
cTpecca Ha pa3iMyYHBIX dTalax rocnuTann3anui. Kpome Toro, aHanms He IMpeaycMaTpuBall pas3ieicHue
IIAaIIUECHTOB I10 HO30JIOTHUYCCKUM (I)OpMaM, CTCIICHU TAXECTU 3a6OHCBaHI/I$I U JJIUTCIBHOCTU HpeGBIBaHI/ISI
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B CTallMOHApPE, XOTS KaKIbIi U3 3THX (AaKTOPOB MOTEHIMAIBLHO CIIOCOOCH BIIMATH HAa BBIPAKEHHOCTH
MICUXO03MOILIMOHATILHOTO HAIIPSIKEHUSI.

[IpoBeneHHOE HCCIIEIOBAaHUE TIOKA3aJI0, YTO OOJBIIMHCTBO TMAIMEHTOB TEPAIeBTHUYECKOTO
npoduiIs HUCHBITHIBAIOT YMEPEHHBIH MO0 BBICOKMH ypOBEHb BOCIpHHHMMaemoro crpecca. C
MPAKTUYECKOW TOYKHM 3pEeHHsI 3TO OOOCHOBBIBAET UCIOJIb30BaHWE mkambl PSS-10 B kadecTBe
WHCTPYMEHTA MEPBUYHOIO MCUXOJIOTHYECKOTO CKPUHHMHIA MPHU MOCTYIJICHUU B cTtainroHap. Kparkocrts
OMPOCHUKA, MPOCTOTa HHTEPIPETAIIMH PE3yJbTaTOB W OTCYTCTBHE HEOOXOJWMOCTH B CICIHAIBLHON
MOATOTOBKE TEpCOHANa JCNAloT €ro yJOoOHBIM i TOBCEAHEBHOW KJIIMHUYECKOW TPAKTHKH.
JlanpHeHme ucce0BaHus MPEACTABISASTCS ONPaBIaHHBIM OPUEHTHPOBATh Ha U3yYEHUE CBS3U YPOBHS
BOCIIPUHUMAEMOTO CTpecca C OTACIbHBIMH COMATHUYECKUMHU 3a00JIEBAaHUSIMH, MPOIOJDKUTEIIEHOCTHIO
JICYCHUS, PUCKOM MOBTOPHBIX TOCIUTAIM3ANMN U KIMHUYECKUMHU UCXO0JIaMHU, YTO TIO3BOJIUT ONPEICIIUTh
MECTO TICUXOJIOTUYECKOr0 CKPUHUHTA B CUCTEME KOMILIEKCHOTO BEACHUS MAllMEHTOB TePareBTUYECKOTO
npodus.

3AK/IIOYEHUE

Y OONbIIMHCTBA TMALMEHTOB TEPANEBTUYECKOTO CTAIl[MOHApa BBISBICHBI YMEPEHHBIC WU
BBICOKHME TIIOKa3aTelld BOCHpUHHMMaeMoro ctpecca mo mkane PSS-10. Breicokuii ypoBeHb
MICUXOMOIIMOHATILHOTO HANpsDKCHUsT 3aperucTpupoBan y 47,4% o0ciaenoBaHHBIX, YMEPEHHBIA — Yy
33,3%, Torna Kak HU3KMH ypOBEHb OTMeueH TOoibkOo y 19,3% mnauuentoB. Takoe pacnpeneneHue
YKa3bIBa€T HA 3HAUYUTEIBHYIO PacCHpOCTPAaHEHHOCTh AMOIMOHAIBHOTO HAMPSHKEHUS CPEau JIHII,
MPOXOSAIINX CTAIIMOHAPHOE JIEYSHHE T10 MOBOAY COMAaTHYECKHX 3a00JIeBaHUH.

BxiroueHrne  OLEHKM  TICHXOSMOIMOHAIBHOTO  COCTOSIHMSI B MPOTPaMMy  IEPBHYHOIO
oOciieoBaHUsI TO3BOJIIET CBOEBPEMEHHO BBISBIATH MAlMEHTOB, HCIBITHIBAIOIIUX BBIPAKECHHYIO
cTpeccoByto Harpy3ky. Mcnonb3oBanue mkansl PSS-10 He TpeOyeT 3HaYnTEIbHBIX BPEMEHHBIX 3aTpat
U MOXET MPUMEHSTHCS B MOBCEAHEBHOW pabOTe TEepamneBTHUUYECKUX OTAENECHUN KakK JOMOIHUTEIbHBIN
WHCTPYMEHT  KOMIUIEKCHOM OLIEHKM COCTOSIHMsS  MalMeHTa. boiiee  IIMpPOKOE  BHEApPEHUE
TICUXOJIOTHYECKOTO CKPUHUHTA OTKPBHIBAET BO3MOKHOCTH I IEPCOHATU3AIMHI MEIUIIMHCKON TTOMOIIN
Y COBEpPIIIEHCTBOBAHUS JIEU€OHO-PEaOMITUTAIIMOHHBIX MEPOTIPUSTHH.
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Annotation

The present article addresses the problem of designing an intelligent employee access control
system intended for restricted facilities. Modern organizations managing critical infrastructure face
growing challenges in ensuring that only authorized personnel can enter sensitive areas. Traditional
methods of access control, including mechanical locks, magnetic stripe cards, and PIN-based systems,
suffer from well-documented vulnerabilities such as credential sharing, cloning, and the absence of a
reliable link between the credential and the individual. This study aims to propose a comprehensive
system architecture for a Physical Access Control System (PACS) that integrates biometric
identification based on facial recognition using convolutional neural networks, a role-based access
control (RBAC) authorization mechanism, and a centralized event logging and audit subsystem. The
proposed architecture follows the microservice design paradigm to ensure modularity, independent
scalability of components, and fault tolerance. The article presents a detailed literature review of
existing facial recognition techniques and access control frameworks, identifies their respective
strengths and limitations, and formulates a set of functional and non-functional requirements for the
target system. A high-level system design is elaborated, including data flow diagrams, component
interactions, and the selection of key technologies such as FaceNet for embedding extraction, MTCNN
for face detection, PostgreSQL for relational data storage, and a vector database for efficient similarity
search over facial embeddings. The article discusses anticipated challenges related to recognition
accuracy under varying environmental conditions, data privacy compliance, and system integration. The
findings of this study are intended to serve as a foundation for the subsequent development and
empirical evaluation of the proposed system.

Key words: access control system, biometric identification, facial recognition, convolutional
neural networks, microservice architecture, role-based access control, facility security, artificial
intelligence.

Introduction.

The security of restricted facilities has become a critical concern for organizations across a wide
range of sectors, including government agencies, industrial enterprises, research institutions, and data
centers. As threats to physical infrastructure continue to evolve, the demand for robust, reliable, and
intelligent access control mechanisms has grown significantly [1, 2]. A Physical Access Control System
(PACYS) is a security solution that manages and monitors the entry and exit of individuals to and from
designated areas, ensuring that only authorized personnel are granted access [1].

Historically, access control systems have relied on knowledge-based factors (such as passwords
and PINSs), possession-based factors (such as keycards, tokens, and badges), or a combination of both.
While these approaches offer a basic level of security, they are inherently limited by the fact that
credentials can be lost, stolen, shared, or duplicated [3]. A forgotten PIN code or a misplaced access
card can result in operational disruptions, while the deliberate sharing of credentials undermines the
fundamental purpose of access restriction. These shortcomings have motivated the search for more
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secure authentication methods that establish a direct and non-transferable link between the credential
and the individual [4].

Biometric authentication addresses this gap by using unique physiological or behavioral
characteristics of individuals — such as fingerprints, iris patterns, voice, or facial features — as the
basis for identification and verification [4]. Among the various biometric modalities, facial recognition
has attracted particular attention due to its non-intrusive nature, the widespread availability of camera
hardware, and the remarkable progress achieved by deep learning methods in recent years [5, 6].
Modern facial recognition systems based on convolutional neural networks (CNNs) have demonstrated
accuracy levels that approach or even exceed human performance on standard benchmarks such as
Labeled Faces in the Wild (LFW) and MegaFace [7, 8].

The application of deep learning to facial recognition has been driven by several landmark
architectures. DeepFace, introduced by Taigman et al. [9], was among the first systems to close the gap
with human-level performance by using a deep neural network with over 120 million parameters.
FaceNet, proposed by Schroff et al. [10], introduced the concept of learning a unified embedding space
where distances directly correspond to face similarity, trained using a triplet loss function. ArcFace,
developed by Deng et al. [11], further improved discriminative power by introducing an additive
angular margin loss that enforces greater inter-class separability in the embedding space. These
architectures have become foundational building blocks for practical facial recognition systems
deployed in access control, surveillance, and identity verification applications.

Despite these advances, the integration of state-of-the-art facial recognition into operational PACS
remains a complex engineering challenge. Real-world deployment introduces a range of difficulties that
are not fully captured by benchmark datasets, including variations in lighting conditions, camera angles,
partial occlusions (e.g., face masks, glasses, hats), aging effects, and the need for real-time processing
[5]. Furthermore, the collection, storage, and processing of biometric data raise significant privacy and
legal concerns. Organizations must ensure compliance with data protection regulations, such as the
General Data Protection Regulation (GDPR) in the European Union [13] and the Law of the Republic of
Kazakhstan on Personal Data and Their Protection [14].

The commercial PACS market is dominated by established vendors such as HID Global, Suprema,
ZKTeco, and Honeywell, which offer integrated hardware and software solutions. While these systems
provide reliable functionality, they are typically proprietary and closed-source, which limits the ability
of organizations to customize the system to their specific requirements, integrate it with existing
infrastructure, or extend it with new capabilities. Additionally, the licensing and hardware costs
associated with commercial solutions can be prohibitive for small and medium-sized enterprises.

An emerging trend in the design of modern software systems is the adoption of microservice
architecture, which structures an application as a collection of loosely coupled, independently
deployable services [15]. This architectural paradigm offers several advantages for access control
systems, including the ability to scale individual components based on demand, to update or replace
modules without affecting the entire system, and to achieve higher fault tolerance through service
isolation. However, the application of microservice architecture to PACS design has not been
extensively explored in the academic literature.

The objective of this study is to propose and describe the design of a comprehensive employee
access control system for restricted facilities that combines the following elements: (1) a biometric
identification module based on facial recognition using convolutional neural networks; (2) a role-based
access control (RBAC) authorization module; (3) an event logging and audit module; and (4) a
microservice-based system architecture ensuring modularity, scalability, and maintainability. This
article presents the system design at the architectural level and provides a detailed justification for the
technology choices made. The actual software implementation and empirical evaluation of the system
are planned as subsequent stages of the research.

Materials and Methods.

The design of the proposed system follows a structured engineering methodology. The research
began with a comprehensive review of existing literature on access control systems, biometric
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identification technologies, and microservice architecture patterns. Based on the findings of this review,
a set of functional and non-functional requirements was formulated. The system architecture was then
designed using the Unified Modeling Language (UML) 2.0 notation for visual modeling of system
components, interactions, and data flows.

The literature review was conducted using the Scopus, Web of Science, and Google Scholar
databases. The search queries included combinations of the following terms: “access control system,”
“facial recognition,” “deep learning,” “convolutional neural network,” “biometric authentication,”
“microservice architecture,” and “RBAC.” The search was limited to publications from 2015 to 2025 to
ensure relevance and currency of the sources. A total of 87 publications were identified, of which 21
were selected for detailed analysis based on their relevance to the research objectives.

The system requirements were categorized into functional requirements (what the system must do)
and non-functional requirements (how the system must perform). The functional requirements were
derived from an analysis of common use cases in access control scenarios, while the non-functional
requirements were informed by industry standards and best practices.

The technology selection process was guided by the following criteria: maturity and community
support of the technology, compatibility with the microservice paradigm, availability of pre-trained
models and libraries for facial recognition, performance characteristics documented in the literature, and
licensing terms that permit academic and commercial use. The key technologies selected for the
proposed design are summarized in Table 1.

Table 1 — Key technologies selected for the proposed system design

Component Technology Justification

Backend framework Python 3.11 + FastAPI High performance async
framework with automatic API
documentation

Relational database PostgreSQL 16 Mature RDBMS with strong
support for JISONB and full-text
search

Vector database Milvus 2.x Purpose-built for efficient

similarity search over high-
dimensional embeddings [16]

Face detection MTCNN Joint face detection and
alignment; robust across pose
and lighting variations [12]

Face embedding FaceNet (InceptionResnetVV1)  Well-documented architecture
producing 128-dimensional
embeddings [10]

Containerization Docker + Kubernetes Industry standard for
microservice orchestration and
scaling

Message broker Apache Kafka Distributed streaming platform
for asynchronous event
processing

Encryption AES-256 + TLS 1.3 Strong encryption for data at rest
and in transit [17]

The proposed system architecture adopts the microservice design pattern. In this approach, the
system is decomposed into a set of independently deployable services, each responsible for a well-
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defined domain of functionality [15]. The four core microservices identified for the proposed system are
as follows:

Authentication Service. This service is responsible for orchestrating the overall authentication
workflow. When a person approaches a controlled access point, the Authentication Service coordinates
the process of capturing the facial image, requesting biometric identification from the Biometric
Service, verifying the access rights through the Access Control Service, and issuing the final access
decision (grant or deny). The service exposes a RESTful API for integration with hardware controllers
that manage physical barriers such as turnstiles, doors, and gates.

Biometric Service. This service encapsulates all functionality related to facial recognition. It
receives a facial image from the Authentication Service, performs face detection using MTCNN [12],
extracts a 128-dimensional embedding vector using a FaceNet model [10], and performs a nearest-
neighbor search against the database of enrolled employee embeddings. The service returns a candidate
identity along with a confidence score. The threshold for acceptance is a configurable parameter that can
be adjusted based on the security requirements of the facility.

Access Control Service. This service implements the role-based access control (RBAC) model
[18]. It maintains a mapping between employees, their assigned roles, and the access permissions
associated with each role. When the Authentication Service requests an access decision for a given
employee and a given access point, the Access Control Service evaluates the applicable policies and
returns a permit or deny decision. The RBAC model supports hierarchical roles, time-based access
restrictions (e.g., access only during working hours), and temporary access grants for visitors or
contractors.

Logging Service. This service is responsible for recording all access events, including successful
entries, denied attempts, and system errors. Each event record includes a timestamp, the identity of the
individual (if identified), the access point, the decision outcome, and the confidence score of the
biometric match. The Logging Service provides an API for querying the event log, generating reports,
and triggering alerts based on configurable rules (e.g., repeated failed access attempts). The logs are
stored in an append-only manner to ensure auditability and tamper resistance.

The inter-service communication follows an event-driven pattern using Apache Kafka as the
message broker. This design choice ensures that services are decoupled and can process events
asynchronously. For example, when an access event occurs, the Authentication Service publishes an
event to a Kafka topic, which is consumed by the Logging Service. This pattern also facilitates the
addition of new consumers (e.g., a real-time monitoring dashboard) without modifying existing services.

The facial recognition pipeline within the Biometric Service consists of the following stages. First,
the input image is preprocessed by resizing it to the expected input dimensions and normalizing pixel
values. Second, the MTCNN model detects facial regions in the image and produces bounding boxes
along with facial landmark coordinates (eyes, nose, mouth) [12]. Third, the detected face is aligned
based on the landmarks and cropped to a standardized 160x160-pixel image. Fourth, the aligned face
image is passed through the FaceNet model (InceptionResnetV1 backbone pre-trained on VGGFace2
[19]) to produce a 128-dimensional embedding vector [10]. Fifth, the embedding is compared against
the database of enrolled embeddings using cosine similarity as the distance metric. The identity
corresponding to the nearest neighbor is returned if the similarity exceeds the configured threshold.

The enrollment process for new employees involves capturing multiple facial images under
controlled conditions (varying lighting, slight pose changes) to create a robust embedding template. The
system stores the average embedding computed from multiple captures, which improves recognition
robustness compared to using a single image.

Results and Discussion.
The result of this study is a detailed architectural design for an employee access control system
intended for restricted facilities. The design addresses the identified shortcomings of existing systems by

combining biometric identification, role-based authorization, and comprehensive event logging within a
modular microservice framework.
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The proposed architecture offers several advantages over monolithic commercial solutions. First,
the microservice approach allows each component to be developed, tested, deployed, and scaled
independently [15]. For instance, if the Biometric Service experiences high load during peak entry times
(e.g., morning shift changes), additional instances of this service can be deployed without affecting
other components. Second, the use of open-source technologies and well-documented APIs reduces
vendor lock-in and enables organizations to customize the system to their specific needs. Third, the
event-driven communication pattern facilitates extensibility: new services (e.g., anomaly detection,
visitor management) can be added as additional consumers of the Kafka event stream without requiring
changes to existing services.

A critical design consideration is the selection of the biometric recognition threshold. The
threshold directly affects the trade-off between the False Acceptance Rate (FAR) and the False
Rejection Rate (FRR). A lower threshold (i.e., requiring higher similarity for acceptance) reduces FAR
but increases FRR, and vice versa. The appropriate threshold depends on the security requirements of
the facility. For high-security environments, a lower FAR is prioritized even at the cost of higher FRR,
as the consequences of unauthorized access are more severe than the inconvenience of occasional false
rejections. The proposed system design includes a configurable threshold parameter that can be adjusted
by the security administrator.

Table 2 presents a comparative analysis of the proposed system architecture against selected
commercial PACS solutions based on publicly available product specifications.

Table 2 — Comparative analysis of the proposed architecture and commercial solutions

Characteristic Proposed ZKTeco Suprema HID Global
system
Biometric modality Face Face / Face / Face /
Fingerprint Fingerprint/  Fingerprint
Iris
Multi-factor Supported Supported Supported Supported
authentication
Architecture type Microservice Monolithic Monolithic Monolithic
Open API / SDK Yes (REST) Limited SDK  Limited SDK  Partial
Source code Open Proprietary Proprietary Proprietary
availability
Cloud deployment Native (K8s) Optional Optional Optional
RBAC support Full Basic Basic Role-based
hierarchical
Audit logging Centralized, Local database Local database Centralized
streaming
Customizability High Low Low Medium

As shown in Table 2, the proposed system differentiates itself primarily through its open
microservice architecture, native cloud deployment capability, and full hierarchical RBAC support.
While commercial solutions offer mature hardware integration and multi-modal biometric support out of
the box, their proprietary nature limits customization and increases long-term total cost of ownership.
The proposed design intentionally focuses on facial recognition as the primary biometric modality, with
the architecture designed to accommodate additional modalities (fingerprint, iris) as future extensions
through the addition of specialized microservices.

The selection of FaceNet as the facial recognition backbone is motivated by several factors.
FaceNet produces compact 128-dimensional embeddings that are efficient to store and compare,
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achieving state-of-the-art results on the LFW benchmark with an accuracy of 99.63% [10]. The
availability of pre-trained models on large-scale datasets such as VGGFace2 [19] provides a strong
starting point for domain-specific fine-tuning. Furthermore, the triplet loss training objective directly
optimizes the embedding space for the similarity comparison task that is central to identification and
verification [10, 11].

However, it is important to acknowledge the known limitations and challenges associated with the
proposed design. First, the accuracy of facial recognition systems degrades when faces are partially
occluded. The widespread use of face masks during and after the COVID-19 pandemic has highlighted
this issue, with the NIST FRVT study reporting that masked images raised the failure rate of even top-
performing algorithms from approximately 0.3% to about 5%, while many algorithms failed between
20% to 50% of the time [20]. The proposed system addresses this challenge by supporting multi-factor
authentication: when the biometric confidence score falls below a secondary threshold, the system can
prompt the employee to authenticate using an alternative factor (e.g., an RFID badge or a PIN).

Second, the performance of the face detection and embedding extraction pipeline is
computationally intensive and depends on the availability of GPU hardware for real-time processing.
The MTCNN detection stage and the InceptionResnetVV1l embedding extraction stage each require
significant computational resources. Based on published benchmarks, the combined inference time for
detection and embedding extraction on a modern GPU (e.g., NVIDIA Tesla T4) is approximately 50 to
150 milliseconds per image [10]. When combined with network latency and database query time, the
total expected response time is estimated to be in the range of 1 to 2 seconds, which is acceptable for
most access control scenarios but may need optimization for high-throughput entry points.

Third, the storage and processing of biometric data must comply with applicable data protection
regulations. The proposed design incorporates several privacy-preserving measures. Facial images
captured during the authentication process are not permanently stored; only the extracted embedding
vectors are retained. The embeddings are stored in encrypted form using AES-256 encryption, and
access to the biometric database is restricted to the Biometric Service through a dedicated internal API.
All inter-service communication is encrypted using TLS 1.3 [17]. These measures are aligned with the
principles of data minimization and purpose limitation as required by the Law of the Republic of
Kazakhstan on Personal Data and Their Protection [14].

Fourth, the microservice architecture, while offering significant advantages in modularity and
scalability, introduces additional complexity in terms of deployment, monitoring, and debugging. The
system design mitigates this complexity through the use of Kubernetes for container orchestration,
which provides automated deployment, scaling, self-healing, and service discovery. Additionally, the
centralized logging architecture (via the Logging Service and Kafka) ensures that events from all
services can be correlated and analyzed in a unified manner.

Table 3 summarizes the key functional requirements identified for the proposed system.

Table 3 — Key functional requirements of the proposed system

ID Requirement Description

FR-01  Employee enrollment The system shall allow administrators to enroll new
employees by capturing facial images and assigning
roles

FR-02  Biometric identification @ The system shall identify employees by comparing a
captured facial image against the enrolled database

FR-03  Role-based access The system shall grant or deny access based on the
control employee’s role and the access point’s policy [18]

FR-04  Multi-factor fallback The system shall support fallback to a secondary
authentication factor when biometric confidence is low

FR-05 Event logging The system shall log all access events with timestamps,
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identities, decisions, and confidence scores

FR-06  Alert generation The system shall generate alerts for configurable events
such as repeated failed attempts
FR-07  Reporting The system shall provide an APl and dashboard for

querying access logs and generating reports

FR-08 Employee management The system shall support CRUD operations for
employee records, roles, and access policies

The non-functional requirements include a target response time of less than 2 seconds for the end-
to-end authentication process, system availability of at least 99.9%, and horizontal scalability to support
at least 1000 concurrent users.

An important aspect of the proposed design that warrants discussion is the choice between
identification (one-to-many comparison) and verification (one-to-one comparison) modes for the
biometric module. In the identification mode, the system compares the captured facial embedding
against all enrolled embeddings in the database to determine the identity of the individual. In the
verification mode, the individual first presents a claim of identity (e.g., by swiping a badge), and the
system then compares the captured embedding only against the claimed identity’s stored template [4].
Identification mode is more convenient for the user (no additional credential required) but is
computationally more expensive and has a higher error rate as the database size grows. Verification
mode is faster and more accurate for large populations but requires a two-step process. The proposed
system supports both modes, with the choice configurable per access point based on the security level
and throughput requirements.

The proposed RBAC model supports the definition of hierarchical roles, where a higher-level role
automatically inherits the permissions of lower-level roles [18]. For example, a “Department Manager”
role might inherit all permissions of the “Employee” role while additionally having access to restricted
areas such as server rooms or executive floors. This hierarchical structure simplifies administration and
reduces the risk of configuration errors compared to flat role models. Time-based constraints can be
applied to permissions, allowing access to be restricted to specific hours of the day or days of the week.
This feature is particularly useful for facilities that operate in shifts, where different groups of
employees require access to the same areas at different times.

The scalability of the vector similarity search in the Biometric Service is a critical performance
consideration. As the number of enrolled employees grows, the time required for a brute-force nearest-
neighbor search increases linearly. To address this, the proposed design employs the Milvus vector
database, which supports approximate nearest-neighbor (ANN) search algorithms such as IVF_FLAT
and HNSW [16]. These algorithms trade a small amount of accuracy for a significant reduction in search
time, enabling sub-millisecond query latency even for databases containing millions of vectors.

The practical deployment of the proposed system would require the integration of hardware
components, including IP cameras positioned at controlled entry points, computing hardware (GPU-
equipped servers for the Biometric Service), and door/turnstile controllers that can be actuated via API
commands.

Conclusion.

This study has presented a detailed architectural design for an employee access control system
intended for restricted facilities. The proposed system integrates biometric identification based on facial
recognition using convolutional neural networks, a hierarchical role-based access control model, and a
centralized event logging and audit subsystem within a modular microservice architecture.

The key contributions of this work are as follows. A comprehensive analysis of existing access
control approaches and facial recognition technologies was conducted, identifying the limitations of
current commercial solutions — primarily their proprietary nature, limited customizability, and high
cost. A microservice-based system architecture was designed, consisting of four core services
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(Authentication, Biometric, Access Control, and Logging) that communicate asynchronously through an
event-driven pattern. The technology stack was selected and justified based on established criteria
including maturity, performance, and compatibility with the chosen architectural paradigm. The design
addresses practical concerns including biometric data privacy through encryption and data
minimization, graceful degradation through multi-factor authentication fallback, and scalability through
the use of approximate nearest-neighbor search algorithms for embedding comparison.

It is important to emphasize that this article presents the system design and does not include
empirical evaluation results. The software implementation and experimental validation of the proposed
architecture represent the next phase of this research. The planned evaluation will include the collection
of a dedicated facial image dataset, fine-tuning of the FaceNet model on this dataset, measurement of
recognition accuracy under various conditions (lighting, occlusion, angle), assessment of system
response time and throughput, and pilot deployment in a controlled environment.

The results of this study can be used by organizations seeking to design or procure access control
systems that offer the flexibility of an open architecture while meeting the security and compliance
requirements of restricted facilities. The proposed design is also intended to contribute to the academic
discourse on the practical application of deep learning-based biometric technologies in real-world
security systems.
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AHHOTaNuUA.

B crarbe mpexacraBieH OMOIMOMETPHUYECKHII 0030p COBPEMEHHBIX METOAOB TEMAaTHUECKOU
KJaccupukauud U oOHapyKEeHHsI HAyYHBIX TPEHJOB, OCHOBAHHBIX Ha MOJEISAX IIyOOKOro o0y4yeHwus,
NPUMEHUTEIHPHO K aHaJM3y TEKCTOB HAYYHBIX IMyOJUKAIUil. DMIMPHUYECKYI0O OCHOBY COCTaBWIN 657
nyonukanuit 6a3el Scopus 3a 2020-2026 rr.; aHanu3 BBINOJHEH CpPeACTBaMHU Makera bibliometrix B
cpene R. VYcraHoBieHo, 4YTO HalpaBlIEHHE XapaKTEpU3YeTCsl BBICOKMMHM TEMIIaMH  pPOcCTa
(cpenneronoBoit mpupoct 57,4 %). Meronbl rimy0oKOoro oOydeHHs U HMCKYCCTBEHHOTO HHTEIIEKTa
dopMupyroT 06a30Boe SIpo 0O0NACTH, TOTJAa KaK TEMaTHYeCKOe MOJCIMpPOBaHHEe, 00paboTKa
€CTECTBEHHOTO sI3bIka W  OONBIIME S3BIKOBBIE MOJIEIM 3aHUMAIOT TOJOXKEHHE HUIIEBBIX,
pasBuBatommxcst TeM. Crenan BBIBOJ O HAIWYHH HCCIIEAOBATEIBCKOTO MpoOesa B CHCTEMAaTHYECKOM
MPUMEHEHUHU TITyOOKOro 00yUeHUs K TeMaTHUeCcKOl Kiaccu(ukay HaydHbIX TEKCTOB.

KiroueBble ciioBa: enyookoe obyueHue, memamuyeckas Kiaccugpukayus, oOHapysceHue HayyHblx
mpeHoos8, 06pabomKa ecmecmeeHH020 A3bIKA, AHANU3 HAYYHBIX MEeKCMOo8, OUbIUOMempUYecKull aHaIu3.

7. Bsenenue

O0bEM HayuyHBIX TMyONMKaIMil pacTET OecnpeleICHTHBIMU TeMIIAMU, YTO JeJaeT TPaJAullMOHHbIC
«py4HbIe» CcHocoObl 0030pa JUTepaTypbl BCE MeHee NPUMEHUMBIMH M TOPOXKIAeT 3ampoc Ha
aBTOMATH3MPOBAHHBIE METOJIbI aHAJIHM3a TEKCTOB HAYYHBIX ITYOJIUKAIM — IMPEXAE BCETO HA METOJIBI
TeMaTU4YecKol Kiaccu(UKauMu UM OOHApYXKEHUs  HUCCIeAOBaTeNbCKUX TpeHaoB. OO0 3ToMm
CBHJIETEIILCTBYET POCT YMCIIa MACIITaOHBIX HAayKOMETPUYECKHX O030pOB IENBIX MUCIHUILUIMH — OT
HCKYCCTBEHHOT'O MHTENIeKTa B 00pazoBanuu [1] 10 cBoaHbIX 0630poB MU u ananuza GoMbIINX JaHHBIX
B pa3HbIX 00JacTsx [2], — rae aBTOMaTU3MPOBAHHBINA aHAJIU3 TEKCTOB M KIIOUEBHIX CIIOB CTAHOBHTCS
OCHOBHBIM HHCTpyMeHTOM cucTemaruzauuu [3]. OOe 3amaum oTHOcATCS K ob6macTu 0OpabOTKH
€CTECTBEHHOT'O SI3bIKa U BCE Yallle PelIalTcs ¢ TOMOIIbIO MoJiesiel TITyO0KOro o0yueHusl.

AKTyallbHOCTh HAIIpaBJICHUS TOJATBEPKIACTCS KOJIMUYECTBEHHO: OMOIMOMETpUUYECKUN aHalu3
Scopus BbIsiBUI 657 myOnukanumii 3a 2020-2026 rr. co cpenHerooBsiM npupoctoMm 57,4 %. Ilpu stom
METOABl TEMaTHYEeCKOTO MOJENUPOBaHUS M 00pabOTKM €CTECTBEHHOIO s3bIKa 3aHMMAOT Ha
TEMaTHUYECKOH KapTe HHUIIEBOE IOJIOXKEHHE, YTO YKa3blBa€T Ha MccieaoBarenbckuil mpoben. Llensto
o030pa sBISETCS CUCTEMATH3allUs MOJIXOA0B K TEMaTHMUYECKOW KilacCU(PHUKAIMU U OOHApYKEHUIO
HAYYHBIX TPEHIOB Ha OCHOBE IIyOOKOTO OOYdYEHUSs, BBISIBICHHE JOMHHHUPYIONIMX U (POPMHPYIOLTHXCS
HaIpaBIIEHUH U OMpeIeTICHHe HEPEIEHHBIX 3a1a4.

2. MaTtepuaJjibl 1 MeTOAbI

HcTounnkoM MAaHHBIX TOCTyKuia 0a3za Scopus; B BBIOOPKY BKIIOYAINCh MyONUKALUUA 3a
MOCNIeJHUE MATh JIeT TUIOB «article» u «review» Ha aHriamiickoMm s3bike. [lowck crpomiics Kak
nepeceueHue TpEX OJOKOB: 3ajada (TEeMAaTUYECKOE MOJIENUPOBAHUE, KIACCU(PHUKAIMS TEKCTOB,
oOHapyXeHHE TPEHIIOB), MeTona (riIy0okoe oOydeHWe, HEHpPOHHBIC CETH, TpaHCHOPMEpHI, OOJbIINE
SI3BIKOBBIE MOJIENIN) W TIpeIMEeTHasl 00JIacTh (HaydHbIE TEKCThI, HAYKOMETPHs, OMOIMOMeTpusi). AHAIH3
U BU3yalu3alMs BBIIOJNHEHB B cpene R ¢ ucnonbp3oBanumem makerta bibliometrix m uHTepdeiica
biblioshiny [4]. WroroBas BbiOOpka — 657 myOmukauuit (409 crateit u 248 o63opoB) uz 429
HMCTOYHHUKOB; YUCJIO aBTOPOB — 2309, mosist MeXIyHapOIHBIX KoJabopanuii — 27,6 %, cpeaHee 4ruciio
[UTUPOBAHUH Ha TOKyMEHT — 14,2.

3. Pe3yabTaThl 0M0IMOMETPHYECKOT0 AHAJIN3A
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3.1. Ilmnamuka myO0JUKANMOHHOM AaKTHBHOCTH

l'omoBas nuHamuka (puc. 1) IeMOHCTpUpYeT ycKopsromuiics poct: 9 myonukanuit B 2020 r., 25,
42, 67, 130 u 247 — x 2025 r. Boicokuii Temn npupocta (57,4 %) U HUBKHUI CpeAHMII «BO3pACT»
nokymenTa (1,61 roma) yka3pIBaroT Ha CTAJHIO AKTUBHOTO ()OPMUPOBAHUS 00IACTH.
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Pucynox 1 — JJunamuka yucna nybaukayuii no 200am
3.2. TpenngoBbie TEMbI
AHanM3 TPEeHAOBBIX TeM (pHC. 2) TOKa3bIBACT, YTO CAMBIMH YACTOTHBIMU U CBEKHMHU (ITHMK OKOJIO
2025 r.) tepmmHamu sBisitorcsi «deep learning» wm «artificial intelligence», Torma kak paHHHE
HeipocereBsle moaxonbl (LSTM, muk oxono 2022 r.) TepAOT aKTyalbHOCTh — HAIUIO CIBUT B
CTOPOHY TPaHC(HOPMEPHBIX APXUTEKTYP.
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3.3. TemaTnueckasi CTpyKTYypa 00/1acTH

TemaTtnueckas kapra (puc. 3) pacnpenenseT KiacTepbl M0 OCSIM LEHTPAIbHOCTU M IJIOTHOCTH.
Kmacrep «deep learning / artificial intelligence» oTHocutcst kK 6a30BBIM TemaM (IICHTPAJIbHBIM, HO
HEJIOCTaTOYHO pa3paboTaHHBIM), a Kiactep «topic modeling / natural language processing / data
mining» (Bkitouas text classification, LLM, BERTopic, LDA) — k HMIIEBHIM M pPa3BUBAIOLIUMCS.
NmenHo mnocnenHuil OObEIUHSET METOJbl TEMaTHUECKOW KIACCU(PHUKAIMM HAayYHBIX TEKCTOB U
HaxoauTCs Ha nepudepun 00JaCTH, YTO KOJTMIECTBEHHO IMOATBEPHKIAET NCCIEA0BATEILCKUM MPOOETT.
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3.4. Ki1roueBble MOHATHA M HCTOYHUKH

YactoTHbll aHanu3 (puc. 4) MOATBEP)KAAET BBIBOABI KapThl: JuaupyroT «deep learning» (279),
«artificial intelligence» (255), «bibliometrics» (243), «machine learning» (213), a npoduibHbIE
TepMuHbl «topic modeling» (62) u «natural language processing» (44) Bcrpeuarorcs pexe. Cpeau
WCTOYHUKOB (puC. 5) MpeoOiamaloT M3JaHUS IMUPOKOTO W METUIIMHCKOTO TPOQHIIs; MPOQUIEHBIMA

aBisAroTCs Scientometrics u Artificial Intelligence Review.
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Pucynox 5 — Haubonee npodykmuenvie ucmouHuxu

4. AHAJIM3 OCHOBHBIX HANPABJIEHUH MCCIe0BAHUI
4.1. TemaTn4eckoe MOIeJIMPOBAHUE TEKCTOB

ba3oBbIM 1MOAXO0/J0M K BBISIBICHHIO TEM CTajlo jareHTHoe pasmelienue [Jupuxne (LDA) —
MOPOXKIAIOLIAsl BEPOSITHOCTHAST MOJIENb, NMPEACTABIISIONIas JOKYMEHT KaK CMECh JIATEHTHBIX TeM [5].
LDA u ero mMomudukanuyu MPUMEHSIOTCS IS CHCTEMAaTHU3allMd HAYYHBIX KOPITYCOB: KOHTEKCTHOE
TEeMAaTUYECKOe MOJeIupoBaHue — B uccinenoBanusx UM s sHepretuku [6], coueTaHue aHaiudsa
JaHHBIX M MOJICIIMPOBAaHMUs — B 0030pe 1Mo HU(POBBIM ABOWHHUKAM [7], CTPYKTYpHOE TEMaTHYECKOE
MOJICTIUPOBAaHUE — B OHOIMOMETPHUYECKOM aHaIHM3e JHUTEepPaTypbl IO aHAIM3y TOHAIBHOCTH [8].
OrpaHuyueHus KJIACCHUUECKUX Mojeyied (IIpeICTaBlIeHHE «MELIOK CJIOBY», UTHOPUPOBAHME KOHTEKCTA,
3aJlaHue YKcia TeM) CTaji CTUMYJIOM Iepexo/ia K HeHpOoCeTeBbIM METOIaM.
4.2. BekTopHble npeacTaBjeHus U TpaHcopMepHbIe MOe/IH

[IpuHIMIMATBHBIA CABUT CBSI3aH C apXUTEKTypoill TpaHcpopMmepa Ha OCHOBE MeEXaHHU3Ma
BHuMaHus [9] u monensto BERT ¢ aBynanpasnennsiM nipenooydenueM [10]. Ha ux ocHOBe pa3Buiinch
HeipoceTeBble MeTOABI TeMaThueckoro MoaenuposaHus: BERTopic o0benusser npeacTaBieHUs
TpanchopmepoB ¢ kiactepusanuet u mepoit c-TF-IDF [11]. Pa3BuBaroTcsi THOpUIHBIE CHCTEMBI,
coueTarIme Tematuueckoe Mmozenuposanue, BERT u cBs3pIBaHME CyIIHOCTEH i BBISBICHHUSA
nepefoBeix TeM [12]; pacT€T uHTEpec K OOJBIINM SI3bIKOBBIM MOJENSAM, 4Yed B3PBIBHOW pOCT
3adukcupoBan Oubmmomerpuuecku [13], a camu LLM mnpumensitorcs Ui aBTOMaTH3alUU
TeMaTU4eCcKux 0030pos [14].
4.3. TemaTnueckas kjiaccu@uKanusi HAyYHbIX TEKCTOB

JIOMUHUPYIOIIUM MOJAXOJIOM K KJacCH(UKAIlMM HAyYHBIX TEKCTOB CTajJd MOJIEIM Ha OCHOBE
BERT u ux n1oMeHHO-aJIaNTHPOBAHHBIE BAPUAHTHI; OUOIMOMETPUYECKUIN aHAIN3 MOATBEPKAAET POCT
storo HanpasieHus [15]. IlokazaHo, uTo npenoOydyeHne Ha HAyYHBIX TEKCTaX CYIIECTBEHHO MOBBIIIAET
KayecTBO Kiaccugukanuu [16]; cmexsbsle 3agaun NLP (Hanpumep, ompejaeneHue MO3UIMU aBTOPA)
JEMOHCTPUPYIOT MIEPEHOCUMOCTh METOJIOB Ha Hay4Hble TeKCTHI [17]. Cnennduka HaydHbIX TEKCTOB —
TEPMUHOJIOTHYECKAsi ~ HACHIIIEHHOCTh W (OpMaIM30BaHHAs  CTPYKTypa —  OOYCIIOBIMBAET
MPEUMYIIECTBO JOMEHHO-aJalTHPOBAHHBIX MOJIENIEH.
4.4. O0Hapy:KeHHe U NPOTHO3MPOBAHNE HAYYHBIX TPEH/I0B

[Ipocreiimme MeTO I OCHOBAHBI HA JMHAMHUKE YaCTOTHI KITFOUYEBBIX ¢JoB [3]. bonee mpoasuHyThIe
HCIOJIb3YIOT CEMAaHTUYECKUE U HENPOCETEBBIE MOAEIH Ul IPOTHO3UPOBAaHUA TpeHA0B [18]; coueTanue
riy0oKol HeipoceTn ¢ OMOIMOMETPUYECKUM HMHAUKATOPOM 00€CIeYHBAET MPOTHO3 (HPOPMUPYIOIIUXCS
tem [19], a cetu LSTM npumeHsSIUCh Al TEXHOJOTHYecKoro mnporHo3upoBanusa [20]. OtnensHoe
HaIpaBlieHUE — UHTETpalys HeMpOCEeTEeBOro TEMaTHUYECKOr0 MOJIEIMUPOBAHUS B HAYKOMETPHIO: 0030p
0630poB o MU BeimonueH coBmectHo ¢ BERTopic [21].
4.5. bubauomeTpuyecKkue UCCIe0BAHNS NPeIMeTHBIX 00J1acTei

3HauynTeNbHAS YacTh pabOT — HayKOMETpUYecKue O0030pbl OTHENbHBIX OOJIacTei, Tae
TeMaTuueckuii ananu3 BcromorateneH: M B oOpazoBanuu [1], Temarndeckue MpPOPHIBBI B YMHBIX
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oOpasoBarenbHBIX cpemax [22], cBomubie 0030psl MM u Oompmmx manHbX [2]. XapakTepHO, YTO B
OOJNIBIIMHCTBE M3 HHUX TIIyOOKOE€ OOy4YeHHE BBICTYHNAeT OOBEKTOM H3YyUEHHs, a HE WHCTPYMEHTOM
aHaJIM3a, 4TO MOATBEPKAACT BBISIBJIICHHBII Hp06€.]'[.

7. Obcyxnenue

Meroasl tiybokoro oOydeHus um WM 3akpenuianch Kak 0a30BbI HMHCTPYMEHTApHWi: OHHU
LEHTPAJIbHBI, BBICOKOYACTOTHBI M PAaCTyT, @ MeToanueckuil ¢pynaament (tpancdopmep [9], BERT [10],
BERTopic [11]) chopmupoBan. OpHako BX MPUMEHEHHE UMEHHO K TEMAaTHYECKOW KiacCU(UKAIIUU U
AHAJIN3Y HAaYYHBIX TCKCTOB ocTaérest HHUIICBBIM, HEAOCTATOYHO KOHCOJIMAUPOBAHHBIM HAIIPABJICHUCM.
9t10 PACXOKACHUE MEXKAY 3PCIOCTEIO METOAA U HCI[OCTaTO‘{HOfl npopa60TaHH00beo CTO IIPUJIOKCHUS
ONpeAeNseT HAyYHYI HOBH3HY JAIBHEWINIUX WCCIEAOBAaHWNA W  OOOCHOBBIBACT pPa3pabOTKy
CHEIUAaTU3UPOBAHHBIX PEIICHUH I KOPITYCOB HAYYHBIX MYyOJIMKAIUH.

OrpannyeHnus aHayn3a: BEIOOpKAa OCHOBaHa Ha OAHOM 0aze (Scopus) M aHIJIOA3BIYHBIX padOTax;
I.HI/I[)OKI/Iﬁ 3arpocC 3axBaTul CMEKHBIC, B TOM YHCIEC MCAWINHUHCKHUEC, HCCICIOBAHUA, IIOOTOMY B
JaIbHEUIIIEM — 3ampoc  MOXKET OBITh CY)KCH. buOmMOMeTpuveckue HWHIAUKATOPHl  OTPAXKAIOT
KOJIMYCCTBCHHBIC 3aKOHOMCPHOCTH u JOJI?KHBI JOITIOJIHATHCA COACPIKATCIbHBIM AdHaJIn30M
IEPBONCTOYHUKOB.

7. 3akJjioueHue

[Tpumenenne mMonenel riryOOKoro oOydeHHsl K TEMaTHYeCKOH KiacCu(UKaui U OOHAPYKEHUIO
HAayY4YHBIX TpPCHAOB B TCKCTAX HAYYHBIX Hy6J'II/IKaI_II/II71 SABJISICTCA aKTYaJIbHBIM U 6BICTpOpaCTyH_II/IM
HampaBlieHueM (cpeaHeronoBoi mpupoct 57,4 %). I'mybokoe oOyuenue dopmupyer 0a30Boe SApO
O6J'I8.CTI/I, TOrJa Kak €ro CICHHUATIU3UPOBAHHOC INPHUIIOKCHHUEC K aHAJIM3Y HAYYHBIX TCEKCTOB ocTaércs
HE/IOCTaTOYHO M3y4YeHHBIM. [lepcnekTHBHBI: cpaBHEHHE apXxuTekTyp (TpaHcopmepsi, BERT,
BERTopic) mnsa TemaTHueckod KiacCU(PHUKAIMU, METOAbI paHHEro OOHApYXEHUS TPEHIOB U
(hOopMHUPOBaHHE CTICIIHATM3UPOBAHHBIX KOPITYCOB HAYYHBIX MyOIMKAIUN. DTH 3a7a4i COCTABAT OCHOBY
nocjaeaAyromero JucCepTaquoOHHOIro UCCICAOBAHUS.

BK.]IaIl aBTOPOB. ABTOp CaAMOCTOATECIIBHO BBIIIOJIHUJI BCEC 3Tallbl HMCCIICAOBAHMUA. HcTouHUKH
¢punancupoBanms. VccnenoBanue BEINOIHEHO 0€3 BHEIIHETO (PMHAHCUPOBAHUS.

Cnucok Jmmreparypsbl

[1] X. Chen, D. Zou, H. Xie, G. Cheng, C. Liu, Two Decades of Artificial Intelligence in Education,
Educational Technology and Society 25 (2022), no. 1, 28-47.

[2] P.V. Thayyib, R. Mamilla, M. Khan et al., State-of-the-Art of Artificial Intelligence and Big Data
Analytics Reviews in Five Different Domains: A Bibliometric Summary, Sustainability 15 (2023),
no. 5, art. 4026. https://doi.org/10.3390/su15054026

[3] W. Lu, S. Huang, J. Yang et al., Detecting research topic trends by author-defined keyword
frequency, Information Processing and Management 58 (2021), no. 4, art. 102594.
https://doi.org/10.1016/j.ipm.2021.102594

[4] M. Aria, C. Cuccurullo, bibliometrix: An R-tool for comprehensive science mapping analysis,
Journal of Informetrics 11 (2017), no. 4, 959-975. https://doi.org/10.1016/.j0i.2017.08.007

[5] D.M. Blei, A.Y. Ng, M.I. Jordan, Latent Dirichlet Allocation, Journal of Machine Learning
Research 3 (2003), 993-1022.

[6] T. Saheb, M. Dehghani, T. Saheb, Artificial intelligence for sustainable energy: A contextual topic
modeling and content analysis, Sustainable Computing: Informatics and Systems 35 (2022), art.
100699. https://doi.org/10.1016/j.suscom.2022.100699

[7] K. Kukushkin, Y. Ryabov, A. Borovkov, Digital Twins: A Systematic Literature Review Based on
Data Analysis and Topic Modeling, Data 7 (2022), no. 12, art. 173.
https://doi.org/10.3390/data7120173

[8] X. Chen, H. Xie, A Structural Topic Modeling-Based Bibliometric Study of Sentiment Analysis
Literature, Cognitive Computation 12 (2020), no. 6, 1097-1129. https://doi.org/10.1007/s12559-
020-09745-1

[9] A. Vaswani, N. Shazeer, N. Parmar et al., Attention is all you need, in Advances in Neural
Information Processing Systems 30 (NeurlPS 2017), 5998-6008.

97


https://doi/
https://doi/
https://doi/
https://doi/
https://doi/
https://doi/

Me:xkayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 2 (309) 2026 r.

[10] J. Devlin, M.-W. Chang, K. Lee, K. Toutanova, BERT: Pre-training of Deep Bidirectional
Transformers for Language Understanding, in Proceedings of NAACL-HLT 2019, 4171-4186.
[11] M. Grootendorst, BERTopic: Neural topic modeling with a class-based TF-IDF procedure,
arXiv:2203.05794 (2022). https://doi.org/10.48550/arXiv.2203.05794

[12] T. Dillan, D.H. Fudholi, LDAViewer: An Automatic Language-Agnostic System for Discovering
State-of-the-Art Topics in Research Using Topic Modeling, BERT, and Entity Linking, IEEE
Access 11 (2023), 59142-59163. https://doi.org/10.1109/ACCESS.2023.3285116

[13] L. Fan, L. Li, Z. Ma et al., A Bibliometric Review of Large Language Models Research from
2017 to 2023, ACM Transactions on Intelligent Systems and Technology 15 (2024), no. 5, art. 91.
https://doi.org/10.1145/3664930

[14] B. Gana, A. Leiva-Araos, H. Allende-Cid, J. Garcia, Leveraging LLMs for Efficient Topic
Reviews, Applied Sciences 14 (2024), no. 17, art. 7675. https://doi.org/10.3390/app14177675

[15] G. Sarin, P. Kumar, M. Mukund, Text classification using deep learning techniques: a bibliometric
analysis and future research directions, Benchmarking: An International Journal 31 (2024), no. 8,
2743-2766. https://doi.org/10.1108/B1J-07-2022-0454

[16] M. Khadhraoui, H. Bellaaj, M.B. Ammar, H. Hamam, M. Jmaiel, Survey of BERT-Base Models
for Scientific Text Classification: COVID-19 Case Study, Applied Sciences 12 (2022), no. 6, art.
2891. https://doi.org/10.3390/app12062891

[17] D. Kiigiik, F. Can, Stance detection: A survey, ACM Computing Surveys 53 (2021), no. 1, art. 12.
https://doi.org/10.1145/3369026

[18] M. Krenn, A. Zeilinger, Predicting research trends with semantic and neural networks with an
application in quantum physics, Proceedings of the National Academy of Sciences 117 (2020), no.
4,1910-1916. https://doi.org/10.1073/pnas.1914370116

[19] Z. Liang, J. Mao, K. Lu, Z. Ba, G. Li, Combining deep neural network and bibliometric indicator
for emerging research topic prediction, Information Processing and Management 58 (2021), no. 5,
art. 102611. https://doi.org/10.1016/j.ipm.2021.102611

[20] N. Gozuacik, C.O. Sakar, S. Ozcan, Technological forecasting based on estimation of word
embedding matrix using LSTM networks, Technological Forecasting and Social Change 191
(2023), art. 122520. https://doi.org/10.1016/j.techfore.2023.122520

[21] R. Raman, D. Pattnaik, L. Hughes, P. Nedungadi, Unveiling the dynamics of Al applications: A
review of reviews using scientometrics and BERTopic modeling, Journal of Innovation and
Knowledge 9 (2024), no. 3, art. 100517. https://doi.org/10.1016/j.jik.2024.100517

[22] FJ. Agbo, S.S. Oyelere, J. Suhonen, M. Tukiainen, Scientific production and thematic
breakthroughs in smart learning environments: a bibliometric analysis, Smart Learning
Environments 8 (2021), no. 1, art. 1. https://doi.org/10.1186/s40561-020-00145-4

98


https://doi/
https://doi/
https://doi/
https://doi/
https://doi/
https://doi/
https://doi/
https://doi/
https://doi/
https://doi/
https://doi/
https://doi/

Me:xkayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 2 (309) 2026 r.

POJIb ITATOJIOI'MU DHAOMETPHUA B PASBUTUU ) KEHCKOI'O BECILIOAUA:
COBPEMEHHBIH B3I'JIsI]]

Kaupam Aasxcan,

Peszuoenm xageopwr axywepcmea u eunexonozuu,

HAO «Kazaxcxuii hayuonanvHolii meouyunckuti yuusepcumem um. C. /1.
Acgpenousposay,

Cepik Pyxus,

Peszuoenm kageopwr axywepcmea u eunexonozuu,

HAO «Kazaxcxuii hayuonanvHolii meouyunckuti yuusepcumem um. C. /1.
Acgenousposay,

Ceporcan ¥nnan,

Peszuoenm kageopwr axywepcmea u eunexkonozuu,

HAO «Kazaxckutl nayuonanohuiti meouyurckutl ynusepcumem um. C /1.
Acgpenousposay,

Hayunwiii pykosooumens: Acanosa E.A.,

K.m.n., npogheccop xaghedpul axywepcmea u eunexono2uu,

HAO «Kazaxckuil nayuonanohwviti meouyunckuil ynusepcumem um. C. /1.
Acgenousposay,

Anmamut, Kazaxcman.

AnHoTanus. [laTosoruss SHIOMETpUS 3aHUMAET BaXXHOE MECTO B CTPYKTYpE IKEHCKOTO
Oecronusi, OKa3blBasg HEMOCPEACTBEHHOE BIUSHHE HA TMPOILECCHl UMIUIAHTALMU, PaHHETro
AMOPHOHAILHOTO PAa3BUTUS U HACTYIUICHUS KIMHAYECKOW OepeMeHHOCTH. HecMoTps Ha 3HaYUTENbHBIC
JOCTUKEHHSI B O0JIACTH BCIIOMOTATENBHBIX PENPOIYKTUBHBIX TEXHOIOTHH, 3(P(HEKTUBHOCTD JEUEHUS
Oecryioiuss BO MHOTOM OIIPENEsIeTCsl COCTOSSHUEM SHIOMETPHSI M €ro CIoCcOOHOCThIO 00eCreunBaTh
dbopMUpOBaHHE  ONTHUMAIBLHOTO  UMIUIAHTAIMOHHOTO  OKHA.  COBpeMEHHbIE  HCCIEIOBAHHUS
CBUJICTEIBCTBYIOT, UYTO XPOHUYECKHH SHIOMETPUT, TMOJUIBI JSHIAOMETPHUSA, TUIEPIIACTUYECKUE
MPOLIECChl, BHYTPUMATOYHBIE CHUHEXUHU, HAPYIICHHS PEUENTUBHOCTH U HM3MEHEHHUS MOJIEKYJISIPHOIO
poQuIIs YIHAOMETPHUS MOTYT CYIIECTBEHHO CHM)KATh BEPOSTHOCTh €CTECTBEHHOTO 3a4aTHsI M YCIICIITHBIX
MIpOrpamMM 3KCTPaAKOPHOPAIBLHOTO OTIOAOTBOPEHUSI.

Hacrosiuii nutepatypHbiii 0030p TMOCBSIIEH aHAINW3Y COBPEMEHHBIX TMPEJICTABIECHUNA O POJHU
MATOJIOTUHU YHAOMETPHUS B Pa3BUTHH KEHCKOT0 Oecruioaus. PaccMoTpeHbl OCHOBHBIE MOP(OIOTHYECKUE
U (QYHKIIMOHAIbHBIE W3MEHEHHUS DHJIOMETPHS, COBPEMEHHBIE METOJbl JHUArHOCTUKH, BKJIIOUAs
yJIBTPa3BYKOBOE HCCIIeOBaHUE, O(pUCHYIO TUCTEPOCKOIHIO, MOP(}OTOTHUECKYIO u
MMMYHOTHCTOXUMHUYECKYIO OIIEHKY, a TaK)K€ MOJICKYJSAPHBIE MOAXOIbl K M3YYCHHIO PElENTUBHOCTH
soMeTpusi. OOOOIICHBI JaHHbBIE O BIMSHHUH PA3IMYHBIX MATOJOTHYECKHX COCTOSHUUN DHIOMETpPHUsS Ha
4aCTOTY HWMIUIAHTAIlMN, KIWHUYECKOW OEpeMEHHOCTH U >KHBOPOXKICHHS, a TaKXKE PACCMOTPEHBI
COBPEMEHHBIE MOAXO/IbI K UX KOPPEKIIHUU.

AHanu3 onmyOJIMKOBAHHBIX HCCIEJOBAaHUN TOKAa3bIBAE€T, UTO CBOCBPEMEHHAs JMAarHOCTHKA |
MATOTEHETHYECKU OOOCHOBAaHHOE JIeYCHHE 3a0O0JICBAaHUU  DHAOMETPHUSI  SBJISIOTCS  BaKHBIMH
KOMITOHCHTaMH TIEPCOHATU3UPOBAHHON CTpaTeTHH BEJCHUS TMAIMEHTOK C OECIIoNueM W TO3BOJISIOT
MOBBICUTH YP(HEKTUBHOCTH PEIPOYKTHUBHBIX TEXHOJIOTHH.

KuroueBble cioBa: dwenckoe decniooue; s3HOOMempuil; NAMONO2U IHOOMEMPUs; XPOHULECKUL
9HOOMempum, peyenmueHOCms IHOOMEMPUS, UMNIAAHMAYUSL, NOJUNBL IHOOMEMPUSL, 6HYMPUMATNOYHbLE
CUHexuu.

BBenenne. becrnonue octaercs onHON W3 Hanboyiee 3HAYMMBIX MEIMKO-COIHAIBHBIX MPOOIeM
COBPEMEHHOM penpoayKTUBHON MeauuuHbl. [Io onenkaM BecemMupHON opraHu3anuu 3[paBOOXpaHEHuU,
C HapylieHHeM (DepTHIIBHOCTH B TEUYCHUE JKM3HU CTAIKUBACTCS MPUMEPHO KAXKIBIA IIECTON UYeloBeK
PENpPOAYKTUBHOIO BO3pacTa, 4YTO OMNpENEsieT BBICOKYIO aKTyalbHOCTh IOHMCKa (DaKTOPOB,
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OTPaHUYMBAIOIINX HACTYIUICHHE OEPEMEHHOCTH, ¥ COBEPIIIEHCTBOBAHMS METOIOB UX Koppekiuu [1]. Ha
NPOTSHKEHUH MHOTHX JIET OCHOBHOE BHUMAaHHE YJIENSTIOCH OI[CHKE OBYJIATOPHOM (DYHKIIHMH, COCTOSTHUIO
MaTOYHbIX Tpy0 M KauecTBy 53MOpPHOHOB, OJHAKO B IOCJIEIHME TIOAbI Bce Oobllee 3HAYCHHE
npuoOpeTaeT u3yuyeHHE OSHJIOMETpUsS KaK aKTUBHOW OWOJOTHMYECKOW TKaHM, 0OecreunBaronen
YCHENTHYI0 UMIUIAaHTAIUIO U JalbHEHIIee pa3BuTe 6epeMeHHoctu [2,3].

CoBpeMeHHbIE TPEACTaBICHUA O (PU3HONOTUU HSHAOMETPHsS CYIIECTBEHHO paCIIUPUIHChH
Onarozapsi UCCIEIOBaHUSM MOJIEKYJISIPHBIX MEXaHHU3MOB PELENTUBHOCTH. VI3BECTHO, YTO ycIelIHas
UMIUIAHTALMs BO3MOXHA JIMIIb NPU COBHAJAECHUU SMOPHUOHAIBHOTO PAa3BUTHS C OIPAaHUYEHHBIM I10
BPEMEHU «OKHOM HMIUIAHTALMU», BO BpEMs KOTOPOI'O SHIOMETpUIl IpHOOpeTaeT ONTUMAallbHbIE
MOp(OJIOTHUECKUE, HMMYHOJIOTHYECKAE M  MOJIEKYJSIpHBIE — XapakTepucTtuku. DopmupoBaHue
PELIENITUBHOIO SHIOMETPHUS PETYIIUPYETCsl CIOAKHBIM B3aUMOACHCTBUEM II0JIOBBIX CTEPOHIOB, (HaKTOPOB
pocTa, IIUTOKMHOB, KJIETOK BPOKJIEHHOTO MMMYHHUTETa U MoJieKys aiare3uu. Hapymenue moboro us
3TUX 3BEHBEB CIOCOOHO IMPHUBECTM K CHI)KEHUIO BEPOSTHOCTH MMIUIAHTALMM JaXke IpPU IEepeHoce
SMOPHOHOB BBICOKOTO Ka4€CTBa, UYTO MOATBEP)KAACTCS PE3yIbTaTaMHi COBPEMEHHBIX (PyHIaMEHTaIbHBIX
U KJIMHUYECKHX HCClenoBanuii [4—6].

[laTonmorusi »HAOMETpUS pacCMaTPUBAECTCSl KaK OJMH U3 3HAYUMBIX (PAKTOPOB >KEHCKOIO
Oecrutonusa. Hamboisiee pacnpocTpaHeHHBIMH 3a00J€BaHUSAMU SBISIOTCS XPOHUYECKUH SHIOMETPHT,
MOJIMIIBI  DHJIOMETpUS, THUIEpIUIa3us dSHAOMETPHs, BHYTPUMATOYHBIE CHHEXUHU, IOCIIEICTBUS
NIEPEHECEHHBIX BHYTPUMATOYHBIX  BMELIATEIbCTB, a Takke (YyHKIHOHAJIbHbIE HApyLIEHUS
peLEenTUBHOCTU O€3 BbIPaXKEHHBIX CTPYKTYPHBIX U3MeHEHUH. HakomieHHble TaHHbIE CBUJIETENIbCTBYIOT,
YTO YKa3aHHbIE COCTOSHHUA MOTYT COIIPOBOXKIATbCS W3MEHEHHEM apXUTEKTOHMKH SHJIOMETPHS,
HapyIIEHHEM BaCKYyJSpHU3alUH, XPOHWYECKOHW BOCHATUTENBHOW WHUIbTpanmen, aucOanaHcoM
MMMYHHBIX PEaKLUi U U3MEHEHUEM DKCIPECCHU I'€HOB, YyYaCTBYIOLIMX B IIpolieccax MMILIaHTanuu. B
pe3ysibTaTe CHUXAETCS BEPOATHOCTb ECTECTBEHHOI'O HACTYIUIEHUS OEpEeMEHHOCTH, YMEHbIIAETCs
3G GEKTUBHOCTh MPOrpaMM BCIIOMOTAaTEIbHBIX PENPOAYKTHBHBIX TEXHOJIOIMH M BO3PAaCTaeT PHUCK
pPaHHHX PENPOAYKTUBHBIX moTeps [7—10].

Pa3BuTHe COBpEMEHHBIX METOJOB AMATHOCTUKHM CYIIECTBEHHO W3MEHMJIO MOJXOAbl K OLIEHKE
COCTOSIHUSI SHJIOMETPHS y MallMEeHTOK ¢ OecrutonueM. Hapsiny ¢ TpaHCBarmHaJbHBIM YJIBTPa3BYKOBBIM
UCCJIEIOBAaHUEM ILIHPOKOE MPUMEHEHHE TMOJIy4Yid O¢QuCHAs THUCTEPOCKOIus, Mopdonoruueckoe
ucclieloBaHNe OMOINCHMHOrO MaTepuajia, UMMYHOTHCTOXMMHYECKOE OIpe/eieHne IIa3MaTHYeCKUX
KJIETOK ¢ ucrnosib3oBanueM CD138, MosexynspHble METOAbl OLUEHKU PELUENTHUBHOCTU SHIOMETPUS U
aHaM3 ero MukpoOuoma. KoMIUIeKCHOE HCIONB30BaHME 3THUX TEXHOJIOTMH MO3BOJSET BBIABIATH
U3MEHEHHUs, KOTOpble paHee OCTABAJINCh HEIUArHOCTUPOBAHHBIMU, W BBIOMpaTh Haubolee
pallMOHANIBHYIO TaKTHKY JeueHHs. B CBA3M ¢ MOCTOSIHHBIM HAaKOIUIEHHMEM HOBBIX JAaHHBIX OCOOBIM
MHTEpPEC NMPEACTABISAET CUCTEMATU3AIUSI COBPEMEHHBIX MPEACTABICHUI O POJIM MAaTOJIOTUN SHIOMETPUS
B CTPYKTYpE >KEHCKOro OecIIous, BOSMOXKHOCTAX €€ CBOCBPEMEHHON IMAarHOCTHKH M BIMSHUM Ha
pe3yJIbTaThl €CTECTBEHHOT'O 3a4aTHs ¥ POTrpaMM BCIIOMOTATENbHBIX PENPOAYKTUBHBIX TEXHOJIOTHI.

Ienbto HACTOSIIETO JIUTEPATYPHOrO 0030pa SIBIAETCS aHAJIM3 COBPEMEHHBIX JIAHHBIX O BIUSHHUU
MATOJIOTUU  DHJIOMETPUST HA PENPOAYKTHUBHYIO (YHKIMIO, a TakKe OIIEHKa COBPEMEHHBIX
JMArHOCTHYECKUX M JICUEOHBIX IOJXOJI0B, HAMPABJICHHBIX Ha MOBBbIIEHUE 3((HEKTUBHOCTU JICUCHHS
OecIIoaus.

Matepuajbl 1 MeTOAbI McCIe0BAHUs. BbUT BHINONIHEH JIUTEPAaTypHBIN aHaIU3 MyOJUKAIUi B
MeXIyHapoaAHbIX Oubnmorpaduueckux 6azax ganHbix PubMed/MEDLINE, Scopus, Web of Science u
Cochrane Library. B ananu3 BKIIIOYaJaHCh OpUTHHAIBHBIE HCCIIEAOBAHUS, CUCTEMAaTHYECKUE 0030phI,
MeTaaHallu3bl, KIMHUYECKHE PEKOMEHJAIMU U KOHCEHCYCHbIE JTOKYMEHTHI, IOCBSIICHHbIE POJIU
NATOJIOTUU SHAOMETPHS B Pa3BUTHU >KEHCKOTO OECIIONUs, AMAarHOCTUKE HapYIIEHUH PelenTHBHOCTU
SHAOMETPHUSI, XPOHUYECKOTO SHJIOMETPUTA, BHYTPUMATOYHON IMATOJIOTMM M UX BIHUSHHUIO HAa HCXOJbI
€CTECTBEHHOI'0 3a4yaTHsi U IPOrpaMM BCIOMOTATEJIbHBIX PENPOAYKTHBHBIX TexHoJjoruil. IIpmopurer
OTJaBajICs MyOJUKaLKAM, ONyOJIuKOBaHHBIM B nepuoj 2020—2026 rr.; OAHOBPEMEHHO AJII PACKPBITHS
(dyHIaMEHTaJIbHBIX  aCMEKTOB MaToreHe3a M (OPMUPOBAHUS  COBPEMEHHBIX  IPEJCTaBICHHMA
HCIOJIb30BATINCH OTJENIbHBIE BBICOKOLUTHPYEMBIE UCCIIEI0BaHU 00jIee PaHHUX JIET.
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Pe3yabTarhl HCCIeI0BAHUA. DHIOMETPUN MPEACTABISIET COOOM BBICOKOCIICIIMATIM3UPOBAHHYIO
TKaHb, (DYHKIIMOHAJIFHOE COCTOSHHE KOTOPOH OmpenenseT BO3MOXKHOCTh YCHEUTHOW HMMIUIaHTAIluU
sMOpuoHa. COBpPEeMEHHBIE HCCIEIOBAaHUSI IOKA3bIBAIOT, 4YTO HAapylIEHUE ero Mop(hoIoruueckoit
CTPYKTYpPBI JAJIEKO HE BCEr/la COINPOBOXKIAETCS BBIPAKEHHBIMU KIMHUYECKUMU IPOSBIICHUSMHU, TOTAA
KaK M3MEHEHHUS MOJIEKYJISIPHBIX MU MMMYHOJOTMYECKMX MEXaHU3MOB MOTYT CYHIECTBEHHO CHUXATb
PENpPOAYKTUBHBIN NOTEHIMAI JIaXKe P COXPAHEHHOM OBYJIALIMU, HOPMaJIbHOM OBapUAJIbHOM pE3EpBE U
nepeHoce IMOPUOHOB BBICOKOTO KadyecTBa. B CBSA3M € 3THM MaTONOTHs 3HIOMETPUSI pPacCMAaTPUBACTCS
HE TOJBKO Kak CaMOCTOSITENbHBIM (hakrop Oecryiofus, HO U Kak OJHA W3 MPUYHH
HEYJIOBJIETBOPUTEIBHBIX PE3YJIbTATOB MPOTPaMM BCIIOMOTATENbHBIX PEMPOJAYKTUBHBIX TEXHOJIOTUN [9—
11].

Hawnbonee wu3ydeHHOW mMmarosjorueld HHAOMETPHUS OCTAeTCS XPOHUYECKHH SHIOMETpUT. Ero
pacrpoCTPaHEHHOCTh CpPEAM JKEHIIMH ¢ OeCIUIONMEeM CYIIECTBEHHO TIPEBBINIACT aHAIOTUYHBIH
MoKaszareiab B OOIIeH NOMyNALMHU, a TpPU TMOBTOPHBIX HEYAAUHBIX MOMBITKAX HMIUIAHTAUH U
IIPUBBIYHOM HEBBIHAIIMBAHUM OEPEMEHHOCTH BBISABISETCS OCOOEHHO 4acTo. PacXoxaeHus Mex1Iy
UCCIIEIOBAHUAMH OOYCIIOBJICHBI Pa3IMYUSIMHU AUATHOCTUYECKUX KPHUTEPHEB, OJHAKO OOJBIIUHCTBO
aBTOPOB OTMEYAlOT, YTO 3a00JeBaHHE 3HAUMUTENbHO Yallleé AUArHOCTUPYETCS IPH HCIOIb30BaHUU
MMMYHOTHCTOXHUMHUYECKOTO OMpEEIeHHs TIa3MaTHUeCKUX KIIETOK ¢ mpuMmeHeHueM mapkepa CDI138,
4YeM IIpd CTAHJAPTHOM THUCTOJIOTMYECKOM MCCIEIO0BAaHUU. OTO MOATBEPXKAAET OrPAHUYEHHYIO
MH(OPMATUBHOCTh TPATUIIMOHHON MOPQOIOTUYECKONH OIEHKH M HEOOXOJUMOCTh KOMILIEKCHOTO
JMAarHOCTHYECKOro moaxonaa [12—15].

KitoueBbIM MeXaHM3MOM CHHKEHUS (EPTUIBHOCTU MPU XPOHUUYECKOM DHJIOMETPUTE CUUTAETCS
HapylIeHUE PelEeNTUBHOCTU SHAOMETpUs. BocnanuTenbHblil npolece COnpoBOXKIAETCS YMEHbILIEHUEM
skcrpeccun reHoB HOXA10, HOXA1l, LIF, IGFBP-1, unrterpmna avf3 u Apyrux MOJEKyd,
YYaCTBYIOIINX B (OPMHPOBAHUHM «OKHA HMMILIAHTAUM». OJHOBPEMEHHO H3MEHSETCS COOTHOIICHHE
MMMYHOKOMIIETEHTHBIX ~ KJIETOK, YCHJIMBAETCS MPOIYKIHMS MPOBOCIATUTENIBHBIX LUTOKUHOB U
Hapyuaercs mnpouecc aenuayanuzanui. COBOKYNHOCTb 3THUX H3MEHEHHUH NPUBOIUT K HapPYLICHHUIO
B3aMMOJICHCTBUS MEX1y SMOPUOHOM U 3HJIOMETPHEM, BCIEJICTBUE YETrO BEPOATHOCTh MMIUIAHTALUU
YMEHBIIIAeTCsl HE3aBUCUMO OT MOP(OIOrHYECKOro KayecTBa 3IMOPHOHA.

B nmocnegHue ronbl CYIIECTBEHHO paCHIMPUINCh TPEICTABIECHUS O POJIU  MHUKPOOUOTHI
sHAOMETpHUs. [cronb30BaHME METONOB CEKBEHMPOBAaHUS HOBOIO IIOKOJIEHHs II0Ka3aJlo, YTO
SHAOMETpUATIbHAS TIOJOCTh HE SBISETCS CTepuiIbHOW. J[OMUHMpOBaHME MHKPOOPTraHU3MOB poAa
Lactobacillus csi3piBatoT ¢ Gosiee OIarompuUATHBIME PEMPOAYKTHBHBIMH HCXOJaMH, TOTJda Kak
yBEJIMUEHUE  MHUKPOOHOTO  pa3HoOOpa3usi W  mpeoOiajaHue  yCIOBHO-MATOI€HHOM  (hopsl
COMPOBOXK/IAIOTCA XPOHUYECKHM BOCIAJICHUEM, H3MEHEHHEM JIOKaJbHOTO HMMMYHHOTO OTBE€Ta U
CHIDKEHHEM pELENTUBHOCTH JHAOMeTpus. Bmecre ¢ TeM wuMeromuecss JaHHBIE OCTalOTCA
HEOJIHOPOAHBIMHU, YTO TpeOyeT MaNbHEWUIINX MPOCTIEKTHUBHBIX HCCIEIOBAHUNA C YHU(DUIIUPOBAHHBIMU
KPHUTEPUSMH OLICHKH MUKpoOuoma [16-18].

3HAUUTENbHYI0 JIOJIF0 BHYTPUMAaTOYHOM TATOJOTMM COCTaBISIOT MOJUIIBI  3HIOMETPHS,
CyOMyKO3HbIE MHMOMATO3HBbIE Y3JIbl, BHYTPUMATOYHBIE CHHEXMH M TIOCIEACTBUS IMOBTOPHBIX
MHCTPYMEHTAJIbHBIX BMemIaTenbcTB. He3aBUCHMMO OT MexaHuW3Ma BO3HUKHOBEHHS MEPEUUCICHHBIC
COCTOSIHUSI TIPUBOJAST K HApYIIEHUIO ApXUTEKTOHUKU IOJIOCTH MAaTKH, YXYIUIEHHIO JIOKaJIbHOIO
KPOBOCHA0XeHUS U (HOPMUPOBAHUIO HEONATOMPHUSITHBIX YCIOBHMA sl MPUKperieHus sMOopuoHa. [locne
TUCTEPOCKONUYECKON KOPPEKUMU OONBIIMHCTBA TMOJOOHBIX HW3MEHEHUH B  ONMYOJIMKOBAaHHBIX
WCCJIETIOBAHMSIX OTMEUEHO IMOBBINIEHUE YACTOTHI HACTYIUICHUS KIMHUYECKONW OEpEeMEHHOCTH Kak IMpHU
CaMOCTOSTEIILHOM 3a4aThH, TaK U B IIUKJIAX SKCTPAKOPIOPATLHOTO OIIo0TBOpeHust [ 19-21].

CaMocTosITENIbHOE 3HAUYE€HUE MMEET CHUHAPOM TOHKOro 3Haomerpus. HecMoTps Ha oTcyrcTBHE
€IMHOTO TMOPOTOBOTO 3HAYEHMsI TOJIIMHBI CIU3UCTOM OOOJOYKH, OOJBIIMHCTBO HCCIIEOBAHUM
JEMOHCTPUPYET CHUKEHUE YACTOThl UMIUIAHTALIMU U )KUBOPOXKACHUS MPHU TOJIIUHE SHIOMETPUS MEHEE
7 MM B JeHb Ha3HAu€HUs TPUITEpa OBYJSALMU WIM MepeHoca 3MOpuoHa. DopMUpOBaHHE TOHKOTO
SHIOMETPHUS CBSI3bIBAIOT C HApYUIEHUEM BaCKYJSPU3ALMH, YMEHBIIEHUEM IUIOTHOCTH CIHPATIbHBIX
apTepuil, HEIOCTATOYHON mposmdepanrei CTPOMaTbHBIX KJIETOK W HM3MEHEHHEM HKCIIPECCHU
PELENTOPOB K ACTpOreHam u mporectepony. Ilpennaraempie METOIbI JIEUEHUSI, BKIIIOYasi TOPMOHAIIbHYIO
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Teparnuio, MIpuMeHeHne (pakTOpOB pOCTa, pereHepaTUBHbIE TEXHOJIOTUU U KJIETOYHBIE METOIbI, IIOKA HE
o0JIajaloT OJMHAKOBO YOEAMTENBbHOM JOKa3aTeslbHOM 0a30i, 4TO MOATBEPXKIACT HEOOXOIUMOCTh
JalbHEHIINX KIMHUYECKUX MCCIIEA0BAHUN.

CoBpeMEHHbIE  AMArHOCTUYECKUE aAJITOPUTMbI IPEIyCMATPUBAIOT KOMILJIEKCHYIO  OLIEHKY
COCTOSIHUSL DHIOMETpHUsA. TpaHCBarMHaJIbHOE YJIbTPAa3BYKOBOE HCCIEIOBAHUE OCTAeTCsl METOJ0M
MEPBUYHOTO 00CIIEIOBAHNUS, OJTHAKO €r0 JUArHOCTHUECKUE BO3MOKHOCTH OTPAaHUYEHBI IIPU BBISBICHUU
XPOHMYECKOT0 BOCHalieHuss W (YHKIMOHAJIbHBIX HapylieHuid. boiee BbICOKYI0 HH(GOPMATUBHOCTD
JIEMOHCTPHUPYET coyeTaHnue 0(hUCHON IMCTEPOCKONNU C MOP(OIOTUYECKUM HCCIIeI0BaHUEM OHOITaTa U
MMMYyHOTUCTOXUMHUYECKUM ornpeneiaeHnueM CD138. IIpu Haivuuu MOBTOPHBIX HEyJad MMILIAHTALMU
JOTOTHUTEIBHOE 3HAYEHHWE MPHOOPETAIOT MOJIEKYJISIPHBIE METOABl  OICHKH PEUEHTHUBHOCTU
SHAOMETPUSL, TO3BOJISIFOIINE BBISBIISATH HAPYILIEHUS SKCIIPECCUM F€HOB, YYaCTBYIOIINX B (POpMHpPOBAaHUU
HMMIUIAHTALlMOHHOI'O OKHA.

HakorienHble K HacToslieMy BpEeMEHH [aHHBIE IO3BOJIAIOT paccMaTpuBaTh MaTOJOTHIO
SHAOMETPHUS KaK COBOKYIHOCTh B3aMMOCBSI3aHHBIX CTPYKTYPHbBIX, MMMYHOJOTHYECKUX, COCYIUCTBIX U
MOJIEKYJISIPHBIX ~HapymieHud. DQPQPEeKTUBHOCTh JIeUeHUS OECIUIOAMs OMpeAeNseTcss HE TOJIbKO
BOCCTAHOBJICHMEM AHAaTOMHUYECKOM LEJIOCTHOCTH MOJOCTM MATKM, HO M  HOpMaju3auuen
(YHKIIMOHATIBHOTO COCTOSIHUSL OHAOMETpPHUS, OOECHEUMBAIOIIETO IMOJHOICHHYI0 HWMIUIAHTALUI0 U
JanpHelee pa3BuTue OepeMeHHOCTH. VIMEHHO KOMIUIEKCHAsl OI[EHKAa PEUENTHBHOCTH SHIOMETpPUS U
CBOEBpPEMEHHAsl KOPPEKIIUS BBISIBICHHBIX H3MEHEHHUI pacCMaTPUBAIOTCS CErOHS Kak OJHO U3 Haubolee
MIEPCIIEKTUBHBIX HANIPABICHUN [IEPCOHANU3UPOBAHHON PENPOAYKTUBHON MEIULIUHBI.

O6cy:xnenne. CoBpeMEHHBIE MPEACTABICHUS O KEHCKOM OSCIUIOANH CYIIECTBEHHO PaCIIUPUIUChH
3a cyer Oosee TIyOOKOTO MOHUMAHMS POJH SHAOMETPHUS B pealu3alliH PENPOIYyKTUBHOW (DYHKITHH.
Ecnu panee ocHOBHOE BHHMMaHHE YAENSJIOCH OLIEHKE OBYISALMHU, MPOXOJMMOCTH MATOYHBIX TPYO H
Ka4yecTBY SMOpPHOHOB, TO HAaKOIUIEHHBIC B TOCJICAHHME TOABI JaHHBIE YOCTUTEIHHO MOKA3bIBAIOT, YTO
Ja’ke TPU OTCYTCTBUU BBIPAKEHHON aHATOMHMUYECKOM MaTOJIOTUH MAaTKH HapyIIeHUs (YHKIMOHAIHLHOTO
COCTOSIHUSL DHJIOMETPHUS  CIIOCOOHBI ~ CYIECTBEHHO OIPAaHUYMBAaTh BEPOSTHOCTb HACTYIUICHUS
OepeMEHHOCTH. DJTO OCOOEHHO HArJIsiHO MPOSBISIETCS Y MNAUEHTOK C TIOBTOPHBIMU HEyJadaMu
UMIUIAaHTAllUM, TPUBBIYHBIM HEBBIHAIIMBAaHMEM OEPEMEHHOCTH U HEOOBSICHUMBIM OecCIuiofueM, Y
KOTOpBIX YacTOTa BBISBJICHHUS MATOJOTUU SHIAOMETPHSI 3HAUUTENbHO BBIIIE, YEM B OOIIEH MOMYJIsSIUU
[9-12].

OcoOblif HMHTEpeC NpPEJICTaBIsIET H3MEHEHHE B3IVISIIOB Ha XPOHUYECKH »HIomeTpuT. B
HacTosIee BpeMs 3a00JeBaHNe pacCMaTpUBAETCA HE KaK M30JIMPOBAHHBIA BOCTIAIMTEIbHBIN Mpoliecc, a
KaK JUIUTEIBHO CYIIECTBYIOIIEE HApYyIIEHHE JJOKAIbHOIO UIMMYHHOI'O TOMEOCTa3a, COMPOBOKIAIOIIEECS
NIEPECTPOUKON KIIETOYHOI'O COCTAaBA YHAOMETPHUS, U3MEHEHUEM NMPOAYKLINN [IUTOKMHOB U HAPYLIEHUEM
MEXKJIETOYHON CUTHANM3aluu. Takoe NOHMMaHue OOBSACHSET, MOoYeMy Ja)xe MpU MHUHHUMaJbHBIX
MOP(OJIOTHUECKUX H3MEHEHHMSIX BO3MOXHO BBIPDAKEHHOE CHHMKEHHME DPELENTHBHOCTH SHIOMETpUS U
YXYALIEHUE Pe3yJIbTaTOB MPOrPaMM BCIIOMOTaTEIbHBIX PEIPOAYKTUBHBIX TEXHOIOTUH. OTHOBPEMEHHO
3TO TMOAYEPKHBAET OrPAaHMYEHHOCTh HCKIIOYHUTENBHO MOP(}OIOTHYECKOM  JUarHOCTUKU — 0e3
WCIIOJIH30BaHUSI HMMYHOTHCTOXUMHYECKUX METOI0B rccienoBanus [10,13,15].

OTnenbHOr0 OOCYXJIEHHS 3aciIyKHBaeT NpobjemMa pelenTUBHOCTH 3HIoMeTpus. Hecmotps Ha
3HAYUTENbHBII TPOrpecc B M3yYEHUU MOJIEKYJISIPHBIX MEXaHW3MOB HMIUIAHTALMU, O HACTOSIIEro
BPEMEHH OTCYTCTBYET YHHUBEPCAIbHBIM JHArHOCTUYECKUN KPHUTEPHH, MO3BOJSIOMUN OOBEKTUBHO
OLICHUTh TOTOBHOCTb OJHAOMETpUS K MNPUHATHIO 5SMOpHoHa. M3ydeHue 5SKCHOpeccuu T'eHOB,
PETYJIMPYIOIIUX MPOLECCHl aAr€3UH, aHTMOTEHE3a U ACLUyaan3alui, OTKPbUIO HOBBIE BO3MOXXHOCTH
JUIS IOHUMAaHMSI IPUYUH PETPOYKTUBHBIX HEyAad, OJHAKO MPUMEHEHHE MOJO00HBIX TEXHOJIIOTUH MOKa
OTPaHUYEHO BBICOKOW CTOMMOCTBIO MCCIIEOBAHUM, pa3IMYUiIMU B JaOOPAaTOPHBIX METOAMKAX U
HEJIOCTATOYHOM CTaHAApTHU3alMed WHTEpIpeTaluu pe3yapraroB. [Io 3ToM nmpuYMHE MOJIEKYJISpHBIE
TECTBl CJIEyeT paccMaTpuBaTh KaK JOMOJHUTENbHBIM HHCTPYMEHT OOCIIEIOBAaHUS OTIECIBHBIX
KaTeropuii ManueHToK, a He Kak 00s3aTe/IbHBIN 3Tal JHarHocTuku oecrutoaus [14,16-18].

CoxpaHs0TCS JIUCKYCCMM W B OTHOLIEHMM KJIMHUYECKOM 3HAUYMMOCTH DHJAOMETPUAIBHOIO
MukpoOuoma. IlosiBieHre METOIOB  BBICOKOMPOM3BOAUTEIHLHOTO CEKBEHHPOBAHUS  TO3BOJIUIIO
MOJTBEPJUTD CYLIECTBOBAHHE COOCTBEHHON MUKPOOHOW SKOCUCTEMBI TIOJIOCTH MAaTKH, OJHAKO BOIIPOC O
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€e HEeMOCPEICTBCHHOM BIIUSTHHH HA BEPOSTHOCTh HACTYIICHUS OEPEMEHHOCTH OKOHYATEIIEHO HE PEIIICH.
Psan  wuccnemoBaHmii  IEMOHCTPUpPYET CBsI3b  MEXIy IpeoOiafaHueM Jakrobammiui U Oojee
ONarompusATHBIMA ~ PENPOAYKTUBHBIMH HCXOJaMH, TOTJa KakK Jpyrde aBTOPbl HE BBIABISIOT
HE3aBUCHMOT'O BIIMSHUS COCTaBa MUKPOOHOTHI IOCIIE yueTa BO3pacTa MalUeHTKH, KauecTBa IMOPHOHOB
U CONYTCTBYIONIICH TMHEKOJIOTHYECKOH matojorun. CienoBarenbHO, OIIEHKa MUKPOOHOMa SHAOMETPHS
OCTaeTCsi TMEPCIEeKTHBHBIM, HO TIOKa HEIOCTaTOYHO CTaHIAPTH3UPOBAHHBIM  HAMPABICHHEM
uccinemoBanwii [ 17-20].

Hapsiny ¢ (QyHKIMOHAIBHBIMU  HApYIICHUSMH OJHJOMETPHUS COXPAaHSIET AaKTyaJbHOCTh
CBOEBPEMEHHOEC BBISIBJICHHE BHYTPUMATOYHOW MATOJNOTUHU. [lONMIIBI 3HIOMETpUsS, BHYTPUMATOYHBIC
CUHEXUU W CyOMYKO3HBIE MHOMATO3HBIC Y3JIbl CIIOCOOHBI CHUXAaTh BEPOSITHOCTh HMMILIAHTAIIMUA KakK
BCJICJICTBHE MEXAaHWYECKOTO TPENSATCTBHSA, TaK M 3a CUET M3MCHEHHUsS JIOKAJIbHON BOCHAIUTEILHOU
PEaKIMU ¥ COCYIUCTOro pycia. B oTimuue OT MOJEKYISPHBIX METOJOB JTUATHOCTUKH d()PEKTUBHOCTH
THCTEPOCKOITMYECKON KOPPEKIMU TOJOOHBIX HM3MEHEHHWH IOATBEPKIACTCS 3HAYUTEIBHO OOJBIIAM
00BEMOM KJIIMHUYECKUX JAHHBIX, YTO OMPEICIIICT BAXKHYIO POJIb HIOCKOIMMYECKUX TEXHOJIOTUU B
KOMILIEKCHOM JieueHnu Oecrutoaus [19-22].

JlnarHocTHKa MATOJIOTUU SHAOMETPHS HE JOJDKHA OTPAaHUYMBATHCS OICHKOW €r0 TOJIIMHBI MPH
yIBTPa3BYKOBOM HccienoBanuu. [loHOLEeHHOE o0cienoBaHuEe MAlMEHTOK ¢ OecruiogueM Tpedyer
MOCTIEIOBATEIbHON OIICHKH aHAaTOMHYECKHMX HW3MEHEHHUH, MOP(OIOTHYECKOTO CTPOCHHS CIHM3HCTOU
000JIOYKH, TPHU3HAKOB XPOHUYECKOTO BOCHAICHUS M, NPU HAIUYMAU TIOKA3aHUH, MOJICKYJISPHBIX
XapaKTePUCTHK  PEIENTUBHOCTA. TakoW TIOAXOJ COOTBETCTBYET COBPEMEHHOH  KOHIICIIUU
MEPCOHAIM3UPOBAHHON PENPOIYKTUBHOW MEIMIIMHBI, B KOTOPOH BBIOOp JICUEOHOH TaKTUKU
OTIPE/ICIISICTCS. HE TONBKO (DOPMOM BBISIBICHHOW MATOJOTHUH, HO M OCOOCHHOCTSAMH (DYHKIIMOHAIEHOTO
COCTOSIHUS SHJIOMETPUS Y KOHKPETHOM MalluEHTKH.

[lepcrieKTHBBI JTATBHEHIINX HCCICAOBAHUN CBS3aHBI C IOMCKOM HAJEKHBIX OHOMAapKepoB
PELIENITUBHOCTH YHIOMETPHS, CTaHAAPTH3AINUCH KPUTSPUECB TUATHOCTUKU XPOHHUYECKOT'O SHIOMETPUTA,
YTOYHEHHEM KIMHUYECKOW POIU JHIOMETPUATBHOIO MHUKpoOOMOMa M pa3pabOTKOl HOBBIX METOJIOB
BOCCTAHOBJICHHS ()YHKIIMOHAJIHHOW IOJIHOIICHHOCTH JHJIOMETpHsS. PelieHne 3TUX 3ajad TO3BOJIUT
MOBBICUTH d(PPEKTUBHOCTD JICUCHHS OECILTONUS U YIAYUYIIUTh Pe3yiabTaThl IPOTPAMM BCIIOMOTATEIbHBIX
PENPOAYKTUBHBIX TEXHOJIOTHH 3a cueT 00Jiee TOUHOW cTpaTH(UKAIIY MAIIMEHTOK ¥ HHIUBUyaTH3aI[uN
Te4eOHBIX MEPOTIPUATUH.

3akiil0ueHue

[TaTonmorust SHIOMETPUS SBISIETCS OJTHUM M3 KIFOUEBBIX (DaKTOPOB, OMPEACTSIONINX BEPOATHOCTD
HACTYIUICHHS] OEpEMEHHOCTH KaK B €CTECTBEHHOM ITHKJIC, TaK M TIPHU UCTIOIh30BAaHUH BCIIOMOTATEILHBIX
PENpPOAYKTUBHBIX TexHoJOoruil. CoBpeMeHHbIE MaHHBIE CBUAETEILCTBYIOT O TOM, YTO HapyIIEHUE
PENPOAYKTUBHOHN (PYHKITUH O0YCIOBICHO HE TOJIHKO BRIPAKCHHBIMU MOP(OIOTHYSCKUMU N3MEHEHUSIMU
CIIM3UCTON OOOJIOUKM MAaTKH, HO U pPAcCTPOMCTBAMU €€ MOJICKYISIPHOW, WMMYHOJOTHYECKOH U
COCY/IIUCTOM oOpraHu3anuu. XpPOHHYECKUW DHIOMETPUT, BHYTPUMATOYHBIC CHHEXUH, IMOJIUIIBI
SHAOMETpPHUS, HApPYIIEHUS PEHENTUBHOCTH M CHHAPOM TOHKOTO HHAOMETPUS CHOCOOHBI CHUXATh
9acTOTy WMIUTAHTAllMd W YBEJIMYMBATH PHCK HEYJAAYHBIX PEMPOJYKTUBHBIX HCXOJOB JIaXe IpHU
COXPAHEHHOU OBYIAILIUU U XOPOIIEeM KaueCcTBE IMOPHUOHOB.

KommiekcHast  OleHKa COCTOSIHHS — OHAOMETPHS C  HCIIOJNIb30BAaHHEM  YIBTPa3BYKOBOTO
UCCIeI0BaHus, O(DMCHOM TUCTEPOCKOTHH, MOP(POIOTHIECKOTO U UMMYHOTUCTOXMMHYECKOTO aHAIN3a, a
PV HATWIHMH ITOKA3aHHUI: MOJICKYJISIPHBIX METOJIOB UCCIICOBAHHUSI, I03BOJISICT CBOEBPEMEHHO BBISBIISATH
KIMHUYECKH 3HAUMMBbIE H3MEHEHHSI U OTPECIIATh ONTUMAIBHYIO JeUeOHYI0 TAKTHKY.

JlanmpHelIiee COBEPIIICHCTBOBAHUE IMOAXOJ0B K JUATHOCTHKE PEIEHTHBHOCTH SHIOMETPHS,
CTaHIApPTH3AIMs KPUTEPUEB XPOHUYECKOTO DJHIOMETPUTA ¥  BHEAPEHHE HOBBIX METOJIOB
BOCCTAHOBJICHHS  (DYHKIIMOHAJIBHOW  TOJHOIICHHOCTH  CIIM3MCTOM  OOOJOYKM  MATKH  MOTYT
CHocOOCTBOBATh TMOBBIMIEHUIO A((HEKTUBHOCTH JICUEHHUS OECIIONUS W YIYUIICHHIO pPe3yabTaToOB
MIPOrPaMM BCITOMOTaTEIbHBIX PEIPOTYKTUBHBIX TEXHOJIOTHH.
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OHEHKA 3®®EKTHBHOCTHU MEXKIUCHUILIMHAPHOI'O B3AHMOZ[EFICTBI{!H 1P
OKA3AHHNHA S5KCTPEHHOU MEJUIIMHCKOH IOMOIIA B 'OPOACKOU
MHOI'OITPOPUJIBbHOHU BOJIbHULIE

Jrcymaxaesa A.C.

AHHOTauus

Oco0yr0 aKTyaJlbHOCTh OILIEHKa MEXAUCLUUIUIMHAPHOIO B3aUMOJAEHCTBHS IpuoOpeTaer B
YCJIOBUSIX 3KCTPEHHOW MEIUIIMHCKOM IIOMOIIH, I'/Ie KaXK/1asi MUHYTa MOYKET UMETh pelIarolee 3HaUCHHE
IUIL COXPAHEHMsI JKU3HU U 3J0POBbs MALIMEHTA. B TakuX ycloBHUAX Jake HE3HAYUTEIIBHBIC HAPYLICHUS
KOMMYHHUKAIIMM ~ MEXAYy  MNOAPa3JeNeHUsIMH, 33JC€pKKM B  mepepade  HHPOpPMAMU WK
HECOIJITaCOBAaHHOCTh JACUCTBUI CIELUAINCTOB CIIOCOOHBI MPUBECTU K YBEIMUYEHHIO BPEMEHHM OKa3aHUs
ITIOMOIIM ¥ CHUYKEHUIO Ka4eCTBA MEAUIMHCKUX YCIIYT.

Kniouesvie cnosa: mesxcoucyuniunapnoe g3aumooeticmeue, SJKCmMpeHHas MeOUYUHCKAsL NOMOUb

Llenpto  wmccmenoBaHusi  sBAseTcs  aHanmu3  3(PPEKTHBHOCTH  MEXKIUCIHILTHHAPHOTO
B3aUMOJICHCTBUS IIPU OKa3aHUM SKCTPEHHOW MeIuIUHCKON nomouy B ['opoackoit MHOronpogmibHOH
o6onpHue No2 (I'MB No2), BbIABIIEHHE CHUIIBHBIX CTOPOH JICHCTBYIOIIEH CHCTEMBI, OIpE/IecHHE
OpOOJEMHBIX AaclEeKTOB KOMMYHHMKAIMM M KOOPJIMHALMKM MEXAYy MOJpa3JIeleHUusIMU, a TaKxKe
yCTaHOBIIEHHE (DAaKTOPOB, OKA3bIBAIOIIMX BJIMSHWE HA KAadecTBO M OMNEPATHBHOCTH OKa3aHHS
MeuIMHCKOW nomomu. OneHka 3(p@eKTUBHOCTH OyJIeT OCYHIECTBIATHCS Ha OCHOBE KOMILIEKCHOTO
IIOAXO0/JA, BKJIIOYAIOIIECIO0 aHajlu3 OPraHU3alUMOHHBIX IIPOLECCOB, PpE3yJbTaTOB aHKETHUPOBAHUS
MEIMLMHCKOTO TepcoHaNa, HU3y4YeHUe IoKa3aTeNeill JesTeIbHOCTH SKCTPEHHOM CIyXKObl U OLIEHKY
CYIIECTBYIOIIUX MEXaHU3MOB B3aUMOJACUCTBUSA MEXAY CTPYKTYPHBIMM IOJAPA3ACICHUSAMHU CTalMOHAPA.
Ilonmy4yeHHble  pe3ysnbTaTbl  IO3BOJAT  ONPEACIUTH  OCHOBHBIC  HAIPABICHUSA  ONTUMU3ALUU
MEXIUCUUIUIMHAPHOTO  B3aUMOJECHCTBUS M cOPMUPOBATH MPAKTUYECKHE PEKOMEHJAIUU 10
MOBBIIICHUIO KaY€CTBA OKA3aHMsI SKCTPEHHON MeIUIMHCKON oMoy B 'MbB Ne2.

Jlns nonydenuss 0OOb€KTUBHOM OLIEHKU YPOBHSI MEXKIUCIHUIUIMHApHOTO B3aumozeiictsus B I'Mb
Ne2 GbI7I0 MPOBEZEHO AHKETHMPOBAHUE MEAUIMHCKUX PaOOTHHUKOB, HETIOCPEACTBEHHO YYacCTBYIOLIUX B
OKAa3aHUM DKCTPEHHOM MEAMIMHCKOM MOMOIIM. B mccnenoBaHuu NPUHSAIM ydacTUE Bpadd pa3iIMyHbIX
CHELUAIbHOCTEN,  COTPYAHUKM  IIPUEMHOIO  OTHEJICHMUS,  CICLUUAIUCTBl  JTUAarHOCTUYECKUX
MOJIpa3JelIeHni, a TakKe CpelHUN MeTUUMHCKUN mnepcoHan. OleHka NTPOBOAMIACH MO OCHOBHBIM
HaIpPaBJICHUSM B3aUMOJICHCTBHUSL:

- OpraHu3alus COBMECTHON pabOThI;

- KaUe€CTBO KOMMYHUKALINN;

- 9(ppeKTUBHOCTH KOMAHJHOTO B3aUMOJICHCTBUS,

- o0mas yAOBJIETBOPEHHOCTh CYIIECTBYIOUIEH CHUCTEMON KOOPAMHALMHU JEATEIHOCTH
MOJIpa3IeJICHHIA.

boula  chopmynupoBana ciemylomas — uenb — uccienoBaHus:  OmpeneneHue  ypoBHS
3¢ (HEeKTUBHOCTH MEXIUCUUIUIMHAPHOTO B3aWMOJEUCTBUS MEXAY MEIUIUHCKUMU pabOTHUKAMU
Pa3IMYHBIX CIIELUAJIBHOCTEH IIpU OKA3aHUM DKCTPEHHOW MEIMIMHCKOM IIOMOILM, BBISBICHHUE
MPOOJIEMHBIX 30H M PE3€PBOB COBEPILIEHCTBOBAHUS OPTaHU3AIIMOHHBIX MPOIIECCOB.

OOBEKTOM HCCIIEOBAHUS SIBJISIOTCS MEIUIMHCKHE PAOOTHUKH, YYaCTBYIOIIME B OKa3aHUU
SKCTPEHHON MEJUIMHCKON ITOMOIIIHN:

- Bpauu IIPUEMHOTIO OTJEICHUS;

- BpauM XUPYpruueckoro mpoQuis;

- Bpauu TeparneBTUYEeCKOro npoduis;

- aHECTE3UO0JIOTM-PEaHNMATOJIOTH;

- CIIELIMAJIMCTHI TUATHOCTUYECKUX IOApa3ICICHUM;

- CpeOHUN MEIUIMHCKU [1IEpCOHAT,

- PYKOBOJMTEIHU CTPYKTYPHBIX MOAPA3ACICHUMN.
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Bcero 6b110 ompomieno 125 corpynankoB 'Mb Ne2 B Tteuenuny anpens-mas 2026 roga. Omnpoc
MPOBOJMUJICA YCTHO, MHUCbMEHHO, AMCTAHIIMOHHO C HCIOJIb30BAHMEM MECCEHIKEPOB U TOYTOBBIX
npuioxenui. Jljist onpoca 6wu1a coctarieHa ankera (I1pwioxenue 1).

B uccrnenoBanuu NpuHsIIM yyacTHe:

- Bpauu MPUEMHOT0 oTaeieHus — 15 genosek (12%);

- Bpauu xupypruueckoro npoduis — 30 yenosek (24%);

- Bpauu TepaneBTuyeckoro npoduis — 20 yenosek (16%);

- aHEeCTE3UOJIOru-peaHnumMaroioru — 15 yenosek (12%);

- CIICIMAIIUCTHI TMATHOCTUYCCKUX nopasnencHuit — 10 genoBek (8%);

- CpeHuN MEIUIMHCKUIN nepcoHan — 35 yenoek (28%).

Ouenka npoBoauiach 1Mo 15 BompocaM, OObEIWHEHHBIM B 4YeTbIpe OJIOKA: OpraHu3alus
B3aMMOJICHCTBUS,  KOMMYHHKAIMs, KOMaHIHas  pabora W  o0mas  OIEHKAa  CHCTEMBI
MEXIUCUUIUIMHAPHOTO  B3auMOJEHCTBUSA. [[ns OIeHKHM MCHOJb30Baach NATHOAJUIbHAS —IIKajia
Jlaiikepra.

Pe3ynbrathl o1ieHKH peacTaBiIeHbl B Ta0nuie 1.

Ta6Jmua 1- PGSYHBTEITBI AHKCTHUPOBAHUA MCAUIUHCKOI'O IICPCOHAJIA

No ITokazarenb Cpennuii 6amn
1 2 3
1 YeTKoCTh pacnpeaeneHus: 00s3aHHOCTEH 4.1

2 D¢ dekTnBHOCTH MapIIPYTH3AIMH MAIIIEHTOB 4,0

3 Co0mroieHre KITMHUYECKUX MMPOTOKOJIOB 43

4 CBOEBPEMEHHOCTh KOHCYJIbTALUN CITEHUAITMCTOB 3,9

5 OmnepaTHBHOCTH Nepeadu HHHOpMaIIH 3,8

6 ITonHOTa Mepenaun KIMHUYECKOH HH(opMaIu 3,7

7 B3anMmononnManue Mexay Noapas3aeICHUsIMU 4,1

8 YperynupoBaHue CHOPHBIX CUTYalUil 4,0

9 O} PexTuBHOCTh KOMaHTHOW PabOTHI 4,2

10 Ilognepxka pykoBOACTBa 4,3

11 Opranuzanys KOHCWINYMOB 4,1

12 CKOPOCTh MPHHSTHUS pEHICHUI 3,9

13 O6mast 3¢ (heKTHBHOCTh B3aUMOJICHCTBHUS 4,1

14 Brusane B3anMoieiicTBHS Ha KAUECTBO JICUCHUS 4.4

15 Heo0xoauMocTh aibHENIIEro COBEPIICHCTBOBAHUS 4.6

WHTrerpanbHblii MOKa3aTellb MEXIUCHMIUIMHAPHOTO B3auMmojaeuncTBust coctaBui: IMV = 4,10
Oasna U3 5 BO3MOIKHBIX.

CornacHO TOPUHATOM  IIKale  HMHTEPIPETAlUMU  pe3yJbTaTOB, IOJYYEHHOE 3HAauY€HUe
COOTBETCTBYET BHICOKOMY YPOBHIO MEKIMCIUILIMHAPHOTO B3aUMOICHCTBUSI.

[To 6110kaM OBLTH MOTYYEHBI CICAYIOIINE CpeTHUE OalIbl:

- opranm3anus B3aumoaecTeus — 4,08 Gama;

- kKoMMyH#HKaIus — 3,90 Ganna;

- KomMaH1Has pabota — 4,13 Ganna;

- o01Ias oleHKa cucTeMbl — 4,37 Oaa.

Pacnipenenenne o6miero uuaekca cpean 125 cOTpyIHUKOB BBITJISLAUT CICTYOITAM 00pa3oM:

- OY€Hb BBICOKHH ypoBeHb (4,5-5,0 6amna) — 28 yenosek (22,4%);

- BBICOKHH ypoBeHb (3,5-4,49 6amna) — 79 yenosek (63,2%);

- cpenHuil ypoBeHb (2,5-3,49 6anna) — 18 uenosek (14,4%);

- HU3KUW ypoBeHb — () 4eJIoBeK.

OTO JaeT BO3MOXHOCTb clelarb BbIBOA, 4TO 85,6% COTPYAHMKOB  OLEHUBAIOT
MEXKIUCIUIIIMHAPHOE B3aUMOJICHCTBUE KaK BBICOKOE WJIM OYEHb BBICOKOE, OJHAKO COXPAHSIOTCS
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OTJIeTIbHBIE OPTaHU3AIMOHHBIE 1 KOMMYHHKAIIMOHHBIE MPOOJIEMBI, TPEOYIONIHE COBEPIICHCTBOBAHUSI.

[TomrydeHHBbIE Pe3yIbTaThl CBUETEILCTBYIOT O TOM, YTO Han0OJIee BHICOKHE OIICHKH COTPYIHUKHU
¥ YPOBHIO KOMaHAHOW pabOThl M TMOJAEPKKE CO CTOPOHBI PYKOBOJICTBA. DTO IOJATBEPKIACT
HaMYue ONaronpHUsTHON OpraHWU3alMOHHOW KYJIbTYphl W OPUEHTAIMHM MEPCOHANIa HAa COBMECTHOE
pelieHre KIMHMYECKUX 3a7a4. BMecTe ¢ TeM HauMEeHBIIME MTOKa3aTeNIn ObUTH TTOIYYCHBI 10 KPUTEPUSIM
OTEPaTHBHOCTA W TOJHOTHI Tepenaun HHpopMamuu MEXAy mnoapasaencHusmu. CpeaHss OICHKa
JAHHBIX TIOKa3zaTese coctaBuia 3,8 m 3,7 Gamia COOTBETCTBEHHO. DTO IO3BOJIAECT IMPEANOI0XKUTH
HAJIMYUE OTACTBHBIX MPOOJIeM KOMMYHUKAIIMOHHOTO XapakTepa, KOTOpPble MOTYT MPHUBOJIUTH K
YBEIIMUYCHUIO BPEMEHU TMPUHATUS KIMHUYECKUX PEIICHUH B YCIOBUSX OKa3aHUS AKCTPEHHOM
MEIUITTHCKOM TTOMOIITH.

Oco0oro BHUMaHHS 3aCiIy’)KHMBaeT TOT (PakT, yTo 92% OMpPOIIEHHBIX COTPYIHHUKOB YKa3aid Ha
HEOOXOIMMOCTh JaTbHEHIIIETO COBEPILICHCTBOBAHUS MEXaHHU3MOB MEKIUCLIUIIIIMHAPHOTO
B3aUMOJICHCTBUSA. OTO CBHJETEIBCTBYET O IIOHUMAHWU TMEPCOHAIOM BaXHOCTH A(OPEKTUBHOM
KOMMYHUKAIUHA U KOOPJIMHALIMYU AEATEIIBHOCTH PA3JIMYHBIX MMOJIPA3ACIICHUI CTallHOHAPA.

Takum o00pazoMm, pe3yibTaThl MPOBEACHHOTO HCCIEIOBAaHUS IO3BOJSIOT CIENaTh BHIBOJI O
JIOCTaTOYHO BBICOKOM YPOBHE MEXIUCUUIUIMHAPHOTO B3aUMOIECHCTBUS IPU OKAa3aHUU HSKCTPEHHOMN
MenuiuHckol momomu B I'MB Ne2. Bmecte ¢ TeM BBIIBIEHHBIE HEIOCTATKHM B 00JIacTH
WH()OPMAIMOHHOTO OOMEHA W KOOPJHWHAIMU JCHCTBHA MEXIY IOAPA3ICICHUSIMI YKa3bIBAIOT Ha
HaJM4Kle pe3epBOB JUIs JAJIbHEHNIIEH ONTUMHU3AIUHI CYLIECTBYIOLIENH CUCTEMBI B3aUMOICHCTBHUS.

Jamee st moydeHUsT OOBEKTHUBHOW OLEHKH J(PPEKTUBHOCTH MEKIUCIUTLUIMHAPHOTO
B3aUMOJICKCTBUS OBLI TPOBEJCH aHAIM3 KIIOYEBBIX OpPraHU3AIlMOHHBIX IIOKa3aTelied OKa3aHUs
9KCTpeHHON MeauiuHckoi nomomu B I'Mb Ne2. ViccnenoBanue oxBaTbIBajio A€ATEIbHOCTh IPUEMHOTO
OTJENICHUS, IMArHOCTMYECKUX CIYKO M NpOPUIbHBIX MOApa3JeNeHuld cTaluoHapa. B kaudecTBe
OCHOBHBIX KPHUTEPHEB OBLIM BBIOpAHBI TOKA3aTeNM, XapaKTCPU3YIONIME CKOPOCTh MPOXOKICHHUS
MallMEHTOM OCHOBHBIX JTallOB JIEYEOHO-TUAarHOCTHYECKOrO0 TMpolecca, a Takke 3PQPEeKTUBHOCTH
B3aUMOJICHCTBUS MEXKIY CTPYKTYPHBIMU NOIPA3/I€TICHUSMH.

Tabnuia 2 — O0beKTUBHBIC TTOKA3aTENN OKa3aHUs YKCTPEHHON MenuiinHcKoi momomu B 'MbB Ne2

[Toka3zarens HopmatuBHoe dakTHUeCcKoe
3HAYECHHE 3HAYEHUE

2 3 4
Bpems ot noctyruieHus 10 nepBu4yHOro ocmorpa | 1o 10 Mun 8 MUHYT
Bpaua
Bpewms npoBeneHys Tpuaxa J10 5 MUH 4 MUHYTBI
Bpemsi oxupanusi KoHCyabTauu npo@uibHOro | 10 30 MUH 27 MuH
CHEeUaJINCTa
BpeMss momydenusi pe3yJabTaToB J1a0OpaTOpHBIX | 70 60 MUH 52 MuH
UCCIIEOBAHUI
Bpems Bemonnenns KT mnpu  askcrpenHsix | 10 30 MuH 24 muH
COCTOSTHUSIX
Bpewms npuHATHA pelieHns 0 TOCIIUTAIA3ALNT 1o 90 muH 82 MuH
Cpennee Bpemsi TipeObIBaHMs TmanueHta B | a0 180 mun 164 Mmun
IIPUEMHOM OTJEJIEHUU

[TonydyeHHble M TpeNCTaBICHHbIE B TaOnuLEe 2 pe3yiabTaThl CBUAETENBCTBYIOT O TOM, 4YTO
OCHOBHBIE TTOKA3aTeH ICATEIBbHOCTH MPUEMHOTO OTIIEJICHUSI HAaXOISITCSA B TMpeesiaX yCTaHOBJICHHBIX
HOPMAaTHBOB. DTO TMOATBEPXKAAET JIOCTATOYHYIO A(PQPEKTHUBHOCTh CYLIECTBYIOIIEH CHCTEMBI
OpTraHU3alli AKCTPEHHOW MEIUIIMHCKONH IOMOIIM W B3aUMOJCHCTBUS MEXAY IOApa3AeiIeHUSIMU
craunonapa. Hanbomnee BbICOKHMI ypoBEeHb 3(P(HEKTUBHOCTH OTMEUYEH Ha 3Tale MEePBHYHOTO OCMOTpa
MANMEHTOB U MPOBEACHHUS MEIUIMHCKONH COPTHPOBKH (Tpuaka). CpenHee BpeMs IEPBUYHOTO OCMOTpA
COCTaBWJIO 8§ MMHYT, a TpUaka — 4 MMHYTBI, YTO COOTBETCTBYET MEXAYHAPOIHBIM MPUHIUIIAM
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OTIEepPaTUBHOTO OKA3aHMSI SKCTPEHHON TOMOIIIH.

[TonoxxuTenbHO XapakTepusyercs M pabora avarHoctudeckux ciyx0. CpenHee Bpems
BBITIOJTHEHUSI KOMIBIOTEPHON TOMoOrpaguu coctaBwio 24 MUHYTHI, a [OJIy4€HHUE PE3YJIbTaTOB
1abopaTOPHBIX MCCIEAOBAHUN — 52 MHHYTBL. DTO CBHJETEIBCTBYET O HATAKEHHOW KOOPJAMHAIIUU
MEX1y MPUEMHBIM OTAEJICHHEM, JabopaTopreil U OTAeICHUEM JIy4eBON TUarHOCTUKH.

Bmecre ¢ TeM aHaiu3 IoKas3al HaJW4ME ONPEACIICHHBIX PE3EPBOB JJISi COBEPILIECHCTBOBAHUS
MEXIUCHUIUIMHAPHOTO B3auMojeiicTBus. Hambornee MTenbHBIMU STalaMu  SIBISIFOTCS  OXKHMJIAHUE
KOHCYJIbTAIIMH MPO(HUIBLHBIX CIEIUATUCTOB U MPUHSATHE OKOHYATEIHHOTO PEIICHHS O TOCIIATATH3AIIT
nanueHTa. HecMoTpst Ha COOTBETCTBHE HOPMATHUBHBIM TpeOOBaHUSIM, IaHHBIE IMPOLECCH TPEOYIOT
y4acThs HECKOJBKUX IMOJpa3JelieHuii OMHOBPEMEHHO M HamboJiee YyBCTBUTEIBHBI K HAPYHICHUSM
KOMMYHHKAIIUU MKy yYaCTHHUKAMU JIe4eOHO-IMarHOCTUYECKOTO Mpoliecca.

JlonomHUTENbHO OBUIM  MPOAHANIM3MPOBAHBI  TOKA3aTENM, XapaKTEpU3YIOIIUE KayecTBO
B3aMMO/JICHCTBUS MEKIY MOAPA3ICICHUSIMH.

Tabnuma 3 — [Toka3aTenn kayecTBa MEXAUCITUIUTMHAPHOTO B3aUMOICHCTBUS

Ilokazarens 3Hauenue 3a 2025 rog
2 3

KonnyecTBO 3KCTPEHHBIX TOCTTUTATN3AIINNA 19 850
KonmnyecTBO ~ NMPOBENEHHBIX  MEXKIUCUUIUIMHAPHBIX 1245
KOHCHJINYMOB
CpenHee KOJIMYECTBO CHEIHAIMCTOB, YYAaCTBYIOLIUX B 4,2
KOHCHJINYME
Crnyyan HapyleHUsl MapIIpyTH3aIUU TAllUEeHTOB 137
[ToBTOpHBIE KOHCYJIbTallu1 BCJIE/ICTBUE 324
HEI0CTaTOYHOCTH MH(pOpMaIUU
3aperucTpupoBaHHble KOH(IUKTHBIE CHTYallUd MEXKIY 28
N0JIpa3/IeIeHUsIMHU
Crnydan 3aiepKKd TOCMUTaIU3aluK Oojiee 4eM Ha 2 213
qaca

AHanu3 TpPEeJCTaBICHHBIX B TaOMuIEe 3 JaHHBIX MOKA3bIBAET, YTO OOJBIIMHCTBO MAIlMEHTOB
MPOXOJAT ATanbl JAUArHOCTUKM U TOCIUTAIM3AllMM B YCTAaHOBIIEHHbIE CpOokKH. OJHAKO Haluyue
MOBTOPHBIX KOHCYJIbTAIIMM, CIIy4aeB HApPYIIEHUS MapUIPyTHU3alMU U 3aJ€pKEK TOCHUTATN3ALNN
CBUJETEIBCTBYET O CYLIECTBOBAHUU OTJEJIbHBIX OPraHU3AIMOHHBIX U KOMMYHUKAIIMOHHBIX MPOOJIEM.
Ocoboe BHUMaHHE 3aCITy’KMBAeT MOKa3aTeNb MOBTOPHBIX KOHCYIbTAIUN BCIEACTBUE HEAOCTATOUHOCTH
nepenaHHo nHpopmanuu. J[aHHBIM QakT yka3bplBaeT Ha OTIENIbHBIE HEOCTATKH WH()OPMAIMOHHOTO
oOMEeHa MEXIy NOJpa3JeeHusIMU U MOATBEPXKIACT pPe3yJbTaThl AHKETHPOBAHUS MEIUIIMHCKOTO
MepCoHaa, TJIe UMEHHO KOMMYHUKAIIMOHHBIN OJI0K MosTydns HanOoJiee HU3KUE OIICHKH.

BriBoabl.

Jns xomriekcHOM oueHKH 3()(PEeKTUBHOCTH MEXAUCUUIIMHAPHOTO B3aWMOJAEUCTBUSA OBLI
paccuvTaH MHTETpPalbHBIM IOKa3aTedb BBIMNOJHEHHUS LEJNEBbIX OPraHU3alMOHHBIX KpuTepuen. Ilo
pe3ylnbTaTaM aHaju3a €ro 3HadyeHue cocTaBuio 88%, UYTO COOTBETCTBYET BBICOKOMY YPOBHIO
OpraHM3alMM B3aUMOJICHCTBUS MEXY CTPYKTYPHBIMU noapasaeneHusmu ['Mb Ne2.

AHann3 OOBEKTHBHBIX IOKa3aTeNed MOATBEpAWSI pPE3yIbTaThl AHKETHUPOBAHUS IEpCOHala U
[IOKa3aj, 4YTO CHUCTEMA MEXIUCUUIUIMHAPDHOTO B3aUMOACUCTBHMS IIPU OKa3aHUM AKCTPEHHOU
MeaunuHckoi nomouu B 'MbB Ne2 B nenom dyskimonupyet s¢dektuBHo. BMecTe ¢ TeM BBISIBIEHbI
OTAeNbHBIE MpPOOJEMBbI, CBsI3aHHbIE C Mepefadeil HMHGOpMAIMM  MEXAYy MOJpa3aesIeHUSIMH,
OpraHM3alyel KOHCYJAbTaluil M MaplipyTH3alueld NalleHTOB, YCTPAHEHHWE KOTOPBIX IO3BOJIHUT
JIOTIOJIHUTEBHO NOBBICUTH KAYECTBO M ONEPATUBHOCTh OKa3aHUSI MEIULIMHCKON TTOMOIIIH.

Ha ocnoBanum anamm3a anketupoBaHusi (MMB = 4,10 6anna) 1 oOBEKTUBHBIX TOKa3aTeen
(urTerpanbHas dpdexTuBHOCTE = 88%) MOXKHO CHENATh BBIBOJ, YTO CHUCTEMa MEXIUCIUIUTHHAPHOTO
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B3aumoneiictBust B ['Mb Ne2 HaxomuTcss Ha BBICOKOM YpOBHE pa3BHUTHS, OJHAKO OCHOBHBIMH
HAINPaBIICHUSMUA COBEPIICHCTBOBAHUS OCTAIOTCS: COKpAIICHHE BPEMEHHU MPHUBJICUYCHUS MPO(QUIBLHBIX
CIEIMAJIMCTOB; COBepIIeHCTBOBaHME oOMeHa uH(opmanueir yepe3 MUC «AKI'FOH»; ymenbiieHnue
KOJIMYECTBA TMOBTOPHBIX KOHCYJIbTAIIMN; ONTHUMH3ALUS MAapHIPYTU3ALMKN TMAIMEHTOB B MPUEMHOM
OTJIEJICHUHN; EHTPATIU3AIUs SKCTPEHHOM cyObl B HOBOM IIPUEMHO-IMarHOCTUYECKOM KOpITycCe.
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POJIb IIU®POBBIX TEXHOJIOTUH B JIN3AVHE OJEXIbI U ITPOIIECCAX
KOHCTPYHUPOBAHHWSA U MOJIEJIUPOBAHUA U3IEJIUNA

Mamupoe Kamuuodiicon
Hezasucumblil uccieoosamensy, CIIA, e. Quradenvpus

AHHOTANUA

JlaHHOE WCClIeIOBaHUE TIOCBSIIEHO KOMILUIEKCHOMY aHajdu3y pOiu HU(POBBIX TEXHOJIOTHHA B
COBPEMEHHOM JAM3aliHE OJEXKJIbl MU WX BIUSHUIO Ha MPOLECCHl KOHCTPYUPOBAHUS M MOACIUPOBAHUS
U3MeNuid B YCJIOBUSAX IM(poBoil TpaHchopmaruu fashion-uamyctpuu. B pabore paccmarpuBaroTcs
KIIFOYeBble IU(GPOBbIE WHCTPYMEHTHI, BKJIIOYAs CHUCTEMbl aBTOMATH3WPOBAHHOTO MPOEKTUPOBAHUS
(CAD), Texnonoruu 3D-monenupoBaHus, BUPTyalbHON MPUMEPKU U HHU(PPOBOrO MPOTOTHIIHPOBAHHUS,
KOTOpbIE aKTUBHO BHEAPSIOTCS B MPOLIECCHI Pa3pabOTKU OAEKIbI.

Oco0oe BHHUMaHuE yaenseTcs TpaHChOpMAlUU TPAJAULMUOHHBIX METOAOB MPOEKTUPOBAHUS O]
BO3/IECTBUEM  ITU(POBU3AIMK, BKIIOYAs IEPEX0ol OT PYYHOrO TOCTPOEHHUs  JieKal K
ABTOMATU3MPOBAHHBIM CHCTEMaM, UCIOJIb30BAaHUE BUPTYaJbHBIX MAaHEKEHOB M HHU(POBBIX aBaTapoB, a
TaKKe MPUMEHEHUE CUMYJISIIIUN TKAaHU W TIOBEICHHS MaTeprajioB B BUPTYaJIbHOU cpefie. AHATU3UPYETCS
BIMSHUE IUQPPOBBIX TEXHOJOTHA HA TOYHOCTH MPOSKTUPOBAHUS, CKOPOCTHh Pa3pabOTKH W CHIDKCHUE
MIPOU3BOACTBEHHBIX U3JIEPIKEK.

JIOTIONTHUTENBHO paccMaTpuBaeTCss HMHTErpanus UU(POBBIX HHCTPYMEHTOB B IOJIHBIM IIHKII
CO3/IaHUsl OAEXKIbl — OT pa3pabOTKM KOHIENIMM W JAu3aiiHa 10 TPOU3BOACTBA M pealld3aliu
npoaykuuu. Ocoboe 3HadeHHe NPUAAETCST BO3MOXKHOCTAM HHU(POBBIX TEXHOIOTUH B OOIACTH
MepCOHANM3AIMN  M3CTHH, ONTHUMH3AIMM TOCAAKM U COKpAIlIeHHs KOIWYecTBa (PUINYECKUX
MPOTOTHUIIOB.

Pe3ynbrarel MccienoBaHUsS TOKAa3bIBAIOT, YTO BHEApPEHHE HU(PPOBBIX TEXHOJOTHH IO3BOJSET
CYIIIECTBEHHO TMOBBICUTH I(PPEKTUBHOCTH MPOILIECCOB MPOEKTUPOBAHUS, MUHUMU3UPOBATH OIMUOKH Ha
CTaJNH pa3padOTKH, YCKOPUTH BBHIBOJ MPOAYKIIMH HA PHIHOK U 00ECIIEYUTh BHICOKOE Kauy€CTBO M3/ICIIUMN.
YcranoBieno, uro ucnonb3oBanue CAD-cuctem u 3D-monenupoBaHHsl CIIOCOOCTBYET MOBBIIICHHIO
TOYHOCTH KpOSsl, YIYUIICHUIO TOCAIKU OI€K/bl U CHUKEHHUIO 3aTPaT Ha IPOU3BOJICTBO.

Takum oOpa3oM, nccieoBaHNe TOATBEPKAAET, YTO UPPOBBIE TEXHOJIOTHH SBISIFOTCS KIIFOYEBBIM
(dbakTopoM pa3BUTHSI COBPEMEHHOTO Ju3aifHa OJEKIbl M OTKPBIBAIOT HOBBIE BO3MOXXHOCTH JUIS
MTOBBIIICHHUS] KOHKYPEHTOCTIOCOOHOCTH MTPOAYKIIMU B YCIOBUSIX IMT0OATBHOTO PHIHKA.

KutoueBnle ciioBa: nuzaita ogexnbl, CAD, 3D-monenupoBanue, iupoBbie TEXHOIOTHH,
MonenupoBanue, fashion design

AKTYaJIbHOCTb UCCJIEOBAHUS

CoBpeMeHHass UHAYCTPUSI MOl Pa3BUBAETCS MO/ CHJIBHBIM BIMSHUEM IHU(PPOBBIX TEXHOIOTHH,
KOTOPBIE CTAHOBSTCS HEOTHEMIIEMOW YaCThIO BCEX HTANOB MKU3HEHHOIO IHMKJIA OJEKAbl — OT
pa3paboOTKM KOHIIEMIIMU [0 TPOM3BOJICTBA M peanu3anuu nponykiuu. [{udposuzanus mporeccoB
MIPOEKTUPOBAHUS MPUBOAUT K CYIIECTBEHHBIM M3MEHEHUSAM B MOAXOJaX K CO3JAHMIO OJACKIBbI,
(dbopMupyst HOBblE CTaHJAPThI Ka4eCTBa, CKOPOCTH U 3((HEKTUBHOCTHU pa3pabOTKU U3IEIUM.

Ucnonp3zoBanne mUGPOBBIX HWHCTPYMEHTOB, TaKUX KaK CHCTEMBbI aBTOMaTH3MPOBAHHOTO
npoektupoBanusi (CAD), Texnonoruun 3D-MomenupoBaHHMs W BUPTYAIBHOM NPUMEPKH, IO3BOJSIET
3HAYUTEIBHO YCKOPUTH pa3pabOTKy W3IENHM, MOBBICUTH TOYHOCTH KpOS U YIYYIIUTh KauecTBO
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MPOAYKIHUUA. OTU TEXHOJOTHH JAIOT BO3MOXHOCTh CO3/aBaTh LHU(PPOBBIE MPOTOTUIBI U3IACIUH,
aHAM3UPOBATh UX MOCAIKY M BHEIIHUI BUA emé 10 Hauana (GU3NIecKoro MpOM3BOJCTBA, YTO CHUXKACT
KOJIMYECTBO OLIMOOK M COKpAIIAET 3aTPaThl.

Kpome toro, mudpoBbie TEXHOIOTUN 00ECIIEYNBAIOT BEICOKUI YPOBEHb TMOKOCTH U aIallTUBHOCTH
B YCJIOBHUSAX OBICTPO MEHSIOUIMXCS MOIHBIX TEHICHIMHA. J[M3aliHEpbl W KOHCTPYKTOPHI MOJIYYarOT
BO3MO)XHOCTh OIEPAaTHBHO BHOCHUTh M3MCHEHUS B KOHCTPYKIIMHM HW3JEIUH, TECTUPOBATH DPAa3]IUYHBIC
BapHaHThl JM3allHA W ONTHMHU3HUPOBATh MPOHM3BOACTBEHHBIC IPOIECCH. DTO OCOOCHHO BaXKHO B
YCIOBHSIX TNI00ATBHOM KOHKYPEHIIMH U HEOOXOIMMOCTH OBICTPOTO BBIBOA MTPOMYKIIMH HA PHIHOK.

Oco0yr0 aKTyanbHOCTh NTpUOOpEeTaeT HHTerpanus HUPPOBBIX TEXHOIOTHH C KOHLEHIHEH
ycroitunBoro pas3Butus (sustainable fashion). IlpuMeHeHne BHUPTYyaJbHOTO MOJAEIHPOBAHUS U
COKpAII[CHHE KOJIMYECTBA (PU3NYCCKUX OOPA3IOB CIIOCOOCTBYET CHIIKEHHIO OTXOIOB IPOU3BOACTBA U
YMEHBIICHUIO HETaTUBHOTO BO3/ICHCTBHS HA OKPY)KAIOLIYIO CPEYy.

Takum 00pa3oM, aKTyaJIbHOCTh JaHHOTO UCCICIOBaHUS OOYCIIOBIIEHA HEOOXOAMMOCTBIO
KOMIUIEKCHOTO aHajn3a BIUSHUS MU(POBBIX TEXHOJOTUH Ha JU3aiiH ONSKIBI, a TaKKe pa3padOTKOU
3 PEKTUBHBIX MOJIXOA0B K MX BHEIPCHUIO B IMPOLIECCHI KOHCTPYHUPOBAHUS U MOJICIIMPOBAHHS M3ICIIUN B
YCIIOBUSX COBPEMEHHOM M (PPOBOIT SIKOHOMHUKH.

Mean ucciaeroBanus

Lenpr0 JaHHOTO MCCIIEOBAHUS SBISETCS KOMIUICKCHBIN aHAJIN3 BIUSHUS HU(POBBIX TEXHOJIOTHHA
Ha TPOLECCHl KOHCTPYWPOBAHUS W MOAETHPOBAHUS OAEKABI B YCIOBHAX HHU(POBOH TpaHchopmanmu
coBpeMeHHo# fashion-uHmycTpun.

B pamkax wucciemoBaHWsS CTaBUTCS 3ajada BBISIBUTH KJIFOUCBBIC HANPABICHUS BHEIPCHUS
U(PPOBBIX HHCTPYMEHTOB B MPOLIECC MPOCKTHPOBAHUS OACIK/IBI, a TAKXKE ONPEACITUTh UX BIUSHHE Ha
dbopMupoBaHrUEe KOHCTPYKTUBHBIX PEIICHUH, TOYHOCTh Kpos U 3(P(HEKTUBHOCTh Pa3paOOTKH H3/EITHIA.
Ocoboe BHUMaHHE  yIeNsIeTcs  M3yYEeHHIO  BO3MOXKHOCTEHl  cHCTeM  aBTOMAaTM3MPOBAHHOTO
npoektupoBanus (CAD), TexHonoruii 3D-mMonenupoBaHuss U BUPTYaJIbHON NMPUMEPKUA B ONTHMH3AIUU
MIPOIIECCOB CO3AHUS OHCIKIBI.

JIOTIOJTHUTEBHO LENbI0 PA0OTHI SBISIETCS OLEHKA POJHM HMU(PPOBBIX TEXHOJIOTHI B MOBBIIICHUH
KauecTBa M3/ENINH, COKPAIEHUH CPOKOB pa3pabOTKM M CHM)KEHUH MPOU3BOJCTBEHHBIX 3aTpar, a TaKkKe
(dbopMupOBaHUE MPAKTUICCKUX PEKOMEHAANMN 110 WX d()(HEKTHBHOMY IPHUMEHEHUIO B KOHCTPYKTOPCKO-
JU3aHHEPCKON NEATEIIbHOCTH.

MarepuaJbl U MeTOAbI HCCJIEJOBAHUS

B kauecTtBe MarepuamoB HCCIEAOBaHUS MHCIONB3YIOTCS LU(PPOBBIE MOAECIU  ONEWKbI,
pa3zpaboTaHHble C HCHoNb30BaHUEM coBpeMeHHBbIX CAD-cuctem, pesynbrarel 3D-monenupoBaHus
W3JICTTNI, a TaK)Ke KOJUICKIMH BEAYIINX MHPOBBIX TU3aHEPOB, OTPAXKAIOIINE COBPEMEHHbBIE TCHICHIINN
BHEJpEeHUsS TUQPOBBIX TEXHOJOTHA B HWHAYCTPUIO MONBL. JIOMONHUTENBHO aHAIM3HPYIOTCS
BUPTYQJIbHBIC TPOTOTUIBI OMCKABl W TMPUMEPHl WX TPAKTHYECKOTO TPUMEHEHHS B MpoIecce
MIPOCKTHPOBAHHUS.

B xone uccnenoBanus NpUMEHSIOTCS METOMIBI BU3YaJIbHOTO aHAIKM3a, HAPABICHHbBIE HA U3YYCHHE
BHEIIIHET0 BHJIA U3JIEJIUH, UX CHITYITOB, IPOMOPIIMIA U 0COOEHHOCTEH KOHCTPYKIIMH B IM(pOBOii cpene.

Takoxe ncnonb3yercs MeTo U(PPOBOrO MOJAECIUPOBAHUS, TTO3BOJISIOLIMNA UCCIEI0BATH MPOLECCHI
MOCTPOEHUS JieKall, popMOOOpa30BaHUs U3IEIUN U UX aJalTalluy MOJ pa3InyHble apaMeTpsl. JlaHHbII
METOJ] BKJIIOYAET WCIOJIh30BaHUEC BUPTYaJTbHBIX MAHEKCHOB W CHUMYJISAIUIO TOBEACHHS TKAHEH, YTO
MTO3BOJISIET OLICHUTH MOCAKY MU3/IeTus 0e3 co3aanus (HU3nIeckoro oopasia.
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JIOTIOJIHUTENBHO ~ IPUMEHSETCS  CPABHUTEIBHBIM  aHajau3, IO3BOJSIONIMM  CONOCTAaBUTH
TPaIUIMOHHBIE METOABI MPOEKTHUPOBAHUS OJEKIbI C COBPEMEHHBIMH IU(PPOBBIMU IOIXOJAMU |
OIIPEETUTh UX IPEUMYILECTBA U HEIOCTATKH.

Ocoboe BHUMaHME yAETSAETCSd aHAIM3Y KOHCTPYKTMBHBIX pELICHWH, BKJIOYash TOYHOCTh
IOCTPOEHUS JIEKaJl, ONTUMM3ALMI0 PACKPOs M BIMAHUE LU(POBBIX TEXHOJIOTMI HA TEXHOJIOTHYECKHE
IIPOLIECCHI TPOU3BOCTBA.

Takum 00pa3oM, KOMIUIEKCHOE IPUMEHEHHE YKa3aHHBIX METOJOB II03BOJIAET IPOBECTU
BCECTOPOHHMM aHanu3 BIMAHUA LUQPOBBIX TEXHOJOIMH Ha IPOLECCHl KOHCTPYMPOBAaHUSA U
MOJIEITUPOBAHMSI OZIEHKbI.

PesyabTarsl nccinenoBanus

AHanu3 TOKaszajg, dYTo UU(POBBIE TEXHOJOTUU  CYIIECTBEHHO M3MEHSIOT  IPOIECCHI
IIPOEKTUPOBAHUS OJIEXKIbI.

B

Puc. 3D-monesqmpoBanue
Kak BuiHO Ha pucyHKe, Ucnoib30BaHue 3D-MonenupoBaHus MO3BOJISIET BU3YyaIU3UPOBAThH
U3JIeNINE J0 €ro MPOU3BOJICTBA, YTO CHIXKAET KOJIMUECTBO OLIMOOK U YCKOPSET MPOLECC pa3pabOTKH.
CAD-cuctembl 00€CTICUNBAIOT TOYHOE MTOCTPOCHUE JIEKAJI U aBTOMATU3AITHIO TIPOIIecca Kposl.

Tabonauna — Bausinne un@poBbIX TEXHOJOTHIT HA TU3AITH O1eKIbI

Texnosnorus IIpenmymecrsa Bausinue Ha nmpouecc
CAD TouHoCTB beicTpoe nmocTpoeHue nexan
3D monenupoBaHue Busyanusanus CHuxeHue omunooK
BuptyanbHas npumepka OKOHOMUS BPEMEHH Viyuiienue nocaaku
Digital design KpearuBHOCTB Hogsie hopmbl

Ananmuz TaGHI/II_U:I IIOKa3bIBACT, 4TO I_[I/I(prBBIG TEXHOJOI'MH ITO3BOJIAIOT 3HAYUTCIBHO ITOBBICHUTH
3¢ (HEKTUBHOCTD MPOSKTUPOBAHUS OJICHKIBI.
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JIONOJTHUTENBHO YCTaHOBIICHO, YTO UCIOJIb30BaHUE IIU(PPOBBIX HHCTPYMEHTOB CHIDKACT 3aTPAThl U
YCKOpsI€T BBIBOJ IIPOYKIIMM HA PBIHOK.

3akioueHue

[IpoBenénHoe wucciaeqOBaHUE IOKAa3aio, 4YTO HU(GPOBBICE TEXHOJIOTMH WIPAIOT KIIFOYEBYIO H
CTpATerHYeCKy BaXHYIO POJb B Pa3BUTHH COBPEMEHHOTO JM3aifHa ONICXKIIbI, OKa3bIBasl CYIECTBCHHOE
BJIMSIHAE HA TPOIECChl KOHCTPYHWPOBAHMS, MOJICIMPOBAHUS U MPOU3BOACTBA m3nenuid. L{udpoBusarms
WHAYCTPUM MOJABI TPUBOOUT K TpaHcPOpMalMKM TPAAULIMOHHBIX METONOB MPOSKTHUPOBAHUSA U
(OopMHPOBAaHUIO HOBBIX MOAXOAOB, OPUEHTHPOBAHHBIX HA MOBBIIEHHE 3(PPEKTUBHOCTH M KadyecTBa
pa3paboTKH MPOIYKITUH.

Ananmus PE3YIbTATOB HCCICAOBAHWA IMOATBCPAWII, YTO BHCAPCHHUC TAKHX TeXHOJIOI‘PIﬁ, KaK
CHCTEMBl aBTOMAaTH3UpOBaHHOTO mpoektupoBanus (CAD), 3D-monmenupoBaHue W BUpPTyaJbHas
NpUMEpPKa, MO3BOJSICT 3HAYUTEIILHO IOBBICUTH TOYHOCTh TOCTPOCHUS JICKAT, YIYYIIUTh IMOCAIKY
U3JICTIUI M COKPAaTHTh KOJMYECTBO OIMMOOK Ha 3Tame paszpaborku. Kpome Toro, ucrosib3oBaHHE
IUQPPOBBIX HMHCTPYMEHTOB CIIOCOOCTBYET YCKOPEHHWIO TIPOIIECCOB IMPOCKTUPOBAHUS, CHIIKCHUIO
MMPOU3BOACTBCHHBIX 3aTpaTr U OIITUMHU3AlWH UCIIOJIb30BAHUS MAaTCPUAJIOB.

Oco6oe 3HayeHHE HMU(PPOBBIC TEXHOJOTHH MPHOOPETAIOT B YCIOBHUSIX BBICOKOW KOHKYPCHIIMH U
6I)ICTpOFO U3MCHCHUSA MOIHBIX TeHZ[eHIIHﬁ, TaKk Kak OHU OO0EeCIeYMBaIOT T'MOKOCTh U aqaliITUBHOCTH
IMPOU3BOACTBCHHBIX IIPOLCCCOB. Bo3MoxxHOCTE CO3aaHus BHUPTYAJIBHBIX IIPOTOTHUIIOB W IIPOBCACHUS
U(PPOBBIX TECTUPOBAHUK M3/ICIHI MMO3BOJSET 3HAYMTEIBHO COKPATUTh BPEMs BBIBOJIA MPOAYKIIUU Ha
PBIHOK U TIOBBICHTB €€ KOHKYPEHTOCIIOCOOHOCTb.

BwMmecte ¢ Tem crienyer oTMETHTh, 4TO 3()(HEeKTUBHOE BHEIpEeHHE NMU(POBBIX TEXHOJIOTHI TpeOyeT
COOTBETCTBYIOIICH IMOJITOTOBKHU CIEI[MATUCTOB, MOJACPHHU3AIIMY ITPOU3BOJICTBCHHOM 0a3bl U MHTETPAIIUU
UGPOBBIX PEIICHUI B CYIIECTBYIOIIME OU3HEC-TIPOIIeCChl. BaXKHBIM HAIIPaBICHUEM Pa3BUTHUS SBISCTCS
TAaK¥XKE COUYCTAHHUC HI/Iq)pOBI)IX TEXHOJIOTHI C IMpUHIUIIaMHA YCTOI>'I‘II/IBOFO Pa3BUTHA, YTO ITO3BOJIACT
CHU3HUTD SKOJIOTMYCCKYIO HArpy3Ky 3a CUeT COKpall€HuA OTX0J0B U OIITUMHU3AallNU ITPONU3BOACTBA.

Takum oOpa3zoMm, JanbHeiiiee pa3BUTHE WHIYCTPUU MOJbI HEPA3pPBhIBHO CBA3aHO C MHTETpaluent
III/I(prBBIX TeXHOJ'IOl"PIfI, COBCPIICHCTBOBAHUEM METOAOB KOHCTPYHPOBAHUA U MOACIUPOBAHHA, a TAKKC
CO3JJaHMEM WHHOBAI[MOHHBIX M YCTOMUYMBBIX pelieHuid. KOMIUIEKCHBIN MOAXO0M K HCHOJIh30BAHUIO
U(PPOBBIX HMHCTPYMEHTOB TO3BOJIMT TOBBICUTh KA4€CTBO H3JIENINUN, OOECIEUUTh HMX COOTBETCTBHE
COBPEMEHHBIM TPEOOBAHUSM pBIHKA M YKPEMHTh KOHKYPEHTHbIe To3unuu fashion-unmyctpum Ha
100aTbHOM YPOBHE.
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METO/bI BBISIBJIEHUS ®UIIIUHTA U ATAK COIIUAJIBHON MHXKEHEPUA

Hopnynamoe Myxammao
Hezasucumblil uccieoosamensy, CIIA, e. Quradenvpus

AHHOTALUSA

JlaHHOE MCCIIeIOBAaHHE MOCBSIIEHO KOMIUIEKCHOMY aHaJIM3y METOAOB BBIABICHHS (DUIIMHTA U aTak
COILIMAJIbHOW MHXCHEPHH B YCIOBHUSIX CTPEMHUTEIBHOTO pOCcTa HU(PPOBBIX KOMMYHUKAIMA U YBEINUCHHUS
quca OHJIAH-cepBUCOB. B paboTe paccMaTpuBaIOTCsl COBPEMEHHBIE MOIXObI K OOHAPYKEHUIO YTIpo3,
BKJIIOYasi aHau3 noseaenus nonb3osareneil (User Behavior Analytics) 1 anropuTMbl aBTOMaTH4eCKOTO
BbIsIBJIeHHs email- u BeO-pummnra. Ocoboe BHUMaHHE YIENACTCs] MIPUMEHEHUIO METOI0B MALIMHHOTO
oOyuyenust (Machine Learning), WHTENIJIEKTyalbHOIO aHalW3a MAHHBIX W TEXHOJIOTUH 0O0pabOTKH
ecTecTBeHHOTrO s13bIka (NLP) /17151 moBBILIEHNsI TOYHOCTH U CKOPOCTH OOHAPYKEHUS aTak.

B pamkax uccienoBaHusl aHAIU3UPYIOTCS KIIFOUYEBbIE IPU3HAKK (PUIIMHIOBBIX COOOIEHUH U BeO-
pecypcoB, Bkitouas cTpykrypy URL, cemanTudyeckue OCOOCHHOCTH TEKCTa, TOBEICHUYECKUE
XapaKTepUCTUKUA TIONb30Bareled ¥ JUHAMUKY B3aUMOJCHCTBUS C UU(PPOBBIMU CEPBUCAMH.
JIONIOJTHUTEIBHO PACcCMATPHUBAIOTCS METONBI KJIACCU(PHUKAINKA U (PUIBTPALlMU JaHHBIX, OCHOBAHHBIC Ha
anroputmax Decision Tree, Random Forest, Naive Bayes u HelipOHHBIX CETSX, a TaK)Ke THOPHUIHBIC
MoJIeNH, 00bETUHSIOINE HECKOIBKO MOIXO/I0B.

Ocoboe BHHMaHHE YIENIeTCs pPOJM YeJIOBEUYECKOro (akropa B peaju3aldi aTak COLUAIbHOM
MH)KEHEpUH, a TaKXke pa3paboTKe MOBEJCHUECKUX MOENEH, MO3BOJSIONIMX BbISBIATh OTKIOHEHUS OT
HOpPMaJIbHOM aKTHUBHOCTH TIOJIb30Bareneld. PaccMaTpuBaroTCsl CLieHapuu arak, HalpaBlIeHHBIX Ha
MaHMITYJIMPOBAHHUE MOJIb30BATENSIMU C LIENbIO NMOy4eHHs KOH(UIEHIIMAIbHON HH(OpMaLHH.

Pesymbrarel  WcclieoBaHMS  MMOKAa3bIBAIOT, 4YTO HCIOJIb30BAHME KOMIUIEKCHBIX —PpEIICHUH,
OOBEAMHSAIONINX MOBEJCHUSCKUH aHalN3, MallMHHOEe OOy4YeHHWE W aBTOMATH3MPOBAHHBIC CHCTEMBI
(uUIBTpaIyK, MO3BOJISIET CYIIECTBEHHO MOBBICUTH TOUHOCTD BBISBICHUSI (PUITMHTOBLIX atak 710 90-97%
¥ 3HAYUTEIBHO CHHU3WTH YPOBEHBb JIOKHBIX CpalaTblBAHWK. YCTAaHOBJIEHO, YTO WHTETPALUs
MHTEJUIEKTyalIbHbIX alTOPUTMOB B CHUCTeMBl KubOepOe3omacHOCTH o0ecreunBaeT mepexon K
MIPOAKTUBHON MOJIENN 3aIlUThI, CIOCOOHOW aJanTHPOBATHCS K HOBBIM M TOCTOSIHHO M3MEHSIOLIMMCS
yrpo3am.

Takum o00pa3zoM, wHccleOBaHHE TMOATBEPKAAET HEOOXOAUMOCTh pa3pabOTKM M BHEAPEHUS
COBPEMEHHBIX MHTEIICKTYaJ IbHBIX METOMIOB BBISBICHUS (DUIIMHTA W aTaK COIUAILHOW WHXKECHEPUH IS
o0ecrnieueHus: BBICOKOTO YpOBHS 0€3011acCHOCTH UH(POPMALIMOHHBIX CUCTEM.

KuroueBble ciioBa: kubep6e301macHOCTb, (PUILIMHT, collMaibHasi MHKEHEpHUs, aHAJIN3 TIOBEICHUS
nosab3oBareneii, machine learning, email-guuunr, Be6-pummar

AKTYaJILHOCTb HCCJIe10BAHUS

CoBpemeHHas UdpoBast cpefa XapaKTepu3yeTcsi CTPEMUTENBHBIM POCTOM 00BEMA AIEKTPOHHBIX
KOMMYHUKAIMH, BKIIOYasi JIEKTPOHHYIO TOYTY, COIHMAIbHBIE CETH M BeO-CEepBHUCHL. B 3THX yCIOBHAX
GUIIMHT U aTakyd COIMAIbHOM WH)XEHEPUHM CTaHOBATCA OJHMMHU M3 Haubosiee pacnpOCTpaHEHHBIX U
OTACHBIX yrpo3 MHpopMaloHHON 6e3omacHocTH. [1o TaHHBIM MEXTyHApOAHBIX HCCIIETOBaHMM, Oonee
80% ycnemHbIXx Kubeparak HAUMHAIOTCS MMEHHO C (UIIMHTOBBIX COOOIIEHM, HAMpaBICHHBIX Ha
MOJIy4eHNEe KOHPUAECHIIMATbHON HH(POPMALIK OIb30BaTENEH.
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OCOOEHHOCTBIO aTaK COLMAIBHON WHXEHEPUU SIBISCTCS UX HAMPABICHHOCTh HE HA TEXHUYECKHE
YA3BUMOCTH CHUCTEM, a Ha 4eloBEUEeCKHi (hakTop. 3MOyMBINUIEHHUKU HCIONB3YIOT MCUXOJIOTHYECKUE
METOJbI BO3JICHCTBHSA, TAKHE KaK CO3/IaHUE YyBCTBA CPOYHOCTH, JIOBEPHUS WM CTpaxa, YToObI HOOYAUTH
I10JIb30BAaTeNsl COBEPUIMTH OHIMOOYHOE JEHCTBUE — IEPEHTH IO BPEIOHOCHOM CCBUIKE, OTKPBITH
BJIO)KEHHUE WM IPEAOCTaBUTh JMYHBIC IaHHbIC.

TpaguioHHbBIe METOAbl 3aLIUTHI, OCHOBAaHHbIE HA (DUIBTPALIMM IO CUTHaTypaM M YEpHBIM
CIMCKaM, OKa3bIBAIOTCSA HENOCTaTOYHO 3(h(HEKTUBHBIMHU, OCKOIBKY COBPEMEHHBIE (DUIIMHIOBBIE aTaku
OBICTPO ~ aIANTUPYIOTCS W  H3MEHSIOT CBOM  XapakTepUCTHKH. OTOo TpedyeT  pa3paboTku
MHTEJUIEKTYaIbHbIX METOJOB aHAIM3a, CIIOCOOHBIX BBISABISATH CKPBITHIC MPU3HAKH YIPO3 U YUUTHIBATDH
IIOBEICHUE T10JIb30BaTENCH.

Takum o00pa3oMm, axkTyaJIbHOCTh JAaHHOTO HCCJIEIOBAaHUS OOYCIOBICHA HEOOXOIMMOCTBIO
pa3paboTku 3(PPEKTUBHBIX METOIOB BBIABICHUS (QUIIMHIA W araK COIUAIBHONW WHXXEHEPUH C
HCIOJIb30BAaHHMEM COBPEMEHHBIX TEXHOJIOTUI aHaIu3a JaHHBIX U UCKYCCTBEHHOIO MHTEIJICKTA.

Ieans uccaenoBanus

[enbro JaHHOTO MCCIEIOBAHUS ABISETCS KOMIUIEKCHBIM aHAU3 U OLIEHKa COBPEMEHHBIX METOJIOB
BBISIBJICHHS (DUIITMHTA M aTaK CONMAILHON WHKCHEPUH, a Takke pa3padoTka d3()(HEeKTHBHBIX MOIXOI0B K
MOBBIIICHUIO TOYHOCTH M HANEKHOCTH WX OOHAPYKEHHS B YCIOBHSIX TUHAMUYHO pPa3BUBAIOIICHCS
U (POBOH CPEIIBI.

Oco0oc BHUMaHHE YICISICTCS HCCICIOBAHWIO BO3MOXXHOCTEH MPUMCHCHHS aHAIN3a MOBEICHUS
nonb3oBareneit (User Behavior Analytics) U MHTENIEKTya IbHBIX aITOPUTMOB 00paOOTKU JAHHBIX IS
BBISIBJICHHUSI CKPBITBIX M aJalTHBHBIX Yrpo3. B paMmkax ucCCleqoBaHHUS PacCMaTPUBAIOTCS METOJbI
aBTOMAaTUYECKOTO OOHapy:KeHHUs email- u BeO-puIIMHra Ha OCHOBE TEXHOJIOTUN MAITUHHOTO O0y4YeHHs
W aHaJln3a TeKCTOBOW MH(POPMAIIUH.

JIOTIONTHUTENBHO 1IeNbI0 paboThl SABISETCS OMpeNeleHHe KIIOYEeBBIX (AKTOPOB, BIHSIOMNIMX Ha
YCIEIHOCTh (DUITUHTOBBIX aTak, BKIIFOYAs YEIIOBEUECKHH (haKTop, 0COOCHHOCTH TIOJIH30BATEIHCKOTO
TTOBEJICHUS U XapPaKTSPUCTUKU ITUPPOBBIX KOMMYHUKAITUH.

Taxke wcCcCeqOBaHWE HANPaBIEHO HAa pPa3pabOTKy KOMIUIGKCHOTO TIOAXOJda K  3alluTe
WH()OPMAITMOHHBIX CHCTEM, OOBEIUHSIONICTO MMOBSJACHYSCKAN aHaN3, alTOPUTMBI KIACCH(UKAIIIN |
aBTOMATHU3UPOBAaHHBIE CUCTEMBI (PMIIBTPAIIMH, YTO MO3BOJISET MOBBICUTH YCTOMYUBOCTH K COBPEMEHHBIM
BUJIaM KuOeparaxk.

Takum 00pa3oM, JOCTHKEHHE TOCTABIEHHOW IIENU MpeanojiaraeT He TOJNBKO TEOPETHUECKHIA
aHaJIU3 CYIIECTBYIOUIUX METO/IOB, HO M (POPMUPOBAHUE MPAKTHUECKUX PEKOMEHAAINN 1O BHEIPEHUIO
3¢ GEeKTUBHBIX CUCTEM OOHApPYKEHUS (PUIIHMHTA U aTaK COLIMATIbHOW HHKEHEPUH.

MarepuaJjibl M1 MeTOAbI HCCI€I0BAHUS

B pabore ucnonb3yroTcsi TaHHBIE JEKTPOHHBIX COOOIIEHM, BEO-CTPAHUI] M TOJH30BATEIbCKON
aKTUBHOCTH, COJIEpKaIMe KaK JIETUTUMHBIE, TaK U (PUIIUHTOBBIE SJIEMEHTHI.

[IpumenstoTcst MeroAbl aHanmu3a mnoBeaeHus mnonb3oBareneid (User Behavior Analytics),
MIO3BOJIAIOIME BBIABIATh OTKJIOHEHHUS OT HOPMAJIBHBIX MOZENEH aKTUBHOCTH. Takke HCHOJIb3YHOTCS
JITOPUTMBI MalIMHHOTO 00yueHus, Bkitouast Decision Tree, Random Forest, Naive Bayes u HeiipoHHbIe
CETH, JUIs KJIaccu(UKaluu cOOOIIeHUI 1 BeO-pECYpCOB.

JIoMOTHUTENBHO aHAM3UPYIOTCS MeToAbl 00paboTku TekcToB (NLP), mo3Bossitoiue BHISBISATH
XapaKTepHblE MPU3HAKU (DUIIMHIOBBIX COOOIIEHUH, TaKHe KaK MOJ03PUTENIbHBIE CCBHIJIKH, OIMIMOKU B
TEKCTE U HETUIIMYHBIE CTPYKTYPBI COOOIICHU.
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Jnst omeHkH A(PQPEKTUBHOCTH METOJOB TNPUMEHSETCS CPABHUTENBHBIA aHajin3, a TakKxke
MOJIEIMPOBAHKE Pa3IMUHBIX CLIEHAPUEB aTaK.

Pe3yabTarhl Hccie10BaHUs

[TpoBenénublii aHaM3 NOKa3aj, 4To Hanbosee Y3PPEKTUBHBIM MOAXOIOM K BBISBICHUIO (pUIMHTA
U aTaKk COLMAIbHOM HMHXKEHEPUM SBIIAETCS KOMOMHUPOBAaHHOE HCIOJIb30BAaHHE aHajM3a IOBEICHUS
[I0JIb30BaTeNIell M aBTOMATU3UPOBAHHBIX AJITOPUTMOB 00paOOTKM AaHHBIX. Takol MOaXo[] MO3BOJISET
YUUTBIBaTh KaK TEXHUYECKUE MIPU3HAKH YIPO3, TaK U MOBEIEHYECKHE 0COOCHHOCTH I10JIb30BaTeNIel, 4To
CYILIECTBEHHO IOBBIIIAET TOYHOCTh OOHAPYKEHUS aTaK.

Meronsl ananusa moBeaeHusi noib3osareneil (User Behavior Analytics) mo3BONISIIOT BBISBIISATH
QHOMAJINHU B JICHUCTBUX I10JIB30BATEIICH, KOTOPBIE MOTYT CBUJIETEIBLCTBOBATL O KOMIIPOMETALMY Y4ETHOU
3aIlMCH WM TOTIBITKE peanu3anuu araku. K unciny Hanbosee 3HaYMMbIX TPU3HAKOB OTHOCSTCS:

 BXOJ B CUCTEMY U3 HEOOBIYHBIX reOrpa@ueCKUX TOYECK UM C HEM3BECTHBIX YCTPOMCTB;

1 pe3Koe U3MEHEHHE YacTOThl U XapaKTepa M0Ib30BaTeIbCKOM aKTHBHOCTH;

{HONBITKM  AOCTYHNAa K 3allUINEHHBIM pecypcaM, paHee He MHCIOJIb3yeMbIM JIaHHBIM
10JIb30BATEIIEM;

{ HETUIIMYHbIE BPEMEHHbIE MHTEPBAJIbl aKTUBHOCTH (HAIpUMep, HOUHBIE BXOJbl IIPH OTCYTCTBUU
TaKOW MPAKTUKH paHee).

Amnanu3 mokasajl, YTO MCHOJIL30BaHNE MOBEACHUYECKUX MOEJIEH M03BOJISIET BEIABIATEL 10 80—85%
MIOJO3PUTEIbHBIX JIEHCTBUN HA PaHHUX CTAIUAX, YTO 3HAYUTEIBHO CHHUXKAET BEPOATHOCTh YCHEIIHOMN
peanusaiuu aTaku.

ANropuT™Mbel  MalIMHHOIO  OOy4eHHsT OO0ECIEeYMBAIOT  aBTOMATHYECKYI  KJIACCHU(HUKALIMIO
JNIEKTPOHHBIX COOOLIEHUH M BeO-pecypcoB Kak Oe30HacHbIX MM BpeAoHOCHBIX. [Ipu 3TOM
YUUTHIBAIOTCSL KaK CTPYKTYpHbIE, TaK M CEMaHTUYECKHE XapaKTepUCTHKHM JaHHbIX. B wacTtHOCTH,
aHATTU3UPYIOTCA CIEAYIOLINE TapaMeTphl:

fcrpykrypa URL-anpecoB (Haiauuue MOJJEIbHBIX JIOMEHOB, HCIIOJIb30BaHHE COKpAIEHHBIX
CCBUIOK);

| HaNM4YKe TOAO3PUTENbHBIX UM HEJABHO 3apErMCTPUPOBAHHBIX JOMEHOB;

 OCOOEHHOCTH TEKCTOBOTO CONEPKUMOTO COOOIICHWH, BKIIIOUas TI'paMMaTUYecKue OIIHMOKH,
HETHITUYHYIO JIEKCUKY ¥ TIPU3HAKU MaHUTTYIISIIH;

 HaTM4YKe BPEJOHOCHBIX BIOKEHUN MIIM CKPBITHIX CCBUIOK;

 moBeIeHYEeCKHE XapaKTEepUCTUKH MOIb30BATENIS IIPU B3aUMOAEHCTBUH C COOOIIEHUEM.

JIONOJTHUTENBHO B XOZA€ HCCIEIOBAHUS YCTAHOBJIEHO, YTO NPUMEHEHUE METO/0B 00paboTKH
ecrectBeHHOro s3bika (NLP) mno3BosisieT 3HauuTeNbHO MOBBICUTH 3(PGEKTUBHOCTh BBISBICHUS
(UIIMHTOBBIX COOOIIEHUN 3a CYET aHajdu3a CMBICIOBOM CTPYKTYpbl TEKCTa U BBIABIEHUS CKPBITHIX
MIPU3HAKOB COIIMAILHON UHXKEHEPUH.

OKclepUMEHTalIbHbIE  pe3yabTaThl IOKa3ald, YTO TPAAMIMOHHBIE CUTHATYpHBIE METObI
o0ecreynBaloT TOYHOCTh Ha ypoBHE 70—75%, TOT/Ia KaK MCTOIB30BAHNE METOIOB MAIITUHHOTO O0yUYeHUS
MOBBIIIAET 3TOT TMoKazarenb A0 85-92%. Haumbonee BbICOKME pe3ylbTaThl JOCTUTAIOTCA MpPU
NPUMEHEHUH THOPHIHBIX Mojeneil, OObeAMHSIOMNX MOBEICHYECKUI aHalu3 M HHTEJUICKTyaJbHbIE
QJITOPUTMBI, TI€ TOYHOCTh OOHapyxeHust gocturaer 93-97% npu onHOBPEMEHHOM CHUKEHUHU YPOBHS
JIOXKHBIX cpabaTsiBaHuit 10 5—10%.

Takum 00pazom, pe3yinbTaTbl MCCIEIOBAHMS MOATBEPXKIAIOT, YTO HWHTErpanusl MOBEACHUYECKOTO
aHaJu3a M aJrOpPUTMOB MAIIMHHOTO 0OyueHus sBisercss HauOosee >(PPEKTUBHBIM MOIXOIOM K
BBISIBJICHHIO (DUINIMHra M aTak COLMAJbHOW HMHXEHepuH. JlaHHBIM moaxox oOecreynBaeT HE TOJIBKO
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BBICOKYI0O TOYHOCTh OOHApyKeHHs, HO ¥ BO3MOXHOCTh aJanTallii K HOBBIM U TIOCTOSHHO
U3MEHAIOLIMMCS TUIIaM yIpo3.
Tabiamna — IPpPeKTUBHOCTH METOA0B BhIsIBJIeHUS (PUIIIMHTA

MeTton Tounocth (%) | Jlo:xkubie cpadarbiBanus (%) | CkopocThb
CurnarypHblii aHanu3 70-75 20-30 Bricokas
AHanu3 noBeeHus 80—88 10-20 Cpennsist
Machine Learning 85-92 815 Cpennsis
Al (rubpunasie monenn) | 93-97 5-10 Cpennsist

¢ ¢eKTHBHOCTH METO/I0B BbISIBJIEHUS] (PUIIHHTA

Effectiveness of Phishing Detection Methods

100 A

80 1

60 -

Accuracy (%)
3

20 A

Signature-basedBehavior AnalysisMachine Learning Al Hybrid
Detection Methods

Ananmms IIOKAa3bIBACT, 4YTO HanOOJIbIIAs TOYHOCTh AOCTUTACTCA IIPU HUCIIOJIb30BAHUU TI/I6pI/II[HBIX
MO,[[CJ'ICIZ, O6’beI[I/IH5IIOIHI/IX MOBEJICHUYECKUM aHAJINW3 U MAIlIMHHOE o6yquI/Ie.

3akiilouenue

[TpoBenéHHOE HCccaenoBaHNE MTOKA3aI0, YTO (DUIIMHT U aTaKW CONMATHHOW HHXKEHEPHUH OCTAIOTCS
OIHOW M3 Haubojee CepbE3HBIX U OBICTPO Pa3BUBAIOIIMXCS YIPO3 COBPEMEHHOW KHOepOe30MmacHOCTH.
Nx Boicokas d¢pdektuBHOCTH  00YyCIOBIEHAa HE  CTONBKO  TEXHUYECKUMH  YSI3BUMOCTSIMU
WH(OPMAIIMOHHBIX CHCTEM, CKOJBKO HCIIOJNIb30BAaHMEM 4YellOBeuecKoro ¢akropa, 4dTO JAeNaeT
TpaJMIIMOHHBIE METObI 3alllUThl, OCHOBAHHbIE HA CHUTHATYpPHOM aHAlM3€ M CTAaTHYECKHX MpaBUiax,
HEI0CTaTOYHO 3(PPEKTUBHBIMU B YCIOBHUSIX MOCTOSHHO MEHSIOIIUXCS CIIEHAPHEB aTak.

AHanu3 pe3yabTaToB MCCIEA0BAaHUS MOATBEPWII, YTO MPUMEHEHUE METO/IOB aHa/ln3a MOBEACHUS
nonp3oBareneld (User Behavior Analytics) mo3BOMsSIET BBISBISATH OTKJIOHEHHS OT HOPMaJIbHOM
aKTUBHOCTM M  CBOEBPEMEHHO OOHAapyXHBaTb IOAO3pUTENIbHbIE  JIEHCTBUS, CBSI3aHHBIE C
KOMIpoMeTaned Yy4ETHRIX 3amucedl. B coyeTtanun ¢ anropuTMaMu MAIIMHHOTO OOYYeHUS W
WHTEJUIEKTYyalbHOTO aHajn3a JaHHBIX JTO oOOecredynBaeT 3HAYUTENbHOE TIOBBIIIEHHE TOYHOCTH
BBISIBIICHUS (DUIIMHTOBBIX aTak U CHUKEHHE YPOBHS JIOKHBIX CpaOaThIBAaHUH.

Oco0oe 3HaUeHNE MMEET MCIOJb30BaHNE THOPHUIHBIX MOJENel, 00heIUHSIONUX MOBEACHYECKUN
aHaJIW3, METOAbl MAIIMHHOTO OOYYEeHHUS M TEXHOJIOTHU OOpabOTKM €CTEeCTBEHHOTO s3bIKa. Takoif
KOMITJIEKCHBIA TOJIXOJl MO3BOJIIET YUUTHIBATH KAK TEXHUYECKHE XAPAKTEPUCTUKH YIpo3 (CTpyKTypa
URL, nomeHbl, BIOXKEHHs), TaK M TIOBEIACHUECKHE U TICUXOJIOTMYECKHE ACIEKThl aTak COIMaIbHOMN
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WHXECHEepUuHU. B pe3ynbrare mocturaercs 0ojee BBICOKUN YPOBEHb aIallTUBHOCTH CHCTEMBI K HOBBIM H
paHee HEM3BECTHBIM BUJAM aTak.

Bmecrte ¢ Tem cienyer OTMETUTh, YTO Pa3BUTHE METOMOB (DUIMHTA W COLMATBHOW WHXKEHEPHU
TpeOyeT MOCTOSHHOTO COBEPIICHCTBOBAHUS CHCTEM 3aIIUTHI. 3JIOYMBIIUICHHUKA aKTHBHO HCIOIB3YIOT
HOBBIE TEXHOJIOTMM, BKIIIOYas AaBTOMATU3ALMI0O M 3JEMEHTbl HMCKYCCTBEHHOTO WHTEJUIEKTa, YTO
MOBBIIIACT CIIOKHOCTh OOHApY)KEHHUsI aTak U TpeOyeT BHeApeHUs 0ojiee MHTEIUIEKTYalbHbIX U THOKHUX
pELICHHUIA.

Takum oOpa3om, JanbHellee pa3BUTUE CUCTEM KHOEpOEe30MacHOCTH JOKHO OBITh HAIpPaBICHO
Ha WHTETPALUIO aJalTUBHBIX U UHTEIUICKTYAIBHBIX TEXHOJIOTHIA, CTIOCOOHBIX aHAJTHU3UPOBATh OOJIBIIIHE
00BEMBI JTAHHBIX B PEAJIbHOM BPEMEHH, YYUTHIBATh IMOBEJICHUYECKHE OCOOCHHOCTH IOJIb30BAaTEICH U
OBICTPO pearnupoBarTh Ha BOSHUKAIOIINE Yrpo3bl. BayKHBIM HANpaBICHUEM SIBISICTCS TAK)KE MOBBIIIICHHE
YPOBHSI OCBEAOMJIEHHOCTH IIOJIb30BAaTelied M pa3BUTHE METOJOB OOy4Y€HHUs, HAMpaBIECHHBIX Ha
CHIDKEHHUE BIUSHUS YEJIOBEUECKOro (pakTopa.

B 3akiouenue cieayer OTMETHTh, 4TO 3G (eKTUBHAsA 3auuTa OT (UIIMHTA U aTaK COIHAIbHOMN
WHXCHEPUU BO3MOXKHA TOJIBKO TIPU KOMILIEKCHOM IMOJXO/E, OOBETUHSIONIEM TEXHOJOTHYECKUE
pellleHrs, aHAIUTUYECKUE METO/IbI M OpraHu3allMOHHbIE Mephbl. Peanu3anus Takoro moaxona mo3BOJIUT
CYIIECTBEHHO TIOBBICUTh YPOBCHb OC30MACHOCTH HH(POPMANMOHHBIX CHUCTEM W CHH3HUTH PHCKH,
CBsI3aHHBIE C COBPEMEHHBIMU KHOEpYyTrpo3amH.
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IMPOI'HO3NPOBAHHUE KIIMEHTCKOI'O CITPOCA B PECTOPAHHOM BU3HECE C
HCIOJIb30BAHUEM COBPEMEHHBIX MOJEJEN MAIIUHHOT O OBYYEHMSI U
AHAJIN3A ITIOBEJEHYECKUX ®PAKTOPOB: BUBJIMOMETPUYECKHUHU OB30P

Amandnconoe A.X.

Mazeucmpanm 1 kypca,

Eepasuiickuii nayuonanvuwii ynueepcumem umenu J1.H. I'ymunésa
Acmana, Kazaxcman

Hayunwiii pykosooumens: kanoudam nayx, ooyenm Husnzoea P.C.

AHHOTaNUA.

B crarbe npencrasnen OubauoMeTpudeckuii 0030p COBPEMEHHBIX MOIX0/10B K IPOrHO3U POBAHUIO
KIIMEHTCKOTO CIPOCa B PECTOPAHHOM M TOCTHHHUYHO-PECTOpPAaHHOM OM3HEce Ha OCHOBE MOjEJeH
MAaIIMHHOIO OOydYeHHsl C Y4ETOM IOBEAECHYECKHX (DaKTOPOB MOTpeduTenell. DMIUPUUECKYI0 OCHOBY
coctaBmiu 106 mybmukamnuii 6a3sr Scopus 3a 2020-2026 rr. (91 craTthst u 15 0030pOB Ha AHTIIMHCKOM
SI3BIKE); aHAIM3 BBINOJIHEH CpeACcTBaMH makeTa bibliometrix u BeOG-uHTepdeiica biblioshiny B cpene R.
Y CTaHOBIIEHO, YTO HAIIPABIICHHE aKTUBHO PAa3BUBACTCS: CPEIHETOIOBON MPUPOCT YMCIIA ITyOIUKani 3a
nonuble ronabl (2020-2025) coctaBun okono 25 %, a cpeaHee YUCIO IUTHPOBAHUM Ha JOKYMEHT
nocturino 19,4, Haumbomee YacTOTHBIMH TepMHHAMH sBISIOTCS «machine learningy», «artificial
intelligence» u «forecasting». AHanN3 KOHIENTYaJIbHON CTPYKTYPBHI MOKA3aJl, 4YTO METO/Abl MAIIUHHOTO
U riryookoro obydenust GopMupyroT 6a30Boe (TpaHCBEpcalbHOE) SAPO 00JIACTH, TOTAA KaK TeMaTHKa
MOTPEOUTENBCKOIO TMOBEAEHUS O00pa3yeT XOpOUIO pPa3BUTHIM, HO CTPYKTYpPHO OOOCOOJIEHHBIH OT
IPOrHOCTUYECKUX MeToJ0B Kiactep. CrenaH BBIBOJ O HaJIMYUHM HCCIIEAOBATENILCKOTO Mpobena B
WHTETPAllMN TIOBEJICHYECKUX TIEPEMEHHBIX B MPOTHOCTUYECKHE MOJENH MAIIUHHOTO OOydYeHHUS
IPUMEHUTEIBHO K PECTOPAaHHONW UHIYCTPUH.

KiroueBble cioBa: mawunnoe oOyueHue, NPOSHOZUPOBAHUE CHPOCA, pecmopanHvli  OusHec,
nosedenueckue gaxkmopuvl nompebumenetl, 21yboxoe ooyuerue, OUOITUOMEMPUYECKULL AHATU3.
1. BBenenue

PacTymas KOHKypeHIIMsS U BBICOKasl BOJIATHIJIBHOCTBH CIpoca B cdepe OOIECTBEHHOIO MUTaHMS
JENafoT TOYHOE MPOTHO3MPOBAHHME KIMEHTCKOTO CIpOCca KPUTHYECKUM (HAaKTOPOM OMNEparioOHHON
3G HEKTUBHOCTH PECTOPAHHOI0 OM3HECAa — OT IJIAHMPOBAHUS 3aKYMOK M JIOTUCTHKHU JIO YIPaBICHHS
MEPCOHAJIOM M COKPAIIEHHs MUMIEBBIX OTXOJOB. TpaWIIMOHHBIE CTATHCTUYECKHE MOJENN BCE dalie
YCTYNalT MECTO METOJIaM MALIMHHOTO U ITyOOKOro o0y4yeHMsl, CHOCOOHBIM YJaBIMBaTh HEJIMHEWHBIE
3aBHCUMOCTH, CE30HHOCTh W BHEUIHHE (PAKTOPHI B JAHHBIX O MpoJaxkax W OpoHmpoBaHUsiX. OO0 >TOM
CBHUJIETENILCTBYET OBICTPBIH pPOCT YMCIa CHUCTEMAaTHYECKUX O030pOB MPUMEHEHHS HCKYCCTBEHHOTO
untemnekra (MM) B roctuHMuyHO-pecTopaHHOM  uHAycTpuu [1-3], a Takke Haiauuue
CMELUANTU3UPOBAHHBIX HAYKOMETPUYECKUX O0030pOB MO NPOTHO3MPOBAHHUIO CIpOCa B TypHU3ME U
rocrenpuumcTae [4].

AKTyaJqbHOCTh HAalpaBJIEHUS MOJTBEPKAACTCS KOJIMYECTBEHHO: OMOIMOMETPUYECKUH aHalIu3
Scopus BesiBIIT 106 myOmukanuii 3a 2020-2026 TT. CO CpeIHEroI0BEIM MPHUPOCTOM OKojio 25 % (3a
nojsHble Tosbl 2020-2025). [Ipu 3TOM, Kak MOKa3bIBa€T aHAJIN3 KOHLENTYaJIbHOW CTPYKTYpPhI 00J1acTH,
TEMaTWKa TOBEJACHYECKHX W MOTPEOUTENbCKUX (PaKTOpOB 00pa3yeT KiacTtep, CTPYKTYpHO
000COOJIEHHBI OT sApa METOJO0B MAIIMHHOTO OOYYEHHs, YTO YKa3bIBaeT Ha MCCIIEOBATEIbCKUN
npoben Ha WX cThike. Llenmpto 0030pa sBIsETCS CHCTEMAaTH3alMs TOAXOJOB K IPOTHO3HPOBAHUIO
KJIMEHTCKOTO CIpoca B PpECTOpaHHOM OW3HEce Ha OCHOBE MAIIMHHOTO OOyuYeHHs, BBISABICHHE
JOMUHHMPYIOIMX U (DOPMUPYIOIIMXCSI HANpaBICHUM, a TakKe ONpeAeNCHHE HEpEeIIEHHBIX 3a7ad Ha
NepeceueHNH MPOrHOCTUYECKUX MOJIEICH U TOBEJCHYECKON aHATUTUKH.
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2. MaTepuaJjbl U1 METOABI

HcTounnkoM AaHHBIX Tociykuia 6a3za Scopus. [TonckoBeIid 3ampoc CTPOHMIICS Kak MepeceyeHne
TpEéX TeMaTHUYECKUX OJIOKOB: mpeameTHas oOmacth (restaurant, food service, foodservice, hospitality,
catering, food retail), 3agaua (demand forecast®, sales forecast®, customer/consumer demand, demand
prediction/estimation, footfall) u merox (machine learning, deep learning, neural network*, artificial
intelligence, predictive analytic*, time series, consumer/customer behavior, behavioral factors). B
BBIOOPKY BKIHOYAIKHCh myOiaukamuu 3a 2020—-2026 rr. tumnoB «Article» u «Review» Ha aHTIHHCKOM
s3pike. MiToroast BeiOOpka coctaBmia 106 myonukanwmii (91 crates u 15 0630poB) u3 90 UCTOYHHUKOB,;
olmiee yucio aBTopoB — 377, monst paboT ¢ MexayHapoAHbIM coaBTopcTBoM — 31,1 %, cpennee
YHCIIO IUTUPOBAHUN Ha TOKyMeHT — 19,4.

AHanmu3 W BHU3yalu3alus BBIMOJHEHBI CpEJACTBaMU Takera bibliometrix u BeO-mHTEpdeEiica
biblioshiny B cpene R. Vcnonp3oBaHbl cTaHgapTHBIE HHCTPYMEHTH HAyYHOTO KapTHPOBAHUS: aHAIIN3
JIMHAMHMKH TTyOJHMKAIlUi, YaCTOTHBIA aHAIU3 KIIIOYEBBIX CJIOB, aHAIM3 TPEHIOBBIX TeM (trend topics),
MIOCTPOSHHE CETH COBMECTHOM BCTPEUaEeMOCTH TepMHHOB (co-word network) u TemaTHueckoi KapTsl Ha
OCHOBE TOKa3aTesel LEHTPaJbHOCTU U IUIOTHOCTH KjactepoB mo metomonoruu Kamnona. IIposepka
MIOJIHOTHl METa/JIaHHbIX MOJATBEPAMUIIA CTOIPOLIEHTHYIO 3alOJHEHHOCTh KIIOYEBBIX IOJIEH (aBTOPBI,
addunmanyuu, aHHOTAllUU, IUTUPYEMbIE HCTOYHUKH, TOJ], TUI JOKYMEHTA).

3. Pe3yabTaThl 0M0/1MOMETPHYECKOT0 AHAJIM3A
3.1. lunamMuka ny0JTUKAIIMOHHOH AKTUBHOCTH

l'omoBas quaamuka (puc. 1) IeMOHCTpUpPYET YCTOWYMBBIN pocT: ¢ 9 mybOnukammii B 2020 . 10 28
— B 2025 1. [lannsie 3a 2026 r. (18 mybnukanuii) 0XBaThIBAIOT TOJIBKO MEPBOE MOIYTOJUE U TTOTOMY HE
OTpayKaroT HUTOTOBOrO 00BEMa roma. CpenHerosoBoil TemI mpupocTa 3a mojHble rogsl 2020-2025
cocTtaBui Okojo 25 %, 4YTO CBHUAETENLCTBYET 00 aKkTHBHOW (ase ¢GopMUPOBAaHUSA HAIMPABICHUS;

JokabHOe cHUKeHue B 2023 r. cMeHsieTcs pe3kuM yckopeHueM B 20242025 rr.

Annual Scientific Production
Articles

Year
Pucynox 1 — Jqunamuka uucna nybauxkayuii no 200am
3.2. T'eorpadpuyeckass ¥ MHCTUTYIMOHAJIbHAS CTPYKTYpa
HaubGonpmmii Bkiag B myOaukanuoHHblil moTok BHOcAT Kuraii, CIHA, Uunus, BenukoOpuranus
u Caynosckast Apasus (puc. 2). Cpenu opranusaiuii tuaupyror Jiangnan University (7 myonukanuii, ¢
pe3kum pocrom B 2025 1.), Deakin University (5), Universitas Nahdlatul Ulama Surabaya (4), a takxke
King Faisal University, National University of Singapore u University of Auckland. lons
MEXIyHapoAHbIX Koyutabopauuit (31,1 %) ykasbiBaeT Ha BBIPaKECHHBIM TpaHCTPaHUYHBIN XapakTep

UCCIIEIOBaHUM, 00BEINHSIIONINX a3UaTCKUE, CeBEpOaMEPUKAHCKIE U €BPOIENCKUE HayYHbIEe IEHTPHI.
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Country Scientific Production

4

Pucynox 2 — Hayunas npodykmuenocms no cmpanam

3.3. Han0oJ1ee npoAyKTHBHBbIE HCTOYHUKH

BenymuM wcrouHmKoM siBIsieTcs JKypHan Sustainability (Switzerland) — 8 myGmmkaruii, c
JmokanbHbBIM uHIeKkcoM Xupma H = 7 (puc. 3). [amee crnenyroT nNpoQuiibHbIE W3JaHUA IO
rocrenpuuMcTBY u TpaHcropty: International Journal of Contemporary Hospitality Management,
Journal of Hospitality and Tourism Technology u Transportation Research Part C: Emerging
Technologies (o 3 nmyonukaiuu), a Takke Computers and Industrial Engineering, IAES International
Journal of Artificial Intelligence, Nutrients u PLOS ONE (o 2). Takoe pacrmpeaciieHHe OTpaskact
MCKIUCHUIIIIMHAPHOCTD 06JIaCTI/I, OXBaTBIBaIOIHGﬁ MCHCIPKMCHT TOCTCIIPUUMCTBA, BBIYUCIIUTCIBHBIC
HayKH, TPaHCIIOPTHOC MOACIIUPOBAHNUEC U UCCICIOBAHUS ITUTAHU.

Most Relevant Sources

SUSTAINABILITY (SWITZERLAND) .B

INTERNATIONAL JOURNAL OF CONTEMPORARY ®:
HOSPITALITY

JOURNAL OF HOSPITALITY AND TOURISM . 3
TECHNOLOGY

TRANSPORTATION RESEARCH PART C: EMERGING . 3
TECHNOLOG

COMPUTERS AND INDUSTRIAL ENGINEERING 4. 2

Sources

IAES INTERNATIONAL JOURNAL OF ARTIFICIAL ®:
INTELLIGE

NUTRIENTS @9 2
PLOS ONE ®:

ACTA PSYCHOLOGICA

ANIMALS

N. of Documents
Pucynox 3 — Haubonee npodykmugHbie UCMOYHUKU

3.4. Hau0oJiee 4acTOTHbIE TEPMHUHBbI

YacTOoTHBIA aHaIM3 KIIOYEBBIX CIOB (pHC. 4) IMOKa3bIBaeT, YTO SAPO 0ONacTH (HOPMUPYIOT
MeToAnYecKue TepMuHBL: «machine learningy (24), «artificial intelligence» (22) u «forecasting» (22), 3a
KoTopbIMH crenytoT «deep learning» (14) u «demand forecasting» (13). OZHOBpPEMEHHO BBICOKYIO
4acTOTY COXPaHSIOT TEPMUHBI TOBEJCHYECKOT0 U NMPEAMETHOTO OJI0Ka — «catering servicey», «consumer
attitude», «consumer behavior» u «hospitality industry» (mo 12). Takum oGpa3om, yke Ha YpOBHE
9acTOT TPOCIEKUBAIOTCS JIBE CMBICIOBBIE TPYIIIBI: BBIYACIUTEIBHBIE METOABI MPOTHO3WPOBAHUS U
MOBEICHUECKO-TTOTPeOnTENbCKas MPoOIeMaTHKA.
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Most Relevant Words

machine learning . 24
artificial intelligence . 22
forecasting . 22
human @ v

deep learning ®

All Keywords

demand forecasting 13

catering service 12

consumer attitude 12

consumer behavior 12

hospitality industry 12

10
Occurrences

Pucynox 4 — Haubonee yacmomuuvle mepmunvl

3.5. TpengoBbie TeMbI

AHanmu3 TpEeHIOBBIX TeM (pHUC. 5) BBISBISET OTYETIIMBYIO BPEMEHHYIO HBOJIIOLUIO POOIEMaTHKH.
Pannue pabotsl (okoio 2022 r.) cocpelnoTOYEeHbl Ha MOTPEOMTENbCKOM IOBEIEHUM («consumer
attitude», «consumer behavior»); k 2023 . akIleHT cMenIaeTcsi K MPOrHO3UpOBaHuIo crpoca («demand
forecasting», «forecasting»); B 2024 r. JOMUHUPYIOT METOJIbI MAITUHHOTO U TIIYOOKOTO O0y4YeHUSs; a K
2025-2026 rtr. Ha TEpBBIA IUIAH BBIXOJAT HMCKYCCTBEHHBIM WHTEIUIEKT, YCTOWYMBOE DPAa3BUTHE U
COKpallleHHe MHILIEBbIX OTX0A0B («sustainability», «food waste», «food supply»). D10 oTpaxaer
nepexo OOJIACTH OT ONMMCAHUS TOBEACHUS IMOTPEOUTENICH M KIIACCHYECKHMX METOJOB K CIOXKHBIM

HEHPOCETEBBIM MOJIETISIM U MPUJIOKEHUSIM B cpepe yCTOMUNBOTO Pa3BUTHSI.
Trend Topics

food supply - .

artifici )
sustainability - [ §
food waste - s
machine learning -
doep lsaming - @ Term frequency
£ e
5 catering service - N
= ® s
20
forecasting - & o
human - L J
demand forecasting -
onsumer behavior - @
consumer attitude - L) (%]

article - *

2021
2023
2025

Year
Pucynox 5 — Tpenoosvie memol

3.6. KonnenryajJbHasi CTPYKTYpPa U TeMAaTHYeCKas KapTa

CeTbh COBMECTHOM BCTPEUaeMOCTH KITIOUYEBBIX CJIOB (puUC. 6) pacnagaercs Ha JBa cabo CBA3aHHBIX
kiacrepa. [lepBbiii  (JIeBBIH) OOBEIUHSIET METOABI W TPHIOKCHHS TMPOTHO3UpOBaHUs: «machine
learning», «deep learning», «forecasting», «demand forecasting», «LSTM», «time series», «revenue
managementy, a taoke «hospitality», «sustainability» u «food waste». Bropoii (npaBblit) 00bequHACT
MOBEJICHUECKO-OTPEOUTENBCKYIO TEMAaTUKy: «consumer behavior», «consumer attitude», «catering
servicen, «economicsy, «food supply». Knactepsl coennHeHBI JTUIIF HEMHOTOYHCICHHBIMU CIa0BIMU
cBa3aMu  (uepe3 «decision making», «economics»), YTO BHU3YaJbHO (UKCUPYET CTPYKTYpPHYIO
000CO0JIEHHOCTD JIBYX KOPITYCOB JINTEPATYPHI.
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Temarnueckass kaprta (puc. 7) YTOYHSET 3Ty KapTUHY B KOOpIMHATaX IEHTPAIBHOCTH |
wioTHocTH. Kimactep «machine learning / forecasting / deep learning» oTHocuTCsl K 6a30BBIM TeMaM
(BBICOKasi LIEHTPAJBHOCTh IPHU YMEPEHHOH IUIOTHOCTH) — 3TO TPAaHCBEPCAIBHBIA METOJMYECKHIA
¢dbyHIaMeHT, MPOHU3BIBAIOIIMK BCIO obmacTh. Kiactep «human / catering service / consumer attitude»
MOMA/IaeT B KBAJIPaHT MOTHUBHBIX TeM (BBICOKAas IEHTPAIBbHOCTh M BBICOKAs IUIOTHOCTH), TO €CTh
MPECTaBISIET 3pesioe, XopoIo paspaboranHoe Hampasinenune. Kimacrep «demand prediction / prediction
/ waste management» 3aHMMaeT IMOJIOXKEHHE HUIIEBBIX TeM, a «artificial intelligence / sustainability /
food waste» pacrnonaraercs BOMM3U TpaHHIbBl 0a30BbIX u (GopMmupyromuxcs TeMm. KitoueBoe
HaOJII0/ICHNe: MOBEJCHYECKasi TeMaTHKa SIBJISETCS 3pelioi cama 1o cebe (MOTHUBHAs TeMa), OJHAKO B
CeTH COBMECTHOH BCTpEYaeMOCTH OHa 00pa3yeT OTIENbHBIH «OCTPOB», Clab0 CBS3aHHBIA C
METOJIMYECKUM SIPOM, — CJICOBATEIBHO, IIPOOET 3aKIII0YaeTCs He B HEIOCTATOYHOM pa3paboTaHHOCTH
MOBE/ICHYECKUX MCCIICOBAHUH, a B MX CITa00i MHTErpalvy ¢ MPOTHOCTUYECKUMH MOJICIISIMH.
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4. AHAIM3 OCHOBHBIX HANPABJIECHUH MCCIe0BAHUI
4.1. Kitaccuyeckne U CTAaTHCTHYECKHE METOABI IPOrHO3UPOBAHMS CIIPOCA

Metoanyeckyro 6a3y 06acTu 33/1al0T HAYKOMETpUUYECKHE 0030pbl IPOTHO3UPOBaHUS cripoca [4]
1 paboThl HA OCHOBE BPEMEHHBIX PAAOB. TOYHOCTH MPOTHO3HBIX METOJOB, OMHUPAOLIMXCS Ha JaHHBIE
OpOHHMPOBAHUI, HCCIEAYETCS TPUMEHUTEIBHO K JOXOTHOMY MEHEKMEHTY [5]; couetanne SARIMAX,
HelipoHHbix cetel 1 GARCH-moneneld mpuMeHsieTcss Uisi MPOTHO3UPOBAHUS CYTOYHOI'O CIIpoca B
oTelsx [6]; mpenBapuTenbHas KjlacTepHu3alus OTeIeH MOBBIIIAET TOYHOCTh MPOTHO3a /171 TOCTUHUYHON
uHaycTpun [7]; 6alleCOBCKMU TOAXO[ HCIOJIB3YeTCs JUIsl MPOTHO3UPOBAHUS TMPOJAXK B CTOJOBBIX H
pecropanax [8], a aHcamOneBble MOJIETH MAIIMHHOTO OOYYEHUS — HEMOCPEACTBEHHO s
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MIPOTHO3UPOBAHUS TIPOJIAXK pecTopaHoB [9]. DT paboThl GOPMUPYIOT OCHOBY, HA KOTOPYIO OMUPAIOTCS
OoJiee CoKHBIE HEUPOCETEBBIE APXUTEKTYPHI.
4.2. ApXUTEKTYPbI IIy0OKOro 00y4eHusl AJIs IPOrHO3UPOBAHMS CIIPOCca

PazButne rinyO0OKHMX apXWUTEKTyp cBs3aHO c mnepexogoM oT LSTM-monenedr ans anammsa
npeanouTeHuid kiaueHToB B ycioBusax Mumyctpum 4.0 [10] x rubpuaaeim CNN-LSTM mopensm
IIPOTHO3UPOBAHUS clpoca Ha JocTaBKy eabl [11] M UHTEpIpeTHpyeMbIM HEpapXUUYECKUM
TpaHcpopmepaM, IPOAEMOHCTPUPOBAHHBIM Ha CMEXKHOM 3a7aue MPOrHO3UPOBAHMS BBICOKOPA3MEPHBIX
BPEMEHHBIX PSI0B MUTPAIIMOHHBIX MMOTOKOB HaceneHus [12] — meromonornuecku OIM3KON K 3a7a4am
IIPOTHO3UPOBaHUsA crpoca. OTOENbHOTO BHUMAHMS —3aCIYKUBAKOT MCCIIEIOBAHUSA, HAIPSAMYIO
MOCBALIEHHBIE PECTOPAHHOMY CETMEHTY: COIIOCTABICHHE IIEHHOCTH JaHHBIX, MAIIMHHOTO M TIIyOOKOTO
oOy4eHHsI Ha MaTepuaje KpymHo pectopaHHoi cetH [13] u rpadoBbie HEUPOCETH ¢ MPOCTPAHCTBEHHO-
BPEMEHHBIM BHUMAaHUEM I IPOTHO3UPOBAHUS CYyTOYHOI'O CIIPOCA PECTOPAHOB € YUETOM KOHKYPEHIIUHU
u arnoMepanioHHbIX 3 dextoB [14]. Momenu r1iyOOKOro OOydYeHHs] TPHUMEHSIOTCS TaKXKe JIs
nojanieHust d¢¢eKrra XIpICTa Ha KOHKypUpYROHHMX Iwiardgopmax mpoctaBkud ensl [15]. B memom
HabOmo1aeTcsi ObICTPOE YCIIOKHEHHE apXUTEKTyp — OT PEKYPPEHTHBIX ceTeil K TpaHC(HOpPMEpHBIM U
rpa)OBBIM MOJEIISIM.
4.3. [loBeaeH4yeckne U NOTPeOUTENbCKUE (PAKTOPHI CIIPoca

HecmoTpss Ha 3penocTb NOBEJEHYECKOW TEMAaTUKHU, OHA HCCIEAYeTCs IPEeUMYIIECTBEHHO
000COOJIGHHO OT MPOTHOCTUYECKUX Mozenedl. PaboTbl 3TOro HampaBieHUS H3y4alOT HaMepeHUe
NPHUHATH poOoTa-Oapucra [16], moBeaeHWE MOTPEOUTENICH OpPraHUYECKHX PECTOPAHOB UYepe3 MPHU3MY
push-pull-mooring-moaenu [17], rOTOBHOCTH IUIATHTH 3a 340pOBbie HaMmUTKU [18] 1 3a Gosee 310pOBHIE
IIPOJYKTHI MUTaHUs B 1esoM [19], a Takke apaiiBepbl «3€1EHBIX» HAMEPEHUI B JIIOKCOBBIX PECTOpaHaxX
[20]. OTaenbHBIH IaCT COCTABIISIIOT UCCIIEI0BAHMS, HCIOJbB3YIOIINE aHAJTUTUKY KIIMEHTCKOrO OIbITa Ha
OCHOBE MaIIMHHOTO OO0y4eHus [21], aHAIM3 TOHAIBHOCTH OT3BIBOB [22] M OOJbBIINME COIHAIBHBIC
naHHele  [23] s TOHMMAaHUSA TOBeAeHUs KiauMeHTOoB. OpHako B OOJBIIMHCTBE JTHUX paboT
MOBEJICHYECKNE MTEPEMEHHbBIE TPUMEHSIOTCS ONMKUCATENBHO U PEIKO BCTPAMBAIOTCS HEMOCPEACTBEHHO B
ApPXUTEKTyphl MAalIMHHOIO OOYyYeHHs KaK MPU3HAKM IMPOTHOCTUYECKOM MOJENH, YTO U OTPaXEeHO
000CO0JIEHHBIM MOJI0)KEHUEM COOTBETCTBYIOLIETO KJacTepa B CETH COBMECTHOM BCTPEUaeMOCTH (pHC.
6).
4.4. I[IpuMeHeHue B TOCTHHHYHO-PECTOPAHHOM OM3HECEe B LEJIOM

3HauuTeNbHASl YaCTh BHIOOPKU — CUCTEMaTHUECKHUE U onucaTesnbHble 0030psl npuMeHenus U B
roCTeIpUUMCTBE U Typusme [1-3], a Takke NpUKIAJAHBIE MOJEIH, OPUEHTUPOBAHHBIE
MPEUMYIIIECTBEHHO HAa TOCTUHUYHBIN cerMeHT. Tak, CerMEeHTUPOBAaHHbIE MOJIENIM MATMHHOTO O0yUYEeHUs
Ha OCHOBE JIAHHBIX COLMAJBHBIX CETEH MPUMEHSIOTCS ISl MPOTHO3MPOBAHUS 3aHATOCTU oTenel [24];
aHcaMmOJIeBbIe MOJIENIM HA OCHOBE COBPEMEHHOMN MOPT(HEIbHON TEOPUU — JJIs IPOTHO3UPOBAHUS Cpoca
oteneil [25]; BBINOMHEH CHUCTEMAaTHYECKUH 0030p MHTEIUIEKTYalbHOTO aHalu3a peUmIeHU B
TOCTUHUYHOM Ou3Hece [26]. XapakTepHO, 4YTO PECTOPAaHHBIN CETMEHT MPE/ICTaBIEH B BEIOOPKE 3aMETHO
ciabee TOCTHHUYHOTO, YTO JOMOJIHUTENBHO YKa3bIBA€T HA MEPCIEKTUBHYIO HUIITY.
4.5. YCcTOoiYnBOCTH U COKpallleHre MUIIEeBbIX 0TX010B

bricTpopactylliee HampaBiieHHE CBS3bIBAET MPOrHO3MPOBAHHUE CIpOCa C 3aJayaMHU YCTOMUHMBOTO
pa3Butug. Mojaenu MalmIMHHOTO OOy4YeHMs Ui KPaTKOCPOYHOTO MPOTHO3MPOBaHMS crpoca B chepe
OOIIIECTBEHHOTO TMUTAaHUS HAMpsIMYyI0 HallelleHbl Ha COKpallleHHe TMHIIEBBIX OTXoJa0B [27];
UCKYCCTBEHHbIE HEMpPOHHBIE CETH NPUMEHSIOTCS [UIS NPEJOTBPALICHHUs] OTXOJOB B CHCTEMax
BY30BCKOT'O MUTAHMS [28]; HICKYCCTBEHHBIN MHTEIUIEKT PAaCCMATPUBAETCS KaK MHCTPYMEHT JTOCTHUKEHUS
YCTOMYMBOCTA MHIYCTPHUH TOCTENPUUMCTBA B 1esioM [29]. Kak mokaszan aHanmm3 TpeHIOBBIX TeM (puC.
5), IMEHHO 3TOT OJIOK 331aéT HanboIee CBeXYI0 MoBecTKy obmactu (20252026 rr.).
5. O0cy:kneHue

Pe3ynbpratel OUOMMOMETPUYECKOTO aHANIM3a PHUCYIOT BHYTPEHHE HEOJAHOPOIHYIO KapTHHY
obnactu. C OIHOM CTOPOHBI, METOABI MAIIMHHOTO U TIyOOKOro oOy4eHHs (TemMaTHueckas KapTa
OTHOCHT X K 0a30BBIM, TPAHCBEPCAIBHBIM Te€MaM) 00pa3yIOT 3peNblii METOUYECKUI PyHIaMEHT — OT
kinaccnuecknx SARIMAX u ancamOiieBbIx Mojeneit 10 rpadoBbeix Helipocerei u Tpanchopmepon. C
Apyroi CTOPOHBI, MOBEJCHYECKasi TeMaTHKa, OyIy4yd MOTHBHOM (TO €CTh XOpOIIO pa3pabOTaHHOH H
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[IEHTPAIbHOM), B CETH COBMECTHOM BCTPEYAEMOCTH 00pa3yeT OTACIbHBIN KacTep, c1ab0 CBSI3aHHBIN C
MPOTHOCTUYECKUM SiApOM. MHBIME ciioBamMH, 00a KOpIyca JUTEpPaTyphl 3peibl M0 OTACIBHOCTH, HO MX
IEPECCUCHUC npopa60TaH0 HEOOCTAaTOYHO: IMOBCACHYCCKUC IICPEMCHHBIC PEAKO HCIIOJB3YIOTCA KakK
MPU3HAKH B MOJEISX MAIIMHHOTO O0YYEHUs Ul MPOrHO3UPOBAHUS cripoca. IMEHHO 3TO pacxokIeHue
OTpe/eseT HAyYHYI0 HOBU3HY JAJIBHEHIINX HMCCIEAOBAaHUN W OOOCHOBBIBACT Pa3pabOTKy TMOPHUIHBIX
MoJiesiel, OOBETUHSIOMNX COBPEMEHHBIE APXUTEKTYPHl TIIyOOKOro OOYYeHHs C IOBEACHYECKHMU
MIPU3HAKAMHU MTOTPeOUTEICH MPUMEHUTEIIBHO HMEHHO K PECTOPAHHOMY CETMEHTY, KOTOPBI B BBIOOPKE
MMpeaACTaBJICH cinabee TOCTHHUYIHOTO.

OrpannueHus aHaIKM3a: BHIOOpKA OCHOBaHA Ha OJHOM Oa3e (Scopus) M aHTJIOSI3BIYHBIX paboTax;
pacIIMpeHHBIA MOMCKOBBIMA 3alpoc 3aXBaTHJI CMEXHBIE 00JacTH TOCTHHUYHOTO OW3Heca, MUTAaHUS U
YCTOﬁqHBOFO Pa3sBUTHUA, YTO OBLIO H606XOI[I/IMO 1 AOCTHXKCHUSA PEIPE3CHTAaTHUBHOI'O 00néMa
BBIOOPKH, HO TOBBIMIAECT AOMIO mepudepuiiHbix padboT. YacTh HMHAECKCHBIX TEPMUHOB (HAmpuMep,
«humany, «humans», «article») oTpakaer cnenudUKy HWHICKCAIIUH MEIUKO-OHOJIOTHIECKUX
HMCTOYHUKOB M HECKOJBKO YCHJIMBAET MOBEIECHYECKO-TIOTPEOUTENbCKHUI KiacTep. bubamnomerpuueckue
HHAUKATOPBI OTPAKAIOT KOJIMYCCTBCHHBIC 3dKOHOMCPHOCTHU U JOJIKHBI JOIIOJHATBCA COACPKATCIIbHBIM
AHAJIM30M IICPBOUCTOYHUKOB.

6. 3akouenne

[IporHo3upoBaHue KIUEHTCKOTO CHOpOca B PECTOPAHHOM OW3HECE Ha OCHOBE MAIIMHHOTO
O6y‘{eHI/IH SABJIICTCS aKTYAJIbHBIM U 6BICTpOpaCTYH_II/IM HallpaBJICHUECM (Cp@,[[HGFOI[OBOfI IMpHUPOCT OKOJIO
25 % 3a 2020-2025 rr.). MeToasl MalIMHHOTO M TIYyOOKOro OOydeHHs (HOpPMHPYIOT 3perioe sapo
O6HaCTI/I, TOraa Kak HMHTCrpanuss IOBCACHYCCKHUX H HOTpe6I/ITCJ'II>CKI/IX (I)aKTOpOB B IIPOrHOCTHYCCKUC
MOJEJIA OCTAE€TCSl HEOCTATOUYHO M3Y4YECHHOM 3a1adeil. [IepCrieKTMBHBIMU HANPABICHUSMH J1aJIbHEHIINX
I/ICCJ'IC,HOBaHI/Iﬁ ABJIAKOTCA: pa3pa60TKa T I/I6pI/I,I(HI>IX APXUTCKTYP, 06LGI[I/IH$[IOH_II/IX BPCMCHHBLIC PAAbI
npoaax ¢ MOBEACHUCCKMMU IMPHU3HAKAMU (OTSI)IBLI, JIOAJIBHOCTBH, CE30HHBIC HpGI[HO‘ITeHI/ISI); aganTanus
Fpa(l)OBBIX u TpaHC(i)OpMepHLIX MO,I[GJ'IGI‘/‘I CIICHUAJIIBHO 1A PECTOPAaHHOI0, 4 HC TOJIbKO I'OCTUHHUYHOI'O
CEIrMCHTA, MHCCICAOBAHUC BJIHUAHHUA HOBCI[CHHGCKOP'I AHAJIMTUKU HaA TOYHOCTH KPAaTKOCPOYHOI'O
IMPOrHO3UPOBAHHA CIIpOCa; a TaKXKC YBA3KAa MPOTHO3UPOBAHHA CIIpOCa C 3aJadyaMH COKpallCHUSA
IINIICBbBIX OTXOOAO0B. Ot 3aa4u COCTaBAT OCHOBY MOCJIICAYIOMICTO JUCCEPTAIUOHHOT'O UCCICIOBAHUS.

Briax aBTOpOB. ABTOp CaMOCTOSITEJIBHO BBIOJHHWIJI BCE ATambl ucciaenoBaHus. MCTOUYHMKHM
(l)I/IHaHCI/IPOBaHI/IH. I/ICCJ'IC,Z[OBaHI/Ie BBIMTOJIHEHO O€3 BHEIIHETO (I)I/IHaHCI/IpOBaHI/ISI.
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KYMAP OMBIHHBIH TATOJIOT ASUIBIK JIY JOMAHUSFA OCEPIH
KPUMHUHOJIOT'UAJIBIK BATAJIAY

Taoscuovan Mepyepm Mypamkwi3ol
Abati amvinoaewt Kazax ¥nmmoix [ledazocuxanvix yHusepcumemi, OneyMemmix dcane Hcacmap
casicamol HCOHIHOE2l OenapmameHm OUpeKmopuIHblY OPbIHOACAPL

Annarna. Enimizne Kymap oWbIHIapFa IamMaiaH ThIC KYMAapJbIKTBIH Taiifa OoJybl MEH Tapaiy
MPOLIECTEPl CaJBICTRIPMANBl TYpPAE >KaHAa KyObuibic. Makanaga Kymap OMBIHHBIH MaTOJOTHSIIBIK
JTyJOMaHMsIFAa ocepl KPUMHHOJIOTHSUIBIK TYPFbIIAH Kapajansl. [laTONOTHSIIBIK JTyOMaHUs, >KEKe
aZlaMJap JKoHE KOFaM YIIIH ayKbIMIbI ayblp jKaFbIMCBI3 calJlapFa KapaMacTaH, KyMap OWbIHAap OiiHayFa
JIET€H YMTBUIBICTIEH CHIIATTaJlaThIH MiHE3-KYJIBIKTHIH OY3BUIBICBIHBIH MaHBI3IBl TYpPi, 9AETTE KyMmap
OWbIHAApFa TOYeNIUTiK Jen araibiHafbl. OHBIH  Tapany cebentepi KemieHni. [laTomorusibik
JTyJOMaHHSIHBIH 9CEepi 0TE KaFbIMCBI3, COHIali-aK 0J1 KbUIMBICTHIK CHUIIATKA /1A He.

[TaTonmorusiblKk KymMap OWBIHAAPABIH Tapalybl MEH OCEpiH 3epTTEY, OChl MACEJEHI Ienly YIIiH
MaKcaTKa OaFbITTaJIFaH ic-Iapajap a3ipjeyre KOMEKTECE .

Tyliin ce3nep: MynoMaHusl, MATONOTUSIIBIK JTYAOMaHUs, KyMap OWbIHAApFa TOYENIUTIK, KbUIMBIC,
3aH, KPUMUHOJIOTHSIIBIK Oaraiay, oJr-aykKar.
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Abstract. The processes of the emergence and spread of excessive gambling in the country are a
relatively new phenomenon. The article examines the criminological assessment of the influence of
gambling on pathological ludomania. Pathological ludomania is an important form of behavioral
disorder characterized by the desire to gamble, commonly referred to as gambling addiction, despite the
far-reaching negative consequences for individuals and society. The reasons for its spread are complex.
The consequences of pathological ludomania are highly undesirable, as well as criminal in nature.

Studying the prevalence and impact of pathological gambling helps to develop targeted actions to
address this problem.

Keywords: ludomania, pathological ludomania, gambling addiction, crime, law, criminological
assessment, well-being.
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Kymap oiibinaapra ToyenauTik Moceneci, OHIaiH miatdopManap apKbUIbl KyMap OWbIHIApFa KOJ
KETIMAUTIKTIH apTyblHAa >KOHE OWBIH MEKEMeJEpiHIH TapajdyblHa OalIaHbICTBI COHFbI JKbUIIApbl KYpPT
eCTI.

Kazakcran Pecnyonmukaceiasie [Ipesuaenti 2024 xwinFbl 2 KbIpkyhekteri KasakcTan XaJiKplHa
KonnmaypiHaa KYKbIK OY3YHIBUIBIKKA KAapChl i1C-KUMBLIT Typajbl MoceneciHe Tokraiabl. OHma OyTiHTi
taHna «KyKbpIK Oy3yHIBUIBIKTapJbIH alJIbIH ajly Typalbl» 3aH >K00achl 931pJeHIN >KaTKaHIbIFbIH
keTki3ni. OcChl 3aHHBIH TalanTapblH OpBIHAAY VIIIH KOFaM MEH MEMJIEKeTTIK ammapar Kyl
KYMBUIIBIPYbI KEPEK eKeH/IiriH aTasl [1].

byn Tikenelt koramra KayinTi AepT — JyJOMaHUSIMEH KYpec cajachlH Ja KamTyfa keneni. Conma
FaHa KaFalIbl TY3€TIM, 3aH YCTEMJIITIH JKOHE a3aMaTTapiblH KayilcCI3diriH KaMTaMachl3 €Te ajlambi3.
ConbiMeHn kartap, en IlpesuneHti o3 cesinie OeiOIT KyHIe eJiH IIBIPKbIH OY3bIN JKaTKaH Katep,
KOFaMJlarbl KayllTl Kecesl Jel TaHbUIFaH JIyJIOMaHus, SIFHU KyMapIia3/IbIKThIH KeOeiin jkaTKaHIbIFbIHA
na kxeHin Oemmi. JYKacrap TopOmWeciH Haszapra alblll, <«KAKCHUIBIKKA MKETeMi3 JECeK, >KarbIMChI3
o/IeTTeplIeH apbUIybIMbI3 Kepek. JKakchinaH yHpeHin, kaMaHHaH >KUpeHe OuTyiMi3 KakeT. SIFHU, IIbIH
MOHIHJIE O3bIK YJIT OOJy YUIIH »KaKChUIBIKKA YMTBUIYMEH KaTap, eIiMI3JIIH ecCi-epKeHeyiHe KeIepri
0OJaThIH JKaMaH OJEeT, XaFbIMCBI3 KbBUIBIK JKOHE KayilTi KEeCeNJeH KYTBUTYBIMBI3 KEepeK»,- Jem
OaceIMIBLIBIK Oepi [2].
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baiikaransimbiz, memiieket 6acmbickl KP Tpesunenti K-)K. K. TokaeB o3 celineren ce3inje koHe
JKonnmaynapbiaaa KbUIMBICTBUIBIKIICH KYPECY Typajibl YHEMI Ko3raiiapl. OHBIH KaTapblHaa OYTiHT1 TaHaa
©3EKTI JIyIOMaHUSIMEH Kypec Maceleci Typ.

Kymap olibiHIap KemTereH agamjaap VIIiH OHBIH-CaybIK TYpi OOIybl MYMKIiH, an keibipeynep
YIIIiH oJap ayblp Kap>KbUIBIK, TICUXOJOTHSUIBIK KOHE 9JICYMETTIK Moceenepre aifHanaapl. Axam Oenrii
Oip ic opekerTepi 6enriai Oip TYHIHHIH KETEriHe epil >KaCalThIHBIKTAaH, OHBIH JKYPIC-TYpPbIChIHA 1IIKi
OJNIEMIHIH Ke3KapacTapbl, KaXETTUIIKTepl MEH CEHIMIUIIT, SFHU OWOJOTHSUIBIK JKOHE OJICYMETTIK
daktopnap Oipre acep ereji.

OnapapiH MiHE3-KYJIKBIH Oakpliay/ia, ©3repiCiH KOpPCETETiH OWBIHIIBUIAPBIH YII OejeKk Kimii
TOOBIH axbIpaTyra Ooniaabl Jen Ooipkanyna. by rtomrapra (a) MiHE3-KYWIBIKKA HETi3JeNreH
npobieManslK oWbIHIIbLIap, (D) sMomMoHamABI ocanm mpoGieMalbIK ONBIHIIBUIAP KoHE (C) Koramra
Kapchl, HMITYJIbCUBTI MPOOJIEMabIK OMBIHIIBUTAP Kipeni [3].

Kazipri yakpITTa DaTOJOTHSUIBIK KyMap OHMBIHIAPABIH JaMyblHa BIKIAJT €TETIH KONTEereH
OHMOJIOTHSUIBIK, TICUXOJIOTUSUTBIK KOHE 3KOJIOTHSIIBIK ©3TepMelli TYCTapbIH XKETKIUTIKTI Typlie eCKepeTiH
KYMap OWBIHAAP/IbIH OipbIHFal TYXKBIPhIMAAMAIIBIK TEOPHUSIIBIK MOJICII JKOK. BbyJ caamarsl KeTicTikTep
MATOJIOTUSUIBIK ~KyMap OWBIHHBIH HAKThUIAHOAFaH aHBIKTAaMaJlapbIMEH, KyMap OWBIHAAp MeEH
npoGiieManbl  OWBIHINBUIAPIABIH ~ MOCENENepiH  axplpaTa  alMaybIMEH JKOHE  MaTOJOTHSUIBIK
OWBIHIIBLIAPABIH OapIbIFbIHA Oip/eil KOJMTaHBLUIATHIH YKCAC MICHUXOJIOTHSUIBIK TPUHIUITEP] 6ap OipTeKTi
MOMYJISIIUSHBL KYpai bl fen Ooipkayra OeHIMIUTIKIICH HIEKTeNeIl.

3eprTey Oapbichl KYOBUIBICTBI KaH-)KAKTBl TYCIHY YVIIIH apaiac omicTepMeH Oipre CcaHIbIK
MomiMerTep Koiaanbuiansl. lllerenmik 3epTTey HOTHXKENEpi KOPCETKEHAEH, I[aMaMeH CTYJEHT
xactapablH 23%-bI KymMap OWBIHAAPFA, COHBIH IMIiHAEC Oy MIiHE3-KYWIBIK €p CTYISHTTEPIiH ouem
CTYICHTTEpPre KaparaHaa TMaToOJOTHSUIBIK Oeiimaimik Oenrimepi 0OachlM  €KEHIIMH KepCeTel.
HurepusHbIH >Kaimbl 3epTTey MEKTeO1 JKYpPri3reH cayaiHama HOTHXKeNepiHe Kapacak, skactapabiH 15%-
bl 63 KYMapHa3JblKTapblH >KAJIFACTBIPy YIIIH VIIH, YPJIBIK, alasKTbIK 3aHCHI3 JpeKeTTepMEeH
alfHaNBICKaHBl Typaibl MOWbIHAaraH. KapKbUIbIK KbIChIMFa yinbiparad. Ocbiaifiia, Kymap OWbIHAAD
KbUIMBICTBIK OPEKETTIH MNaiia OodyblHAa allblll Keleadl, ayblp cajjap TYFbI3aJbl KOHE OHBIH JJeyeTl
KEHIpeK alieyMeTTiK Macenenepre okeneni [4, 119 6.6.].

Byrinri kyH1 cnopTKa cTaBKajap Kymap OWBIHAApAbIH €H Kell TapajfaH TypiHe aiiHamyna. byn
KayinTi canjgapra oKeJeTIHMAIr oHe KYMap OWBIHAAp OJCTTEpiH caKTay YIIIH YPJBIK MEeH alasKThIK
CHUSIKTBI KYKBIK OY3YIIBUIBIK OpeKeTTepre *yrineal. bys1 Kymap olbIHAapFa TOyeNUTIK MEeH KbIIMBICTBIK
MiHEe3-KYJIBIK apachlHIaFbl MAHBI3IbI OailIaHbICTHI KOPCETEII.

KputMbIc — Oyi1 TabuFH KYOBLIBIC €MeC, agaM KOJIBIMEH JKacalaThlH HOTHXe. KpIIMBIC aJlaMHBIH
KYKBIKKa KaHIIIbl, 3aHCBI3 OPEKETTEPIMEH Tikenel OaitnaHbicThl. HaKThI 3aHCHI3 OpEKeTTi KiM jKacaFaHbIH
erKeN-TerKell 3epTTeyIeH 0acTay KbUIMBICTBIH KPUMHUHOJIOTHSUIBIK CHUTIATTAMAachlH Ounaipeni. Amam
OMOOIEYMETTIK KapaThIIbIC €KEeHI OENTiNi, SprHe, OHBIH 3aHCHI3 MiHE3-KYJIKBIHBIH J1€TEPMUHAHTTAPbIH
QJICYMETTIK FaHa eMeC, COHBIMEH KaTap OpKaWCHICHIHBIH TeHETHKAIBIK «OUOJIOTHSIIBIKY EPEKIIeIIKTepiH
aHBIKTAYbl ECKEPY KaXKeT.

Emimi3aig  KYKBIKTBIK —cascaT asChIHAArbl  TY)KBIPBIMJAMAChl €peeNepiH  KapacThIPCAK,
OIpiHIIIICH, MEMIIEKETTIH «KBUIMBICKA KapChl iC-KUMBLI» casicaTblHa MaHBI3Abl OaCBIMIBIK Oepei.
Kazipri Ka3akcTaHIbIK KOFaM <OKE€KE TYJIFaHBIH KBUIMBICTBIK KAaTepJep/IeH KayilcCi3airiH KaMTamachi3
eTyre» OarbITTalybl THIC JKOHE «eJJeri KPUMHUHOTCHJIK JKaFaalbl )KaKcapTy» MIHIETIHIH MaHBI3IbI
OOJTBITT OTHIPFAHIBIFBIHA Ha3ap ayaapasl [5].

[TaTonmorusnblK KyMap OWBIHAAPABIH Tapalybl MEH CallJapbIH 3€PTTEY, OChHl MOCENICHI Iy YIIiH
MakcaTKa OarbITTalIFaH ic-I1apanap a3ipyieyre KoMeKTecesi.

[MaTonmorusnplK JTyAOMaHus, >KE€KEe aJaMaap JKOHE KOFaM YIIIH ayKbIMIbl ayblp >KaFbIMCBI3
caJjapra KapamacTaH, KymMap OWBIHIAp OWHayFa JICTCH YMTBUIBICIICH CHIATTAIATBIH MiHE3KYJIBIKTHIH
OY3BUIBICBIHBIH MaHBI3ABI TYPi, 9JIETTe KyMap OWBIHAApFa TOYENIUTIK JeM arajblHaibl. by xarmait
OYKin onmeMJe MIUUTMOHJAFaH aJamaap MeH OJiapAblH oTOachulapblHA OCep €TETIH JIeHCAYIBIK
CaKTaybIH MaHBI3]Ibl MOCEJIECI PETiH/Ie TAaHBIIIBI.

OfibiH OM3HECIH 3aHChI3 YHBIMAACTBIPYIbIH KPUMHUHOJIOTHSIIBIK CHITATTaMacChl OChl KBIIMBICTBIK
KYKBIK OY3YIIBIIBIKTBIH CAHJIBIK )KOHE CallaJIbIK CUTIATTaMalapbiH 3€PTTEY1i KAMTHIBI.
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Ocpiran Oainmanwsictel H.H. CanpblkuHHIH ce37epi MIBIHABIKKA jKaHAcaabl, OJ KbUIMBICKEPIIH
¢burypacsl Ka3ipri 3aMaHFbl KPUMHHOJIOTUSIHBIH ©3€T1 JIeN CaHai/Ibl.

CoHbIMEH KaTap, 3aHChI3 OibIH OM3HECIH YHBIMIACTHIPYMEH alfHANIbICATBIH aJaMJbl 3epTTey OTe
KHUBbIH MiHAET. ByJ1 3aHCHI3 OlbIH OM3HECI KYKBIK OY3YIIbUIApIbIH €Ki TOOBIH Oip/ieH KaMTH/IbI.

Bipiamn Tomka KymMap OWBIHIAPABIH TIKEIEH YHBIMIACTHIPYIIBLIAPHI Kipeai, ojap 0acka TOmKa
KyMap OMBbIHIAapFa KaTbICyFa MYMKIHIIK Oepeni. ExiHIiciHne ofBIHIIBUIAD «KyMap OHBIHFA TOYEIILTIK
(mymomanwst, Kymap OWbIHIAp), ICHXUKAHBIH epeKiie 0y3butysl Oomazsl [6, 118 6.].

Jlynomanusra Kapcbl TYpy Maceielepi CascCH, SJIEyMETTIK, 3KOHOMHUKAJIBIK, IMCHUXOJOTUSIIBIK,
KYKBIKTBIK jKOHE 0acka /1a opTypJii acheKkTuIepAe KapacThIphLUIAThIHABIKTAH KYpaesi O0ibn TaObUIadbl.
KyYKBIKTBIK canaja OKIMIILTIK, KOCIMKEPIIK, CAIbIK, a3aMaTThIK, KbUIMBICTBIK KYKBIK CallalapbIHIaFbl
npobiemanap e3ekTi. by jkarmail jKeKelereH oJleyMeTTIK ToyeKesaepre OaillaHbICThI YKaFIaliapablH
0O0JTYBIMEH CHUIIATTAJIATHIH]IBIFEIH KOPCETE/II.

KpuMuHOMOTUANBIK TYPFBIIAaH NATOJOTHSUIBIK JTYJOMAHUS KbUIMBICTBIK MiHE3-KYJIBIKIIEH THIFBI3
OaiimanpicTel. KanpImTackaH KPUMHHOJIOTHSUIBIK JKyiie OOWBIHINA ajgamaap JIEBHAHTTHI MiHE3-KYJIBIK
KOpCeTe ayaJibl JIeT MAJIMJICH I, ajl OJ1 alTapJIbIKTal ocipece Kap KbUIBIK IIHUEICHICTI HeMece CTPECCTi
ce3iHeTiH MiHe3-KYJIBIK. [1aTOIOrHsITBIK KyMap OWBIHIApMEH aliHANBICATHIH aaMaap YIIiH Kap>KbUTBIK
HIBIFBIHAAP OO0Nybl MYMKiH. ByHIail mIbIFpIHAAp ONapAbl YPIBIK, ANasgKThIK HEMece Kymap ONbIHIapra
aKmia ajy YOIH eCIpTKiHI caTy CHSKTBI 3aHCHI3 OpPEKeTTepMEH alHanbicyra urepmeneini. Kymap
OMBIHAApPFa TOYEIIUTIK MEH KbUIMBICTBIK MIHE3KYJIBIK apachlHIarbl Oyl OaimaHbIc, TPOOIEMaHbl JKaH-
KAKTBI TYCIHY JKOHE THIMJI CTpaTerusyIapAbl 93ipiaey KaKeTTUIIrH KopceTesi.

XVIIl raceipaplH e3iHAE FanbIMIApAbIH MalbIMAaylaphl, jka3alaylaH Tepi, KbUIMBICKEPAiIH
OTaHJacTapblHA 3USH KENTIPETiH )KaHa dPEKETTEPiHiH aljibiH anyabl yebinrad [7, 106 6.]. by, kasipri
Ke3/I€ KBbUIMBICTBIK >Ka3zajay €Mec, ajiblH alyAblH THIMJI €KEHMIrl maijganbl OOJIBIN TYpFaHIbIFbIH
KepceTei.

Ocpiran OailiaHbICTBI HEeTe OYJ1 agamaap YIIH eMip Cypy KarJailiapbl 3aHFa Kallibl HUETTEPAIH
naiina GoiyblHa KeTekili (akTopiapra alHAIFaHIBIFBl KOHIHAE MOCENIEHI KapacThlpy KasKeTTUIIri
TYBIHJANIbI.

KenTeren amampmap MIBIHAWBUIBIKTEI KaObUIIAyJaH KOPKATHIHABIKTaH KyMap OIbIHFa EHEI.
Kebinece nmynmoMaHUsIHBIH TMaiia OONYBIHBIH aJbIH/A >KAJFBI3JIBIK, OTOACHIHIA HEMECE >XYMBICTa
KUBIHABIKTAP, Kap>KbUIBIK MpoOieManap Oonaapl. KenTereH oWMbIHIIBUIApFa KyMap OWBIHAAD apKbLIbI
eIIKaHJal KYII »XymMcamail OailbITy HakThl (DAKT JEreH aHFaiAblK ToH. OnapablH KONIIUTr OWbIH
aBTOMATTapblHA TOYENIIIIKTEH 3apAar ierei.

OcCBbIHBI €cKepe OTBIPHIN, ONBbIHFA TOYENUIIKKE SKeNeTiH (akTopiap eTe kenm MamaHaap oiibiHFa
TOYENAUTIKTIH JaMybIHBIH VII KE3€HIH aXbIpaTaJbl: - <(OKEHIC» Ke3€Hi, - <«KOFaITy» Ke3eHi; -
«KOHUICI3IKY Ke3eHi. JKeHic ke3eH1 Kelleci Heri3ri OenruiepMeH CUMaTTaaaibl: Ke3JACHCOK OMBIH, KUl
YTHICTAp, CTaBKaJapblH YJIFAIObI, OMBIH Typallbl KUsUIIAp, YJIKeH yThicTap. JKanfei3 oilHay, YIJIKEH
IIBIFBIHIAP, OWBIHIBI TOKTaTa aiMay, OTOACBIHIAFBI, JOCTAPHIMEH JXOHE JKYMBICTarbl Ipobiemanap,
KaphI3ap JKOFaNTy Ke3eHiHe ToH. KeHuci3mik Ke3eHiHae OeT OeleiH KOFanTaabpl, OMBIHFA KOI YaKbIT
KYMCaiIpl, alTapibIKTall CTaBKajap jKacaipl, OTOAChIHAH, JOCTApBbIHAH, YKYMBICHIHAH aWbIPBLIAJIbI,
©31H-631 OMTIpyre oKelyi MYMKiH JKaFbIMCBhI3 Oisiapra 00# anasipazs! [8, 130 6.].

[TpobrneManbIK KymMap ONMBIHAAPIBIH HET13T1 )KaFBIMCBI3 dCepJIepiHiH Oipi - MATOJIOTHUSIBIK KyMap
olipiHAap. [laToNOTHsIIBIK KymMap OWbIHAApFa OalIaHBICTHI aKlIajdall JKoHE dJeyMETTIiK/aKmanai emec
HIBIFBIHAAD TYBIHAANBI. AKIIANail MIBIFBIHAAPFA a) eMJCYre JKOHE aljIbIH allyFa JKYMCAJFaH akiia
Kipeni; 0) MO KbI3METI, Ky/anay, KymMap olbIHAapFa OailIaHBICThI KBUIMBICTBIK 1C-OpEKETTep YIIiH
’Kaszaiap; B) Oajanap/blH QJIeyMETTIK KaMCBI3JaHIbIPbLUTYbIHA KAThICY KYMap OWbIHIapFa OaillaHBICThI
OTOACBUIBIK MOCeNelNiep; KOHE T) KYMBICCHI3/IBIK, QJIEYMETTIK TeleMIep KOHE Kymap OHMbIHIapMEH
OaiimanbIcThl WIBIFBIHAAP. [IpobieMansl OWBIHIIBUIAPABIH 1IIIHEH a3 OWBIHIIBUIAD €MJIeNyre KYTiHel
HEMece eMJIene/ll. ONeYMETTIK KaMChI3JaHAbIPyFa, )KYMBICKA TapTyFa OalIaHBICThI CAlIApAbIH HETI3T1
Oemiri oneymerTik/akmamaii emec OoNbIl  TAOBUIAABI. OJEYMETTIK Calapra aTOJOTHSIIBIK
KYMapra3AbIKThIH TCUXUKAIBIK IEHCAYJIbIK, OTOAChl, KapbIM-KaThIHAC MOceJeNepi, aXKbIpacy >KoHE
Oackaapbl KaTabl.
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XKannbl anranaa, KenTereH OaTbiC IOPUCAMKIMSUIAPBIHAA OPBIH alfaH MpoOJieMalblK Kymap
OUMBIHAAPIBIH TapaTy KOPCETKIIITEPl COHFBI OHXBUIIBIK COMKEC Kelle i KOHEe OHAa KyMap OMBIHAapMEH
0aliIaHbICTBI €H KOIT 3UsH KeNTipineTini aiTeutran [9, 43-44 6.6.].

Kymap oifbiHIap/Ipl YITTHIK 3epTTEYAIH KON KyMap OibIH OWHAMaWThIHIAp eMec, KepiciHie
OWBIHINBLIAP KON JereH KOpbIThiHAbFa KeiareH [10]. ObIHIIBUIAPABIH KOIIILIr e34epiHiH OWbIH
opekeTTepiH Oackapa anaThIHBIHA KapaMmacTaH, OHBIH Oipa3 0eJiiri maToJorHsUIbIK KymMap OWbIHIApIaH
3apjarn meryi MyMKiH. [laTomorusuiblk KymMap OibIH Aamybl — OyJ1 OipHeIe 1ayibl mKipTazacTaH KeriHn
1980 sxbutet DSM-III, Amepukanblk mcuxuaTpiap KaybIMIACTHIFBIMEH ICHXHKAIBIK aypy peTiHzae
TaHbUIIbI

KyMap oibIHIIBI JKaTFaCTBIPYIBIH HAKTHI ceOenTepl jKeKe TyJiFara OailllaHbICTBI OOJBITT KOPIHE/I],
Oipak KeWOip >Kalmbl HEri3ri JKoHe KakrangaHaTelH (akropiap ocepi Oap [11]. Kymap oiibiHgapra
KAThICyFa NATOJIOTUSJIBIK TOYENIUTIKTIH JaMybl a3amMarTapiblH KOFaMIBIK MOpAaTiHE YJKEH Kayil
TOHIIPEII.

Keke amamMaa KBUIMBICTBIK IC-OpEKET Typallbl OWIBIH Taiijga OoMyblHA BIKIIAT ETETiH
daktopnapabiH Oipi peTiHIEe KOJaichl3 eMip Cypy KargainapelH aTtayra Oonanbl. Anmaiijga Kymap
OWBIHMEH OalTaHBICTBI OYJI KaFaiia alThUTFAaHIapMEH COMKeC KeIMEHTIH TycTaphl qa 6ap. MaceneH,
Oipaeil Komiaiicbl3 eMip Cypy >KaFdaimapbl MbIHAAFaH ajgamjaapra Tycedi, Oipak OcChl KarJaailiapabiy
ocepiHeH Tek OipHelle agaM KbIIMBIC jkacaiiibl. OckiFaH O0aiIaHbICTBI MOCENIEHI KapacThIPy KaXKETTUTIT
TYBIHIAMABI, Here OyJl ajgamjaap YUIIH KOJAHCBhI3 eMip Cypy Karjailnapbl KeTekii (akTopiapra
alfHAIIIBI KOHE OJIAPBIH CEPIHEH 3aHFa KAWIIIbI HUETTEP Maiaa OOJIIbL.

DKOHOMMKAJBIK KbI3METTIH Oip Typl peTiHAe Kymap OWBIHAApAbI 3aHCHI3 YHUBIMAACTBIPY KOHE
OTKI3y Ka3ipri 3aMaHFbl KOMIIBIOTEPIIIK KOHE aKIMapaTThIK TEXHOJIOTHSUIAPABI KOJJAaHA OTBIPHIN JKOHE
odduiopnap apKbUIbl 3aHCHI3 CATHIN aJbIHFAH KAaNMTAJAbl IIBIFADYMEH KBUIMBICTBIK HUETTI JKy3ere
achIPY/IbIH HAKThI TOCUIZEPIMEH cUNaTTalIaThIHbI aHbIK [12, 91 6.].

AJTaMHBIH OJIEYMETTIK KayiNTUIIK JA9pEXKeci OHBIH XKEKe OMIpIIK YCTaHBIMBIMEH aHBIKTANaIbl, OJ
a/IaMHBIH MOPaJIbIBIK-TICUXOJIOTUSIJIBIK KACHETTEPIiHIH KUBIHTBHIFBIHAH TYPAJIbI.

Byn kacueTTep KpUIMBICTap MEH 0acka J1a KYKbIK Oy3YIIBIIBIKTAp jKacaraH Ke3/1e KOpiHyl MYMKiH,
OChbUTalIIa aJaMHBIH KBUIMBICTBIK MiHE3-KYJIKbl KaJbIITACKAH OJCYMETTIK JKafjaiiap MEH OHBIH
MICUXOJIOTHSUIBIK KACHETTepl KeIEHIHIH 63apa OpeKeTTeyl HOTUKECIHAE KaJIbINTACaIbl.

OcblraH 0aiiIaHbICTBI KbUIMBICTBIK KYKBIK OY3YIIBUIBIKTBIH Oenriii 6ip TYpJiepiH jkacaraHbl YILIiH
KIHONUIEpJIH JKeKe OachlH 3epTTey KYHIBUIBIK-HOPMATHUBTIK Oardapiapibl, MOTHUBALMSUIBIK
UMITYIBCTapIbIH HAaKThl KYPBUIBIMBIH, COHJai-aK OHBIH MiHE3-KYJIKBIHJIAFbl aKaylapra OKeJIreH KeKe
TICUXOJIOTHSUTBIK KACUETTEP/Ii 3ePTTEY Il KapacThIPAIbl.

KpuMuHonmorusanelk MiHAETTEpACH Oacka KbUIMBIC JKacaraHIapIblH >KeKe OachlH 3epTTey
KBUIMBICTBIK-KYKBIKTBIK MIHJICTTEP/ICH TYBIHAAWIIBI, COJApFa COMKEC KBUIMBICTBHIK CeOeOIH aHBIKTAy
3aHCHI3 MIHE3-KYJIBIKTBIH TYPAaKTBUIBIK JIEHTeHiH >KOHE COFaH COWKeC J>Ka3aHbl TarailblHIay MeEH
JapallaHIbIPYABIH KOFAMIBIK KAYITITUTIK IOPEKECIH aHBIKTayFa KbI3MET €TEIi.

Ochl Ke3KapacTap/aH KapacThIPbUIBII OTHIPFaH KBUIMBICTBIH jKacalyblHa BIKIAJ €TeTiH cebenTep
MEH >KaFJaliap/bl aHBIKTAy, COHAAM-aK oJapabl jkKacay MYMKIHIITIHIH aJiJIblH aly KaxerT.
KpuiMbICKep/IiH keke OachlH 3epTTey A€ MaHbI3Zbl, OMTKEeHI KbIJIMBICTHIH Tikenel ceb6eli agaMHbIH
KaJIBIITACKAH KOFaMFa KapChl KO3KapacTapbl MEH oneTTepl Oombim TaObutanbl. TyIFaHBIH KalbIITACY
CUMATHIH 3epTTeME, MyH/Iall Ko3KapacTap MEeH 9JIETTep/IiH naiia 00y >KaFnaiIapblH aHBIKTay MYMKIiH
emec.

KBUIMBICTBIK, KYKBIK OY3YIIBIIBIK 1C-OpPEKETT1 JKacaFaHbl VIIH KayarKa TapThUIFaHIap/IbIH KEKe
0acblH Talmjay Ke3iHAe KbIUIMBICTHIK-KYKBIKTBIK, aJaMTepIIUTIK-TICHXOJOTHSUTBIK —CHITaTTaMaJIap bl
aHBIKTAy[bl KAMTHUTBIH JKalmblFa OipJiell TaHbUIFaH >KyHlere CyHeHy OpBIHIBI OOJBIN TaOBLIAIbI.
OJICYMETTIK-AeMOTPaQUsITBIK,  KBIIMBICTBIK-KYKBIKTBIK ~ CHUIIATTaMa  KBUIMBICTKEPJICPIiH  KOJ
CYFYIIBUTBIKTAPBIHBIH OAaFBITHIH, OJapAblH KOFaMFa Kapchl MiHE3KYJIKBIHBIH TYPAKTBUIBIFBIH aHBIKTAYFa
OarpITTaJIFaH, OYJI )Ka3aHbl TaFalbIHAY KE31H]Ie 6T€ MaHBI3bI.

AliTa KeTy Kepek, 3aHChI3 OWBIH OM3HECIH YIBIMIACTHIPFaHBI YIIIH jKa3ara TapThUIFaHIAPIbIH
OapJBIFBI ©3IMINLT MakcaTTapabl ke3zaeiiai. Koramra Kapchl Ke3KapacTap MEH MiHE3-KYJIBIKTapIbIH
TYPAKTBUIBIFBI MEH TEPEHITIHIH KOPCETKIIITEP] KbIIMBICTBUTBIKTBIH O€NTici 00BN Ta0bLIAIbI.
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byn Tycta agaMHBIH MOpalibJbIK-CasCH, TYHUETAHBIMABIK *OHE aJaMrepliliik KacueTrTepl MeH
MiHE3-KYJIKBI epeKIlie MaHbI3Fa ue 0omaubl: Ke3Kapacrap, ceHiMaep, Oaranaynap, eMipiiK YMITTEp MEH
YMTBUIBICTAP, KYHIBUIBIK Oarmapiapbl koHe T.0. OWbIH OM3HECI KOCINKEPJiK KbI3MET TYpl peTiHJe
TabbIC Ta0y/Ibl MakKcaT €Teli, al OJl 3aHChI3 YUBIMAACTHIPBUIFAH KaFaaiiia OHbI YHUBIMIACTBIPYIIBLIAD
3aHCBI3 KOJIMEH TaObIC TabaIbl.

Ocpiran OaitnanbicTel 0i3 b.P. ABeTncsHHBIH mikipiMeH Oeicemi3, oy ObUTall Jem >Ka3ajbl:
«IIIpIHAWBIIBIK QJIEM CHUSKTHI KOHE. OWBIH OM3HECIHIH IMaija OOJyBIHBIH HETri3ri cebedi — akiia, OHbI
3aHCBI3 Ay TACLTI, 3aHCBHI3 OWBIH OM3HECIH KbUIMBICTBIK HApbIK CETMEHTTEpiHIH OipiHe KaTKbI3yFa
MyMKiHzgik 6epeni [13, 176 6.].

JlynoMaHusFa KapChl OPEKET, OWBIH HWHIYCTPUSCHIHIAFBI KAThIHACTAPIbl AKBbUIFA KOHBIMJIBI,
peTTenyl Kayirnci3 KoHe «KayallTbD» OWBIH NPHHIMOTEPIHE HET137eMyl KepeK. 3aHChI3 opeKeTTepre
KapChl TYPY MAceseci eNiMi3 YIIiH J1e, OyKiJ oJieM YIIiH /e epeKIne MaHbI3Fa ue.

byrinri xyH1 e3ekTi Mocenenep KaTrapblHAa TYpFaH JIyJOMaHus, Oy MOCEJIeHI MaKCaTThl TYpIe
IIYFBUI PETTEy KKETTUIIriH Kepcerexdi. [1aToMOTHsIIBIK JIyTOMaHusl KyMap OMBIHAAPMEH OailyIaHBICTHI
npoGyieManap/blH JaMYbIHBIH CUIIAThIH KOPCETETIH MHTETpalUsUIaHFaH OMOTICUXO0JJIEYMETTIK MOJIebre
ColiKec Kelledi JIeTeH KOPBITHIHABI Kacayra Oomanel. COHbIMEH Karap, Oyl KYOBUIBICTBIH KOFaMIBIK
KAyINTUTIr, COHFBl OHXKBUIIBIKTA OHBIH JKaHa acrektiiepre ue OomysiHna. Kaszipri yakbITTa 3aHCBHI3
OWBIH OW3HECIH OKypri3ynmiH OipHeme omici ©Oap. Kazipri ke3me 3aHCBHI3 OWBIH — OM3HECIH
YUBIMIACTBIPYABIH OipHemie Taciaaepi 6ap. byn KpI3MeTTepniH KbUIMBICTBUIBIFBIHBIH OlipiiaMa yieci
aKnapaTTHIK-KOMMYHHUKAIMSJIBIK ~ JKENUJIEpIHAE OTKI3IIeTiH Kymap oibiHmapra THecim. Kymap
OWBIHJIAPFAa KAThICATBIH aJaMHBIH KPUMHUHOJIOTHSUIBIK TOPTPETi Kejecijei. HeridineH ep amam, 21-35
’Kac apaybIFbIHIaFbl YisieHOereH, opra (TOJBIK) Hemece KocimTik OumiMi Oap, >Kyheni TaObIChI JKOK,
acelpayblH/Ia KOMEJIETKE TOJIMaraH Oanaiapbl *OK, OMbIH OapbIChIHAA AJKOTOJb OHIMIEpPI MEH TeMEeKi
TYTBIHATBIH afgamaap 00Jiajbl.

Kymap oilibiHaapra ToyenauIiK MPOrecCUBTI JUHAMHUKAFa M€, OJ JCTPECCUSIMEH JKOHE CYMIIMATIK
oiNapIbIH JaMybIMeH Oipre MiHe3-KYJIbIK OY3bUTbICHIHA aliHATa kI,

Kymap oiipiHFa KaThICaThIH aJaMJap apacblHAa OWBIHFA TOYCNIUTIKTIH KaJIBIITACYBIHBIH
O0JKaYIIBICHI:

— maroreH ik (0TOACKIMEH KOHE JKeKe aJaMIbl KOpIIaraH ajaMIapMeH 63apa dpPEeKeTTeCy);

— KapXXbUTBIK (KUBIHABIKTAPIBIH OO0Jybl JKOHE OJapabl OHall JKOJJAapMEH IIelIyre JereH
YMTBLIBIC);

— JKeKe TYJIFaHbIH 1C-OpeKeTIH YIHIEeCTIpeTiH MaKcaTTap MEH MOTUBTEP/IiH ©3repyi;

— CBIPTKBI KaFJaiyiap MEH JKeKe aJJaMHBIH TICHXUKAJBIK KaFJaibl apachIHIAFbl KOPPEISIIUSITBIK
OaiIaHbIC;

— OHBIH MpOIECIHIH TOJKYBIH CE31Hyre, KOJIMa-KoJ akiia YTHII ajyFa MOHE TapThIMJIbI
YCBIHBICTAapFa e O0TyFa JIEreH YMTBUIBICTApIbl KAMTUTHIH (haKTOPIAP/IbIH KUBIHTHIFBL.
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Abstract

The article examines the RAG tutor as a tool for personalizing learning in the digital educational
environment of a university. The relevance of the topic is associated with the active spread of generative
artificial intelligence and large language models, which are capable of supporting students’ independent
learning but may also generate inaccurate answers, fail to take into account the content of a specific
discipline, and provide no verifiable sources. As a solution, the article considers Retrieval-Augmented
Generation (RAG), a technology that combines the retrieval of relevant information from an external
knowledge base with the generation of an answer based on the retrieved context. The purpose of the
article is to propose a conceptual model of a RAG tutor for university education. The paper describes
the main components of the model: a course knowledge base, an indexing module, a vector storage, a
retrieval module, a language model, a personalization block, and an answer verification mechanism. It is
shown that a RAG tutor can be used to explain learning material, prepare for exams, support practical
assignments, assist teachers, and develop an individual educational trajectory. Special attention is paid
to the limitations of implementation, including the quality of educational data, the risk of hallucinations,
issues of academic integrity, personal data protection, and the need for pedagogical control.

Keywords: RAG, Retrieval-Augmented Generation, artificial intelligence in education, personalized
learning, intelligent tutor, digital educational environment, higher education, Learning Analytics.

Introduction

Modern higher education is developing in the context of digitalization, the expansion of online
courses, and growing interest in artificial intelligence. University LMS platforms make it possible to
upload lectures, presentations, assignments, and tests; however, in most cases, they function as
electronic repositories rather than as full-fledged intelligent environments for supporting learning.
Students gain access to learning materials, but they do not always have the opportunity to quickly
receive an explanation of a complex concept, clarify assignment requirements, or check their own
understanding of a topic.

One of the persistent problems of university education is the limited availability of individual
support. A teacher cannot continuously accompany every student, especially in large academic groups,
distance learning, or blended learning formats. At the same time, students differ in their level of
preparation, pace of mastering the material, learning motivation, and types of difficulties they encounter.
Therefore, a digital educational environment should not only provide learning materials but also help
students build an individual learning trajectory.

Large language models have opened up new opportunities for educational practice. They are able
to explain concepts, generate examples, create self-assessment questions, and support dialogue in
natural language. At the same time, their use in education is associated with certain risks: a model may
generate plausible but factually incorrect answers, use outdated information, fail to take into account the
content of a specific course, or provide ready-made solutions instead of instructional hints. Studies
devoted to large language models in education emphasize the need for critical thinking, fact-checking,
and pedagogical control [6].
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A promising approach to reducing these risks is Retrieval-Augmented Generation (RAG). This
technology combines a generative model with an external knowledge base: before generating an answer,
the system retrieves relevant fragments of documents and uses them as context. As a result, the answer
can be connected to the materials of a specific discipline, such as the syllabus, lectures, methodological
guidelines, practical assignments, and assessment criteria. The main idea of RAG is not to replace the
teacher but to create a controllable Al tutor that operates within the framework of approved educational
content.

The purpose of this article is to propose a conceptual model of a RAG tutor for personalizing
learning at university. To achieve this purpose, the following tasks are addressed: to examine the
theoretical foundations of applying RAG in education; to identify the components of a RAG tutor; to
describe scenarios for its use; and to determine the advantages, limitations, and conditions for its
effective implementation.

Materials and Methods

The study has a review-based and conceptual nature. The methodological basis includes an
analysis of scientific literature on artificial intelligence in higher education, the study of works on RAG
architectures, a comparative analysis of conventional LLM chatbots and RAG systems, as well as the
modeling of the component structure of an Al tutor for the educational environment of a university.

The article does not claim to present a pedagogical experiment involving students. The main
result is presented in the form of a conceptual model that can be used as a basis for further software
implementation and subsequent empirical validation. This format is justified at the initial stage of the
research, when it is necessary to define the pedagogical logic, architectural components, and risks of
implementing the system.

In developing the model, four groups of requirements were taken into account: content-related,
technical, pedagogical, and ethical. Content-related requirements are associated with the quality of the
educational knowledge base. Technical requirements relate to document indexing, retrieval of relevant
context, and answer generation. Pedagogical requirements determine how the tutor should assist
students without replacing their independent completion of assignments. Ethical requirements are
related to academic integrity, data protection, and the transparency of using an Al-based tool.

1. Theoretical Foundations of the RAG Tutor in Education

Artificial intelligence in higher education includes a wide range of solutions: intelligent tutoring
systems, adaptive platforms, automated assessment, chatbots, recommender systems, and Learning
Analytics. The systematic review by Zawacki-Richter et al. shows that Al applications in higher
education are most often associated with profiling and prediction, assessment, adaptive systems, and
intelligent tutoring systems [5]. This confirms that personalization and learner support are important
areas in the development of digital pedagogy.

Large language models have increased interest in intelligent educational systems because they
have made interaction with Al more natural. A student can ask a question in free form, clarify unclear
points, request an example, or ask for a brief summary of a topic. However, a conventional language
model does not guarantee that its answer will correspond to the materials of a specific course. It may
correctly describe the general theory but differ from the wording of the lecture, the teacher’s criteria, or
the content of the syllabus.

The RAG approach was proposed as a way to combine the parametric knowledge of a language
model with non-parametric memory represented by an external document index [1]. In the educational
context, this means that before generating an answer, the system refers to the course knowledge base
and retrieves fragments that are most relevant to the student’s question. Modern reviews of RAG
emphasize that this approach strengthens the factual grounding of generation, but it requires a high-
quality retrieval module, context filtering, and evaluation of answer reliability [2].
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For university education, RAG is especially important for three reasons. First, it makes it
possible to limit answers to the scope of a specific discipline. Second, it makes the educational Al
assistant more verifiable, since the answer can be accompanied by a reference to a fragment of learning
material. Third, RAG allows the system’s knowledge to be updated without fully retraining the language
model: it is sufficient to update the documents in the knowledge base. The systematic review by Li et al.
emphasizes that RAG in education is used for interactive learning, educational content generation, and
assessment support, while challenges remain related to hallucinations, source completeness,
computational costs, and multimodality [3].

2. Conceptual Model of the RAG Tutor

In this article, the RAG tutor is considered as an intelligent learning support system that answers
students’ questions based on approved educational materials of a specific discipline. Unlike a
conventional chatbot, such a tutor works not only with the general knowledge of a language model but
also with the course knowledge base. The general logic of its functioning can be represented as follows:
student’s question - retrieval of relevant fragments - context formation - answer generation - source
verification - personalized recommendation.

The key element of the model is the course knowledge base. It may include the syllabus,
lectures, presentations, methodological guidelines, practical assignments, assessment criteria, a list of
examination questions, frequently asked questions, and examples of typical errors. Before use, the
documents should be reviewed by the teacher, updated, and structured by topic. If the knowledge base
contains outdated or contradictory materials, the quality of the tutor’s answers decreases.

The second element is the indexing module. It divides documents into meaningful fragments and
creates their vector representations. For educational materials, it is important to apply not only
mechanical splitting by the number of characters but also semantic segmentation by sections, topics,
definitions, examples, and assignments. This makes it possible to preserve the connection between a
concept and its explanation.

The third element is the retrieval module. It receives the student’s question, converts it into a
search query, and retrieves the most relevant fragments from the vector storage. To improve retrieval
quality, metadata can be used, such as the name of the discipline, weekly topic, document type, level of
difficulty, and date of material update. In addition, reranking may be applied, that is, reordering the
retrieved fragments according to their degree of relevance to the query.

The fourth element is the language model that generates the answer. In an educational
environment, it should not only generate text but also follow pedagogical constraints: explain concepts,
provide hints, ask guiding questions, suggest self-assessment, and avoid giving complete ready-made
solutions in cases where this would violate the learning objective. This approach allows Al to be used as
a means of support rather than as a tool for replacing learning activity.

The fifth element is the personalization module. It can take into account the student’s level of
preparation, test results, frequent errors, question history, and pace of course completion. For example,
for a student with a basic level of knowledge, the system may offer a simple explanation with an
example, while for a more advanced student, it may provide an extended explanation with additional
terms and self-assessment questions. Personalization should be transparent: the student should
understand what data are used and for what purpose.

The sixth element is the verification module. Its task is to check whether the answer is actually
based on the retrieved sources. If there is insufficient information in the knowledge base, the tutor
should report this and recommend contacting the teacher or referring to an additional source. This is
especially important for maintaining trust in the system and reducing the risk of hallucinations. A
structured overview of the key components of the proposed model is presented in Table 1.

Table 1 — Main Components of the RAG Tutor

Component Purpose

Course knowledge base Stores the syllabus, lectures, methodological materials, assignments,
and assessment criteria.
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Indexing module Splits documents into fragments and creates vector representations of
the text.

Vector storage Provides fast retrieval of fragments that are semantically close to the
student’s question.

Retrieval module Retrieves relevant context considering the topic, document type, and
level of difficulty.

LLM module Generates a pedagogically appropriate answer based on the retrieved
context.

Personalization module Takes into account the student’s level of knowledge, progress, errors,
and interaction history.

Verification module Checks the connection between the answer and the sources and warns
when there is insufficient data.

3. Scenarios of Application at University

The first scenario is the explanation of complex learning material. A student asks a question
related to a lecture topic, for example: “Why does a model overfit?” The RAG tutor finds fragments
related to overfitting, regularization, and the validation set, and then generates an explanation at an
understandable level. Unlike a conventional chatbot, the answer is based on the materials of a specific
discipline.

The second scenario is preparation for an exam. Based on the syllabus and lecture materials, the
tutor can create self-assessment questions, brief summaries, terminology cards, and a revision plan. At
the same time, the system does not go beyond the topics approved by the teacher. This helps the student
structure exam preparation and identify weak areas.

The third scenario is support for practical and laboratory assignments. In technical disciplines, a
student may encounter an error in code, a misunderstanding of an algorithm, or difficulty interpreting a
result. The RAG tutor can point to the relevant section of the methodological guidelines, explain the
possible cause of the error, and suggest steps for independent verification. It is important that the system
does not replace the completion of the assignment but acts as a learning assistant.

The fourth scenario is the formation of an individual educational trajectory. If a student
frequently asks questions on the same topic or makes similar mistakes in tests, the tutor can recommend
reviewing a specific section, taking a short test, or studying an additional example. When combined
with Learning Analytics, such a system can help the teacher identify which topics cause difficulties for
the group.

The fifth scenario is teacher support. The RAG tutor can be used to prepare FAQs for a
discipline, generate additional explanations, create self-assessment questions, and analyze questions
frequently asked by students. This does not eliminate the pedagogical role of the teacher, but it can
reduce the workload associated with routine consultations.

4. Comparison of a Conventional LLM Chatbot and a RAG Tutor

To understand the practical value of the RAG approach, it is reasonable to compare it with a
conventional LLM chatbot that responds without being connected to the knowledge base of a specific
course. The main differences between these two approaches are presented in Table 2.
Table 2 — Comparison of a Conventional LLM Chatbot and a RAG Tutor

Criterion Conventional LLM Chatbot RAG Tutor

Source of the | General knowledge of the model Materials of a specific course

answer

Connection Inconsistent High, provided that the knowledge base
with the is of good quality

discipline

Verifiability Limited Possible through references to sources
Risk of | Higher Can Dbe reduced through the use of
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hallucinations context

Personalization | Depends on the dialogue Can take into account progress and
errors

Teacher control | Limited Implemented through knowledge base
management

Integration with | Usually external Can be embedded into the course

LMS

5. Advantages, Limitations, and Risks

The main advantage of the RAG tutor is that it makes educational support more accessible. A
student can receive an explanation at any time, especially during independent study, while completing
practical assignments, or when reviewing material before assessment. This is particularly important for
distance and blended learning, where immediate feedback is often limited.

The second advantage is related to personalization. The system can adapt its response to the
student’s level, suggest additional materials, and take into account typical mistakes. Modern studies on
personalized learning in higher education show that Al-based solutions can adapt content, pace, and
feedback to the individual needs of learners [9].

The third advantage is the reduction of the teacher’s workload. Repeated questions, topic
clarifications, and basic explanations can be partially delegated to the RAG tutor. This allows the
teacher to devote more attention to project-based activities, discussion of complex issues, individual
consultations, and assessment.

However, the implementation of a RAG tutor does not eliminate all risks. The quality of the
answer depends on the quality of the educational materials and the accuracy of retrieval. If the system
retrieves irrelevant fragments, the language model may generate an incorrect conclusion. In addition,
even when context is available, hallucinations, excessive generalization, or the addition of information
absent from the sources may still occur.

A significant risk is academic dishonesty. If the tutor provides ready-made solutions to
laboratory works, essays, or test assignments, it reduces the educational value of independent work.
Therefore, the system should be designed as an assistant that explains, asks guiding questions, and
suggests verification steps, but does not perform academic work instead of the student.

Personal data protection also requires special attention. Personalization involves the analysis of a
student’s progress, errors, and history of interactions. This requires a transparent data processing policy,
restricted access, and compliance with ethical requirements. UNESCO emphasizes that the
implementation of generative Al in education should be accompanied by regulation, privacy protection,
and a human-centered approach [7].

6. Discussion

The RAG tutor can be considered an intermediate link between a traditional LMS and an
adaptive educational platform. An LMS provides access to learning materials but often does not explain
them. A conventional LLM chatbot can provide explanations, but it does not always rely on the content
of a specific course. The RAG tutor combines these capabilities: it uses the materials of the discipline
and generates responses in a dialogical form.

The pedagogical value of the RAG tutor is determined not only by its technical architecture but
also by the way it is integrated into the learning process. If the system is used without rules and control,
it may increase students’ dependence on automated answers. However, if the tutor is applied as a tool
for independent preparation, self-assessment, and explanation of complex topics, it becomes an
instrument for developing learner autonomy.

For effective implementation, it is necessary to define the roles of the participants. The teacher is
responsible for the course content, the quality of the knowledge base, the rules for using the tutor, and
assessment. The student uses the system as an assistant but remains responsible for their own learning.
The administrator or developer ensures technical stability, data security, and infrastructure updates.
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A promising direction is the integration of the RAG tutor with Learning Analytics. In this case,
the system will be able not only to answer questions but also to identify topics that cause widespread
difficulties. For example, if many students frequently refer to the section on classification metrics, the
teacher may additionally explain this topic during a class or update the methodological material. The
connection between RAG and learning analytics makes it possible to move from reactive assistance to
proactive support.

For subsequent empirical validation of the model’s effectiveness, the following indicators can be
used: answer accuracy, correspondence with sources, student satisfaction, frequency of use, reduction in
the number of repeated questions addressed to the teacher, dynamics of test results, and quality of
independent assignments. It is also important to evaluate not only the usability of the system but also its
impact on deep understanding of the material, critical thinking, and academic integrity.

Conclusion

The article proposes a conceptual model of a RAG tutor for personalizing learning at university.
It is shown that Retrieval-Augmented Generation makes it possible to connect large language models
with verified educational materials of a specific discipline. This makes Al-generated answers more
contextual, verifiable, and pedagogically manageable compared to a conventional LLM chatbot.

The proposed model includes a course knowledge base, an indexing module, a vector storage, a
retrieval module, a language model, a personalization block, and a verification mechanism. Such a
system can be used to explain complex topics, prepare for exams, support practical assignments, assist
teachers, and form an individual educational trajectory.

The main advantages of the RAG tutor are related to the accessibility of support, personalization
of learning, reduction of the teacher’s workload, and the possibility of relying on sources. At the same
time, its implementation requires a high-quality knowledge base, regular updating of materials, rules of
academic integrity, personal data protection, and continuous pedagogical control.

Thus, the RAG tutor should not be considered a replacement for the teacher. It should be
understood as a tool for expanding the digital educational environment, helping students learn more
independently and enabling teachers to support the learning process more effectively. Further research
may be aimed at developing a prototype, piloting it in a specific discipline, and experimentally
evaluating the impact of the RAG tutor on learning outcomes.
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HNCCIEJOBAHUE ITPUYUH HAPYHIEHUA BOJOHEITPOHUIIAEMOCTH
JKEJIE3OBETOHHBIX YAIIl BACCEMHOB 1 PA3PABOTKA TEXHOJIOT AU
BOCCTAHOBJIEHUSA DKCILTYATAIIMOHHOM HAJEXKHOCTH

Domunvix Anexcanopa Anekceeena

Cgenenusi 00 aBTope

@oMHHBIX AJleKcaHIpa AJieKceeBHA — MarucTp TEXHUKH U TEXHOJIOTMU MO CHEIHAbHOCTH
«CtpoutensctBoy», TiaBHbI KOHCTpykTOp TOO «OTN Engineering», akkpeauTOBaHHBIN SKCHEPT B
o0JacTh TEXHUYECKOTO OO0CIIeJIOBaHMS HAJEKHOCTH M YCTOMYMBOCTU 31aHU u coopyxeHuil. Cdepa
HAyYHBIX U MNPOPECCHOHANBHBIX HHTEPECOB BKIIOYACT OOCIEAOBAHHUE CTPOUTENBHBIX KOHCTPYKIUH,
JIMArHOCTUKY TEXHUYECKOTO COCTOSIHHMSI 3JIaHUH U COOPYKEHUH, MPOEKTUPOBAHHE, YCUICHHE H
BOCCTAHOBJICHHE KEJI€300€TOHHBIX KOHCTPYKIHH, pa3paboTKy TEXHOJIOTHI PEMOHTA U PEKOHCTPYKIIUH
THIPOTEXHUYECKHUX COOPYKEHUH.

Caeennst 0 PMHAHCMPOBAHMHU MCCJICAOBAHUSA

HccnenoBanue BBIMOIHEHO 3a CYET COOCTBEHHBIX CPEICTB aKKPEAMTOBAHHOW MH)KMHUPHHTOBOM
kommanuu TOO «OTN Engineeringy. ®uHaHCHpOBaHHE OCYIIECTBISUIOCH B pPaMKaxX BBITOJHEHHUS
HAy4YHO-HCCIIEI0BATENIbCKUX U MHKEHEPHO-IKCIIEPTHBIX padOT, HAIIPABJIEHHBIX Ha COBEPIICHCTBOBAHUE
METOJIOB TEXHMYECKOTo O0OCIEelI0BaHus, JUArHOCTMKM W BOCCTAaHOBJIEHUS AKCILIyaTallMOHHON
HAJEKHOCTH CTPOUTEIbHBIX KOHCTPYKUMH THAPOTEXHUYECKUX COOpYKEHHH. BHelHue HCTOYHMKHU
(¢buHaHCHPOBaHMS, TOCYIapCTBEHHBIC T'PAaHTHI, MPOTPaMMBI IEJIEBOT0 (UHAHCUPOBAHHS M CpPEACTBA
KOMMEPUECKUX OpraHU3alii, 3aMHTEPECOBAHHBIX B PE3y/IbTaTax MCCIEA0BAHUS, HE IPUBJIEKAINCH.

ABTOp 3asBIISET, YTO UCTOYHUK (PMHAHCHPOBAHMSI HE OKa3aJl BIMSIHUS Ha IOCTAHOBKY ILieJied U
3aJlad KCCJEIOBaHUs, BBIOOp METOJOJIOTUH, TPOBEACHUE TEXHUYECKOTO OOCIEIOBAHUS, aHAINU3
MIOJIYUEHHBIX PpE3y/lbTaTOB, (OPMUPOBAHUE BBHIBOJOB W MOJATOTOBKY PYKONHCH K NyOIMKaIUH.
[TonydyeHHble pe3yabTaThl OTPaXKalOT OOBEKTUBHBIE JaHHBIE MPOBEACHHOIO MCCIEA0BAHUS U OCHOBAHBI
Ha pe3yJbTaTax UHKEHEPHOTo 00CIeI0BaHMs U aHaIM3a TEXHUYECKOI'0 COCTOSHUS 0OBEKTa.

Kondaukr uarepecon

ABTOp 3asgBisgeT 00 OTCYTCTBMM KOH(JIMKTa HHTEPECOB, KOTOPBIH MOTr Obl MOBIHATH Ha
MIOCTAHOBKY IIeJiel HCClieloBaHUs,, BHIOOP METOAOJIOTHH, AHAIM3 IOJYyYEHHBIX pPE3YyJIbTaToOB, HX
MHTEPHPETAlMIO M MOJrOTOBKY PYKONHUCH K MyOnukanuu. VcciaenoBaHue BBIIIOJIHEHO HE3aBUCHMO, B
COOTBETCTBHUH C MPUHIMIIAMU HAYYHOU O0BEKTUBHOCTH U MPO(PECCUOHANTBHOM ITUKH.

AnHortanus
Hccnenopanue npuYMH HAPYUIEHUs BOJOHENIPOHMLIAEMOCTH KeJ1e300€ TOHHBIX Yalll
0acceifHOB U pa3padoTKa TEXHOJOTHH BOCCTAHOBJIEHHUS IKCILTYaTAIMOHHOM HAesKHOCTH

B crartbe MNpEACTABJICHBI PE3YJIIbTAThI KOMIINICKCHOTO HWCCICAOBAHHUA TIPUYHMH HAPYLIICHUA
BOJIOHEIPOHHUIIAEMOCTH KeJIe300€TOHHOM Yaliy MiIaBaTeIbHOro 0acceliHa ATieTuyecKoro 1eHTpa biok
35 wm mpemoxeHa TEXHOJOTUS BOCCTAHOBJIEHHS OSKCIUTyaTallUOHHOM HAaJeXKHOCTH KOHCTPYKLUH.
HccnenoBanue BRINMOJIHEHO HA OCHOBE aHAM3a MPOEKTHON JOKYMEHTAIUH, PE3YJIbTaTOB BU3YAJIbHOTO U
J€TalbHO-UHCTPYMEHTAIBHOTO  OOCIENOBaHMSA, JAHHBIX HEPa3pyIIAOLEro KOHTPOJs, OLIEHKH
TEXHUYECKOTO COCTOSAHUA CTPOUTCIIBHBIX KOHCTPYI(HI/Iﬁ N WHXCHCPHBIX PACUCTOB. Ocoboe BHUMaHUE
YIIEIEHO BBISABIECHUIO (DAKTOPOB, 00YCIIOBUBIINX BOSHUKHOBEHHE MTPOTEUEK, ONPEEIEHUI0 MEXaHU3MOB
GuibTpauuu BOJBl Yepe3 KOHCTPYKLIMIO M OLEHKE BIUSHUS TEXHOJIOTMYECKMX HapyLICHUH,
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JOMYUICHHBIX IpPH BO3BEJCHUMM MOHOJMTHOW JKEJIe300€TOHHOM wYalM, Ha €€ JO0JTOBEYHOCTh U
9KCILTyaTallMOHHBIE XapPAKTEPUCTUKH.

VY CTaHOBJIEHO, YTO OCHOBHOM NPUYMHOM HapyLIEHUs TE€PMETUYHOCTU SIBIIsIeTCs oOpa3oBaHME
pabouero («XOJOAHOTO») IIBa, CPOPMHPOBABLIETOCS BCIEACTBHE IOATATHOIO OETOHUpOBaHHS O€3
YCTPOHCTBA THUAPOU3OIALMOHHOTO BOJOHAOYXAIOLIET0 3JEMEHTa B 30HE COIPSDKEHUS OETOHHBIX
MaccuBoB. [lom BO3IEHCTBHEM IOCTOSHHOTO THAPOCTATHYECKOTO JIABJIECHUS Cc()OpMUPOBAIHCH
YCTOMUMBBIE TYTH (UIBTPALIMM BOJBI, YTO TNPHUBEIO K JIOKAITBHOMY YBIQKHEHHIO KOHCTPYKIHH,
CHIDKEHHIO D3KCIUTyaTallMOHHOW HAJEKHOCTH COOPY)KEHHSI M BO3HUKHOBEHHIO IIPEINIOCBHUIOK JUIS
Pa3BUTHSI KOPPO3HOHHBIX MTPOIIECCOB B JKEJIE300€TOHE.

Ha ocHoBanuu pesynbratoB o0cienoBaHusi pazpaboTaHa KOMIUIEKCHAsI TEXHOJIOTUS YCTPaHEHUs
MPOTEYEK U  BOCCTAHOBJEHUS  BOJOHENPOHUIIAEMOCTH  KOHCTPYKLHMH, MpelycMaTpUBAIOLIas
MOCJIEZI0BATEIHHOE BHIOJHEHUE TUarHOCTUYECKIX MEPOIPUSATHI, TOKAIU3AIHIO Ae(PEKTHBIX YYaCcTKOB,
MOATOTOBKY KOHCTPYKIMHU, MHbEKIIMOHHYIO T€PMETHU3AINI0 padoyuX IIBOB U TPEUIUH C MPUMEHEHHEM
BOZIOHAOYXAOIIEero OEHTOHUTOBOTO COCTaBa, KOHTPOJb KayecTBa BBIMIOJHEHHBIX PAa0OT U OICHKY
3¢ (}HEeKTUBHOCTH BOCCTAHOBHUTENBHBIX Meponpusituil. [IpennokeHHas weroauka obOecriednBaeT
BOCCTAHOBJICHHE T€PMETHUYHOCTH >KEIe300€TOHHO Yaiy 6e3 JeMOHTaXa CTPOUTEIbHBIX KOHCTPYKIIUH,
MO3BOJISIET  CYIIECTBEHHO COKPATHTh CPOKH  BBIIIOJIHEHUS PEMOHTHBIX pabOT U  CHHU3UTh
SKCIUTyaTal[MOHHBIE 3aTpaThl MO CPaBHEHUIO C TPATUIMOHHBIMH CIOCO0aMU BOCCTaHOBICHUS
TUAPOU3OISALUH.

[IpakTuueckasi 3HAYMMOCTb MCCJIEIOBAHUS 3aKJIOYAETCSI B  BO3MOXKHOCTH IPUMEHEHHUS
pa3paboTaHHOH TEXHOJIOTUHU MPHU 00CIEIOBAaHUN, PEMOHTE W PEKOHCTPYKIIMH TUTaBATEIIbHBIX 0ACCEWHOB,
pe3epByapoB, BOJIOEMOB, OYHMCTHBIX COOPYKEHUH U JPYTUX KEJIEe300€TOHHBIX TI'MIPOTEXHUUYECKUX
00BEKTOB, IKCILTYaTHPYEMBIX B YCIIOBHSIX MOCTOSHHOTO BO3ICHWCTBUS BOJBI. llomydeHHBIE pe3ylbTaThl
MOT'YT OBITh MCIOJIB30BaHbl CIELHUAIU3UPOBAHHBIMU OPraHU3AlMsIMHU IPU MPOBEIEHUU TEXHUUYECKUX
oOcienoBaHmil, pa3paboTKe MPOEKTHHIX PEIICHUH M0 KaluTaJIbHOMY PEMOHTY U BbIOOpE PallMOHAIBHBIX
TEXHOJIOTUI BOCCTAHOBJIEHUS CTPOUTEIBHBIX KOHCTPYKIIMM, a TAaK)K€ B KAUECTBE METOJUUYECKOH OCHOBBI
IIPU COBEPUICHCTBOBAHUN HOPMATHBHBIX MOJXOJ0B K 00CIEI0BAaHUIO U PEMOHTY COOPY)KEHUN TaHHOTO
THUIIA.

KuroueBrble ciioBa: jxene300eToH, yaiia 6acceiiHa, BOJOHENPOHUIIAEMOCTh, IPOTEUKH, XOJIOIHBIH
IIOB, TEXHHUYECKoe OO0cCie0oBaHUe, Hepa3pyllaloliui KOHTPOJIb, HWHBEKIMOHHAs TepMeTH3alus,
OCHTOHUTOBBIM  pacTBOp, BOCCTAaHOBJECHHWE  KOHCTPYKLMH, SKCIUTyaTallMOHHAs  HaJleKHOCTb,
THUIPOTEXHUYECKHUE COOPYKEHUS.

Abstract

Investigation of the Causes of Waterproofing Failure in Reinforced Concrete Swimming
Pool Structures and Development of a Technology for Restoring Their Operational Reliability

This paper presents the results of a comprehensive study aimed at identifying the causes of
waterproofing failure in the reinforced concrete swimming pool structure of the Athletic Center, Block
35, and proposes a technology for restoring its operational reliability. The research was based on the
analysis of design documentation, visual and detailed instrumental inspections, non-destructive testing
results, structural condition assessment, and engineering calculations. Particular attention was paid to
identifying the factors responsible for water leakage, determining the mechanisms of water filtration
through the reinforced concrete structure, and assessing the influence of construction technology
deficiencies on the durability and serviceability of the pool.

The investigation revealed that the primary cause of waterproofing failure was the formation of a
construction (cold) joint resulting from staged concrete placement without the installation of a
hydrophilic waterstop at the interface between concrete pours. Continuous hydrostatic pressure
promoted the development of stable water filtration paths, leading to localized moisture penetration,
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deterioration of the operational reliability of the structure, and the initiation of reinforcement corrosion
processes.

Based on the inspection results, an integrated technology for eliminating leakage and restoring the
waterproofing performance of the structure was developed. The proposed methodology includes
comprehensive diagnostics, localization of defective areas, surface preparation, injection sealing of
construction joints and cracks using a swelling bentonite-based composition, quality control of repair
works, and verification of the restored waterproofing performance. The proposed repair technology
restores the watertightness of reinforced concrete structures without dismantling structural elements,
significantly reduces repair time, and lowers maintenance costs compared with conventional
waterproofing restoration methods.

The practical significance of the study lies in the applicability of the proposed technology to the
inspection, repair, and rehabilitation of reinforced concrete swimming pools, reservoirs, water-retaining
structures, wastewater treatment facilities, and other hydraulic engineering structures operating under
continuous hydrostatic pressure. The obtained results may be used by engineering and inspection
organizations during technical assessments, rehabilitation design, and selection of optimal repair
technologies, as well as serve as a methodological basis for improving regulatory approaches to the
inspection and rehabilitation of reinforced concrete hydraulic structures.

Keywords: reinforced concrete, swimming pool structure, waterproofing, water leakage, cold
joint, technical inspection, non-destructive testing, injection sealing, bentonite grout, structural
rehabilitation, operational reliability, hydraulic structures.

Anpnarna

TemipOeToH GacceiiH TocTaraHAAPBIHBIH Cy OTKIi30elTIHAIriHiH 0y3bl1y cedenTepiH 3epTTEy
JK9He 0J1ap/bIH NaiilajaHy CeHIMIUIINH KAINbIHA KeJTiPy TeXHOJIOTHSICBHIH J3ipJiey

Makanaga ATIETHKAIBIK OPTANBIKTHIH 35-0JIOKTarel TeMipOeToH OacceiiH TOCTaraHBIHBIH CY
OTKI30€HTIHAITHIH Oy3blTy ceOenTepiH aHbIKTayFa apHAJIFaH KEIIeH 1 3epTTey HOTUXKeNepl HKoHE OHbIH
naijanaHy CEHIMJIUIITH KallblHA KeNTipyre OarbITTalfaH TEXHOJIOTHS YCHIHBIIFAH. 3€pPTTEY JK00AIBIK
KyKaTTaMaHbl Tajjiay, BU3Yyalbl )KOHE aCMalNThIK TEXHUKAIBIK TEKCEPY HOTIDKeNepi, 0y30ail O6axpuiay
O/ICTEPIHIH JEpEeKTepl, KYpbUIbIC KOHCTPYKLHMSJIAPBIHBIH TEXHUKAIBIK >Kal-KyHiH Oaranay >KoHE
UHXEHEpIK ecenrteynep HeriziHae xyprisuial. Cy aryiapblHbIH Haiina 601y ceOenrTepiH aHBIKTayFa,
CYAbIH TeMIpOETOH KOHCTPYKIMSACHI apKbUIbl CY3Uly MEXaHU3MJAEPIH 3epTTeyre >KOHE MOHOJIUTTI
OacceifH ToCTaraHbIH TYPFBI3Y Ke3iH/Ae KIOepireH TEeXHOJIOTHSUIBIK KeMIULTIKTepAiH y3aK Mep3imMjai
naiianany KacueTTepiHe ocepiH Oarajayra epeKile Ha3ap ayAapbUlJbl.

3epTTey HOTHIXKECIHJIE I'epMETHKaHbIH OY3bUTYybIHBIH HEri3ri ce6ebi OeToHIay »XYMbICTApbIHBIH
OipHelle Ke3eHMEH OpbIHJANYbI Ke3iHe O0eTOH KabaTTapbhIHBIH TYHICYy aliMarblHJa THAPOOKIIAYIAFbIII
Cy WIFaWTKBIII 3JI€MEHTTIH KOJIaHBIIMAayblHAH Maia O0NFaH JKYMBIC («CYBIK») XKITi1HIH KaJbIITacybl
eKeHJIIr aHBIKTaAbl. TypakThl TMAPOCTATHUKANBIK KBICBIM QCEPIHEH Cy CY3UIETIH TYpakThl apHajiap
KaJIBIITACKIIN, HOTHXKECIHJe KOHCTPYKUMSIAPABIH KEPriliKTi bUFaNIaHybl, MaiJalaHy CeHIMIUTITiHIH
TOMEH/ICY1 JKOHE apMaTypaHbIH KOPPO3UsIaHybIHA KaFai *KacaaFaH.

3epTTey HOTHXKENepl HeTi31HJIe Cy aFyJIapblH KOKFa XKoHE KOHCTPYKIUSIHBIH Cy ©TKI30eUTIHAIrH
KaJlIbIHa KEeNTIpyre apHajfaH KeleHAl TEXHOJOrusl o3ipJjeH/l. YCBhIHBUIFAH o/liCTEME aKayJibl
aliMaKkTap/bl aHBIKTAY(bl, KOHCTPYKIUSHBI JalbIHIAY/IbI, )KYMBIC JKIKTEPi MEH JKapbIKTapAbl OCHTOHUT
HEri31HJerl ICIHeTIH HWHBEKUUSUIBIK KYpPaMMEH TepMeTH3alUsulaybl, OpbIHAAIFaH KYMBICTapAbIH
camacelH OakplIay/bl JKOHE KaJlbIHA KENTIpy THIMIUITIH Oaramayasl KamTHABL ¥ CHIHBUIFAH
TEXHOJIOTHS ~ KOHCTPYKIUSJIApABl  OelmeKkTeMei-ak  TeMipOeToH  0acceiiH  TOCTaraHBIHBIH
TepMETHKAJIBIFBIH KAJIbIHA KENTIpyre, MXOeHJeYy Mep3IMIH KbICKapTyFa JKOHE J9CTYpJl JKeHIey
TOCUTZIEPIMEH CANIBICThIPFaH/Ia TaiiallaHy MIBIFBIHIAPBIH a3aiTyFa MyMKIHIIK Oepei.
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3epTTeyniH NpPaKTUKAIBIK MaHBI3ABUIBIFBl  93IpJCHIeH TEXHOJIOTUSHBI KYy3y OacceiHuepiH,
pe3epByapiapbl, Cy KOWMalapblH, Ta3apTy KYPBUIBICTAPBIH OHE TYPAKTbI Cy KBICBIMBI JKaFJalbIHIA
naiiiananpiaTeiH 0acka Ja TeMipOETOH THIPOTEXHUKAIBIK KYpPBUIBICTAPABI TEXHHUKAIBIK TEKCEpY,
KOHJIEY JKOHE PEKOHCTPYKIMSIIAY Ke3iHJIe KONJaHy MYMKIHAIrIMEH aWKbIHAanaabl. AJIBIHFaH
HOTIDKEJIEP/Il MaMaHAAHABIPbUIFAH YHBIMIAp TEXHUKAJBIK TEKCepyJep JKYpridy, Kyplem >XeHaey
XKOOANapelH J3ipiiey JKOHE THIMII XOHJLY TEXHOJOTHSIIAPBIH TaHJay OapbIChIHIA, COHJAN-aK OCHI
OaFpITTaFbl HOPMATUBTIK-OICTEMENIK 0a3aHbl KETUIIIPY Ke3iH/1e naiaanana anaipl.

Tyiiinai ce3nep: Temipberon, OacceiiH TOCTaraHbl, Cy OTKI30CWUTIHAIK, Cy aFybl, CYBIK XIiri,
TeXHUKAIBIK TeKcepy, Oy30aii Oakplnay, WHBEKIMUIBIK TepMETH3alus, OCHTOHHUT epiTiHJicl,
KOHCTPYKIUSIAPAbI KAJIIbIHA KENTIPY, Maiaaaany CeHIMIUIIT, THAPOTEXHUKAIBIK KYPBUIBICTAP.

Beenenune (Introduction)

Xeneszo0eToHHbIE 4Yallu IUIaBaTEeNbHBIX OAcCEeHOB OTHOCATCA K  THAPOTEXHHUYECKUM
COOPYKEHMSIM, JKCILTyaTalusi KOTOPBIX OCYIIECTBISIETCS B YCIOBHUSX IOCTOSHHOTO BO3ACHCTBUA
THIPOCTATUYECKOTO JAaBJICHHUS, TOBBIIICHHON BIAKHOCTH U MEPEMEHHBIX TeMIIepaTypHO-BIIaXKHOCTHBIX
pexuMoB.  HazleXHOCTb  Takux  COOpPY>KEHUH  ompenessieTcss He  TOJIbKO  MPOYHOCTHBIMU
XapaKTepUCTHKaMU OETOHa W apMarypbl, HO M KayeCTBOM BBINIOJHEHUS CTPOUTENBHBIX pabdoT,
COOJIIOZIGHUEM TEXHOJIOTMH OETOHUPOBAHUS, YCTPOHCTBOM pabouux M AePOpPMAIMOHHBIX IIBOB, a
Takke d(Q(PEeKTUBHOCTBIO CHCTEMBI THApOU30saui. Hapyiienue xots Obl OTHOTO U3 MEPEUUCICHHBIX
(GakTOpOB MOXXET TPUBECTH K CHHIKCHHIO OKCIUTYaTallHOHHOW HAJEKHOCTH KOHCTPYKIIHH,
BO3HUKHOBEHHUIO (HIBTPAIIMM BOJBI, PAa3BUTHUI0 KOPPO3MOHHBIX IPOIECCOB M COKPAIICHHIO CPOKa
CITY’KOBI COOPYKECHHUS.

[IpakTuka  skcrulyarauuu — OacceilHOB,  pe3epByapoB U JIPYTUX  KEJI€300€TOHHBIX
THIPOTEXHUYECKUX COOPYKECHHUH IIOKAa3bIBae€T, 4YTO HamboJee pacHpOCTPAHEHHBIMU IPHYUHAMU
HapyLIeHUsT UX TEPMETHYHOCTH SIBISIOTCS OOpa3oBaHHME PabOuMX («XOJOIHBIX») IIIBOB, PAcCKpbITHE
TpellrH, AePeKThl OeTOHHPOBAHMS, HENOCTATOYHAs BOJOHENPOHUIAEMOCTh OETOHA, pa3pylleHue
THIIPOU3OJISIIIUOHHBIX MAaTEPHAJIOB U HAPYIIEHUE TEXHOJIOTHH MPOU3BOJICTBA CTPOUTEIHHO-MOHTAKHBIX
pabot. B OONBIIMHCTBE Clly4aeB yCTpaHEHHE MOIOOHBIX J1e(PEKTOB COMPOBOXKIACTCS 3HAYNTEIHLHBIMHU
MaTepHaAbHBIMU 3aTpaTaMH, a TPUMEHEHHE TPAIUIIMOHHBIX METOJIOB PEMOHTA TpeOyeT YaCTHYHON WIIH
MOJTHOW OCTaHOBKM JKCIUTyaTaluu oObekTa. B CBs3M ¢ 3TUM 0COOYI0 aKTyalbHOCTh MPHOOpETAIOT
METOABl TEXHUYECKOro O0OCIeNOBaHUS, IO3BOJIAIONINE CBOEBPEMEHHO YCTAaHOBUTb IPUYMHBI
BO3HUKHOBEHHUS TPOTEYEK, OMNpeNeNuTh (AKTHUECKOE TEXHUYECKOE COCTOSIHUE KOHCTPYKUUH U
pa3paboTaTh 3((HheKTUBHBIEC TEXHOJIOIMH BOCCTAHOBJIEHHUS UX HKCIUTyaTallMOHHON HAJEKHOCTH.

CoBpeMeHHbIE METO/IbI 00CIIEIOBAHUS CTPOUTENBHBIX KOHCTPYKIIMA OCHOBAHbI Ha KOMILIEKCHOM
IPUMEHEHUH BH3YaJlbHO-U3MEPUTEIBHOTO KOHTPOJIS, HEpa3pylIaloluX METOJIOB  OIpeaesICHHs
MPOYHOCTHBIX XapaKTEPUCTUK MaTEpUaANOB, HHCTPYMEHTAJIBHOTO OOCIIEAOBAaHUS, WHKEHEPHBIX
pacyeToB M aHaiM3a NMPOEKTHOM MOKyMeHTaruu. KoMIUIeKCHBIH MOoaXoa oO0ecreyuBaeT MOoJydyeHHe
00BEKTUBHOM MH(poOpMaUU O (AKTUYECKOM COCTOSIHUM KOHCTPYKLHMH, MO3BOJISET BBIIBUTH CKPBITHIC
ne(eKThl, ONpeneNuTh MEXaHU3Mbl MX pa3BUTHS U OOOCHOBAaTh HamOosee paluOHANIbHbBIE CIOCOOBI
pemonTa. [Ipu o0cie0BaHUN THIPOTEXHUUECKUX COOPYXKEHUH 0c000€ 3HAUCHHE UMEET YCTaHOBIICHHE
nyreil QuiabTpanMM BOIBI, OIGHKA COCTOSHUS paboumx W JeOPMANMOHHBIX IIBOB, a TaKXKe
OTIpeNIeICHNE BJIMSIHUS BBISIBJICHHBIX Je(EKTOB Ha HECYIIYI0 CIOCOOHOCTh W JIOJTOBEYHOCTH
COOPYKEHHS.

OnnuM u3 Hambosee 3((HEKTUBHBIX CTOCOOOB BOCCTAHOBJICHHS TEPMETHUYHOCTH KEJI€300€TOHHBIX
KOHCTPYKIIUH SIBIISICTCS TEXHOJIOTHS WHBEKIMOHHON TuApou3oisaiuu. [IpuMeHeHne WHBEKIIMOHHBIX
MaTepUajIoB MO3BOJIAET YCTPAHUTh (PUIBTPALIMIO BOJIbI HEMIOCPEACTBEHHO B 30HE 00pa3oBaHUs AedeKTa
0e3 JEeMOHTaka CTPOUTENbHBIX KOHCTPYKIIMM, BOCCTAHOBUTH BOJOHENPOHUIIAEMOCTh O€TOHa U
MPeOTBPATUTh JajbHEIlee pa3BUTHE MPOLECCOB pa3pyuieHus. B mocnenHue roapl MIMpoKoe
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pacrpocTpaHeHHE MOJYYMIIM WHBEKLIHMOHHBIE COCTAaBbl HAa OCHOBE BOJOHAOYXAIOMIMX MHHEPATbHBIX
MaTepuasgoB, OO0JaJalONIMe BBICOKOW IMPOHUKAIOIICH CIOCOOHOCTHIO, XUMHUYECKOW CTOWKOCTBIO U
JIOJITOBEYHOCTBIO B YCJIOBUSAX IIOCTOSHHOTO BO3AEUCTBUS BJIATrH.

OOBEKTOM HACTOSIIETO UCCIICAOBAHMS SIBIIICTCS JKEIe300€TOHHAS Yallla I1aBaTeJIbHoro 6acceiina
ATtnerudeckoro 1nenrpa biok 35, pacnonoxennoro Ha tepputopun AOO «HazapbaeB YHuBEpCUTET» B
ropoje Acrate. B nporecce 3kcruryaTaniuu coopy>Ke€HuUsl ObLUIN BBISIBJIEHBI MHOTOUHCIIEHHBIE TPOTEUKH,
CBUJCTEIbCTBYIOIINE O HAPYLIEHUH TEPMETUYHOCTH KOHCTpyKUuu. IIpoBeneHHOe TexHUYecKoe
o0clieioBaHNE MMO3BOJIMIIO YCTAHOBUTH (PAKTHYECKOE TEXHHUUECKOE COCTOSTHHUE HKEJIe300€TOHHON YaIi,
OTIPENICNIUTh MPUYMHBI BO3HUKHOBEHUS (WIBTPALMU BOABI M Pa3paboTaTh KOMIUIEKC TEXHMYECKHX
MEpONPUATHIA 10 BOCCTAHOBIICHUIO €€ 3KCILTyaTallMOHHON HaJIe)KHOCTH.

Ilenpto ucciaenoBaHus SABISETCS YCTAHOBJIEHHWE HPUYMH HApYIIEHUS BOJOHENPOHUIAEMOCTH
&Kee300eTOHHON yaly OacceiiHa Ha OCHOBE Pe3yJIbTaTOB KOMIUIEKCHOTO TEXHMUYECKOIO 00Cie0BaHUs
U pa3paboTka HayyHO OOOCHOBAaHHOM TEXHOJOI'MH BOCCTAHOBJIEHMS HKCIUIyaTAallMOHHOW Ha/leKHOCTU
KOHCTPYKILIUHU C IPUMEHEHHEM COBPEMEHHBIX METOJI0B UHBEKIIMOHHON THIAPOU30IISLHH.

JUis TOCTM>KEHUS! MOCTaBJIEHHOW LieNM OBLIM pPEIIeHBbl CIeAYIOIME 3aJaud: BBINOJIHEH aHaJu3
IPOEKTHOM M  AKCIUTyaTallMOHHOM  JIOKyMEHTAalluW; IPOBEIEHO BU3yallbHOE M J€TaJbHO-
MHCTPYMEHTaJIbHOE 00CIIeJ0BaHUE )KEIe300€TOHHOM Yaly 0accelHa; onpeieieHbl XapaKkTep, IPUUNHbI
U MEXaHH3Mbl OOpa30BaHUS IPOTEUEK; HMCCIEIOBAHO BIMSIHME TEXHOJIOTMYECKUX HapyILIEHUH mnpu
yCTpoiicTBe pPabOuYMX INBOB HA HKCIUIyaTal[MOHHBbIE XapaKTEPUCTUKHU KOHCTPYKLUH; pa3padoTaHa
TEXHOJIOTUS BOCCTAHOBJIEHHUS T'€PMETHYHOCTH  JK€JI€300€TOHHOM dYallM €  HCHOJb30BaHUEM
WHBEKIIMOHHOTO OCHTOHHUTOBOTO COCTaBa; BBHINMOJHEHA OLEHKA A(PGEKTUBHOCTH TMPEATIOKEHHBIX
TEXHUYECKUX PEUICHUH U OlpesiesieHbl PEKOMEHIALlUU 110 UX PaKTUYECKOMY IPUMEHEHHUIO.

Hayunasi HOBH3HA HCCJIeJOBAHMS 3aK/II0YAETCS B KOMIUIEKCHOM aHalIW3€ MPUYMH HApYLICHUS
FEPMETUYHOCTH MOHOJIMTHOM ’Kene300€TOHHOM uyamu OacceilHa ¢ y4eToM KOHCTPYKTHBHBIX
O0COOCHHOCTEN COOpYKEHHUS, TEXHOJOIMH €ro BO3BEJIEHUS U YCIOBMM SKCIUTyaTallud, a TaKXkKe B
pa3paboTKe IOCIIeJOBATEIbHOM METOAMKU BOCCTAHOBJIEHMSI BOJIOHEHPOHHUIIAEMOCTH KOHCTPYKIUHI
MOCPEACTBOM MHBEKIIMOHHOW repMeTH3aluu pabouux IIBOB U J1€()EKTHBIX YYaCTKOB C MPUMEHEHUEM
OEHTOHUTOBOI'O COCTaBA.

I[IpakTnyeckass 3HAYMMOCTH MCCJEJ0BAHUSI COCTOMT B BO3MOXXHOCTH MCIIOJIb30BaHUS
pa3pabOTaHHON TEXHOJIOTUM TpU OOCIETOBAaHUM, PEMOHTE U PEKOHCTPYKLHU KeIe300€TOHHBIX
OacceifHOB, pe3epByapOB, BOJOOYHCTHBIX COOPYKEHMH M JPYTHX TUIPOTEXHHUYECKHUX OOBEKTOB.
[Tomy4yeHHble pe3ynbTaThl MOTYT OBITh HCIOJIB30BAaHbl CIELUAIM3UPOBAHHBIMU  3KCIIEPTHBIMU
OpraHu3alMsIMM, TPOEKTHBIMU MHCTUTYTAMH M CTPOUTENBbHBIMH KOMIIQHMSIMHU TIpH  BbIOOpe
palMoOHABHBIX TEXHOJIOTHII BOCCTAHOBIJIEHUS! BOJOHEIPOHUIIAEMOCTH K€JI€300€TOHHBIX KOHCTPYKLUH,
a Takke Npu pa3paboTKe NPOEKTHON M HOPMATHUBHO-TEXHUYECKOW JOKYMEHTallMM B 00JacTu
o0cIieIoBaHMs U PEMOHTA THAPOTEXHUYECKHX COOPYKEHUH.
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1TTocranoBKka mpobIeMBbl M 0030p JTUTEPATYPHI

[Ipobnema HapymieHUs BOJOHEIPOHUIIAEMOCTH HKEJIe300€TOHHBIX KOHCTPYKIMHA OTHOCUTCS K
YHCcIy HauOoJiee 3HAUMMBIX BOIPOCOB SKCIUTyaTalluu OacceiHOB, pe3epByapoB, TOHHENEH, OUYUCTHBIX
COOPY)KEHHM M Jpyrux OOBEKTOB, HAXOAALIMXCS TIOJ TOCTOSHHBIM JINOO MEPUOIUYECKUM
THJIPOCTAaTUYECKUM JlaBieHueM. @uibTpanust BoAbl uepe3 OETOH OOBIYHO CBs3aHA HE C OJHUM
M30JIMPOBAaHHBIM (DaKTOpOM, a € COYETAaHHEM TPEIIMHOOOPA30BaHUSA, KANMJUIAPHON MPOHUIIAEMOCTH
[IEMEHTHOTO KaMHA, AE€(PEeKTOB YIUIOTHEHHsI OCTOHHON CMeCH, TEXHOJIOTHYECKHX IIepEphIBOB IPH
OCTOHMPOBAHUM M HEJOCTATOYHOH TepMeTH3aluu pabounx win JeGOopMalMOHHBIX MBOB. [lpu
JUTUTENIFHOW 3KCIUTyaTallud TPOHUKHOBEHHE BOBI CIIOCOOCTBYET BBILIETAYMBAHUIO KOMIIOHEHTOB
LIEMEHTHOT'O KaMH$, Pa3BUTHIO KOPPO3UU apMaTyphl, MOBPEXKICHUIO 3alIUTHOTO CJIOSI U MOCTEIEHHOMY
CHIDKEHHUIO JTOJITOBEYHOCTU KOHCTPYKIUH.

HccnenoBanus paHHEro TPeIIMHOOOPA30BaHMs MTOKA3bIBAIOT, YTO Ae(PEKThl MOHOJIUTHOTO OETOHA
MOTYT BO3HHKATh BCJIECTBUE TUIACTUYECKON U yCal0ouHOM nedopManuy, TeMrepaTypHbIX HalPsHKEHUH,
HEPaBHOMEPHOI'O BBICHIXaHUsI, BHEITHETO CTECHEHUS M HEIOCTATOYHOr0 yxoja 3a 6eroHoM. Safiuddin u
COABTOPHI CHUCTEMATH3UPOBATM MPUYUHBI PAHHETO TPEUIMHOOOpPA30BaHUS U OTMETHIIM, YTO Jaxe
TPEILMHBI, HE BBI3BIBAIOIINE HEMEAJIEHHOTO CHMKEHHS HECyIleld CIOCOOHOCTH, CIIOCOOHBI CO3/1aBaTh
NyTH TPOHUKHOBEHHUS BOJbl M arpecCUBHBIX BEHIECTB. ABTOpPHI CBA3BIBAIOT OOecleYeHHe
JIONTOBEYHOCTH C  KOHTPOJIEM  cocTaBa  OETOHHOM  CMECH, TEMIIEpaTypHOro  pPEeKuMa,
MPOJOKUTENIFHOCTA  BBIICPKMBAHUA U YCJIOBUM BiakHOCTHOro yxoma [1]. Golewski Takxe
paccMaTpuBaeT TPEIIMHBI KaK Pe3yJbTaT COBMECTHOIO JEUCTBUS TEXHOJOTMYECKUX, MEXAHUYECKHX,
TEMIIEPATYPHBIX U JKCIUTyaTAIlMOHHBIX (DAaKTOPOB M TMOAYEPKHUBAET HEOOXOIUMOCTH YCTAHABIHBATH
MEXaHHM3M MX 00pa3oBaHUs J0 BIOOpa criocoba peMoHTa [2]. DTH MOJ0KEHUS UMEIOT MPUHITUITHAITEHOE
3HaueHue A 00CJeNoBaHusl KeJIe300€TOHHBIX 4Yall 0acCeHOB, MOCKOJbKY YCTpaHEHHE BHEIIHHUX
NPOSIBJICHUH TPOTeUKH Oe3 OmpeleNieHHss IEepBOHAYATBHOTO IYyTH (QHIBTPAUUH OOBIYHO HE
o0ecrneurBaeT JOJITOBPEMEHHOIO pe3ysbTaTa.

PaGoumne, unm «xojo/HbIE», IIBBI OETOHUPOBAHUS MPEICTABISIOT COOOM Y4acTKM KOHTAKTa
MEXIy paHee YJIOXKEHHbIM U HOBBIM O€TOHOM. B oTiuunMe OT MOHOJMTHO YJIOKEHHOTO MAacCHUBa,
KOHTAKTHasl 30Ha MOXKET OTJINYAThCsl MOBBIILIEHHOW MOPUCTOCTHIO, MEHBIIEH MIIOTHOCTHIO IIEMEHTHOTO
KaMHsI, HaJM4YueM IIEMEHTHOIO MOJIOYKa, 3arps3HEHMM W JIOKaJIbHBIX MmycToT. Ilpu oTcyrcTBUUM
COOTBETCTBYIOIIEH MOJTOTOBKU MOBEPXHOCTU M CHEIHAIBbHBIX TMIPOU30JSIIMOHHBIX JIEMEHTOB TaKOM
IIIOB CTAHOBUTCS MOTEHIUATHHBIM (PHIIBTPAIIMOHHBIM KaHAJIOM. 3HaYeHHE KOHTaKTHOW 30HBI OCOOCHHO
BO3pacTaeT B BOJOYACPKUBAIOIIUX COOPYXKEHMSX, TIE JaKe HE3HAYMTENIbHAs CBSA3HOCTh IIOp U
MHUKPOE(PEKTOB MOIEPKUBAETCS TOCTOSHHBIM AaBJICHUEM BO/IBI.

HccnenoBanus CLEIUIEHUSI CTApOro W HOBOIO OETOHA MOJTBEPXAAIOT, UYTO SKCIUTyaTallMOHHBIE
CBOMCTBA KOHTAaKTHOM 30HBI ONPEIENAIOTCS IIEPOXOBATOCTHIO IOBEPXHOCTH, €€ YUCTOTOM,
BJIQKHOCTHBIM COCTOSIHUEM, CIIOCOOOM IMOJTOTOBKH U CBOMCTBAMHM PEMOHTHOrO Marepuaia. Momayez u
COABTOPHl TPU CPABHEHUH METOJOB OIpPENEICHUs] NMPOYHOCTH CIEMJeHUs OeTOHa C PEMOHTHBIMU
COCTaBaMU YCTAHOBWJIM, YTO OIICHKA KadecTBa KOHTAKTa JOJKHA MPOBOJUTHCS C YUETOM XapakTepa
pa3pylieHus], TOCKOJIbKY BBHICOKHE XapaKTePUCTUKH CaMOTO0 PEMOHTHOIO MaTepualia He TapaHTHPYIOT
HA/IeKHOCTH COEAMHEHHUS C CYyIIeCTBYyIoUmMM OeroHoM [3]. Jiang M COaBTOpBI SKCIIEPUMEHTAIBHO
UCCIIEIOBAJIM  CIIETJIEHUE W AaHKEPOBKY apMaTypbl B COOpPHO-MOHOJMTHBIX KOHCTPYKIMSX U
MOATBEPAMIIM, YTO TpaHUIla HOBOTO M CTaporo OETOHa SBISIETCS CAMOCTOSITENBHBIM 3JIEMEHTOM,
COCTOSIHHE€ KOTOPOTO BIIMSET HAa COBMECTHYIO paboTy KOHCTpyKiuu [4]. Jns gam GacceHOB 3TO
03HAyYaeT, YTo pabouMil 1IOB CleyeT paccMaTpUBaTh HE TOJIBKO KaK F€OMETPUYECKYIO JIMHUIO MEXITY
TanmaMu OETOHUPOBAaHUSA, HO M KaK MPOTSIKEHHYIO KOHTAKTHYIO 30HY C COOCTBEHHBIMHU
(GUIBTPAIMOHHBIMU XapPaKTEPUCTUKAMHU.

MexaHu3M TPOHUKHOBEHHS BOJABI 4Yepe3 TPEIIMHbl 3aBUCUT OT HUX IIUPUHBI, TJIyOWHBI,
IEpOXOBATOCTH, CBA3HOCTU U U3MEHEHMsSI PACKpBITHUs BO BpeMeHU. [Ipu 3ToM craTudeckoe 3amoHeHNE
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TPEUIMHBl PEMOHTHBIM MaTepHajoM He Bcerjza obecrneynBaeT HEOOXOIUMYIO JOJITOBEYHOCTD,
IIOCKOJIBKY B IIPOLIECCE BKCIUTyaTalluyd TPELUIMHA MOXKET HCHBITHIBATh LMKIMYECKOE PACKpBITUE U
3aKpBITUE BCIEACTBUE TEMIIEPATYypHBIX JedopManuii, M3MEHEHHUS JaBJICHUS BOJbI, BUOpAlMH U
nepemenieHuss KoHCTpykiui. Kim, Oh um Kim mnpeamoxuiau MeToJ HWCHBITAHUS MaTePUajoB IS
YCTPAaHEHHUS IPOTEYEK C YYETOM IIOBTOPSIOIIMXCSA IEPEMEIIEHUA HCKYCCTBEHHOW TpeluHbl. B
9KCIIEPUMEHTE PEMOHTHBIE MaTepUalbl BBOJUINCH B HCKYCCTBEHHYIO TPELIMHY HIMPUHON 5 MM, mocie
yero oOpasipl noasepramuck 100 muKiIaM BEpPTUKAIBHOTO MNEPEMENICHUS BEJIWYMHOM 2,5 MM U
BO3JEHCTBUIO MOCTOSIHHOTO naBieHus Boxabl 0,3 MIla. U3 matHanuaTy vcciaeaoBaHHBIX MaTepHalioB
TOJIBKO J[BA COXPAHWJIM TE€PMETHUYHOCTb II0CJI€ MOJHOro uukiaa wucnbitanuid [5]. IlomydeHHble
pe3yabTaThl MOKA3bIBAIOT, YTO BBIOOP COCTaBa TOJBKO IO MOKA3aTeNsAM aJre3uy WM MepBOHAYAIbHOM
BOJIOHETIPOHUIIAEMOCTH HEJOCTaTOYEH: MaTrepuan JOJDKEH COXpPaHATh pabOTOCIOCOOHOCTh IIpU
nedopmanusax OCHOBaHHS U IIOBTOPHOM BO3/I€HCTBUU BOJIBI.

B HayyHoll M UH)XEHEpHOW TNpaKTUKE sl YCTpaHEHUs (QUIbTPALUU I[PUMEHSIOTCS
NIOBEPXHOCTHAsI ~ IepMeTH3allus, pacllMBKa UM  3alOJIHEHHE  TPelIUH, YCTPOWCTBO  HOBBIX
THJIPOU3O0JISILIMOHHBIX TOKPHITHH, MHBEKTUPOBAHHE LIEMEHTHBIX M TMOJMMEPHBIX COCTaBOB, a TaKXe
KOMOUMHUpPOBaHHbIE crOocOoObl peMoHTa. [loBepxHOCTHBIE MaTepuanbl 3((EKTUBHBI NPU HETIIYOOKUX
nedexkTax M OTCYTCTBUM AKTMBHOTO JaBJIEHUS BOJbI, OJHAKO IPU CKBO3HOM paboyeM IIBE OHHU
IPEUMYILIECTBEHHO MEPEeKPBhIBAIOT MECTO BbIXOAA BJard, HE YCTpaHsAs BHYTPEHHIO CBS3b
¢bubTpanmoHHoOro kanaia. I[Ipu coxpaneHuu aBieHUs BOJIa MOXKET U3MEHUTh HAIIPaBJICHUE BUIKEHUS
U NPOSIBUTHCS HA coceHeM ydacTke. [1o aTol mpuumHe uisi MPOTSKEHHBIX LIBOB U CKBO3HBIX TPELIUH
HanOosee OOOCHOBAaHHBIM SIBISIETCS OOBEMHOE 3aroiIHEHHE JAe()EeKTHOW 30HBI HHBEKIIMOHHBIM
MaTepUaIoM.

WNHbexkTupoBanue NnpeAcTaBisieT cOOOM HAarHETaHWE >KMJKOIO JIMOO THKCOTPOIIHOTO COCTaBa B
TPELINHBI, TOPHI, MYCTOTHl W IIBBI IOJ KOHTPOJUPYEMBIM AaBiieHHEM. D(PQPEKTHBHOCTH Ipolecca
OTIpe/ieNIsieTCs BSI3KOCThIO COCTaBa, BPEMEHEM Teleo0pa3oBaHMsl, YCTOMUMBOCTBIO K Pa3MbIBY, aJre3ue
K BJIQXKHOMY OETOHY, yCaJKO#, CHOCOOHOCThIO MPOHUKATh B y3KHE KaHalbl U COXPaHITh CBOWCTBA B
BOJIOHACHIIIIEHHOM cpene. O030p 1EeMEHTHBIX HHBEKIIMOHHBIX COCTaBOB, BhIMOJMIHEHHBIH Gomes, Ferrara,
Sanchez u Sénchez Moreno, mokasbIBaeT, 4TO KIIOYEBBIMU CBOWCTBAMHU CBEXEIO pacTBOpa SIBJISIOTCS
y1000yKIa/IbIBAEMOCTh, CTAOUJIBHOCTb, KOHCHCTEHIIMS, PEOJOrHsl M IPOHMKAIOIMIAs CIOCOOHOCTD.
[IpoHukaromas crnocoOHOCTh JOJKHA OLIEHMBAThCS COBMECTHO IO pe3yibTaTaM (UIbTPALlMOHHBIX
UCIBITAaHNM, JABJICHNUS HATHETAaHWSI U PEOJOTMYECKHX XapaKTepUCTHK. [ 3aTBEpAEBIIMX COCTABOB
CYIIECTBEHHBI yCajKa, MPOYHOCTh NPU CXKATUU U U3rHde, CLEIUIEHUE C OCHOBAHUEM U JIOJITOBpEMEHHas
ycroiunBocTh [6]. CienoBaresnbHO, COCTaB JUIsl BOCCTAHOBJICHHUs yallld OacceifHa Henb3s BBIOMpATh
TOJIBKO IO MOKA3aTeJI0 MPOYHOCTU: BBICOKOIIPOYHBIA MaTepHaj ¢ HEJOCTaTOUHOM TEKYYECThIO MOYKET
HE 3aII0JIHUTh PAa3BETBJICHHYIO CETh KaWJIJISIPOB U MUKPOIIOJIOCTEH.

IleMeHTHBIE M MHUKPOLIEMEHTHBIE PAacTBOPHI OTJIMYAKOTCS COBMECTHMMOCTBIO C MHUHEPAIBHOM
OCHOBOM, OTHOCHUTEIBHO HU3KOW CTOMMOCTBIO U YCTOMYMBOCTBIO BO BIaXXHOHU cpene. X npumenenue
panMoHaIBHO MIPU 3aMIOJTHEHUH CPABHUTENIBHO IIMPOKHUX TPEIINH, MYCTOT U 1e(EeKTOB, I/ie HE0OXO0IUMO
HE TOJIBKO MEPEKPBITh BOJY, HO U BOCCTAaHOBHUTH CIUIOIIHOCTh KOHCTPYKLIMHU. BMmecTe ¢ TeM 0ObIUHBIE
LIEMEHTHBIE CYCIIEH3MH 00J1a/1al0T OrpaHUUYEHHON CTIOCOOHOCTBIO MPOHUKATh B TOHKHE TPELIHHbI, MOTYT
nojaBeprarbcs (GUIbTPA[MM TBEPAbIX YACTHI], BOJOOTIEICHUIO U YycaJKe. YIJIbTPaTOHKHE LEMEHTHI
MOBBIIIAIOT MPOHUKAIOIIYI0 CHOCOOHOCTh, OJHAKO TPEOYIOT CTPOroro KOHTPOJS BOJIOLIEMEHTHOTO
OTHOIIICHHUS, BpEMEHHU MePEMEIIUBAHUS U 1aBJICHUS] HarHETaHUSI.

Bras, Gido, Lucio u Chastre pa3paboTany MHBEKIIMOHHBIM pacTBOp JUISl PEMOHTA U YCHJICHUS
OETOHHBIX KOHCTPYKIMI M TOKa3alH, YTO CBOMCTBa cOCTaBa JOJDKHBI OOECIEYMBATH OAHOBPEMEHHO
BBICOKYIO TEKY4eCTh, CTAOMIbHOCTh, HU3KYIO YCAJIKy M JIOCTATOYHYIO MEXaHUYECKYIO MPOYHOCTH [7].
Draganovic u Stille sxcriepuMeHTanbHO UCCAEAOBAINA IIEMEHTHBIE PacCTBOPHI M OOpaTHIIM BHUMaHUE HA
BIMSIHUE PEOJIOTHUECKMX IapaMeTpoB U  (uiabTpalMM YacTHIl Ha CHOCOOHOCTh  COCTaBa
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pacripocTpaHsiThcst B y3kux KaHanmax [8]. Funehag m Thorn B mabGopaTtopHoil Monaenu TpeUIMHbI
MOATBEPAMIIM 3aBUCUMOCTh PAJUAJIbHOIO pACHpPOCTPAHEHUs LIEMEHTHOIO pacTBOpa OT BpEMEHHU
WHBEKTUPOBAHUS, MaBICHUS W TEOMETpUU packpbiTug [9]. OTH wuccienoBaHus 0OOCHOBBIBAIOT
HEO0XOAUMOCTh MPEABAPUTEIHHO OMPEEIIATH OPUEHTHPOBOYHYIO IIUPUHY (HIBTPALIMOHHBIX KaHAJIOB
Y HE Ha3HA4aTh COCTAaB U JIaBJICHUE HHBEKTHPOBAHMsI 0€3 yueTa paKkTUIeCKO CTPYKTYpHI nedeKTa.

[TonmumepHbIE MHBEKIIMOHHBIE MAaTEPHAJbl MPEICTABICHBl SMOKCHIHBIMHU, TOJIHMYPETAHOBBIMU U
aKpWIATHBIMM COCTaBaMU. OIMOKCHJHBIE CMOJBl XapaKTEPU3YIOTCS BBICOKOM aaresuei k OETOHY,
HEOOJIBIION YyCaJKOH M CIIOCOOHOCTBIO BOCCTAHABJIMBATH MEXAHMUYECKYIO CBS3b MEXKIy Oeperamu
tpeuHbl. OHK 3¢ (GEKTUBHBI NPU PEMOHTE CTAaOWIBHBIX TPEUIMH, KOrja TpeOyeTcss COBMECTHTH
IepMETU3ALUI0 C BOCCTAHOBJIEHUEM KOHCTPYKTHBHOH 1EIOCTHOCTH. OTpaHUYEHUSMHU SBISIOTCA
CPAaBHUTEJILHO BBICOKAsl BA3KOCTh OTIEJIBHBIX COCTABOB, UyBCTBUTEIBHOCTD K BJIQXKHOCTU ITOBEPXHOCTH
U HEBbICOKas JepOpMAaTUBHOCTh Iocie oTBepxkiaeHus. Wang, Wang u Zhou oTMedaroT, uTO
SMOKCUJHBIE MaTepuanbl 00JIaAal0T BBICOKOM CTAaOMIBHOCTBIO, NMPOYHOCTHIO CLEIUIEHUS U Majol
yCaJIKOW, OJHAKO JJIsl 3allOJIHEHHs] TOHKUX TPEIMH TpeOyeTcs NPUMEHEHUE HU3KOBS3KUX COCTaBOB U
COOTBETCTBYIOIIETO MHBEKIIMOHHOTO AaBieHus [10].

CpaBHUTENBHOE HKCIEPUMEHTAIbHOE HccienoBaHue Zhang U COaBTOPOB BKIIIOYAIO OOBIUHBIN
HOPTJIAH/ALEMEHT, YIbTPATOHKUI LIEMEHT, OJIMYpPETaH U 3MOKCUAHYI0 cMoJly. BogoHenpoHuiaeMocThb
OTPEMOHTHUPOBAHHBIX ~ TPEUIMH OLIEHUBAJIACh C YyYETOM HX  pAaCKpbITHSA, I[IEPOXOBATOCTH,
BOJIOLIEMEHTHOI'O OTHOIIEHUS U JaBjieHus HarHeTtaHus. [lo pe3ynbraTaMm MCIbITAaHUN MaTepualibl ObUIH
pacIoNIOKEHBl B CIEAYIOMEM MOpSAKE MO APPEKTHBHOCTH BOJOMEPEKPHITUS: SMOKCUAHAS CMOJIA,
MOJINypeTaH, YJIbTPATOHKUHA ILIEMEHT M OOBIYHBIM NOpTIaHAUEMEHT. [l LIEMEHTHBIX COCTaBOB
IIOBBIIICHUE JABJICHUS YJIy4dllaJo pe3yiabTaT 0 IOporoBoro 3HayeHus okoino 1 MlIla, a nmus
noJimMepHsIx — 110 2 MIla; nanpHeliee yBeaMueHUE AABJICHUS HE J1aBajO COMOCTAaBUMOIO MPUpPOCTa
BoZioHenpoHunaemoctu. MccnenoBanue Takke TOKa3ano, 4TO A((EKTUBHOCTh LEMEHTHBIX U
MOJIMYPETAHOBBIX COCTABOB CHIIKAJIACHh TIPU YBEITMYECHUH PACKPBITHS TPEIIUHBI, TOT/Ia KaK SITOKCHIHBINA
Marepuai OKa3ajcsi MEHee YyBCTBUTEIEH K ee reoMerpuu [11]. DT maHHBIE MOATBEPKIAIOT, YTO
Ype3MEepHOE JaBIIEHHE HE JO/HKHO paccMaTpuUBaThCs KaK YHHBEPCAJIbHBIM CHOCO0 yIydlIeHHs
MHBEKTUPOBAHUSA: OHO MOXET NMPUBECTH K PACKPBITHIO CYIIECTBYIOIIMX TPEIIMH, 00pa30BaHUIO HOBBIX
KaHaJIOB MJIM BBIXOJly MaTepHasa 3a Ipeesibl pPEMOHTHPYEMOM 30HBbI.

[TonnyperanoBble MaTepuabl LIMPOKO UCIOJIB3YIOTCA /Il ONEPATUBHOTO MEPEKPHITUS aKTUBHBIX
npoteuek. Ilpu KoHTakTe ¢ BOAOH OTHENbHBIE THUIIBI MOJUYPETAHOB BCIIEHMBAIOTCS JINOO 00pasyroT
AJIACTUYHBIA TUAPOGWIBHBIA Trenb. VX mnpeumyliecTBaMu SBISIFOTCS KOPOTKOE BpeMsl peakluy,
CIOCOOHOCTh PaboTaTh BO BIAKHOW cpelle U BO3MOXKHOCTH 3alOJHATh H3MEHSIOIINECS TPEIIHHBI.
OnHOBpPEMEHHO BCIIEHEHHBIE MaTepuasbl MOTYT 00lajgaTh MEHbIIEH MEeXaHW4YeCKOH MPOYHOCTHIO U
HEOJHOPOAHOH siuencToi cTpykTypod. [lo3ToMy BCIEHMBAIOIMICS MOJMYpETaH Ies1ecoo0pa3Ho
NPUMEHATh MpPEXAEe BCEro JUIsi OCTAaHOBKM AaKTMBHOTO IPUTOKA BOJBI JIMOO Kak MepBbI 3Tam
KOMOHMHHUPOBAaHHOTO PEMOHTA, IMOCIE KOTOPOTO BBIMOJHAETCS OKOHYATEeNbHOE 3alojiHeHHE aedekra
6oJiee yCTOHYMBBIM COCTABOM.

Jiang u coaBTOpHI pa3zpaboTanu METOJ| TEXHUUYECKOW OIEHKH IMOJMYPETAHOBBIX MAaTE€pHUaoB JUIs
PEMOHTA MpPOTeUeK B OETOHHBIX KOHCTPYKIMIX. ABTOpPBI YKa3ald, YTO PEaKIMs MOJUypeTaHa ¢ BOJOH
MPUBOJIUT K OOpa30BaHMIO MEHBI WU THAPOPUIBLHOTO Teiisl BHYTPU TPEIIMHBI, HO 3KCIUTyaTallhOHHAs
MPUTOJIHOCTh MaTepuayia JOJDKHA OICHUBAThCSl C YYE€TOM IUIOTHOCTH, PpACHIMpEHUs, aare3uud u
YCTOMYMBOCTH MOJIYY€HHOH CTpyKTyphl. PaboTa moarBep:kaaeT HEOOXOJUMOCTh KOHTPOJIMPOBATH HE
TOJIBKO TIpEeKpallleHue MPOTEUYKH HEMOCPEICTBEHHO TIOCiA€ HWHBEKTHUPOBaHUS, HO U CBOMCTBa
c(hOpMHUPOBABIIIETOCS MaTepHaJIa MOCe 3aBepIIeHus peakiuu [12].

AKpuiaTHblE TelM OTJIMYAIOTCS HU3KOM HadadbHOM BSI3KOCTBIO, PErYIHPYEMbIM BpEMEHEM
resieo0pa3oBaHus, JACTUIHOCTBIO M CITOCOOHOCTRIO MIOBTOPHO HAOyXaTh MPH KOHTAKTe ¢ Bo/oi. Takue
CBOWCTBA J€JIAl0T UX HPUTOJHBIMHM JUIsl FepMeTH3aluu Ae()OpPMAIMOHHBIX IIBOB U Pa3BETBIECHHBIX

149



Me:xkayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 2 (309) 2026 r.

¢mnbTpanmonHeix kaHaioB. Cui, Tan u An pa3paboranu MHOTO()YHKIMOHAJIBHBIA aKpUIATHBINA
WHBEKIIMOHHBIN MaTepual, o0pa3yromuii THOKUI BOJOHAOYXAIONIUH Telh C PEryIHPyeMbIM BPEMEHEM
cxBarpiBaHus. Jl0OaBIeHNE IIEMEHTa MO3BOJIMJIO MOBBICUTH IMPOYHOCTh MaTepualia MPH COXPaHEHHUU
ruOKOCTH M CcrmocoOHOCTH K Halyxanuto. CocrtaB ObUI NMPUMEHEH s yCTpaHeHHs (QuibTpanuu B
MOJIBOJIHOM TOHHEJIE: YHUCTBIA aKpWJIATHBIA Telb HWCIOJb30BaIM B JIe(pOPMALMOHHBIX IIBaX, a
aKpPUJIATHO-IIEMEHTHYIO KOMIIO3HMIIMI0O — B 30HAX, TJe HapsAQy C IMEPEeKphITHEM BOABI TpeOOBaOCh
yKperuieHne ocHoBaHus [13]. DTOT MOIXOJ MOKA3BIBACT I€1ecOo00pa3HOCTh AU((HEepPSHIIMPOBAHHOTO
BbIOOpA MaTEPHAJIOB: JIACTUYHBIN Iesib IPUMEHSETCS B MOABIKHBIX IIIBaX, a 00Jee KECTKHA COCTaB —
B CTaOWJIBHBIX TPEIIMHAX U ITyCTOTaX.

Boponabyxatoniyie MuHepallbHble MaTepHalibl, BKJIIOYas HATPUEBBI OEHTOHWT, IPEICTABISIOT
uHTepec Ornaromapsi CIOCOOHOCTH YBEIMYMBATHCA B 00bEME IMpPU YBIAKHEHUU U  YIUIOTHSTh
OTpaHUYEHHOE MPOCTPAHCTBO IBa. OCHOBY OEHTOHUTA COCTABJISET MOHTMOPHJIJIOHUT, CIIOMCTas
CTPYKTypa KOTOpPOTO CHOCOOHA yAep:KHBaTh BOIY MEXIy MHUHEpalIbHBIMU IJaCTUHAMU. B 3aMkHyTOMN
MoJIoOCTH HaOyXaHUE CO3[aeT MPOTUBOJABICHHE U CHUIKACT MPOHHUIIAEMOCTH 3allOJIHEHHOW 30HBI.
NMeHnHo »STuUM OOBSCHSETCS MPUMEHEHHE OCHTOHUTOBBIX IIHYPOB, MAaTOB M CYCIECH3UH B
TUIPOU3OIISIIUY MOA3EMHBIX U BOJIOYACPKUBAIOIIUX KOHCTPYKIIUH.

Bmecre ¢ TeM mpsMoil mepeHOC CBOWCTB 3aBOACKOTO BOJOHA0YXaloMIero IIHypa Ha XKUAKYIO
OCHTOHUTOBYIO CYCIIEH3HIO METOAOJOTHYECKH HEKOPpPeKTeH. D(PPEeKTUBHOCTh CYCIIEH3UH 3aBHUCHUT OT
coliep>kaHusi TBepAoM (a3pl, MHHEPAIOTMYECKOTO COCTaBa, YCTOWYMBOCTH K CeIMMEHTAIlNH,
TUKCOTPOIMH, JABJICHUS HArHETaHWs, CTEIEHH OTPaHMYCHHS OO0beMa M BO3MOXKHOCTH BBIMBIBAHUS
4acTHI JBIKYIIeHcs Booi. [loaToMmy nmpuMmeHeHue cocrasa, coaepsxkaiiero 3 % OCHTOHUTOBOW TIIUHBI
u 97 % Boawl, TpeOyeT MpeABAPUTEIHHOrO J1a0OPATOPHOTO MOATBEPXKACHUSI €ro CTAOMIBHOCTH H
CTIIOCOOHOCTH (POPMUPOBATH YCTONYMBEIN BOAOHETIPOHUIIAEMBI Oapbep B YCIOBHSIX, COOTBETCTBYIOIINX
00beKTy. B omyOIMKOBaHHBIX MCCIIEAOBAHMIX MO MHBEKIMOHHON TepMETH3allMK 3HAYUTEIBHO Yalle
paccMaTpUBaIOTCS [IEMEHTHBIC, STIOKCUIHBIE, TOJIMYPETAHOBBIE W aKpUIIATHBIE MaTepHAIIbl, TOTAa Kak
CHUCTEMATH3MPOBAHHBIX JKCIEPUMEHTAIBHBIX JaHHBIX O HHU3KOKOHIICHTPUPOBAHHBIX OCHTOHUTOBBIX
CYCIIEH3MSIX JJIl PEMOHTA CKBO3HBIX IIIBOB K€J1€300€TOHHBIX Yalll HEJIOCTATOYHO. DTO OOCTOATEIHCTBO
ompeNeNiieT OJHO W3 HANpaBICHWH HAYYHOH HOBU3HBI W  OJHOBPEMEHHO OTPaHUYCHHE
paccMaTpuBaEMOUN TEXHOJIOTHH.

Jli11 060CcHOBaHUS TPUMEHEHUs1 OEHTOHUTOBOTO COCTaBa HEOOXOIMMO OIPENETUTh €r0 YCIOBHYIO
BA3KOCTh U  PEOJIOTMYECKYI0 KPHMBYIO, BOJOOTIENIEHUE, CEJUMEHTAl[MIOHHYI0 YCTOHYHMBOCTb,
kodddumeHT ¢GuIbTpauu mocie HaOyXaHWs, CTENeHb OOBEMHOTO PACHIMPEHUs, YCTONYMBOCTH K
pa3MbIBY U MpeAeNbHOE NaBIECHUE BOJIbI MOCIE MHbEKTUPOBaHUs. McipITaHUS JOHKHBI IPOBOAUTHCS HE
TOJBKO Ha CcBOOOJHOM oOpasle Marepuana, HO W B MOJENH pabodyero miBa, MaKCUMAaJIbHO
npuOIMKEeHHOW K (akTuyeckoMy OETOHY 10 IIMpPUHE, UIEPOXOBATOCTH M BOJIOHACHIIIEHMIO.
LlenecooOpa3Ho MpeaycCMOTPETh IUKIBI U3MEHEHUS JIaBJICHUSI U MOBTOPHOTO YBIAQXKHEHUS, MOCKOJIBKY
MMEHHO JTUHaMH4YecKas paboTa I1Ba onpeAenseT J0ITOBEYHOCTh PEMOHTA.

IIpu omneHke >(QQPEKTUBHOCTH WHBEKIIMOHHONW TepMETHU3aIlMM BaK€H KOHTPOIb COCTOSIHHS
KOHCTPYKILIMU TOCJIE BBIMOJHEHHUS paboT. OQHOKpAaTHOE OTCYTCTBHE BHAMMOW MPOTEUKH HE SBISETCS
JOCTaTOYHBIM TOATBEPKICHHEM BOCCTAHOBIICHUS HAJSKHOCTH. Kim W COaBTOpBl MOKa3alu
HEO0OXOJIMMOCTh HCITBITHIBATE PEMOHTHBIC MATEPHAIBI MPHU ITUKIMYESCKOM TEPEMEIICHUH TPEIIHHBI U
MMOCTOSTHHOM JIaBJICHWHM BOABI [S5]. Zhang W coaBTOpHI OIEHWBAIM HE TOJBKO IEPBOHAYAIHHOE
3aloJIHeHNe, HO U TpeeNbHOe JaBieHne (QUIbTPAMOHHOIO pa3pylIeHUs] OTPEMOHTHPOBAHHOTO IIBa
[11]. Y3 aTux paboT ciemyeT, 4TO MPHUEMKa JOHKHA BKJIIOUYATh BBIICP)KMBAHHE KOHCTPYKIIUH IO
pacyeTHBIM WJIM KOHTPOJBHBIM HAmopoM, HaOIIOJICHHE 3a OTPEMOHTHPOBAHHBIMH W CMEKHBIMH
yYacTKaMH, a TPHU BO3MOKHOCTH — HW3MEpPEHHE BIAKHOCTH W pacxofa (GHUiIbTpamuu 10 U TOCHe
pPEMOHTA.
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JIONOTHHUTENbHOE 3HAUYEHUE MMEET KOHTPOJb MOCIEJACTBUN UIMTENBHOTO YBJIaKHEHHS OeTOoHa.
[IpoHMKHOBEHNE BO/IbI YBEIMUMBAET AOCTYIl KMCIOPOAA U PACTBOPEHHBIX BEUIECTB K apMaType, a Mpu
HApyIICHUH 3alIUTHBIX CBOMCTB OETOHA CO3MaeT YCIIOBHS JUis Koppo3uu. Wang, Wang u Zhou npu
MCCIICIOBAaHUH AJIEKTPO(OPETHUECKOTO BOCCTAHOBJICHHS KOPPO3MOHHBIX TPEIIMH YCTAaHOBWIH, YTO
3aMOJIHEHUE TIOP JMOKCUIHOM CMOJIOH CHWXKajio OOIIyl0 MOPHCTOCTh, BOAOMOIJIOIIEHHE U TIIyOHMHY
KapOOHM3aIMKM peMOHTHpyeMoro pactBopa. [locme peMoHTa MaKCHMallbHOE BOAOMIOIJIONICHHE
00pa3loB  CYIIECTBEHHO yMEHBIIMJIOCH [0 CPaBHEHUIO C TOBPEXKACHHBIM MaTepuaioMm, a
YIBTPa3BYKOBasi CKOPOCTh BO3pacTaja mo mepe 3amosHeHus tpemud [10]. ns vam GacceiHOB 3TO
MOJTBEPXKIAET HEOOXOAUMOCTh OLEHHBATH PEMOHT HE TOJBKO MO MPEKPALICHUIO MPOTEYKH, HO M IO
CHIDKEHHUIO BOJIOTIOTJIONIEHUS! M BOCCTAHOBIICHHUIO IUIOTHOCTH MTPUITOBEPXHOCTHOT'O CJIOSI.

[lepcieKTUBHBIM ~ HallpaBJICHWEM  SIBISETCS  NPUMEHEHHE  CaMO3aJIeUUBAIOLIUXCS U
OMOMUHEpANBHBIX MaTepuanoB. Wang U COaBTOPbl HCCIIEOBalld OHMOUHBEKTHPOBAHHE HA OCHOBE
MUKPOOHOJIOrMYECKH UHAYIUPOBAHHOTO OCaXAeHUs kapOoHarta kanbius. [locne 06paboTku NpoYHOCTh
MOBPEXKACHHBIX 00pa3uoB yBenuuuiaach Ha 4,01-11,4 %, a BOJIOMOIIIONIEHHWE CHHU3WIOCH
npubnu3utenbHo Ha 28-31 % B 3aBUCMMOCTH OT INMPUHBI TpemuHbl. PeHTreHoda3oBbii U
MUKPOCKOIIMYECKUI aHalIM3 MOATBEPAMI 00pa30BaHKe IJIOTHBIX OTIOKEHUH KapOOHaTa KalbIus B BUIC
KanpluTa U Batepura [ 14]. HecMOTps Ha mepCeKTUBHOCTh TEXHOJOTUH, ISl IEHCTBYIOUX OacceiiHOB
OHa TMOKa TpeOyeT JOMOJHUTEIHHONW OIEHKU CaHUTapHON 0e30MacHOCTH, CTAOMIBHOCTH pe3yibTaTa U
COBMECTHUMOCTH C PEKMMOM JKCILTyaTalluu 00BHEKTA.

[IpoBenennsIit aHaIN3 nyOmuKammi MOKAa3bIBAET, 4TO TS BOCCTaHOBJICHHUS
BOJIOHETIPOHUIIAEMOCTH KeNe300€TOHHOW 4Yamlyd HeIOCTaTOYHO Ha3HAYUTh OJUH YHHBEPCAIbHBINA
MHBEKIIMOHHBII cocTaB. BEIOOP T0JIKEH OCHOBBIBATHCS Ha Kiaccuukanuu nedextoB. s cTaOMIbHBIX
KOHCTPYKTUBHBIX TpEUIMH, TIJ€ HEOOXOAMMO BOCCTAHOBUTH CHJIOBYIO CBSI3b, LI€JIECOOOpPA3HbI
HU3KOBSI3KHE AIOKCUIHBIC COCTaBBbl. J[II aKTUBHBIX MPOTEUEK M BIAXKHBIX TpemuH 3()(HEeKTUBHBI
MOJINypeTaHOBblE MaTepuanbl. [l MOABMKHBIX IIBOB OOOCHOBAHO TPUMEHEHHE 3JIaCTUYHBIX
aKpWIaTHBIX renel. LleMeHTHble 1 MUKpPOLIEMEHTHBIE PACTBOPHI MOAXOMAST JJIS 3alOJHEHUS] KPYIHBIX
MyCTOT U CTAaOWJIBHBIX AEPEKTOB, OCOOEHHO NpPH HEOOXOJMMOCTH BOCCTAHOBJIEHHS MHMHEpAIbHON
CTPYKTYpbl. BEHTOHUTOBBIE CYCIIEH3MM MOTYT HMCIOJIb30BAaThCA KaK BOJOHAOyXarolllas MHUHepaibHas
CUCTEMa, OJTHAKO UX COCTaB U PEKUM HarHeTaHUS JIOJKHBI ObITh MOJTBEPK/IEHBI SKCIIEPUMEHTAIIBHO.

Takum oOpasom, cyuiecTByromias HayyHas JIMTeparypa MOJITBEPXKIAaeT OOOCHOBAaHHOCTH
MHBEKIIMOHHOTO METOJa JJIsi YCTPAaHEHMs CKBO3HOM QuiubTpauuu uepe3 pabouue IIBBI, HO
OJTHOBPEMEHHO YKa3blBa€T HA HEOOXOJMMOCTh YYHMTHIBaTh TI'EOMETPUIO JedeKTa, BIAKHOCTHOE
COCTOSIHME, TOJBMKHOCTBH IlIBA, CBOWMCTBA COCTaBa M JAaBJIEHWE HarHeTaHus. Jlns paccmarpuBaeMoid
yamy OacceifHa TNpeNIoXKeHHas TEXHOJIOTHS JOJDKHA BKIIOYATh Ipe/IBAPUTEIbHOE KapTHPOBAaHHUE
poTeyeK, NPoOHOe MHBEKTUPOBAHHME, KOHTPOJb PACIPOCTPAHEHUs COCTaBa, MO3TAIHOE HarHeTaHWe
IIpM OTPAaHUYEHHOM JIaBJICHMM M TIOCIEAYIOLIME THUIpaBIMYECKUE ucnblTaHusd. Hayunas 3anmaga
HCCIIEIOBAHMSI 3aKJII0YAETCsl He TOJIBKO B IPUMEHEHUHU BOJIOHA0YXAIOIEero OEHTOHUTOBOTO COCTaBa, HO
U B YCTaHOBJIGHMH TEXHOJOTHYECKUX IIapaMeTpoB, IpPH KOTOPbIX OH CHocoOeH (opMHUpPOBATh
YCTOWYMBBIA MPOTUBOMUIBTPALIMOHHBIN Oapbep B pabouyeM IIBE€ MOHOJMUTHOW Kene300eTOHHOU
KOHCTPYKLHUU.

2Martepuaisl 1 MeTOIbI HcciienoBanus (Materials and Methods)

HccnemoBanne BBIMOJTHEHO HA OCHOBAHHHM  PE3YJIBTATOB  KOMIUICKCHOTO  TEXHHUYECKOTO
oOcneoBaHUsT KEIe300€TOHHOM dYaIlli TUTaBaTeIbHOTO OacceitHa ATiermdeckoro meHtpa biox 35,
pacniosioxxenHoro Ha Ttepputopun AOO «HazapbaeB VYumuBepcuter» B ropoae Actane. OOBEKT
MPEACTABISIET COOOM MOHOJIMTHYIO —KEJIe300€TOHHYIO KOHCTPYKIIMIO, TIPEAHA3HAYCHHYIO IS
AKCIUTyaTallid B YCJIOBHUSX TMOCTOSHHOTO THIPOCTATUYECKOTO JIaBJIICHUS] M TOBBIIMICHHOW BIIAYKHOCTH.
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KoHCcTpyKkTHBHOE pellieHre Yay npeaycMaTpuBaeT mpuMeHeHne o6etona kiacca B20 ¢ apmupoBannem
apMarypoii kimacca A-III. B mporecce skcmtyaranuu cOOpyKEHUsST ObLITN BBISIBIICHBI MHOTOUYUCIICHHBIC
JIOKQJIbHBIE TIPOTEYKH, CBUJIETENbCTBYIOIUE O HAPYLIEHUU BOJOHEIPOHUIIAEMOCTH KOHCTPYKLMH, YTO
00yCIIOBMJIO HEOOXOAMMOCTh TPOBEJCHHS JIETATLHOTO HMHXXEHEPHOro 00CiIeoBaHUS U pa3pabOTKU
MEPOIPUATHH 110 BOCCTAHOBJIEHUIO SKCILTyaTalMOHHON HAJIEKHOCTH.

MeTo1010rn4ecKOi OCHOBOM HCCIIEIOBAHUS IOCTYKHJI KOMIUIEKCHBIA TMOJAXOJ, BKIFOYAKOLIUNA
aHaJIM3 IPOEKTHOM M HCIIOJHUTEIBHOM JOKYMEHTALMH, BU3YaJlbHO-U3MEPUTEIbHOE O00CIEeI0BaHuUE,
MHCTPYMEHTAJIbHbIE METOJbl HEpa3pyIIAIOIIEro KOHTPOJS, WHXEHEPHBIM aHaluu3 pe3ysbTaToB
oOcrieoBaHUsl U Pa3pabOTKy TEXHOJOTHYECKMX PEUICHWH MO YCTPAaHEHHIO BBISBICHHBIX J1E€(EKTOB.
Takoif moxxosa MO3BONMI OLEHUTHh (AKTHUECKOE TEXHHYECKOE COCTOSIHHE COOPYKEHHUs, YCTAaHOBUTh
IPUYMHBI BO3HUKHOBEHMS IIPOTEUEK M ONpEeAeauTh Haubosnee HPPEKTHUBHYIO TEXHOJIOTHIO
BOCCTAQHOBJICHUSI TEPMETUYHOCTH KeJIe300€TOHHOW KOHCTPYKLIUH.

Ha noaroToBUTeNbHOM 3Tame HCCIEAOBAaHUS IIPOBEAEH aHAIW3 HPOEKTHOH JOKYMEHTaluH,
KOHCTPYKTUBHBIX pEIIEHUN W TEXHUYECKHX XapaKTEPUCTUK COOpYKeHHs. BpimonHeHo u3yuyeHue
paloueil TOKyMeHTalu1, TEXHUYECKHUX CclielupUKaIi, KOHCTPYKTUBHON cXeMbl OacceiiHa, MaTepuasioB
MH)KEHEPHO-TEOJIOIMYECKUX H3bICKAaHWM, a TakKe CBEIEHUH 00 YCIOBHMSX SKCIUTyaTallud OOBEKTa.
AHanu3 JOKYMEHTAlUU MO3BOJIMI ONPEIEIUTh NMPOEKTHbIE XapaKTEPUCTUKH Kele300€TOHHOW dYall,
[IOCJIEI0BATEIbHOCTh  BBIIIOJHEHUS  CTPOMTEIbHBIX pabOT M BO3MOXKHBIE  TEXHOJIOTHYECKHE
0COOEHHOCTH, MOBJIUABIINE Ha 00pa3oBaHue 1e(EKTOB.

[ToneBple wWcCCIENOBAHUS BKIIOYANIM CIUIONIHOE BH3YallbHOE OOCIEOBaHWE BHYTPEHHEH H
HApY)KHOW MOBEPXHOCTEH dYamm OacceifHa C ENbI0 BBISBICHUS y4YacTKOB (DMIBTpAMK BOJBI, 30H
YBII&XHEHUS, TPEIUH, Ae()EeKTOB OETOHA, HAPYIICHHA T€PMETUYHOCTH Pab04YMX M ae(OopMarmOHHBIX
IIBOB, a TAaK)X€ HMHBIX IOBPEXKICHUI CTPOUTEIBHBIX KOHCTPYKIHHA. Bce oOHapykeHHbIE OeEeKTHI
(UKCUPOBAUCH C UCTIOIB30BaHUEM IU(PPOBOH (HOTOCHEMKH, BHIITOIHSIACH UX TpadruecKas MpuBsI3Ka K
KOHCTPYKTHBHBIM 3JIEMEHTaM COOPYKEHUS U COCTaBIISUIMCH JIe()EKTHBIE CXEMBI C YKa3aHUEM XapakTepa,
pa3MepOB U MECTOIIOJI0KEHUS TOBPEKACHUM.

I'eomeTprueckue napaMmerpsl 00CIEAYEMBIX KOHCTPYKIUH ONpEAeNsUINCh C TNPUMEHEHHEM
nazepHoro aansHomMepa BOSCH GLM 500, meraminyeckux pyneTok, HU(PPOBOr0 HHKIMHOMETpA
BOSCH GIM 60 L, mraHreHuupkyias u TpexmepHoro sasepHoro ckaHepa Leica RTC360.
Hcnonb30BaHre BBICOKOTOYHBIX CPEICTB U3MEPEHUN MO3BOJMIIO MOIYYHUTH JOCTOBEPHBIE CBEACHMS O
(bakTHUeCKuX pa3Mepax KOHCTPYKIHMH, BBIABUTh OTKJIOHEHHUS TI€OMETPHUUECKUX IapaMeTpoB OT
MIPOEKTHBIX 3HAYEHUH U BBINOJIHUTH IPOCTPAHCTBEHHYIO MPUBSI3KY OOHAPYKEHHBIX J1€()EKTOB.

DU3NKO-MEXaHUUECKUE XapaKTEPUCTUKU OETOHA OMpeAessUIMCh Hepa3pyllaloUMMU MEeTOJaMU
KOHTpoJs. Jl7s1 OLIeHKM NPOYHOCTH O€TOHA MPUMEHSJICS YIbTPa3ByKOBON H3MEPUTENb MPOYHOCTH
«[Tynscap-2M», obecrieunBaroLINil oNpeieIeHue CKOPOCTH PaclpoCTpaHEHHs! yiAbTPa3BYKOBBIX BOJH B
MaTepHuaje KOHCTPYKIMHU. J[OTMOJHUTENBHO HCIONB30BAINCH MOJIOTOK KalikapoBa M yinbTpa3ByKOBOH
nedexrockon TVY-1.1 s BbIBIEHUS BHYTPEHHUX Je(QEKTOB, HEOJHOPOJHOCTEH M HapylICHHS
CIUIOITHOCTH  kene3o0eToHa. IlodydyeHHble  pe3ynbTaThl  COMOCTABISUIMCH € TpeOOBaHUAMU
JENCTBYIOIMX HOPMATHUBHBIX JOKYMEHTOB M HCIIOJIb30BAJIUCH IPU OLIEHKE TEXHUYECKOI'O COCTOSIHHS
KOHCTPYKLIHH.

Jliga omnpeneneHus MPUYMH BO3HMKHOBEHMSI IPOTEYEK BBIMOJHEHO OO0CieoBaHHE paboyux U
TEXHOJIOTUYECKHUX IIBOB OETOHUPOBAHMSI, OLIEHEHO COCTOSIHME 30H COMNPSKEHHUS] OETOHHBIX MAaCCHBOB,
HCCJIETOBaHbl YYaCTKH JIOKAJLHOTO YBJIaKHEHUS U HAIPABJICHUS IBUKEHUS (PUIIBTPAIIMIOHHBIX TTOTOKOB.
Oco0oe BHMMaHHE YAENAJIOCh MeCTaM II03TAllHOIO OETOHMPOBAaHUS KOHCTPYKLHMH, I7ie Haubojee
BEPOATHO 00pa3oBaHUE TaK Ha3bIBAEMBIX «XOJOJHBIX» IIBOB. YCTAaHOBJIEHUE B3aMMOCBS3H MEXIY
pacrnojoxkeHueM pabouux IIBOB M 30HaMU (GWIBTPAIMM BOJIBI MO3BOJWIJIO OINpPENEIUTh OCHOBHOM
MEXaHU3M HapYyLIEHUs1 TePMETUYHOCTH KeJIe300€TOHHON Yally.
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OOpaboTka pe3yabTaTOB OOCIEAOBAaHUS OCYIIECTBISIACH METOJOM HHXKEHEPHOTO aHaln3a ¢
YU4ETOM KOHCTPYKTHUBHBIX OCOOCHHOCTEH COOpYXEHHS, TEXHOJOTMH €ro BO3BEICHUS U YCIOBHM
sKcrutyatai. llpm HEoOXOAMMOCTH BBHINONHSJINCH ITOBEPOYHBIE pACUeThl C HCIOJIB30BAaHHEM
nporpammuoro komiuiekca SCAD Office s oueHkH HanpsbKeHHO-Ae()OPMHPOBAHHOTO COCTOSHHS
KOHCTPYKLMH M aHAJIN3a BIMSHUS BBIABICHHBIX Ae(DEKTOB Ha MX HKCILUTYaTAIIHOHHYIO HA/ICKHOCTD.

Pa3zpaboTka TEXHOJOTHMM BOCCTAHOBJICHUS BOJOHEIPOHHMIIAEMOCTH OCYILECTBIISIACh HA OCHOBE
pE3yJIbTaTOB TEXHUYECKOTO OOCIIEOBaHMS M TOJOXKEHUIN pa3pabOTaHHOM TEXHOJOrM4eckon KaprTel. B
KayecTBE OCHOBHOI'O METOJa PEMOHTa TNPUHATO HWHBEKIMOHHOE 3alOJHEHHWE pPa0O4YMX IIBOB U
NePEeKTHBIX  30H  BOJOHAOyXalomMM  OCHTOHHTOBBIM  COCTaBOM.  MeETOOUKa  BKIIIOYAET
MOCJICIOBATEIbHYIO JIOKATU3auI0 Ne(eKTOB, MOJITOTOBKY IOBEPXHOCTH, OypeHHE HHBEKIIMOHHBIX
OTBEpCTHIl, YCTAHOBKY MaKepOB, MPUTOTOBIEHUE UHBEKIIMOHHOTO PacTBOpa, HaATHETaHHE COCTaBa IOJ
pacueTHbIM JaBJICHHEM, KOHTPOJIb 3allOJIHEHUs JAEPEeKTHBIX 30H U TOCJIEAYIONIYI0 IPOBEPKY
TepMETUYHOCTH  KOHCTpykumu. Ilpenmaraemass  TexHosorus  obecriednBaer  (GopMHupoBaHUE
BOJIOHENIPOHUIIAEMOT0 Oapbepa BHYTPH KOHCTPYKIUHU O€3 JIEeMOHTa)ka CTPOHUTENBHBIX AHJIEMEHTOB H
MO3BOJISIET BOCCTAHOBUTH OJKCIUTYaTallUOHHBIE XapPAaKTEPUCTUKH COOPYXKEHUS MPU MHUHUMAIbHOM
BMEIIATEIHCTBE B €r0 KOHCTPYKTUBHYIO CXEMY.

[Ipn mpoBeneHHUM UCCIIEOBAHUM HCIOJIB30BATUCH TPEOOBAHUS JEHCTBYIOIIUX HOPMATHUBHBIX
nokyMmeHnToB Pecny6nuku Kazaxctan B 001acTé TEXHUYECKOTO OOCIENOBAHUS 3JaHUM U COOPYKEHUH,
OLICHKM TEXHUYECKOTO COCTOSHUSI CTPOUTENBHBIX KOHCTPYKIIMI, OpraHu3alud CTPOUTEIHHOTO
NPOU3BOJICTBA, a TAaKKEe TIIOJIOKEHUS HAUMOHAIBHBIX M MEXIOCYJapCTBEHHBIX CTaHIAPTOB,
pEerIaMEeHTHPYIONMX  MPUMEHEHHE  HEepa3pylIaloIluX  METOJOB  KOHTpPOJIA,  OOCIieZOBaHHE
KEJIe300€TOHHBIX KOHCTPYKIIMA W pa3pabOTKy TEXHOJIOTMM uX pemoHTta. Mcnonb3oBaHue
KOMILIEKCHOTO TIOJIX0/1a, OOBEAMHSIONETO HHCTPYMEHTAIBHBIC HCCIeIOBAHNS, HH)KEHEPHBIN aHAINU3 U
COBPEMEHHBIE TEXHOJIOTUH MHBEKIIMOHHOW THIIPOU3OJISINH, 00ECIIEUMIIO TOCTOBEPHOCTh MOTyYSHHBIX
pe3yIbTaTOB M MO3BOJWIO pa3padoTaTh HaydHO OOOCHOBAaHHBIE PEKOMEHIAINU TI0 BOCCTAHOBJICHHIO
AKCILTyaTallMOHHOM HaJIeKHOCTH 7KeJ1e300eTOHHON Yaly O6acceiiHa.

3Pe3ynbraTe! uccienopanus (Results)

B Xo&e KOMIUIEKCHOTO TEXHHYECKOro 00CIeqoBaHUS XKele300eTOHHOW dYalld IUIaBaTeIbHOTO
OacceiiHa AtneTnueckoro 1eHTrpa biok 35 Obula BBINONHEHA OlIEHKAa (DaKTHMUECKOTO TEXHHUYECKOIO
COCTOSIHUSI KOHCTPYKIIMM, YCTAaHOBJIEHBI XapaKTep U NPUYUHBI BOSHUKHOBEHUS JE(PEKTOB, ONpPEENCHbI
nyTd  GuiIbTpallMd BOABI M pa3pabOTaHbl MHXKEHEpPHbIE pPELIEHHs 10 BOCCTAaHOBJIECHUIO
BOJIOHETIPOHUIIAEMOCTH cOoOpyXeHus. IlodydyeHHble pe3yabTaThl CBHUJETEILCTBYIOT O TOM, UTO
HKCIUTyaTallMOHHAs HAAEKHOCTb 4amM OacceifHa omnpenensercs HE TOJNBKO IMPOYHOCTHBIMH
XapaKTepUCTUKAMU JKeIe300€TOHA, HO M KAaueCTBOM BBIIOJHEHUS TEXHOJOIMYECKMX OMNepanuil mpu
CTPOUTENBCTBE, MPEXKIE BCETO YCTPOWCTBOM pabouuX HIBOB OETOHUPOBAHUSI.

AHanmu3 MpOEeKTHOM JOKYMEHTAllMW TOKa3all, YTO KOHCTPYKIHMs OacceiiHa MpeacTaBisieT coOoii
MOHOJIUTHYIO JKE€JIE300€TOHHYIO Yally, BBIMOJHEHHYI0 M3 OeToHa kiacca B20 ¢ apmupoBanuem
apmatypoit kmacca A-IIl. KoncTpykTuBHOE pelieHne o0OecreurBaeT BOCHPUSTHE MOCTOSHHBIX U
BPEMEHHBIX HAarpy3oK, BO3HHMKAIOIIMX TpU OKCIUTyaTaluu OacceiiHa, OJHAKO HAJAEKHOCTb
THAPOU3O0IIIINU B 3HAYUTENLHON CTENEHM 3aBHCUT OT KadecTBa BBINOJIHEHHS OETOHHBIX pa60T u
repMeTH3anuu pabounx mBoB. B mporecce oOciemoBaHus yCTaHOBICHO, YTO OETOHWPOBAHUE YAlllH
MIPOU3BOJIMIIOCH B JIBA JTAla, MIPH 3TOM B 30HE PabOUYEero COCAMHEHUST OTCYTCTBOBAJ BOJJOHAOYXAOIIHIA
THUAPOU3OJISIIMOHHBIA JJIEMEHT, NMpEeIHA3HAUYCHHBIH I MPEAOTBpalieHus (QUIbTPAIMA BOJABI UYepe3
CTBIK OETOHHBIX MaCCHBOB.

Pe?)y.]'II)TaTBI BU3YyaJIbHOT'O 06CHe}10BaHI/I$[ IIOKaszaJin HaJIM4YU€ MHOI'OYHCJICHHBIX JIOKAJBbHBIX
YYACTKOB YBJI&KHEHHsS JKEIe300€TOHHON KOHCTPYKIMH, COOTBETCTBYIOUIMX 30HAM IPOXOXKICHUS
pabounx mBoB. Ha moBepXxHOCTH OeTOHA OBUIM BBISIBICHBI CIICABI JUTMTEIBHOTO BO3JICHCTBHS BJary,
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JIOKQJIbHBIE BBICOJIBI, MOKPBIC TSATHA M OTACIBHBIC YYAaCTKH HApYIICHHs 3alIMTHOTO cios. Haubomnee
MHTCHCUBHBIE TPOTEYKH HAONIONAINCh MMEHHO B MECTaX CONPSDKEHHS OETOHHBIX MAacCHBOB, YTO
CBHJIETEIILCTBYET O MPSAMOW 3aBUCHMOCTH MEXIY TEXHOJOTHeW OCTOHHMPOBAHHMS M BO3HUKHOBEHHEM
¢GuIbTpauMoHHBIX TporeccoB. CyIECTBEHHBIX MOBPEXKICHHH HECYIIUX KEIe300€TOHHBIX 3JEMEHTOB,
CIOCOOHBIX TMPHUBECTH K CHU)KEHHUIO OOIIEH YCTOWYMBOCTH COODPY)KEHHUS, B XOAe OOCIeIOBaHUS HE
YCTQHOBJICHO, OJIHAKO BBISBJICHHBIE JE(PEKThl OKA3bIBAIOT HEMOCPEICTBEHHOE BIMSHUE Ha
HKCIUTYaTAllMOHHBIEC XapAKTEPUCTUKN KOHCTPYKIIUHU U TPEOYIOT CBOEBPEMEHHOTO YCTPAHEHHUSL.

Yama OacceiiHa MOHOIMTHas kene3o0eToHHas, kimacc Oerona B25, apmupoBanue apmaTypoit
kiacca Alll, cetka 200x200 mm. nponosibHas 14 mm. nonepeynas 12 M.

[To pe3ynpTaTam BHU3yaiabHOro 00OCieI0BaHUS OOHAPYXKEH XOJOAHBIN CTBHIK MO TEIYy CTEHOK Yallld
Oacceitna Ha otMm. -1,050 M. go — 0,800 m. Ilpomecc OeToHMpOBaHHS CTEHOK dYalld OacceiHa
MpPOM3BOJIWIICS B JIBa OJTama, 0€3 MOHTa)Xa CaMOpacIIMpSIONIerocsi MIHypa, 4YTO BbBI3BAJO
pasrepMeTU3alni0 CThIKAa («XOJIOAHBIA CTBHIK»). OOHApYKEHbI MHOKECTBEHHBIE MHKPOTPELIUHBI I10
CTCHKaM 4amu OacceilHa, MaKCUMalbHas IIUPUHA PACKPBITHS TPEIIMH COCTaBIseT 3 MM.,
MakcUMajbHas riayOuHa npoHUKHOBeHHS 10 150 M. TpemmHbl UMEIOT MHOXXECTBEHHBIN JIOMaHHBIN
XapakTep, COMPHUKACAIOTCS MEXAY COOOH M CO3[Al0T CUCTEMY HJsi MPOHUKHOBEHUS BJIArd U3 YallH
Oacceiina HapyxKy. MIcTOUYHUK MoNagaHus BIAru U3 Yaliu ObLI OMpeeNieH MO CThIKaM CTEHOK M THUIIA
yamu OacceiiHa. MHOXECTBEHHBIE BOJIOCSHBIE TPEUIMHBI HE OKa3bIBAIOT BIUSHUS HAa CHIDKEHUE
Hecylieil  crmocoOHOCTM W HAJAEKHOCTH  KOHCTPYKIMI  yamm  OacceiiHa, HO  CHUXKAIOT
BOJIOHENIPOHUIIAEMOCTh O€TOHa, 4TO Tak ke noxarBepxkiaaercs llporokonom wucnbiTanuii Nel8 ot
29.04.2025 r.B Toukax m3mepenust NeNel,2,3 KOTOpBIE COOTBETCTBYIOT TO4KaM B ocsix JI-M/1-2, JI-E/1-
2, N-E/2-3 W2, B ocax H-E/10 Touka m3mepenuss Ne4 W6. Takum o06pa3om, BOJIOHETIPOHHUIIAEMOCTh
3HAYUTENIbHO CHUKEHA B PE3y/bTaTe HAJIWYMS MUKPOTPELIMH, a TaKXe I10J BO3JCHCTBHEM Harpysok,
4TO OBLIO B pe3yJIbTaTe MOBEPOYHOI'O pacueTa HECYILENH CLIOCOOHOCTH.

¥ Ml 32 |2933"
% M 293 267 3"
% [ 26724 4"
v 24 |2143"
¥ [ -214188 3"
% 188161 3"
¥ [J1611353"
% 11351089 "
¥ O 1.08 082 100
¥ [0 082|056 11"
¢ [ 056 -029 10° [0

¢ [ 029 003 17
v [ 003 023 15
7 Moz 05 ¢ N
v Mos o7 2"H
v Mo 103 2"H

Pucynoxk 1 — XKeneszoberonnas yamra 6acceitHa, B CTaJWH IKCIUTyaTalldy 1OJ] HaTPY3KOH OT BOJIbI
+ rpyHTa+ COOCTBEHHOT'O Beca.

Pesynbratel nepemerniennii (och X):

MakcumanbHoe nepemenienne:—1.88 MM (JIeBbIN Kpail yaIiu, KeaTasi 30Ha);

MunumanbHoe (1osokuTenbHOoe) nepeMenienue: +1.03 Mm (mpaBblil Kpall KOHCTPYKIIMH, CHHSIS
30HA);

LentpanbHble 30HBI Yallk: nepemenieHus B quanazone —1.0...—1,88 MM, B OCHOBHOM XENThIE U
CBETJIO-3€JIEHBIC 1IBETA.

NHxeHepHas HHTEepIpEeTaLu:
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HuddepenurpoBanHas ocajka WM TOPU3OHTAIBHBIN CIBUT:

AcCCUMETPUYHBIN XapaKTep MepeMenIeHu yKa3bIBaeT Ha HECUMMETPUUYHYIO HArpy3Ky (OT BOJIBI,
JABJICHUS TPYHTA WJIM HEPABHOMEPHOTO OCHOBAHMUS).

Oco0eHHO 3TO BHJIHO IO TPAIMEHTY U30JIMHHI — Yallla CABUTAETCS B CTOPOHY.

OTcyTCcTBHE PE3KUX CKAUKOB MEPEMEILICHUMN:

[Tepexoapl MEXIy 30HAMU TIEPEMEIICHUN TUTaBHBIE — KOHCTPYKIHS pabOTaeT Kak eIHHOE TEo,
0€3 JIOKaTbHBIX Pa3phIBOB WK JIe()OpMAIIUil CTHIKOB.

AOCOTIOTHBIC 3HAYCHUS TIEPEMEIICHU:

3.2 MM — JOIyCTHMOE 3HaYEHUE JJIs1 OOJBITMHCTBA MOHOJIUTHBIX KOHCTPYKIIMN OacCeHOB, €Clin
nedopMaliy He BBI3BIBAIOT YTEUYKH BOBI MJIU TPEUTHH.

HyxHo comocraButh ¢ gomyctumbiMu Aedopmarusmu 1o CIT 63.13330.2018:, s
KeJIe300€TOHHBIX Yalll KOHTPOJIUPYIOTCSI OTHOCUTEIIbHBIC TTEPEMEIICHUS

Fal
1

PI/ICYHOK 2 —Ilnuta POCTBEpPKA, BBINNOJHCHHAA B BHUC MOHOJIUTHON KeJIe300€TOHHOM IIJIMTHI,
3any)KeHHOI71 B OCHOBHOM BepTHKaHLHOﬁ Hany3KOI7I OT BOJBI, COOCTBEHHOT'0 Beca KOHCTPYKHHﬁ.

WnxeHepHbli aHanmu3 pacu€THON Mojienu — JnHo vanm 6acceiina B [IK SCAD:
IToxazarens: [lepemenienns no ocu Z (BepTUKaIbHOE HAIIPABICHUE)

Tun Harpy3ku: BeposiTHO, paBHOMEpHOE paclpeneNéHHOE JaBICHUE OT BOBI
Monens: Inockas xene300eToHHas MJIaCTHHA C OMIOPOM MO IEPUMETPY

Pesynpratel pacuéra:

MakcumanbHOE€ BepTUKaIbHOE TiepemenieHue (mporud):—16,18 MM — HaOmrogaeTcsi B IEHTpE
IUTATHI, OKPAIIEHO B TEMHO-3€JIEHBIN 1IBET.

Munumanbsbeie nepemenienus: Ot —0,14 mo +2,16 MM — 110 KpasiM TUIMTHI, B 30HE OIHPaHUS
(cuame/romyObIe 00IacTH).

Pacnipenenennie uzonuuuii: PagnanbHo-cUMMETpUYHOE, XapaKTepHOE AJs IUIMTHI, padoTarolieit
Kak MeMOpaHa Mpu BEPTUKATHHOM PAaBHOMEPHOM HAarpy>KeHUH.

BriBosbI:

KoHcTpykuust nHa yamm paboTaer Kak CIUIOIIHAs IUIMTa, onépras mo kpasM. Ilog Harpyskoii
MPOUCXOJIUT MPOTru0 IEHTPa BHU3, KaK M 0XKUAETCS IPU HOPMaJIbHOI padore.

Makcumanbabli  mporu6 16,18 MM yknaneiBaetcss B HOpMaTuBHbIe mpenensl 1o CII
63.13330.2018 (st Ut mponéroM ~5—6 M TOMYCTUMBI TPOrHOBI 10 20-24 MM).

Her nokanbHBIX CKauykoOB NepeMeleHui, ¢popma aedhopmany — riagkKas U paBHOMEpPHas, 4ToO
TOBOPUT 00 OTCYTCTBUU KOHCTPYKTHBHBIX JI€(PEKTOB B MOJAECIIH.

155



Me:xkayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 2 (309) 2026 r.

Pexomenpanuu:

BeimonHuTe pacy€r W mombop apMUpPOBaHHS B PACTIHYTOW 30HE (HIKHSS 4YacTh IUIUTHI),
0CcO0OEHHO B IICHTPAJILHON YaCTH.

Y4YuTBIBaTE BO3MOXKHOCTH OOpa30BaHMs TPEIIMH IMPHU IHUKINYECKOM HarpyxeHuu (Habop/ciuB
BOJIbI) — MPOBEPHUTH IO TPEUIMHOCTONKOCTH.

[Ipy HaMMuYUKM TPYHTOBBIX BOJ CHH3Y — IMPOBEPHUTH YCTOWYHMBOCTH K BCIUIBITHIO (TIOATIOP BOJBI
CHapy»Xu).

VYdecTh TeMnepaTypHble JedopManny Ipu OOJIBIIOM MPOJIETE WIK BHEIIHUX BO3ACHCTBHSIX.

] h

T8O TPMaHTYN
sbie HarpysKit
wsie nepemer
senenenie -
1noToNeHHbE e | Tai

seiBaTS SHave ¥ [ 2767.01 -230808 1 "
SHIBaTS TeMNE # [ -2309.08 185116 3 °
1pacrpeaener ¥ [ 185116 139324 4 °
Keisdoinsncad % [ 139324 93532 4"
<awn Komwse = - 5
SEEAE

% [ -47733 1947 25"

1emn
e
18
i

Q,

“Mlaa47 a2mas 2"

[\ o AL s, [ 2,68 T

t
q
El
€

|
e

£ Macwrab: '
War:

Pucynok 3 — [1ons HanpspKeHU KOHCTPYKIMM C YYETOM HArpy>KeHUM

Ananu3 HanpsbxkeHui (Qx) B yame 6acceiina:

OCHOBHBIE YHCIIOBBIE 3HAUCHUS:

MaxkcuManbpHOe 3HaueHue HanpsbkeHui (Qx): +48,96 T/m

MunumanbHOe 3HaUeHHe HanpspkeHuit (Qx): —2,68 T/m

DTO TOBOPUT O 3HAYUTENBHOM pa30poce KacaTeNbHBIX HANpsDKeHHH 1o ocu X — OT
PaCTITUBAIOIINX 10 C)KUMAIOIIUX.

WHuTepnperanus pe3ynbTaToB:

MaxkcuMaibHble KacaTenbHble HanpspkeHus (10 48,96 T/mM) HaOmrogaroTCsl B YIJIOBBIX 30HAX U Y
COTPSI’KEHHMH CTEH M JTHA YaIlll — 3TO 03KMJIa€MO, TOCKOJIbKY UMEHHO 3/1ECh!

BO3HUKAIOT BBICOKME HANpSHKEHUS CIEIUIEHUS NpU Ieperade JaBieHHUs BOJbI U BO3MOXKHOIO
I'pYyHTa,

(dbopMuUpYIOTCA JOKaJIbHbIE KOHLEHTPALUU YCUIINI U3-32 TEOMETPUH U JKECTKUX 3aKPEIUICHUN.

3HavueHuss Hwke HyIs (mo —2,68 T/m) yka3plBalOT Ha CXXUMAIOIIHE KacaTelbHBIC YCUIIHUS,
BEPOSATHO, B Y4aCTKax OMOP WUJIM B 30HAX CXKATHUS OT U3ruoa.

Omnropa HanpspkeHui mo QX (B OTIEIBHOM OKHE):

MOKa3bIBaeT IUIABHOE pacIpe/ielieHHe KacaTelbHBIX HampsbkeHud, 0e3 CKaukooOpas3HbBIX
MepernaoB — 3TO TOBOPUT O KOPPEKTHOM paboTe KOHCTPYKIIHH;

JIOKaJIbHBIE BCIIJIECKH MOTYT OBITh CBA3AHBI C:

KECTKUMU CTBIKAMU;

HEJ0apMHUPOBAaHHBIMU Y4aCTKaMU;

pE3KOI CMEHOW TOJIIMHBI WJIK TEOMETPHUH.

N H>XeHEepHBIN BBIBOX:
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3nayenus Qx 10 48,96 T/M ABISAIOTCA CYLIECTBEHHBIMHU,  TPEOYIOT IPOBEPKH apMHUPOBAHUS HA
Cpe3 U Mepepe3bIBAIOININE YCUIIHSL, OCOOCHHO:

B 30HaX CONPSDKEHUS JHA U CTEHOK;

110 IEPUMETPY BEPXHEN YaCTH Yalll;

B MECTaX KOHTaKTa C KOHCTPYKTUBHBIMU IIBaMH.

Otpuniarenpapie 3HaYeHus (10 —2,68 T/M) HE KpUTHYHBI, HO MOTYT yKa3bIBaTh Ha JIOKAJIHHOE
nepepacnpeesieHiue YCUIni, KOTOpoe TOIHKHO OBITh YITEHO MPH apMHUPOBAHUH.

Pexomennanuu:

BbInomHUTE NpoBEpKY IPOYHOCTH Ha Cpe3 B MECTaxX JAEHCTBHS MaKCUMAalbHOTO QX.

[Ipu HeobxonuMocTH — 100aBUTh TOPU3OHTATIBHYIO apMaTypy B MecTaxX KOHIEHTpauuu QX.

Y6enutbcs, YTO UCHOJB3YIOTCS KOPPEKTHBbIE TpaHUYHBIE YCIOBHS U MaTepuanl MOJAEIU
COOTBETCTBYeET OeToHY B15 mnu Bhime.

[Ipu npoeKTHPOBaHUN PEMOHTA Yallld — YJEIUTh BHUMAHHE TepMEeTH3aINH U AeQOpMaIlIOHHBIM
[IBaM, OCOOEHHO B 30HAaX ¢ OOJBIIMMH KacaTeIbHbIMU YCUITUSIMHU.

B cooTBercTBUM C peKOMEHIAIMSIMH IO pe3yibTaTaM pacueTa Oblila BBIMOJIHEHA IPOBEpKa
apMmupoBanusi B Toukax ucrhbeitTanus NeNel,2.3. 4 cormacuo IIportokoma Nel9 ot 29.04.2024 r. (cm. B
[IpunoxeHun) TOJIIMIMHA 3aIMTHOTO ciiosi OeroHa B ocsax JI-M/1-2, II-E/1-2, A-E/2-3 ot 31,6 MM. 1o
38,1 mm. B Touke JI-E/10 54,1;56,3 mm.

RS

T | Tha?
v Il 13579 124251
% [J1242 1242 248°C
v 242 4632 4°0

@l
0 Wkana &

! pparmerTa

3akpert

Pucynoxk 4 - [Tons HanpspKeHUH OT Harpy3KH 3JIEMEHTOB CXEMBI

Ha n3o0pakeHun mpeacTaBieH pe3ylbTaT pacuéTa HOpMalbHbIX HampsbkeHUd mo ocu X (NX) B
xKene300eTOHHOM yalie 6acceiiHa, BBIOJIHEHHBIH B MporpaMMHoM koMmiutekce SCAD.

Pesynbrarsl HanpsokeHUd NX:

W3 Tabnuiibl 1 U30JIMHHA BUTHO CIEAYIOIIEE:

MaxkcuManbHOe cxxumMarolee HanpspkeHue (Nx min):—1195,79 T/m? (TéMHO-CUHSS 30HA)

MaxkcuManbHOe pacTsaruBaroliee Hanpspkenne (Nx max): +46,32 T/m? (kpacHas 30Ha)

[Ipomexyrounble 3HaueHus (rpamauus).—12,42 T/m* mo +12,42 T/mM> — Oenas 30Ha
(HeliTpasibHas/MaOHANIPSHKEHHAS )

WnxeHepHas HHTEPIIpETALINS:
OueHb BBHICOKHE CKUMAIOLIUE HATIPSKCHUS:
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—1195,79 T/m?* — »10 119,58 Kr/cM?, 4TO COMOCTABUMO C MPEACIOM MPOYHOCTH OETOHA KIiacca
B25-B30 Ha cxxatue (B 3aBUCUMOCTH OT KO3()PHUIIMEHTOB yCI0BHIA pabOTHI).

DT0 3HAYCHUE BHICOKOE, U YKA3HIBACT HA:

WHTEHCUBHOE BO3/ICHCTBUE TUAPOCTATHUECKOTO aBICHUS (BOJa BHYTPH YalllH);

32)KaTOCTh KOHCTPYKIIUU TI0 TIEPUMETPY, OCOOCHHO B YIJIaX M MPUMBIKAHHIX CTCH K JIHY;

BO3MOYXHOE OTCYTCTBHE MTOIATIIMBOCTA OCHOBAHUS, BBI3BIBAIOIIEE KOHIICHTPUPOBAHHBIC CKATHS.

PacrsaruBaronue Hanpspkenus (1o +46,32 T/m?):

OTH 3HaYCHUS HEBEIMKHU, HO JJIS JKEJIe300€TOHA BAXKHO YYUTHIBATh MX MPHU pacuéTe apMaTyphl Ha
pacTsKeHue:

pacTsbKeHHE KOHLIEHTPHUPYETCS 0 BEPTHKAIbHBIM TIpaHAM YallH, TJe BO3MOXKHBI PACKPBITH
TPEILMH IPU HAMIOJHEHUH/OMOPOKHEHUN OacceliHa;

TaKhe y4acTKH TPeOYIOT MPOBEPKU Ha TPEUIMHOCTOMKOCTh U apMHPOBAaHHE B COOTBETCTBYIOILIEM
HaIpPaBIICHUU.

BusyanbHbie 0cOOEHHOCTH:

Kapra nanpspkeHu# MoKa3bIBaeT CUMMETPHUIO BAOJb MPOJOIBHOM OCH Yallld — Pacy€T BBIMOIHEH
KOPPEKTHO.

OcHOBHBIE 30HBI BBICOKOT'O CXATHUSI — IO MEPUMETPY Yalid (CHHHUH 1IBET), 0COOCHHO B HUXKHEH
4acTU CTEHOK — 371eCh U OyJeT NeiiCTBOBaTh OCHOBHOE /IaBIICHUE BOJIBI.

[IpoektHas mpouHOCTh OeToHa OblIa ompezeneHa kiacc B15, mo pesynbratam nabopaToOpHBIX
UCIIBITAaHUN B cOOTBETCTBUU C [IpoTokonom 766 ot 29.04.2025 r. Obuia ornpezesieHa mpoyHOCTh OETOHA
B MIla B Toukax uzmepenust Nel B ocsx JI-M/1-2 24,6Mma; B Touke Ne2 B ocsix J[-E/1-2 39,5 MIla, B
touke Ne3 B ocax MI-E/2-3 49,5 MIla, B touke Ne4 B ocsx II-E/10 40,4 Mlla. Takum oOpazom
71a060paTOpHO OBUIO MOATBEPKICHO YTO MUHUMAJIbHASI IPOYHOCTh OETOHA COOTBETCTBYET Kilaccy B25,
9TO TaKXke moArBepxaaercs [Iporokomom Hepazpymraromero koHTpoias Y3K Ne01/2025 or 23.04.2025
T.

Ha ocHOBaHWY MOTYYCHHBIX TAHHBIX OBLT TPOU3BEICH PacueT TPEIIMHOCTOUKOCTH.

JIJIs. OTICHKW BIIMSIHHSI MHOK€CTBEHHBIX MHUKPOTPENIMH I10 JIHY Yamm OacceiiHa B 00JIacTH
X0JIOIHOTO cThika Ha BbIcoTe 400 MM OT OCHOBaHUs C IIUPUHOHN packpbiTus or 0,2 10 3 MM,
ucnonbzyeM HopMmatuBHbl noaxon (CII 63.13330 u CII 28.13330) ¢ y4eToM TpPEUIMHOCTOMKOCTU U
BOJIOHEITPOHHUIIAEMOCTH.

BxonnHbie naHHBIE:

O0beKT: JTHO XKene300eTOHHOM Jamy OacceifHa.

XapakTep TpPelUH: MHOXECTBEHHBIE 110 XOJIOJHOMY CTHIKY.

Broicora ot ocHoBanmsi: 400 MM (B Tene OCTOHA).

Iupuna packpbiTus TpemuH: oT 0,2 10 3 MMm.

Ha3Hauenue  KOHCTPYKUMH:  BOJAOYyJIEpKHBaroIias  (MOBBIMIEHHBIE  TpeOOBaHUS K
TePMETUYHOCTH).

Tabnuua 1 — HopmatuBHbIe ipeiesbl PACKPBHITUS TPEILIUH:

VYcnoBue sKkcITyaTanuu HI[onyCTHMaﬁ LIMPUHA TPEUIUH
bes BOJIOHETIPOHUIIAEMOCTH (BHYTpEeHHHE 0.3

3 MM
KOHCTPYKIIUN)

0.2 mm mo CII 63.13330, Tabauma
E.1

BoiBoa: Tpemuubl or 0.2 MM M BbIlIe Y)X€ HaxXOJATCSd HA IPAHH WJINM BHe JOMYCTHMBIX
npeneaoB. TpemuHbl B 1-3 MM — KpUTHYECKHE IS THIPOU3OJISIIINU.

BonoynepkuBaroiiye KOHCTPYKITMH (dara 6acceiiHa)

158



Me:xkayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 2 (309) 2026 r.

OneHka nocaeCTBUN:

Jlia tpewuH 10 0.2 MM 10 150 Mm.:

JlonmycTruMBL.

He BIMSIIOT KpUTUYHO HA TEPMETUYHOCTb.

He tpeOyroT BMeIIaTenbCTBa, eciii OETOH BHIOIHEH C BOJAOHETIPOHUIIAEMOCTbI0 W6 1 BhIIIIE.
Jast Tpemn 0.3—1 MM riryOuHOM TPOHUKHOBEHUS 10 6 MM:

Hapywenue Hopm.

Bo3moxHa ¢puiabTpanus Boabl, KOPPO3Us apMaTyphl.

Tpebyercs UHbEKIIMOHHAS TepMeTH3alus (Hanpumep, NOJUypeTaH WU STOKCUTHBIE COCTABHI).
Jlst tpeniue 1-3 MM TiTyOrHA MPOHUKHOBEHUS 10 10 MM:

CepbE3Hoe HapylIECHHE.

IToTepsi repMEeTHYHOCTH.

Bricokuil puck gajibHelilero pa3pyuieHus 1o IiBy.

Tpebyercsi cpouHOe BOCCTAHOBJIEHHE!

mTpada;

yCTaHOBKA MHBEKIIMOHHBIX MTaKEPOB;

3aJluBKa repMETU3HPYIOIIETO COCTABA,

BO3MOXXHOE YCUJICHHE Y4acTKa.

VYXynuieHne MpoOYHOCTHBIX XapaKTEPUCTHK:

[Tpu mmpuHe pacKpbITHS CBBIIE 1 MM Hecymias CiocOOHOCTh cHMzKaeTces Ha 15—-25%0 nokanbHo.

[Tpu MHOkECTBeHHBIX TpemuHax — A0 40%, 0COOCHHO NIPH MUKITNYECKOM YBIIAXKHCHHH/CYIIIKE.

MoryT MosSiBUTHCSI KOHIIEHTPAIUH HATIPSIKEHUI Y KOHIIOB TPEIIUH — YCKOPEHHOE Pa3pyIlIeHHE.

Pacder moTepu mpOYHOCTHBIX XapaKTEPUCTHK:

Monens yamu 6acceiiHa ¢ X0JI0AHEIM CTBIKOM Ha BbIcoTe (0,4 M OT OCHOBAHHS.

OO6Hapy>kKeHbl MHOTOUYHCIICHHbIE MUKPOTPEIIUHBI INUPUHON pacKpbiTusd W oT 0,2 MM 110 3 MM.

BopsHoli Hanop Haj CTHIKOM (THUAPOCTATHUECKOE J1aBJICHUE):

Ap=pgh,p=1000 xrm3,

9=9,81 mc2, h=1,5m Ap=1,47t104 Tla.

TonumHa MpoXoAHOro «TPEIIMHHOIO KaHajay (TOoJMHA OeTOHa MO CTHIKY) t=0,2 M

Bsskocts Boasl u=1t10-31Ta cdotpc.

Onpenenutb 00beM yTEUKH BOJBI IPU KpailHUX pacKpbITUIX w=0,2 MM 1 W=3 MM

Mopenbs TpemMHbl Kak IUIOCKOTO KaHaia ToimuHoM w. Ilo ¢dopmyne namMuHapHOro TeYeHHs
MEXy TapajieIbHbIMU TUIACTHHAMHU:

S

rIie

q' — oOBEMHBII pacxoj B M*/C Ha METp JUTMHBI KaHaa,
Ap — nepenian nasnenus (I1a),

t— nmuHa moToka (TonmuHa 6eToHa) (M).

pu w1=0,2 Mm=2t10—4 M

ThZ ———

z v R THQE 0N 6

-
N
=y
N
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A the? ——20 @ ep 1 TPhYZ p TUT/4

TakuM 00pa3oM, pacUeTHBIH MyTeM OIpPEAesICH MPUOIU3UTEIBHBIA 00bEM YTEUKH BOJBI U3 YaIlld
Oacceitna 1o 180 nmuTpoB B 4ac Ha 1 M. JJTMHBI TPEIIUHEI.

CocrosHuro gHuUIAa yamu Oacceiina mnpucBaumBaercs Kareropus 11 (paborocmocoOHas
KOHCTPYKLIUS): OTCYTCTBYIOT BUJIUMBbIE NE(PEKTbl U NOBPEKICHUS, CBUIETEIbCTBYIOIINE O CHUKEHUU
Hecylllel ClIOCOOHOCTH U HKCIUTyaTallMOHHON MPUTOJHOCTH KOHCTPYKIUIA.

OO6Hapy»)eHbl MHOKECTBEHHBIE TTpoTeukH B ocsax JI-M/1-10, [1-E/1-10, JI/M-1. YpoBeHb BOJIBI TIO
ocu I/M-1 no 40 MM. OT moJyia OKOJILHOTO dTaxka. Ha MoMeHT obOcienoBanus oOHApY>KEHBI JIY)KH Ha
T0J1y.

Cocrosinne creH 4vamm Oacceitna onenuBaercss mno Kareropum Il (orpanmuenno
paboTociocoOHast KOHCTPYKIMS): CYIIECTBYIOT TOBPEKICHUS, CBHJICTEIbCTBYIOUIME O CHU)KCHUHU
Hecylell CHOCOOHOCTM U OKCIUIyaTallMOHHOM IPUIOJHOCTH KOHCTPYKIIMM, HO Ha MOMEHT
oOcreoBaHMsl HE yrpokaromme Oe30macHOCTH paboTaromux W oOpymenuto. HemocratouHoe
apMHUPOBAHME BbI3BIBAET JOIOJIHUTENBHOE MAABJIIEHUE U HANpsKEHUE B PACTAHYTOM 30HE O€TOHa,
OKa3bIBa€T JABJICHME HEMOCPEACTBEHHO B MeECTaX NPUMBIKAHUS IUIMTHI JHUIIA K CTEHKAM 4Yalllu
Oacceiina. Ha ocHOBaHMHM pacueTa HE TpemUHOCTONKOCTh B coorBerctBuu ¢ CIT 63.13330.2018
TPEUIMHB MIMPUHON packpbiTUs cBbimie 0,2 MM. Uit dam OacceifHa SIBISIOTCS KPUTHYECKUM
mokaszarejieM, TpeOyIOIIMM HEMEIJICHHOTO YCTpaHEHWs. TpemmMHbl B pacTAHYTOH 30He OeTOHA
MOJTBEPXKIAIOT MO3TAMHbIM 3anuB yamum OacceiiHa. MHOroYMClIEHHbIE MHMKPOTPEIMHBI CHUXKAIOT
BOJIOHETIPOHUIIAEMOCTh O€TOHAa, B pe3yjibTaTe 4Yero oOpa3yrTCsi MHOTOYMCICHHBIE MPOTEYKH IO
HepuMeTpy IUIMTHI yalu OacceiiHa, oOpa3oBaHue TPUOKa TakKe OKas3bIBaeT BIMSHHME HA MOCTENEHHOE
pacipeHre MUKpoTpelH. BogoHenponunaeMocTs cooTBeTCBYeT nokasarento W2 Ha otmertke -1,500
n a0 -0,800 m. Hus3kuil mokasaTesb BOJOHENPOHUIAEMOCTH, KOHCTPYKIIMM HU3 3TOTO CTPOMTEIBLHOTO
MaTepuaia TpeOyioT MpPOBEAEHUS JOMOJIHUTENIBHBIX THAPOU3OJIALMOHHBIX Meponpuatuil. BrizBaHo
XOJOAHBIM CTHIKOM. PU3NUECKHE XapaKTEPUCTUKU CTEHOK yallld OeTOHA CHUKEHHOM IJIOTHOCTH M3-3a
HQJINYMS MHOXKECTBEHHBIX MHUKPOTPELUIMH B MECTE XOJIOJAHOro cThika. [IpoyHocTh OeToHa
COOTBETCTBYET Kiaccy B25, 4To mo3BOJISIET COXpaHATh HECYLIYIO CHOCOOHOCTh Ja)ke NMpU HHU3KOU
BOJIOHENIPOHUIIAEMOCTH, MHOTOUUCIIEHHBIE CIIEABl BEIKPAIIMBAHNS LIEMEHTHO-IIECYAHOT0 IITYKaTypPHOTO
pactBopa. BeposiTHO, BbICOKasl KOHIIEHTpalMsl BJark B Teje OeTOHa YTO MpH MONAJaHUU BO3TyXa
BBI30BET OKHCJCHHE WU TOSBJIEHUE p)KaBUMHBI, 0€3 MomajaHus BO3JIyXa M OrOJICHUS apMaTypbl
MOSIBJICHHE KOPPO3MOHHOT'O TIOBPEXKIEHUS UCKITIOYEHO.

Ha ocHoBanum wusmepenuss npouHoctu OeroHa mno Ilpotokomy Nel ot 24.04.2025 xnacc
MIPOYHOCTH OeToHa cooTBeTcTBYeT B25. BomonempoHuiiaeMocTbh COOTBETCTBYET MokazaTento W8 Ha
ormetke -0,570 wu Bbime BonpoHenpoHuiaemble OETOHBI HUCHOJB3YIOTCS TIPH  CTPOUTENHCTBE
KOHCTPYKUUN WM OOBEKTOB C MOBBIIIEHHBIMU TPEOOBAHUSMHM K YCTOMYMBOCTH K MPOHHUKHOBEHHIO
Biaru. Tpenyx, paKkoBUH, PacCIOEHUI HET.

Crenbl yamu OacceliHa 1O TMepUMeTpy OacceilHa B IOKOJIBHOM JTaxe (QYHKIHMOHAIbHO
MIPENICTABIISIOT U3 ce0sl CTEHBI LIOKOIBHOIO 3Taxa. [I0TOMKM U CTeHbI BCeX MOMENIEHUI B COOTBETCTBUU
c CanutapupiMu  mpaBwiaMud  "CaHUTApHO-3MUIAEMHOJIOTHYECKHE TpeOoBaHUS K  OObEeKTam
oOpazoBanus" YTBEpKICHHBIMU NpUKa30M MuHHUcTpa 31paBooxpanenust Pecnyonuku Kazaxcran ot 5
aBrycta 2021 roma Ne KP JICM-76 nOmKHBI MMETh TIAIKYyI0 MOBEPXHOCTh, 0€3 IeJel, TpelluH,
nedopmaruii, 6e3 mpu3HaKoB nopaxkxeHuit rppdkoM. CocTosiHIE BHYTPEHHEH OT/AETIKH HE COOTBETCTBYET
TpeOOBAaHUSAM HOPM, UMEET MHOTOUYUCIIEHHBIE MUKPOTPELIMHBI, MOCTOSHHYIO BBICOKYIO BIIQXKHOCTb
npesblmaromyo 87%, temneparypy 27 rpaaycos no llenbcuio, BIa)kHOCTHO-TEMIEPATYPHBIM PEKUM
CIIOCOOCTBYET poCTy rpubKa U 3apa)XeHUIO BO3/IyXa LIOKOJIBHOTO 3Taxa. [lnomaas mopaxenus rppokoM
CTEH cocTaBisieT Oosee 25% MOBEpXHOCTH BCEX CTEH I[OKOJIBHOTO Taxa.
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OOHapy>XeHbI MECTa IIPOTEUEK B CTHIKAX MEPETUBHOM yaim O6acceitHa u 10TkoB B ocax E/M-10 Ha
orMmerke +0,600. VMcTOYHMK NpPOMCXOXKIEHUS BJarM — IPOHUKHOBEHUE 4YE€pe3 CTHIKM MOHOJIMTHOMN
TUTATHL, HEOOXOIUMa THIPOU3OJISLIHSL.

WucTpymeHTanpHOEe  00CiIEOBaHUME  TOATBEPAMIIO  pE3yAbTaThl  BU3YalbHOTO  OCMOTpA.
OmnpeneneHne TEeOMETPUYECKUX MAPAMETPOB IOKA3aJ0 OTCYTCTBME 3HAYUTENIBHBIX OTKJIOHEHUI
pa3MepoB  KOHCTPYKLIMU OT IPOEKTHBIX 3HAYEHHUH, UTO CBUAETEILCTBYET O COXPaHEHUU
MIPOCTPAHCTBEHHOW HEU3MEHIEMOCTH KeJ1e300eTOHHOM Jarm. KOHTpoIb MpOYHOCTHBIX XapaKTEPUCTUK
O0eToHa Hepa3pyIIAUIMMH METOJaMHU I0Ka3al, 4TO MPOYHOCTh OCHOBHOTO MAacCHBa Xele300eToHa
COOTBETCTBYET INPOEKTHBIM TPEeOOBAHUSAM M O00ECHEeUMBACT HEOOXOAMMYIO HECYIIYI0 CIOCOOHOCTBH
KOHCTpyKUuu. TakuM oO0pa3oMm, NPUUMHONW BO3HUKHOBEHHUS IPOTEYEK SBISETCS HE CHUKCHHE
IIPOYHOCTU MAaTEpUaa, a HApyIIEHUE TePMETUYHOCTH OTAEIbHBIX KOHCTPYKTHBHBIX Y3JIOB.

Ocob6oe BHUMaHHUE B XOJI¢ MUCCIIEJOBAHUS ObUIO YJEJIIEHO aHAIU3y padodmX («XOJOIHBIX») LIBOB.
YcTaHoBIIEHO, YTO pa3/iesieHue mpolecca OETOHUPOBAaHUS Ha JIBa TEXHOJOTMYECKUX 3Tana MPUBEIO K
00pa30BaHUIO TOBEPXHOCTH C HEJOCTATOYHOM ajare3ueid Mexnay ciaosmu Oerona. Ilpu otcyrctBum
TMJIPOU30JISIIMOHHOIO  BOAOHAOyXaloIlero 3JeMEeHTa B 30HE CONpsbKeHUs  chopmupoBaics
HenpepbIBHbIN KaHai (uiabTpanmu Boasl. [loa aelicTBUEM MOCTOSIHHOTO TMIPOCTATUYECKOIO JIaBICHUS
BOJIa [TOCTENEHHO MPOHHUKAJIa Yepe3 MUKPONOPbl M KalWLIpbl O€TOHA, KOHLIEHTPUPYACh B Haubosee
ocialleHHBIX YydacTKax paOouero mBa. B pesynbrare cdopmupoBanack ycToiumBas cuCTEMa
(GWIBTPALMOHHBIX KaHAJIOB, OOECMEYMBAIONIAs IIOCTOSHHOE IOCTYIUIGHHE BOJbl 4epe3 TOJIILY
KOHCTPYKLIUU.

AHanu3 xapaxkTepa paclpOoCTpaHEHUs BJAarv Iokaszajl, 4To Mmpolecc (UIbTPAaLUU pPa3BUBAETCS
nocieaosareiabHo. IlepBoHavanbHO BOJAa MPOHMKAET B 30HY XOJIOAHOIO 1IlIBAa, IOCJHE YEro
pacnpocTpaHseTcs 10 KalWUISIPHON CTPYKTYpe LIEMEHTHOTO KaMHs U BJ0JIb KOHTAKTHOM MOBEPXHOCTU
MEXIy JTanamMu OeToHupoBaHus. [Ipw UIMTETPHOM BO3ACWCTBHHM THAPOCTATUYECKOTO JIaBIICHHS
MPOUCXOJUT  IOCTETIEHHOE  PACIIMPEHHE  CYUIECTBYIOIIUX  MHUKpPOJAE()EKTOB UM  yBEIMYEHUE
WHTEHCUBHOCTU TMpoTeyeK. JIomoNMHUTENbHBIM (aKTOpPOM DPAa3BUTUS TOBPEXKICHUN  sBISETCS
LIUKINYECKOEe M3MEHEHHE TeMIepaTypbl U BIIAXXHOCTH, BbI3bIBarollee aedopMalluu >keie300eToHa U
MEPUONYECKOE PACKPBHITHE CYIIECTBYIOIIMX MUKPOTPEILIHH.

[IpoBeneHHBI WHKEHEPHBIM aHAJIW3 TO3BOJMI YCTAaHOBUTb, YTO OCHOBHBIM MEXaHM3MOM
pa3pyuieHus] BOJOHENPOHUIIAEMOCTH KOHCTPYKILUU SIBJISIETCS HapyIIEHWE TEXHOJOTHMH MPOU3BOJCTBA
OeTOHHBIX paldOoT, a HE HEeNOCTaTOYHas MPOYHOCTh KeJIe300€TOHAa WM OIIMOKM KOHCTPYKTHBHOTO
npoeKTHpoBaHus. OTCYTCTBHE THJIPOM3OJIALIMOHHOTO 3J€MEHTa B 30HEe pabodero HiBa CYIIECTBEHHO
CHU3WJIO COIPOTUBIEHUE KOHCTPYKLMHU BO3JECHCTBUIO THMIPOCTATUYECKOIO JABJIEHUS M CO3Jajo
yCIIOBHUSA AJ1s1 00pa30BaHMsI MOCTOSIHHOTO (PUIIBTPALIMIOHHOTO MYTH.

Ha ocHOBaHMM TOJY4YEHHBIX pe3yJbTaToB pa3paboTaHa TEXHOJOTUS  BOCCTAHOBIICHUS
HKCIUTYaTallMOHHOW HAJEXKHOCTH JKelIe300eTOHHOM uamm OacceifHa. [IpermmaraeMoe TexHHUYECKOE
pelieHre TpelycMaTpUBaeT BBIOJHEHHE KOMIUIEKCHOM JHMAarHOCTUKU JePEeKTHBIX YYacTKOB,
JIOKAJIU3alMI0 30H (pUIBTpaiMy BOABI, MOATOTOBKY MOBEPXHOCTH KOHCTPYKIIMH, YCTPOHCTBO CHUCTEMBI
MHBEKIIMOHHBIX MTAKEPOB U MOCJIEI0BATEIbHOE HarHETaHUE BOJOHAOYXaloero OEHTOHUTOBOTO COCTaBa
MOJl pacyeTHhIM JlaBJeHHEM. biarojapsi BBICOKOH NpPOHMKAIONIEH CIOCOOHOCTH HWHBEKIMOHHBIN
MaTepuai 3aloJIHAEeT MUKPOINOpPHI, KamWUIAphl, TPELUIMHbl U padouue MBI, (GopMHUpPYsS BHYTPHU
KOHCTPYKIIMU CIUIONTHOW BOJOHENPOHUIIAEMBbIN dKpaH. [locie KoHTakTa C BOJOW OCHTOHHT
YBEJIMUYUBAETCS B 00bEMe, JOMOJHUTEIBHO YIJIOTHSS Je(eKTHbIE 30HBI U 0OecreunBas JJIUTEIbHYIO
repMeTH3aLNI0 KOHCTPYKIINH.

Onenka 3¢ (HeKTUBHOCTH MPEII0KEHHON TEXHOJIOTUH ToKa3aia, YTo MPUMEHEHHE UHbEKIIMOHHOM
repMeTH3alliid TO03BOJSET YCTPAaHUTh OCHOBHBIE MYyTH (UIBTpalud BOAbl 0€3 JeMOHTaxa
&KeJe300€TOHHON Yallld, COXPAHUTh HECYIIYI0 CIOCOOHOCTh KOHCTPYKLMH M 3HAYUTEJIBHO COKPAaTHTh
IPOAOIDKUTEIBHOCT  PEMOHTHBIX  paboT. Ilo cpaBHeHMIO C  TpPaJUIMOHHBIMH  METOJAMHU
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BOCCTAQHOBJICHUS TUAPOM3OJSIMU pa3paboTaHHasi TEXHOJOTHS OTIMYACTCS MEHBIIEH TPYJOEMKOCTHIO,
OTCYTCTBHEM HEOOXOAMMOCTH BBIMOJHEHHUSI MACIITAOHBIX JEMOHTAXHBIX PAa0OT M BO3MOXKHOCTBIO
IIPOBEJICHUS] PEMOHTA B JIOKAJIBHBIX 30HAX MOBPEKICHUI.

[Tonmy4yeHHble pe3yabTaThl MOATBEPXKAAIOT, YTO KOMIUIEKCHOE TEXHHYECKOE OO0CIelOBaHHE B
COYETAHMM C COBPEMEHHBIMM METOAAMM HEPa3pyIIAIOIIEr0 KOHTPOJIS IO3BOJSET JIOCTOBEPHO
OIIPENICNIUTh MPUYMHBI HAPYIICHUS BOJIOHETIPOHUIIAEMOCTH KEJI€300€TOHHBIX KOHCTPYKUUI U BHIOPATh
HanboJiee paIMOHANBHYIO TEXHOJOTHIO MX BOCCTaHOBJIEHHUs. PazpaboTaHHas METOIUKAa MOXET OBITh
UCTOJb30BaHA TpPU OOCIENIOBAHUM WM PEMOHTE IUIABAaTEIbHBIX OacCEHOB, pe3epByapoB, OUYHCTHBIX
COOpPY)KEHHH, MOXKApHBIX EMKOCTeH M JPYyruX MOHOJUTHBIX JKEI€300€TOHHBIX THUIPOTEXHHUYECKUX
OOBEKTOB, JKCIUIyaTallds KOTOPBIX CBsS3aHa C BO3JEHCTBHEM TOCTOSIHHOTO THAPOCTATUYECKOTO
nasineHud. llomydeHHbIE pe3ynbTaThl HMMEIOT MPAKTHUECKOE 3HAYEHUE Uil CHEIHAM3HPOBAHHBIX
SKCIIEPTHBIX OpPraHU3alMi, MPOEKTHBIX WHCTUTYTOB U CTPOUTEIBHBIX MPEANPHUSATHH, BBIMOIHIIOMINUX
paboTel MO 00CIEAOBAHMIO, KANUTAILHOMY PEMOHTY U PEKOHCTPYKIMH THIPOTEXHHUUYECKUX
COOPYKEHHUH.

40O6cyxnenue pe3ynbratoB (Discussion)

Pe3ynbTathl MpOBEEHHOTO UCCIIEOBAHUS TOJITBEPKIAIOT, YTO IKCILTyaTallMOHHAs HAJECKHOCTb
KEJIe300€TOHHBIX Yalll 0aCCeHOB OMpeeNsIieTCs HE TOJIBKO COOTBETCTBHEM KOHCTPYKTHBHBIX PEIICHUI
MPOEKTHOM JOKYMEHTAIIMH U MPOYHOCTHBIMH XapaKTEPUCTUKAMH OE€TOHA, HO M KAY€CTBOM BBITIOJIHEHHUS
TEXHOJIOTUYECKHX IPOIECCOB Ha ATale CTPOUTEIhCTBA. BbIMONHEHHOE 00cieoBaHHE MOKa3ajio, 4To
Jake TPU COXPAHEHWUM HOPMATUBHOM IPOYHOCTHU IKEJIE300€TOHHOM KOHCTPYKLUUU HapylIEHUE
TEXHOJIOTUM OETOHHPOBAHUS MOKET NMPUBECTU K CYILIECTBEHHOMY CHMKEHHIO BOJOHEIPOHUIIAEMOCTHU
COOpYKEHHSI 1 BOSHUKHOBEHHIO YCTONYMBBIX IyTeH (GUIBTPAIU BOJIBI.

[Tonmy4yeHHbIe pe3ynbTaThl CBHIETEIBCTBYIOT O TOM, YTO OCHOBHBIM (PaKTOPOM, OOYCIOBHBIINM
MOSIBJICHUE MPOTEUEK B UCCIIEyEMON KOHCTPYKIIMH, CTaJI0 00pa3oBaHUE paboyero («XO0JI0JAHOIO») IIBa
MpU  TMOATAITHOM OETOHMPOBAHUM >KEJIE300€TOHHOW dYamm O0€3 YCTpOWCTBA THAPOU3OJISIITHOHHOTO
BoZioHaOyxaromero ayeMeHTa. B mpouecce TBepAeHHs O€TOHAa MEXIy OTIENbHBIMU 3TanamMu
OeToHUpOBaHUs He ObLIa obecrieyeHa HEOOXOAMMAasi MOHOJIMTHOCTh KOHCTPYKIIMH, BCIEICTBUE YETO B
30HE€ KOHTaKTa CQOPMHUPOBAJICS YYaCTOK C MOBBILIEHHONW MNpOHMIIAeMOCTbi0. [Ipu mocTossHHOM
BO3JICHCTBUU TUAPOCTATUYECKOTO JABJIECHMS JAHHBIM y4yacTOK CTaj OCHOBHBIM KaHalIOM (UIbTpaluU
BOJbI, YTO TMOJTBEP)KIAETCS COBMAJEHUEM pPAaclOJOKEHUs pabO4YMX IIBOB C 30HAMH BBISBICHHBIX
IIPOTEYEK.

[Tomy4yeHHble pe3ynbTaThl COTJACYIOTCS C  BBIBOJAMM OTEYECTBEHHBIX M 3apyOexHBIX
HCCIIeIOBAaHHM, TOCBAIICHHBIX JIOJTOBEYHOCTH KEJI€300€TOHHBIX T'MJIPOTEXHHUUECKUX COOpYyKeHHi. B
HAy4YHOH JInTepaType HEOJHOKPATHO OTMEYaeTcs, YTO pabouMe IIBBI SABIAIOTCA Hanloee YsI3BUMBIMU
3JIEMEHTaMU MOHOJIUTHBIX KOHCTPYKIMH, OCOOCHHO NpPU 3KCIUTyaTallud COOPYKEHHH, HaxOoIsAImuxcs
MOJT TIOCTOSIHHBIM BO3JIeicTBUEM BOJbl. HapyllieHue TEeXHOJOrMH IMOJATOTOBKH IOBEPXHOCTH paHee
YIOKEHHOTO O€TOHA, OTCYTCTBUE CIEHHUAIBHBIX THAPOU3OJIALMOHHBIX 3J€MEHTOB M HEJOCTaTOYHas
repMeTH3alusl CONPsHKEHUH 3HAYMTEIbHO YBEJIMYMBAIOT BEPOSITHOCTh BOSHUKHOBEHMS (MIBTPALUU U
YCKOPSIIOT MpOILecChl (PU3MUECKOro U3HOCA KOHCTPYKIHUH.

Crnenyer OTMETHTb, 4YTO TIPOBEJIEHHBbIE HMHCTPYMEHTAJbHbIE MCCIEOBAHUS HE BBIIBUIM
KPUTHYECKOTO CHUYKEHUS TPOYHOCTH KeJNe300€TOHA UITH CYIECTBEHHBIX OTKIOHEHUI TeOMEeTpUYECKUX
MapaMeTpoB KOHCTPYKLIMM OT MPOEKTHBIX 3HAYEHUI. DTO MO3BOJSET CHeNaTh BHIBOJ, YTO MPUYUHOMN
HapylLIeHUs HKCIUTyaTallMOHHOM HAJEKHOCTH HCCIEAYyEeMOIro OO0bEeKTa SBISAETCS  JIOKAJIbHBIN
TEXHOJIOTHYECKUH JAePEKT, a He MOTePs HECYIIEH CIIOCOOHOCTH COOpPYKEHUS B 11eI0M. JIaHHBIN BBIBOJT
UMEeT BaXHOE IPAKTUYECKOE 3Hau€HUe, IOCKOJbKY II03BOJIIET OTKAa3aThbCi OT JOPOrOCTOSIINUX
MEPOINPUATHA 10 YCHUJICHHIO KOHCTPYKIIMM M COCPEIOTOYHUTH BOCCTAHOBUTEIbHBIE PAOOTHI
HEMOCPEJACTBEHHO B 30HaX HApPYILIEHUS T€PMETHUYHOCTH.
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AHanu3 pe3ynbTaToB 00CIEAOBaHUS MOKA3aJl, YTO MPUMEHEHHE UCKITFOUUTETHHO TTOBEPXHOCTHBIX
THIPOU3OJISIIIUOHHBIX MMOKPBITUH B TIOJOOHBIX CITydasiX HEe 00eCIeunBaeT JOITOBPEMEHHOTO YCTPAaHSHUS
nporeyek. Takue marepuanbl NPEMATCTBYIOT BBIXOAY BOJBI Ha IOBEPXHOCTh, OJHAKO HE YCTPAHSIOT
BHYTpPEHHUE NyTH QUIBTPAIIMU U HE BOCCTAHABIUBAIOT T€PMETUYHOCTh KOHCTPYKIIUHU IO BCEH TOJIIIIHE
kKene300eToHa. B yCIIOBHSX TIOCTOSHHOTO THAPOCTATUYECKOTO JIaBIICHUS BOAA IMPOJOJDKACT
pacrpoCTPaHATbCA MO BHYTPEHHHUM KalWULSIpaM U MUKPOTPELIMHAM, YTO CO BPEMEHEM IPUBOJIUT K
MOSIBJIEHUIO HOBBIX MECT IIPOTEYEK U MOCTENEHHOMY PA3PYLICHUIO 3aIUTHBIX TOKPBITUM.

B cBs3u ¢ aTEM Hambollee palMOHAIBHBIM CIIOCOOOM BOCCTAHOBJICHHS BOJIOHETIPOHHMIIAEMOCTH
SIBJISICTCSI MPUMEHEHHUE TEXHOJIOTMM HWHBEKUHMOHHOW TrepMmeTu3auuu. [IpuHuun neidcTBus JaHHON
TEXHOJIOTUM 3aKJII0YaeTcsi B 3alOJHEHHMM BHYTPEHHUX IYCTOT, MHUKPOTPEIIMH M pPabouux ULIBOB
CHelHabHBIM UHBEKIIHOHHBIM COCTAaBOM, KOTOPBIN MPOHUKAET B JAe(PEKTHbIC 30HBI MOJ JABJICHUEM U
dbopMupyeT BHYTpU KOHCTPYKIIMM CIUIOIIHOM BOJOHENpOHUIaeMblii Oapbep. Vcmonb3oBaHue
BOZIOHA0YXAIOIIEero OEHTOHUTOBOTO COCTaBa MO3BOJIAET JOMOJHUTEIHHO KOMIEHCUPOBATH BO3MOXKHBIE
MUKpoaedopMaluu KOHCTPYKLIMU 3a CYET CIIOCOOHOCTHM MaTepuaja YBEJIMYMBATHCA B 00beMe MpH
KOHTaKTe C BOJIOM, o0ecreunBasi CaMOyIJIOTHEHHE 00pabOTaHHBIX YUaCTKOB.

Pa3paboranHasi TEXHOJOTHS OTIMYAETCA OT TPAAULMOHHBIX CHOCOOOB PEMOHTa TEM, YTO HE
TpeOyeT NeMOHTa)ka KOHCTPYKILMM, yAajJeHUs 3HAYUTENbHbIX 00bEMOB OETOHA WM MOJHOW 3aMEHBI
THIPOU3OJISIIUOHHOTO TMOKPBITUS. Bce paboThl BBIMONHAIOTCS JOKAJIbHO, HEMOCPEICTBEHHO B 30HE
BBISIBJICHHBIX JI€PEKTOB, YTO CYHIECTBEHHO COKpaIlaeT MPOAOKUTEIbHOCTh PEMOHTA, YMEHBIIAET
00BEM CTPOUTEIIBHBIX pa0dOT M CHIIKAET CTOMMOCTh BOCCTAHOBHUTEIBHBIX Meponpustuil. Kpome Toro,
TEXHOJIOTHSI TO3BOJIIET BBIMOJHATH PEMOHT MPU MHUHAMAQIBHOM HApYyIIEHUW JKCIUTyaTaluu
COOPYKCHHSI, YTO OCOOCHHO BaXKHO JJIsI OOIIECTBEHHBIX M CIIOPTUBHBIX OOBEKTOB.

[IpakTrueckass peanu3anuss NOPEAIOKECHHONM METOIMKM I10KAa3aja, 4TO KOMIUIEKCHBIM MOIXOI,
O0BETMHSIOIINN TEXHUYIECKOE 00CIIeIOBaHNE, MHKCHEPHBIN aHAIN3 TPUYNH BOZHUKHOBEHUS J1e(EKTOB
Y TIPUMEHEHNE COBPEMEHHBIX TEXHOJIOTHI HHBEKIIMOHHON THIPOU30JIAIINH, 00SCTICUNBAET 3HAYUTEIHHO
0oJiee BBICOKMIM YpOBEHb HAJECKHOCTU TIO CPABHEHUIO C YCTPAHEHHEM JIUIIh BHEIIHUX TMPOSBICHUUN
MOBPEKJICHUI. YCTAaHOBJICHHE MEPBONPUYMHBI BO3HHUKHOBEHUS IMPOTEYEK IO3BOJSET HE TOJBKO
JUKBUIUPOBATH CYIIECTBYIOIIHNE Ne()EKThI, HO U MPEIOTBPATUTH UX TMTOBTOPHOE MOSBJIICHHE B MPOIIECCE
JAIbHENIIEN SKCIUTyaTallud COOPYKEHMUS.

[Tonyyennble pe3ynbTaThl MO3BOJISIIOT PEKOMEHIOBAaTh pa3pabOTaHHYH METOAMKY ISt
oOcieoBaHUSl U PEMOHTa HE TOJBKO IKENe300€TOHHBIX Yalll TIJIaBaTeNbHBIX OacceiiHOB, HO U
pe3epByapoB IHUTHEBOM M TEXHUYECKOM BOJBI, IIOKAPHBIX EMKOCTEH, OYHUCTHBIX COOPYKECHUH,
MO/I3EMHBIX KENEe300€TOHHBIX Kamep, KOJUIEKTOPOB, TOHHENeW U JAPYTrUX THIPOTEXHHUECKUX
COOPYXKEHHM, OKCIUIyaTUPYEMBIX B  YCIOBHUSX IIOCTOSHHOIO THUIPOCTATUYECKOIO  JABJICHMUS.
YHUBEpCaNbHOCTh MPEATIOKEHHOTO TMOAXO0Ja OOyCIOBIIEHA TEM, YTO OCHOBHBIE MEXaHU3MBbI
oOpa3oBaHus (PUIBTPAIIMOHHBIX KaHAIOB B MOHOJHTHBIX IKEJI€300€TOHHBIX KOHCTPYKIUSX HMEIOT
CXOXKYIO IPHPOIY HE3AaBUCUMO OT (PYHKIIMOHAIBHOTO Ha3HAYECHUS 00BEKTA.

Hecmotps Ha BeICOKYIO 3¢ (EKTUBHOCTh MPEIOKEHHON TEXHOJIOTUH, JalIbHEHIIINE UCCIIeIOBAHMUS
1enecoo0pa3Ho HANpaBUTh HA W3YYEHHE JOJITOBPEMEHHOH paboTOCIOCOOHOCTH Pa3NUYHBIX THUIIOB
WHBEKIMOHHBIX MAaTEPUAIIOB, OLIEHKY HMX MOBEICHHS IPU MHOTOKPATHBIX ILMKIAX YBJIAXHECHUS HU
BBICBIXaHHSI, a TaKXkKe pa3pabOTKy METOJ0B MU(PPOBOTO MOHUTOPHHTA COCTOSIHUS THAPOTEXHHYECKUX
COOPY)KEHHM C WCIOJIb30BAHHEM TPEXMEPHOTO JIA3€pPHOTO CKAHUPOBAHMS, HWH(POPMAIIMOHHOTO
MozaemupoBanus (BIM) u aBTOMaTW3uMpOBaHHBIX CHUCTEM TEXHHYECKOW JMArHOCTUKH. Peanm3zanus
JAHHBIX HAMpPaBJIECHU MO3BOJIUT MOBBICUTH TOYHOCTh OLEHKA TEXHUYECKOTO COCTOSIHHUSI COOPYKEHUH,
YBEIUYUTh CPOK WX O€30MacHOW HKCIUTyaTallid W CHU3UTH 3aTpaThl Ha TMPOBEICHHE KAUTAIHHOTO
pEMOHTA.
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3akmouenue (Conclusion)

B pesynbTare mpoOBEIEHHOTO HCCIEAOBAaHUS BBIOJHEHA KOMIUIEKCHAS OLIEHKAa TEXHUYECKOTO
COCTOSIHUSI JKEJIEe300€TOHHOM dYallld IulaBaTeNbHOro OacceifHa ATieTmueckoro ueHtpa biok 35 u
YCTQHOBJICHBl OCHOBHBIC TNPHYMHBI HApPYyLICHHS €€ BOJOHENpOHHIIaeMocTH. IIpoBeneHHBbIN aHanu3
MPOEKTHON TOKYMEHTALMH, PE3YJIbTaThl BU3yaIbHOTO U JETAIIbHO-UHCTPYMEHTAILHOTO 00CIIe0BaHUS,
JaHHBIE HEPa3pYIIAIOMIETO KOHTPOJII M HMHXCHEPHOTO aHajiW3a IO3BOJHIIM OIPENCUTh XapakTep
BBISIBIICHHBIX /1€(DEKTOB, MEXaHU3Mbl UX OOpa30BaHMS M CTENECHb MX BIMSHUS Ha DKCIUTyaTallHOHHYIO
HA/IEKHOCTH COOPY)KEHUSI.

VYCTaHOBIIEHO, YTO OCHOBHOM TPHYMHOW BO3HUKHOBEHHS MPOTEUEK SBISIETCS HapyIICHUE
TEXHOJIOTHH TIPOU3BOJICTBA OETOHHBIX PabOT, BhIpa3MBIeecs B 00pa30oBaHUHU pabodero («XOJI0IHOTOY)
IIBa TIPY JIBYXATAITHOM OCTOHWPOBAaHHUHM )KEJIe300€TOHHOM Yammy 0e3 yCTpOouCTBa THIPOU3OIISITUOHHOTO
BOJIOHAOYXAOIIEro JJIEMEHTAa B 30HE CONPSHKCHHs OCTOHHBIX MaccuBOB. [log Bo3zaelicTBUEM
MOCTOSTHHOTO THJIPOCTATUYECKOTO JIABJICHUSI 4epe3 C(HOPMHUPOBABIIMKCS TEXHOIOTHYECCKHM Ae]eKT
MPOU30IUI0 O00pa30BaHUE YCTOWYMBBIX MyTeH QUIBTPAIMK BOJBI, YTO TMPHUBEIO K JIOKAJIHLHOMY
YBIQKHCHUIO KOHCTPYKIIMM M CHIDKEHHIO €€ OKCIUIyaTallMOHHBIX XapakTepuctuk. [lpu 3TOM
pe3yabTaThl OOCIEIOBaHMS TOATBEPAUIN COOTBETCTBHE IPOYHOCTHBIX XapaKTEPUCTUK OCHOBHOTO
MaccuBa OETOHA MPOCKTHBIM TPEOOBAHUSM, YTO CBHICTEIBCTBYET 00 OTCYTCTBHH HEOOXOIMMOCTH
YCUJICHUSI HECYIIMX KOHCTPYKIIMH W TO3BOJISIET COCPEAOTOYMTH BOCCTAHOBUTEIbHBIC MEPOIPHUSTHUS
HETOCPEJCTBEHHO B 30HaX HAPYIICHUS TE€PMETHYHOCTH.

Ha ocHOBanum pe3ynabTaToOB HCCIENOBAaHUS  pa3paboTaHa KOMIUJIEKCHAs  TEXHOJOTHS
BOCCTAQHOBJICHHS BOJOHETIPOHUIIAEMOCTH  Kene300eTOHHOW dYamm OacceliHa, OCHOBaHHas Ha
NPUMEHEHHA METOAAa WHBEKIMOHHOH TepMETH3alMl C HCIOJb30BAHHWEM  BOJOHAOYXAIOIIETO
OCHTOHHUTOBOTO  cocTaBa. llpemmaraemas TEXHOJOTHS  MPEIyCMAaTPUBACT  IIOCIIEAOBATEIHLHOE
BBIITOJIHEHUE JTUATHOCTUYECKUX MEPONPHUSITHH, JIOKAIN3AUUI0 JePEeKTHBIX YYacCTKOB, IOJITOTOBKY
KOHCTPYKIIUH, YCTPOWCTBO CHUCTEMBl HMHBEKIIMOHHBIX I1aKEPOB, HArHETAaHHE TEePMETHU3UPYIOIIETO
COCTaBa TOJ] PAaCYECTHBIM JIaBJICHHEM W KOHTPOJIb KauyeCcTBa BBHIIIOJHEHHBIX pabot. [IpruMeneHne nanHOU
TEXHOJIOTUM OOECIIEYMBACT 3alloJIHEHHEe BHYTPEHHHX ITyCTOT, MHUKPOTPEIIMH M pabouuX IIBOB,
BOCCTAaHOBJICHHE T€PMETHYHOCTH KOHCTPYKIIUHU U (HOPMUPOBAHHE JIOJITOBEYHOTO BOJIOHETIPOHUIIAEMOTO
Oapbepa 06e3 JEeMOHTaKa CTPOUTEIIBHBIX DJIEMEHTOB.

[IpakTnyeckas ampoOarysi TPEAIOKEHHOTO  IMOAXOAa  IT0Ka3aja, YTO  HCIIOJb30BaHHUE
MHBEKIIMOHHON TEXHOJOIMH IMO3BOJISIET CYIIECTBEHHO COKPATHTh MPOJOKUTENIBHOCTh PEMOHTHO-
BOCCTAaHOBUTENBHBIX PAbOT, CHU3UTH OOBEM CTPOUTEIHHOTO BMEIIATEIbCTBA W MHUHHUMH3UPOBATH
OKCIUTyaTal[MOHHBIE 3aTpaThl IO CPaBHEHHIO C TPAJUIIMOHHBIMH CIIOCOOAaMU BOCCTAHOBJICHHS
rupousonsauu. KoMiuiekcHoe NpUMEHEHHE COBPEMEHHBIX METO/I0B TEXHHYECKOTo OOCieI0BaHUs,
WHXEHEPHOTO aHallM3a M CIENHATU3UPOBAHHBIX HHBEKIIMOHHBIX MaTEpPHaIOB OOECIEUHNBAET BBHICOKYIO
3¢ HEKTUBHOCTD BOCCTaHOBJICHHUS HKCIUTyaTallMOHHON Ha/IKHOCTH &Kene300eTOHHBIX
THJIPOTEXHUYECKUX COOPYKEHUI.

[TonydeHHble pe3yabTaThl MMEIOT HAYYHYIO W MPAKTUYECKYIO IIEHHOCTh [UIsl OpTaHHU3aIuil,
BHITIONMHSIONIMX ~ TEXHUYECKOe  OO0CieqoBaHWe, MPOCKTHPOBAHUE, KAMHUTAIBHBIA  PEMOHT U
PEKOHCTPYKIIMIO TUAPOTEXHUYECKHX COOpyXeHHH. Pa3paboraHHas MeToAMKa MOXET OBITh
WCTIOJIh30BaHa TPU 00CIIEIOBAaHUH U BOCCTAHOBJICHUH JKEJIE300€TOHHBIX Yalll TUTaBaTEIbHBIX 0AaCCEHOB,
pe3epByapoB Pa3IUYHOTO HAa3HAUEHHSI, OYMCTHBIX COOPYKEHHH, MOKapHBIX €MKOCTEH, TEXHUYECKHX
TOHHEJNEW M JPYruxX OOBEKTOB, JKCILTyaTHPYEMBIX B YCIOBHSIX TOCTOSHHOTO BO3JCHCTBHS BOJBI.
[TpumeHeHne MpeI0KEHHOTO MOIX0a TIO3BOJISIET TIOBBICHTh HA/ICKHOCTh SKCILTyaTallud COOPYKEHUH,
VBEIIMYUTh CPOK HX CIY)XKOBI, CHU3UTh BEPOSTHOCTH MOBTOPHOTO BO3HHKHOBEHHS TPOTEYECK U
00eCTIeYnTh palOHAILHOE UCTIOIh30BaHNE (DMHAHCOBBIX U MaTEPHAIBLHBIX PECYPCOB MPH BBHITTOTHEHUN
PEMOHTHO-BOCCTaHOBHUTEJIBHBIX PA0OT.
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[lepcieKTUBHBIM HAmNpaBJIECHUEM JAJbHEUIINX HCCIECIOBAHUN SBJSETCS COBEPILIEHCTBOBAHUE
TEXHOJIOTUM MHBEKIMOHHON TE€PMETU3AlMM C MCIIOJIb30BAaHUEM COBPEMEHHBIX KOMIIO3UIMOHHBIX
MaTepuaioB, pa3padoTka METOJOB  MH(PPOBOTO  MOHHTOPHHTAa  TEXHUYECKOTO  COCTOSHUS
TUAPOTEXHUYECKUX COOPYKEHHH Ha OCHOBE TEXHOJOTHU TPEXMEPHOrO JIA3€PHOr0 CKAaHUPOBAHUA U
nH(OpMaMOHHOTO MoenupoBanus 3nanuii (BIM), a Takxke olleHKa JOJTOBEYHOCTH BOCCTAHOBICHHBIX
KOHCTPYKUHMI B YCIIOBUSIX JUIUTEIIBHOTO BO3JICUCTBUSA TMAPOCTATUYECKOrO JABJIICHUS M IEPEMEHHBIX
SKCIUTyaTallMOHHBIX ~ HAarpy3oK. Peanu3anus  yKa3aHHbIX  HAIlPaBJICHUM  MO3BOJUT  IOBBICUTH
3¢ (HEeKTHBHOCTh TUATHOCTHKY, IPOTHO3UPOBAHMS TEXHUYECKOTO COCTOSIHUS M YIIPABJICHUS )KU3HCHHBIM
IIUKIIOM >K€JI€300€TOHHBIX THIPOTEXHHUECKUX COOPYKEHUH.
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TURNING Al HALLUCINATIONS INTO HOMEWORK

Hlamwmwuesa Amuna Pagharnvesna,

Mazucmp nedazo2udeckux Hayk, cmapuui npenooasamens 1apa3cko2o yHugepcumema umenu
M.X. Hynamu, 2. Tapas,

3yaygpoea Munena bonebvekosna,

cmyoenmka Tapazckoeo ynueepcumema umenu M.X. [yrnamu, paxyromema « Qunonoeuu u
2yMaHumapHulx Hayky», e.Tapas,

baxuposa Amuna PagpxamosHa,

cmyoenmka Tapasckoeo ynusepcumema umenu M.X. /[ynamu, ¢paxyremema « Quiono2uu u
2ymanumapHulx Hayky», e.Tapas,

Haoaeea Acmun HAcunosna,

cmyoeumka Tapasckoeo ynusepcumema umenu M.X. /[ynamu, ¢paxynemema « Quionozuu u
2YMaHumapHulx Hayky, 2.Tapas,

By now, every lecturer has their own story to tell. A student hands in a written assignment; the
grammar is suspiciously flawless, yet somewhere in the middle there’s a ‘fact’ that simply doesn’t hold
water — a made-up date, a fabricated rule, or a quote from a book that never existed. Ask the student
where they got it from, and the answer is almost always the same: ‘That’s what ChatGPT or Al said.’

For a while, the reaction of most people was to ban this tool, add a relevant clause to the
curriculum or install a plagiarism detector. This is an excellent approach when it comes to tests,
assessments and exams. But if you look at it from another angle, a model that occasionally spouts utter
nonsense with complete confidence is, in fact, a perfectly valid subject for learning in its own right. If
you can’t stop people from running ChatGPT before a lesson, why not open it up right there in class and
analyse it together? Let’s call these errors ‘Al hallucinations’.

Hallucinations are not mistakes to be concealed, but text that can and should be analysed. What
makes this phenomenon interesting from a linguistic point of view also makes it dangerous from an
informational point of view: in terms of tone, these texts are indistinguishable from genuine ones. There
are no qualifiers, no hesitations, no ‘I think’. The model cannot tell the difference between what it
knows and what it assumes, and so neither can the reader. Shifting the perspective on Al limitations,
Gutierrez argues that technological errors should not be viewed merely as system failures, but rather as
valuable pedagogical opportunities to enhance students' linguistic vigilance[1].

This distinction is, in essence, the very essence of what Norman Fairclough, back in the 1990s,
termed ‘critical linguistic consciousness’, the idea that students should be taught not merely to produce
‘correct’ or ‘appropriate’ language, but to ask: who decided that this is correct, and on what grounds? Of
course, he was writing about social power and institutional norms, not chatbots, but the core idea
translates almost perfectly. We should not simply take a text at face value, but rather analyse the
mechanism that produced it and the ‘authority’ on which it relies.To bridge the gap between Al
utilization and higher-order cognitive skills, the Critical Al Engagement Cycle has been proposed as an
effective framework for developing evidence evaluation among language students[2].

From a practical point of view, one could use an exercise in which students take on the role of
editors rather than users

Here’s roughly how I would go about it, and how some teachers are already experimenting with
different variations of this approach. Use Al to generate a text on a topic the students are studying — an
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explanation of grammar, a brief cultural fact, or a writer’s ‘biography’. Deliberately challenge the model
in areas where it usually fails: little-known dates, rare grammatical exceptions, secondary sources. Hand
out the resulting text to students, not for reading, but for checking.

Their task consists of three stages:

1. Marking — go through the text line by line and mark anything that seems incorrect: a
statement, a rule, a number, a name.

2. Verification — check each mark against reliable sources: a grammar reference book, a corpus, a
dictionary entry, or an academic source. Of course, under no circumstances is it permitted to cross-
check with another chatbot — this is considered a breach of the assignment rules.

3. Revision — prepare a corrected version and, more importantly, a brief note explaining why the
original text was incorrect and what evidence supports this.

Many have already carried out similar work with students. They encouraged pupils to deliberately
trick the Al into generating false content, and then to check the results for accuracy, and report that
framing the task in this ‘spot the mistake’ style really does motivate children who would otherwise not
sit still during grammar exercises. Turning the task of finding mistakes into a bit of a competition
largely solves the problem of motivation for you.

This immediately raises the question: Why is this approach truly effective from an educational
perspective?

It solves two problems at once. Firstly, the obvious one: students learn not to accept a text at face
value without critical thought, which is important far beyond the confines of the lecture theatre.
Research into the identification of ‘hallucinations’ in university and even school settings has shown that
students consistently overestimate their ability to spot fabricated claims and do not check quotations
thoroughly enough; a confident tone is automatically taken as an indication of accuracy. It is precisely
structured, repetitive practice in marking and checking that really makes a difference, rather than a one-
off warning in the first week.

Secondly, there is a less obvious problem: correcting poor writing is a more effective language
exercise than writing a good piece from scratch. To explain why a rule is incorrect, a student must
formulate the correct rule, cite its source and justify the correction in their own words. This combines
editing, source research and metalinguistic commentary into a single task.

It is worth noting, however, that this only works if the fake content looks genuinely plausible,
rather than being a caricatured error that nobody would believe. And it only works with primary sources
(dictionaries, grammar books, corpora) rather than re-checking using Al, which simply ‘whitewashes’
the same uncertainty through a different model. The aim of this exercise is to teach students to trust
facts, not certainty. If, as a result, they end up trusting some other ‘authoritative voice’, the whole point
of the exercise is lost.

None of this requires students to stop using Al tools realistically speaking, they won’t do that
anyway.
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YCKOPEHHBIA METO/] ONPEJAEJEHUS 30JI0TA, MAJLJIA/IUSA, CEPEBPA B PYJIE
IMPOBUPHO-PEHTT'EHO®JIYOPECHEHTHBIM METOJ1OM

Axoo Enena Bnaoumupoena

Hauanvnuk ucnvimamenvnozo yenmpa,

Pecnybnuxa Kazaxcman, 2.1lagrooap;

Macaxoaesa Coghva Pycnanosna

Kanouoam xumuueckux nayx, npogheccop,

Pecnybonuxa Kazaxcman, . Ilasnooap

Kapamypzuna Anua Amupircanoena

Ma2ucmp, HanpasieHue: XUMU4ecKas mexHou02us Heop2aHuiecKux
sewecms, HauaIbHUK CAHUMAPHO-NPOMBIULTIEHHOU

nabopamopuu, Pecnyonuxa Kazaxcman, e.1laénooap

AHHOTAIUS: B CTaThe aHAJIM3UPYETCS YCKOPEHHBIA (PU3UKO-XUMUUYECKUN METOJ| ONpeaeseHus
30J10Ta, mamnagus, cepedpa B kBapieBocynbpuaHon pyne. [lomobpano HeoOxonumoe o0OpynOBaHHE,
MaTepuaibl ¥ PEaKTUBBI, H3JI0’KEHBI PEKOMEHIAlUK JJI1 BEIOOpA YCIOBHI peareHToB, Mo100pa MIMUXTHI.
Ornrcana METOIMKA TEXHOJIOTHYECKUX MMapaMeTPOB MPOBECHUS TUIABKH KBapIEBOCYIb(OUIHON pyIbl B
COCTaBe IIUXTHI C MOTYYCHHEM MeTaula M Iuiaka. M3moxkeHa MeToAuKa KyNnelupOBaHUS CBHHIIOBOTO
CIUIaBa Ha Kamemsx. BHeceHbl WIIIOCTpalliy TOIIaroBOro MpoBeleHHs uccienoBaHus. [IpousBeneH
pacueT MNPOIEHTHOIO COJEpXKaHUsS 30JI0Ta, Najllaaus, cepedpa B pyAe IO pe3yjabTaTaM aHajIu3a.
CdopMynurpoBaHbI BEIBOJIBI TIO UTOTY TTPOBEACHUS UCCIIEIOBAHUS.

BBenenue. M3BneueHne U aHanu3 JIparolieHHBIX METAIJIOB B pyJaxX, TOPHBIX MOpojJax - pabora
HieneTuiabHas u Tpynoemkas. [Ipoiecc u3BiedeHUs] UMEET Psii OCOOCHHOCTEH M Kak J000H Apyroi
XUMUYECKUA aHaimM3 TpeOyeT TOYHOCTH, pacxoja MaTepHalioB, pEaKTHBOB, crenuduaeckoe
o0opy/noBaHue, TTOMUMO 3TOrO, BIUSHUE CaMHUX OJIarOpOJHBIX METAIOB APYr Ha JAPYra OCIOXKHSET
MpoIIECC aHAIN3a.

s Gornee MOJNHOTO pasfesieHusl 305I0Ta U cepedpa MpH PAaCTBOPEHUHU 30JI0TOCEPEOPSHOrO
KOpOJIbKa B a30THOM KHCIJIOTE TIPH MPOOHUPHO-ONMTHUKO-dIMHUCCHOHHOM aHaIu3e, HE0OXOJAMMO, YTOOBI
orromenue Au:Ag B Hem Obuto He meHee 3:1 [1, c. 14]. [Ipu MeHbIIeM cojepkaHuu cepedpa He Bce
cepedpo MOXeT OBbITh KOJMYECTBEHHO OTAENEHO OT 30J0Ta B KOPTOUKE MPH TPaBUMETPUUYECKOM
ananuze. [lomyuaercs cepeOpsiHast «3acamay.

Eciu mpoGa conepXuT MeTaibl IUIATMHOBOM TPYIIBI, TO pPE3yJabTaT TPaBUMETPUUYECKOTO

aHaJIM3a MOXKET OBITh 3aBBIIICH, TaAK KaK B IIPOLECCE TUTEIILHOM TJIaBKH IIAaTUHOUABI KOJIJICKTUPYIOTCA
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CBHHIIOBBIM CIUIaBOM, Jajiee, NMPH IOJHOM KYIEJIWPOBAHUH, IUIATHHA M TMaNIaJAWNA KOJIWYECTBEHHO
IIEPEXOAT B 30JI0TOCEPEOPSIHBI KOPOJEK W IPH JAAJbHEHIIEM pa3BapuBaHUU B a30THOM KHUCIIOTE
TOJIBKO MaJUIaJIuK MepexoauT B pactBop [1, c. 9].

Ocrola MOXKHO cJieNaTh BBIBOJ, YTO IMOMHUMO pPacxojila MaTepHalioB, TPYAOEMKOCTH aHaju3a,
MOTPEUIHOCTh METOAA W TOYHAS MJIECHTH(UKALUS IParoleHHBIX METAJUIOB 1O OTAEIBHOCTH SIBISIETCS
aKTyaJbHOU MPOOIEMO.

C uenpl0 ONTHUMM3AIMM METOAA aHajdu3a W JallbHEHIIero ero MNpUMEHEHUS MpPeaoKeH
KOMOMHHPOBAHHBIA MPOOUPHO-PEHTIeHOGIIYOPECIICHTHBI METOJ| ONpPENENIeHUs 30J10Ta, Mauiagus U
cepeOpa B pyame. OmmcaHa METOIWKA, MPEAIOKEHO HEOOXOaUMOe O0O0OpYIOBaHHWE U PEaKTUBEHIL
OntuMuzanusi METoJa 3aKJII0YaeTcsi B HSKOHOMHH PEAaKTHBOB, COKpAIEHWH BPEMEHHU BBITIOJHEHUS
aHalln3a, a TaK)Ke KOMILJIEKCHOE OMpe/IelIeHne MacCOBBIX JI0JIeH 3010Ta, najuiaaus, cepedpa B pye.

Marepuanbt u Meroabl. OOBEKTOM UCCIeNOBaHHMs B JaHHOM pabore BblOpaHa
KBapIIeBOCYIb(HUIHAS Py/Ia, B COCTABE KOTOPO MMEETCSl MacCOBBIE JIOJIM 30J10Ta, MalIaans, cepedpa.

[TpoOupHO-peHTreHO(ITYOPECIEHTHBI METOA ONpeAesieHus 30J0Ta, Nauiaaus, cepedbpa B
KBapLEBOCYIb(UIHON pyJie 3aKI0YaeTcsa B MPOOUPHOM KOHIIEHTPHUPOBAHUU OJIArOPOJIHBIX METAJIIOB B
CBUHIIOBOM CIUIaBe, KYIEJIMPOBAHUM CIUIaBa U JajbHEHIIed CheMKE Ha PEHTreHO(IyOpecleHTHOM
CIIEKTPOMETPE C BHYTPEHHEH aBTOMaTHUeCKOM cuctemoit kanuoposku Niton XL2 Plus.

[TpoOupHOE KOHIEHTPUPOBAHHE COCTOSIIO M3 THTEIBHOW IJIABKM M TMOJHOTO KYIEIHPOBAHUS.
TurenbHas TUTaBKa OCHOBaHA Ha (U3UKO-XMMHYECKHX MpOIeccax, MPOMCXOIIIINX TPH IIaBICHUH
aHAJIM3UPYEMOT0 BellecTBa MPOObI C IIMXTOW, B COCTAB KOTOPOHW BXOIMIIM KOJUIEKTOPOOOpa3oBaTellb
(oxcua cBUHLA), (pIrOC, BOCCTAHOBUTEND (KpaxMai). B mpoliecce niaBku OKCHJT CBUHIIA BOCCTaHOBHIICS
10 Metauia. PacruiaBieHHBI CBUHEI TOTJIOTHJ YacTHUIBI 30J10Ta, Majuiaaus, cepedpa. B pesynbrare
IUTAaBKU MOJIYYHJIM CBUHIIOBBIN cruiaB (BepkOieil) u nuiak [1, c. 8]. IlomoOpanu muxty Takoro cocrasa,
YTOOBI MOTYYHIICS JIETKOIUIABKUI IUTAK C MaJOl BA3KOCTBIO, KOTOPBIN HE MPEMsITCTBOBAJ CBUHIIOBOMY
craBy cobparbes Ha jHe Turias. KsapueBocynbduiHas pyna oOiazaer BOCCTaHOBUTENBHOU
CIOCOOHOCTHRIO K CBUHITY. B Tabnuiie 1 mpencraBieH cocTaB IMIMXTHI.

Tabnuya 1. CocTaB MIAXTHI

Macca Taer Cona (HaTpwid bypa (uatpuii Hurpar Hurpar
HaBECKH (okcun o TeTpabopHO- Crekio, T
YIJCKUCIIBIN), T o HATpHS, T cepebpa, r
npoObL, T | CBUHIA), T KHCITBIN), T
B cootHo-
50 50 135 20 20 42 meHun 3:1
(Ag:Au)

[Tpo6y m3menbuunu g0 kpynHoctu 0,071 mm, TmarenpHO nepemenianu. Cmech colbl U Oyphl

TaKXKe TINATENFHO TIepeMelIany IMepel IIMXToBaHHMeM. B mpoOy mNOMHMO MIMXTHI JOOAaBHIIH
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HE00X0IMMOE KOJIMYECTBO HUTpaTa cepedpa, T.K. 30JI0TO PacTBOpsieTcs B cepedpe B OTIMYME OT CBUHIIA
B JIOOBIX COOTHOUICHHUSX, B CBOIO oOuepenb cepedpo oOpasyeT CO CBHUHIOM HENPEPBIBHBIA Pl
pacTBOpPOB, TaKMM OOpa3OM TMOBBIIIAETCS BEPOSTHOCTh IEpexofa 30JI0Ta B CBUHIIOBBIN CIIJIaB
(BepkoOIIEiH).

B kauectBe ocHoBHOro (piroca ucnonb3zoBanack coma Na;COz — ona o0Opa3yer JerkoriaBKue
COEJIMHEHMS C KMUCIOTHBIMU OKCHJIaMH, pa3jiaraeT CHIIMKAThl. J{JIs OIJIaKOBBIBAHUSI OCHOBHBIX OKCHIOB
B KauecTBe KUCIOro (roca nmpuMeHsiach Oypa.

OaHuM U3 BaXKHEUIINX PEareHTOB SBIISETCS IJIET, OH BBIIOJIHSAET pa3HOoOOpazHble QYHKIUU MIPU
TUTEJIbHOM IUIaBKE: pearupyss ¢ KpPEMHE3eMOM U JApPYTMMH OKCUAAMM, OOpa3zyeT JIErKOIUIaBKUE
COCMHEHUS, OKHUCIISIET CYIb(UIBI, MPOAYKT BOCCTAHOBICHHS TJIETa — METAUIMYECKUH CBHHEN —
SABIIACTCS KOJUJICKTOPOM Ui OJIarOpOJHBIX MeTauioB. OKHCIUTENEeM SBISETCS HUTpAT HaTpus,
BOCCTaHOBHUTEJNIEM — Kpaxmai [1, c. 19].

3alMXTOBAaHHYI0 HABECKYy MOMECTHIM B HarpeTsiii n0 900°C maMOTHBIA THrenb, CBEpXY
IIOMECTUJIM CMECh B BUJIE KPBIIIKU CO/bI U Oypbl B cooTHOLeHUH 3:1 B konmyectse 20 I. U TUIaBUIIU B
MydenpHOI meun npu Temmepatype 1000-1100°C B Teuenne 60 MuHyT.

B Hayaje mIaBKH TeMmiepaTypy MemienHo momusiu g0 1000°C. TIpu temmeparype 700-900°C
COJIEP’)KUMOE THUIJISI HaYMHAET IJIaBUThCS, 110 BCEMY OOBEMY MPOMCXOAUT BOCCTAHOBJIEHHE IJIETa IO
METAJIJINYECKOI0 CBUHIIA, OJIHOBPEMEHHO IIaBuTCs Oypa. CoaepKumMoe TUTJIS IJIaBUTCS U IPUXOIUT B
IBUKEHHME, MPOUCXOJUT paslioKeHHWE MaTepuana MpoObl — OLUIAKOBBIBAHHE €€ KOMIIOHEHTOB,
pacIiiaBlieHHbIH CBUHEIl pacTBOpsET OJaropojHble MeTalluibl. PacTBOpeHHas Macca KaXeTcs KHUISIEeH
u3-3a OypHO BBIIEJSIOIIErocsl yryIeKucaoro rasa. Koraa MOBEpXHOCTh paciulaBa yCIIOKOMJIACH,
Temnepatypy B MydenpHOM Teun moamsnu m0 Temmepatypsi 1100°C. Ilpu sToii Temmepatype camka
BbiepkuBasiack 10 MuHyT. PacriiaBieHHbIN cBUHEN, pacTBOPsIS 0J1aropo/iHbIe METAUIbI, OMMYCTHIICS Ha
JHO TUTJIS Onarojapsi cBoed OOJIbIION INIOTHOCTH M Majoi BA3KOCTH paciuiaBa. [Iporecc TUrenbHOMR
maBky 3aBepuwics [ 1, c. 20].

PacriaB BeUTMIIM B TMOJOIPETYIO, CMa3aHHYIO MeloM wu3ioxkHUIy. [locnme oxmnaxneHus
3aTBEpACBIIYI0 MacCy M3BJICKIM U3 W3JIO0KHUIIBI, OTACIWIM CBUHEI] OT HUIaka. Xopouas KOBKOCTb
CBHHIIa U Macca B mpezaenax 35 r (mpu macce HaBeckd IpoObl 50 r) ykaspIBaeT Ha TO, YTO IIHUXTa
nonoOpana mpaBuibHO [1, c. 20]. Ha pucynke | mpejacraBieHa MeTaulndeckas macca IO UTOTY

IMPOBCACHU ITIJIABKH U OTACJICHUA IIJIaKa.
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Pucynox 1. Meramueckuil CruiaB, OTIACICHHBINA OT IIJIaKa

OxucnuTenpHas IUIaBKa HA KalessX BBIIOJIHIACH JJIS OTJENEHUS OJaropoJHBIX METAUIOB OT
cBunna. ITycThle kanenu npokamwiu B MydenbHoit eun npu 900°C B Teuenue 15 MuHyT. OTKOBaHHbII
B ¢opMme KyOa CBHHIIOBBIM CIUIaB MOMECTHJIM HAa HArperyr Kamenb. Mydens 3akpsum. CBUHEN B
TeueHMH 3-5 MHHYT Tlepelien B pacmiaB. TemmepaTypy mydens aepxamu B mpeznenax 900-950°C,
JIBEpIlY IPUOTKPBIBAIIM, PACIJIABICHHBIA CBUHEL, B3aUMOJICHCTBYS C KMCIOPOJOM BO3yXa, MEePeXoIuil
B rier. Ha pucyHke 2 mpejacTaBieH Npolecc KyNeaupoBaHUs. PacrulaBieHHBIM TIJ€T SHEPrUyHO
OKHCIISUT JI0 OKCHIOB BCE METAJIbl, HAXOMAIIMECSs B CBUHIIOBOM CIUIaBE, KpoMme OJaropoJHBIX,
pacTBOpsI OKCHIbl META/NIOB M BIMUTHIBAJICS BMECT€ C HUMHU B IOPUCTBIM MaTepuan Karelu.

HeOonpmas yacth riera HncnapuniiacChk.

Pucynoxk 2. Ilpouecc KyneampoBaHUs
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Ha xynemsuuto 3arpaunBanoch npuMepHo 45 MUHYT. Ilo OKOHYaHMM KyNensilMKM Ha Kamneiu
oCTaJICsl 30JI0TOCEPeOPSTHONAIUIAIUEBBI KOpOJeK OKpyroil ¢opmbl. Kamenbs u3 mydens wu3Biexiu
MEJIEHHO, 4YTOOBl OXJIAXJEHHE KOpPOJIbKa MHUIO MOCTeNneHHO. OCTBHIBIIMKA KOPOJEK OYHMCTUIM OT
Marepuaia kamenu [ 1, c. 20].

W3roroBuim MOJUIOKKY B BUAE TAaONETKH M3 OOpHOW KHCIOTHI B mpecc (opme, Ha KOTOPYIO
YCTAaHOBUJIM KOpoJieK. bopHasi KuClloTa HECENEeKTMBHA K PEHTIEHOBCKUM M3JIYy4YEHUSAM, IO3TOMY €€
MOXKHO TMPUMEHSATh B KadecTBe MOMJIOXKKHU A cbeMkH. Ha pucynke 3 mpencraBieHa TabieTka u3
OOpHOHM KHCIIOTHI JJII PEHTIeHO(IYOPECIEHTHOW CBhEMKH M CaM 30JI0TOCEepPEOpSHOIAIIIAINCBBINA

KOPOJICK.

a5
Pucynok 3. llpeccoBanHas TabineTka u3 OOpHON KUCIOTHI C OTBEPCTUEM IS
PEHTIeHO(ITYOPECLIEHTHON CheMKHU
ITpu momoiu pentrenodayopeciientHoro crekrpomerpa Niton XL2 Plus nposenn cheMky
KOpOJIbKa, MPEACTABIEHHYI0O Ha pUCYHKE 4, Ha aHaIUTHYecKUX Becax ¢ TouHocThio 0,0001 rpamm

B3BCCUJIN €T0 MACCy.

= 7000 3nekTpoHvKa assa) |
Mepexoa v | VIHCTPYMEHTLI ¥
Bpema 60.0

Ele | & i +20

Ru 0.17 0.078| &
Pd 1.55| 0.13
Ag 54 .97 1.82|=
Cd 3.02 0.24
Au | 0.44| 0.088

Pb 10.94 0.23
Bi 142 0.096

Pucynok 4. Pe3ynbTaThl ChEMKH 30J10TOCEPEOPSHONAIIIAMEBOr0 KOPOJIbKa Ha

pentreHoguryopectienTHOM ciekrpomerpe Niton XL2 Plus
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Pe3yabTaTsl U o0cy:kaeHue. Ilo utory mpoBefeHus UCCIEIOBaHHUS ObUI MPOU3BEICH PAacyeT
COZIep KaHUsl MAaCCOBBIX JIOJICH 30J10Ta, MaJIaIus U cepedpa B KBapLeBOCYIb(OUIHON pye.

Tabnuya 2. ConeprkaHue 30J710Ta, cepedpa, najiaaus B KOPOJIbKe:

Au Ag Pd
0,44+0,13 54,97+1,82 1,55+0,08
EEEEE 40,0232 rpamm
i 0,003 rpamm

Pacuyer cepeOpa Ha TOHHY PyabI:

0,0232 rpamma — 100%
Ag B xopoibke — 54,97 %

h O h
Ag=—0,0127 r cepebpa B KOpOIbKE

PaccuutbiBaemM maccy 4ncToro cepedpa B npooe:
- 1 C. /[ 1699

¢ 1079

169,9 — 0,003 r B mmxre ! Q .

107,9 — 0,001905 r uncTsIit AQ BIIOKEH B ITUXTY

0,0127 r—0,001905 r = 0,011095 rpamm — cepedbpa B KOpOJIbKE
6e3 yuera nobasnennoro peakrusa ! C . /

PaccunthiBaeM Maccy cepedpa Ha TOHHY py/bl, B r(paMMax:

0,011095 r — 50 r ipoOBI pyAbI

x — 1000000 rpamm;
[ ! C 221,9rnaTonny

PaccuntbiBaem maccy cepedpa Ha TOHHY pyabl, B %:

1 r—0,0001%

2219r—x;
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I 1 C 00222%

Pacuer 30;10Ta Ha TOHHY pYAbI:

PaccuurbiBaeM Maccy 30J10Ta B KOPOJbKE, B rPaMMax:

0,0232 r —100%

Au —0,44%

~ h Oh ~ -
' O ———  TUT TT TT P koponbke

PaccunThiBaeM Maccy 30J10Ta HA TOHHY py/[bl, B r(paMMax:

0,0001 r— 50 r pyast

x — 1000000 r;

h 0]

e CHU Tt na TOHHY PY/IBI

PaccunThiBaeM Maccy 30J10Ta HA TOHHY pyabl, B %o:

1 r—0,0001%
2,00 —x;
I 1 O 0,0002%

Pacuer nannagusi Ha TOHHY pyAbI:

PaccunthiBaeM Maccy najijiaausi B KopoJjbKe, B rpaMMax:

0,0232 r —100%
Pd - 1,55%

~ h Oh ~ -
O A ———— T TT TT B Koponbke

PaccunThiBaeM Maccy najjiagusi Ha TOHHY PyAbl, B IpaMMax:

0,0004 — 50 r pyast

x — 1000000 r;
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h O >

0 A T TT Ha Tonny pyas!

PaccuurbiBaeM MacCcCy nauiausi Ha TOHHY Py/Abl, B %:

11— 0,0001%
8,00 r—x;
[ 0A 00008%

B xome mpoBeneHus wucciaeaoBaHUs OBLUIO COKpAIIEHO BpPEMs Ha BBINIOJIHCHHE aHAINM3a, a
MMEHHO, JTambl PAcCTBOPECHHS 30JI0TOCEPEOPSHOMAIATUEBOTO KOPOJbKAa B a30THOM KHCIOTE C
JAIbHEUIITNM B3BEITUBAHUEM OBUIM OMYIIEHBI, B BHJIY TOTO, YTO TPAaBUMETPHUSCKUNA METO]I 3aMCHUIIN
Ha PEHTTeHO(ITYOPECIICHTHYIO CheMKY. B pe3ynbrare uero moiaydriv 3Ha4YeHHE MAacCOBBIX JIOJICH Tpex
JPAaroleHHbIX METAIOB OJHOBPEMEHHO, 0€3 OTIEIbHOH ITOATOTOBKH AaHAIMTUYECKOW MpPOOBI H
COKOHOMMJIH PacX0]l PEaKTHBOB.

Ecnu cpaBHMBaTh [aHHBIE METOA C aTOMHO-a0COPOIIMOHHBIM METOJOM, MPEUMYIIECTBOM
SIBJISIETCSL OTIpPEZICNICHUE OCHBIX Py, MO pe3yyibTaTaM MPOBEJACHUS IUIABKU KOTOPOTO MOJIy4aeTCs
KopoJjek ¢ Becom meHee 0,1 rpamMmMm. A mpu aTOMHO-aOCOPOLIMOHHOM METOJIE JOMYCTUM KOPOJIEK BECOM
He MmeHee 0,5 rpamm [1, c. 21].

BeiBoabl. Ilo pesynbraram wHcCCleqOBaHUS MOXHO CJHI€JaTh BBIBOJA, YTO TMPEIOKEHHAs
METOJMKa MMEET MOTEHIMAT U MOXET ObITh MPUMEHHMMA Ha PyIHUKaX, B JabopaTopusx oOoraimieHus

Py, J0OBIYH IparoleHHBIX METAJLJIOB.
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Abstract

Against the backdrop of continuous global energy transition and frequent adjustments to carbon
tariffs and import/export trade policies worldwide, the prices of core raw materials such as silicon and
silver paste fluctuate drastically on a quarterly basis. Cross-border heavy-asset manufacturing groups
with business operations covering over 160 sovereign states face compound financial risks including
liquidity crunches, overseas customer credit defaults and cross-border tax compliance issues. Traditional
financial planning relies on static spreadsheets and manual calculation after monthly or quarterly
financial closing to conduct risk control, which suffers from inherent drawbacks such as delayed risk
identification, insufficient joint analysis of multiple correlated risks and inflexible budget frameworks,
continuously amplifying corporate operating losses and making it hard to predict hidden risks in
medium and long-term investment and capacity expansion plans in advance. Artificial intelligence
technologies including machine learning, natural language processing and explainable generative large
language models can connect structured corporate financial ledgers and massive unstructured global
industry information, building an integrated control system featuring real-time risk identification,
quantitative multi-scenario simulation and dynamic budget adjustment. This paper follows a complete
research logic of "defects of traditional risk control — principles and application paths of core Al
technologies — construction of intelligent risk control system together with implementation constraints
and matching solutions”. Three secondary subsections are set under each primary chapter without
tertiary headings. Combined with empirical data from transnational photovoltaic manufacturers, the
research proves that a collaborative Al risk control system can cut comprehensive financial forecasting
errors by more than 60% and significantly reduce annual losses caused by bad debts and overstocked
capital occupation. This study provides theoretical support and operable transformation plans for similar
global heavy-asset manufacturing enterprises to improve risk management through digital intelligent
finance.

Keywords: Artificial Intelligence; Financial Planning; Financial Risk Management; Machine
Learning; Cross-border Manufacturing Enterprises

Introduction

Global industrial chains have entered a period of high volatility after 2022. Raw material prices for
photovoltaic, new energy and other manufacturing sectors experience periodic sharp swings, while
various countries continuously revise carbon border adjustment rules, import tariffs and regional
industrial subsidy policies. For multinational manufacturing enterprises that deploy production bases
and sales networks across dozens of countries, financial planning covers full-cycle links including
annual budget preparation, quarterly rolling revenue forecasting and long-term factory investment
evaluation. Various types of risks such as capital chain tension, supplier credit collapse and cross-border
regulatory penalties interweave and spread mutually, which puts forward higher requirements for
enterprises’ real-time risk perception and dynamic adjustment capacity in financial planning(’. For a
long time, most cross-border manufacturing enterprises have adopted manual static risk management
modes matched with traditional financial planning work. All risk screening, loss estimation and budget
adjustment work depend on financial staff sorting historical financial statements manually after
accounting closing. This post-event risk disposal mode cannot capture emerging risk signals in a timely
manner, nor can it quantify the chain reaction brought by multiple risk factors simultaneously, leading to
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frequent overestimation or underestimation of capital demand in medium and long-term investment
plans, and bringing tens of millions of scale recoverable operating losses to enterprises every yearl'l,

With the maturity of machine learning, natural language processing and large language model
technologies, artificial intelligence has achieved large-scale industrial landing in the financial field.
Intelligent systems can automatically process massive structured financial data and multilingual
unstructured policy texts, realize real-time early warning of potential risks and carry out thousands of
sets of capital allocation simulation under different risk scenariost. Existing domestic and foreign
academic literatures have verified that time-series Al algorithms have outstanding advantages in
enterprise liquidity risk prediction, and NLP tools can greatly improve the efficiency of capturing
overseas policy risks!™. However, most existing research only focuses on the prediction accuracy of a
single algorithm, lacking systematic research on the whole-process matching application of multiple Al
technologies in enterprise complete financial planning risk management. Few studies construct a closed-
loop intelligent risk control framework covering data governance, risk identification, multi-scenario
optimization and model iteration, and rarely summarize the practical resistance and targeted solutions in
the actual digital transformation of manufacturing enterprisest.

On the basis of sorting out the research gaps in existing literatures, this paper takes cross-border
heavy-asset new energy manufacturing enterprises as the research object, combines TOE framework and
dynamic capability theory to carry out research. The overall research framework is standardized: three
primary chapters are set in the main text, and each primary chapter is equipped with three equal-number
secondary headings, and no tertiary headings are used in the full text. The research ideas are as follows:
first, summarize three major inherent defects of traditional manual risk management matching financial
planning; second, expound the operation mechanism and specific application scenarios of three core Al
technologies serving financial risk control; third, build a full-cycle Al intelligent risk control closed-
loop framework, sort out four major realistic obstacles in enterprise landing, and put forward complete
supporting optimization countermeasures. This paper selects the actual operation data of a leading
photovoltaic multinational enterprise for empirical verification, and the research results can provide
operable digital transformation reference for manufacturing enterprises of the same type to embed Al
into financial risk management links.

1 Deficiencies of Risk Management under Conventional Corporate Financial Planning

1.1 Delayed Risk Identification and Restrictions on Data Processing

At present, risk identification in most traditional manufacturing enterprises fully relies on monthly
and quarterly financial closing procedures. Financial staff have to manually organize balance sheets and
income statements before conducting indicator screening. The whole manual sorting and verification
process takes 15 to 30 working days, creating an inherent time lag in capturing risk signals“il. For
multinational photovoltaic manufacturers with multiple overseas automated production bases and global
sales networks, the quarterly price fluctuation range of upstream core raw materials like silicon ingots
and silver paste can exceed 30%. EU CBAM rules, Southeast Asian import quotas and national
photovoltaic subsidy policies are updated constantly. Negative market impacts may erode corporate cash
flow continuously before the financial department finishes data aggregation, leading to irreversible
operating losses. Meanwhile, enterprises have deployed heterogeneous ERP, CRM and workshop
production systems developed in batches over many years, with inconsistent standards for field names,
statistical cycles and measurement units across business segments. Mismatches and missing values
frequently occur during manual data consolidation. Restricted by labor costs, financial teams can only
spot-check a small proportion of samples, failing to fully dig out potential risks hidden in massive
underlying data, which fundamentally lowers the accuracy of risk identification™',

Besides internal data defects, industrial policy documents, broker research reports and supplier
credit announcements are all unstructured texts without unified formats. Under traditional management
modes, financial analysts need to read and extract information one by one, consuming thousands of
working hours every quarter. Numerous potential risks arising from policy changes and customer credit
deterioration are ignored, widening the overall corporate risk exposure. Moreover, conventional risk
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control systems lack automatic crawling channels for external industry information. Financial teams can
only obtain negative industry news and new overseas regulatory rules weeks after release, further
extending the risk response cycle and rendering the restrictive function of financial planning ineffective
in advance.

1.2 Inadequate Coupling Analysis of Multi-dimensional Risks

Traditional financial risk control adopts a separated calculation framework, artificially dividing
liquidity risk, supplier credit risk and cross-border compliance risk for independent evaluation. It
completely ignores the transmission chain and superimposed amplification effects of various risks in
actual global operations™". In real industrial scenarios, the operational crisis of upstream core suppliers
will lead to delayed material supply and rising procurement premiums, which further result in finished
goods overstock and slow recovery of accounts receivable, simultaneously triggering liquidity and
operational risks. However, static traditional calculation tools only support single-variable simulation
and cannot integrate dozens of correlated indicators including raw material prices, exchange rates and
national tax policies, making it impossible to build deduction models for risk transmission paths. The
prediction accuracy of losses in medium and long-term factory and photovoltaic power plant investment
projects remains low.

In terms of risk evaluation criteria, early warning thresholds are set subjectively based on the
working experience of financial and senior management teams. Managers in domestic production zones
and overseas branches hold different judgment standards, resulting in differentiated risk levels for
identical indicators across regional divisions. The group cannot form unified risk assessment and control
standards covering all global subsidiaries. In addition, traditional financial planning only simulates basic
benchmark operating scenarios, lacking multi-gradient stress tests for composite shocks such as
plummeting raw material prices and simultaneous tightening of trade barriers across multiple countries.
When multiple negative factors occur at the same time, enterprises have no pre-reserved allocation plans
for capital and production capacity, and the resilience of financial planning against industrial cycles is
severely weakened.

1.3 Insufficient Dynamic Adaptability of Static Risk Response Schemes

Once annual and semi-annual financial planning is finalized under traditional management modes,
the overall budget framework is fixed. Adjustments to procurement and investment plans can only be
implemented in the next accounting cycle without real-time optimization mechanisms amid operation
cyclest™. When raw material prices surge suddenly or import restrictions are newly issued by overseas
governments, enterprises can only passively cut marketing and R&D expenses or shut down low-
efficiency production lines, without multiple pre-prepared alternative allocation schemes for working
capital. The whole set of risk control logic focuses on post-mortem remediation rather than pre-warning
buffer. Risk mitigation functions embedded in financial planning cannot be brought into full play.

Furthermore, traditional risk calculation models remain static for years. New industrial crisis cases,
multi-year corporate operation fluctuation data and updated carbon control regulations cannot be
automatically incorporated into sample libraries. With the continuous upgrading of global green trade
supervision, emerging risks such as carbon border tariffs and cross-border data compliance cannot be
captured by outdated static frameworks, leading to growing deviations between long-term financial
planning and real risk exposure. Conventional risk control also lacks closed-loop iteration mechanisms.
The loss scale and response effect after risk outbreaks will not be used to update calculation parameters
for the next year, so enterprises repeatedly fall into the cycle of handling risks after losses without early
prevention.

2 Core Artificial Intelligence Technologies and Their Operational Logic for Financial Risk
Control

2.1 Application Path of Time-series Machine Learning in Risk Forecasting

Hybrid time-series algorithms represented by LSTM and XGBoost serve as core underlying tools
for quantitative corporate risk prediction, specially adapted to the highly cyclical and multi-variable
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operating characteristics of the photovoltaic industry™. Enterprises can import continuous 3—7 years of
complete data covering production capacity, raw material procurement, regional revenue and capital
flow into models for repeated training. Algorithms independently identify regular fluctuations and
abrupt risk signals, outputting probability intervals of liquidity shortages and cost overruns 1 to 3
months in advance. Compared with traditional manual linear calculation, the time-series model reduces
the monthly unit production cost forecasting error from 18.70% to 6.20%, sharply cutting capital
mismatching losses caused by distorted budget preparation.

The whole set of time-series algorithms is fully embedded in monthly rolling financial planning.
Servers synchronize real-time data of production bases and overseas orders every day, conducting dual
comparison between corporate historical fluctuations and industrial benchmark thresholds. Once
indicators hit critical values, the system pushes three tiers of risk reminders (minor, moderate and severe)
to corresponding financial planners to realize early risk warning. The model supports iterative training
with newly added monthly and quarterly operating samples, updating cyclical fluctuation characteristics
year by year and continuously improving calculation accuracy under extreme market conditions.
Meanwhile, risk probability data output by time-series models can be directly connected to large
language simulation modules, forming a complete data link between risk identification and planning
optimization.

2.2 Unstructured Risk Information Mining Mechanism Based on Natural Language
Processing

Combined with 24/7 continuous web crawlers, Natural Language Processing (NLP) solves the core
pain point of low efficiency and information lag in processing policy and credit text under traditional
financial managementl ¥ 1. The system automatically captures multilingual official industrial
announcements, broker research reports and supplier operation releases worldwide. Equipped with three
sub-programs including multilingual automatic translation, named entity recognition and risk sentiment
weighting, it extracts quantitative indicators from scattered texts and converts them into standardized
operable variables synchronized to financial forecasting models. Before deploying NLP modules,
financial analysts spend over 800 working hours per quarter sorting foreign policy documents manually,
while automated systems fully liberate manpower for high-value medium and long-term strategic
research.

Targeting the unique demands of cross-border manufacturers, crawlers are embedded with special
keyword capture rules for carbon tariffs, import quotas and green subsidies. Any newly released
national policy will be quantified within 24 hours, with parameters revised for overseas revenue and
long-term investment forecasting simultaneously. NLP text risk variables are merged with structured
time-series data for joint calculation, realizing two-dimensional risk evaluation covering internal
operational figures and external industrial policies, avoiding one-sided judgment only relying on
corporate internal data and comprehensively improving the capacity of financial planning to judge
cross-border compliance risks.

2.3 Risk Quantification and Scenario Simulation Logic of Explainable Large Language
Models

Generative industrial large language models integrated with SHAP explainable algorithms address
the "black box" defect of deep learning, eliminating distrust from senior management, external auditors
and overseas regulatory authorities!™'l. Large models integrate quantitative results of time-series
algorithms and policy risk data mined by NLP, automatically generate standardized financial risk
analysis reports without obscure algorithm jargon, and clearly explain risk causes, impact scope and
preliminary mitigation measures in common business language. Supporting SHAP tools can quantify the
contribution ratio of each operational indicator to final risk scores, with complete operation logs retained
to meet the full traceability requirements of overseas supervision and third-party audits.

In medium and long-term financial scenario simulation, large models cooperate with reinforcement
learning algorithms to set dozens of risk shock scenarios including raw material price hikes and large-
scale customer order reduction, iterating thousands of alternative schemes for capital allocation,
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capacity layout and raw material procurement. The system automatically screens the optimal financial
plans targeting the lowest weighted average cost of capital and minimum controllable risk losses.
Besides, large language models can distinguish lightweight and standard simulation logics according to
corporate scale and industrial chain completeness, meeting the differentiated financial planning
demands of small and medium photovoltaic manufacturers as well as transnational groups.

3 Al-driven Integrated Risk Control System, Implementation Barriers and Matching
Solutions

3.1 Construction of Closed-loop Full-cycle Intelligent Financial Risk Control Framework

The complete Al risk control system takes the group-wide unified data middle platform as the
underlying core support, establishing a four-layer interconnected closed-loop operation structure
covering the whole cycle of annual budget compilation, quarterly rolling adjustment and medium-long
term investment calculation. The first layer is the standardized full-domain data governance module.
Commercial ETL middleware is deployed to unify data interfaces of internal ERP, CRM and production
systems as well as external third-party data suppliers. A group-wide unified data dictionary is
formulated, with automatic identification and elimination of missing and abnormal samples to guarantee
high-quality input for all Al models.

The second layer refers to multi-dimensional real-time risk identification. Two parallel computing
channels of time-series machine learning and NLP text mining operate simultaneously to capture
fluctuations of structured indicators and text-based policy risks. All risk signals are automatically
classified into market, credit and compliance risks with clear probability and impact labels, and
directional early warnings are pushed to corresponding posts. The third layer focuses on quantitative
risk assessment and financial planning optimization. Reinforcement learning engines set three tiers of
stress tests for mild fluctuations, moderate impacts and severe industrial crises, automatically adjusting
annual operation and investment plans under various shock scenarios and selecting portfolios with
optimal risk-adjusted returns. The fourth serves as post-event feedback and model iteration. The system
regularly compares predicted risks with actual operating results, retrains all Al models quarterly by
adding new samples of carbon tariffs and cross-border compliance risks to continuously strengthen the
identification capacity of emerging industrial hazards. The whole four-layer framework can be
simplified for small manufacturers or fully deployed for integrated transnational groups, with strong
replicability across the photovoltaic industry.

3.2 Analysis of Practical Restrictions in Digital Implementation

Four major obstacles commonly emerge when manufacturing enterprises deploy Al integrated risk
control frameworks. First, deep learning algorithms lack full traceable operation logic, failing to meet
the complete audit requirements of overseas securities regulators and external accounting firms, which
creates compliance barriers™l. Second, enterprises operate scattered independent business systems for
years without unified statistical standards, resulting in massive missing historical samples and low-
quality training data that drag down risk prediction accuracy. Third, in line with the Diffusion of
Innovations Theory, financial staff at domestic and overseas factories have long relied on Excel manual
accounting. The learning threshold of intelligent systems leads to low subjective willingness to
cooperate with standardized data submission, making it hard to maintain stable data sources required for
model iterationP™1, Fourth, single-historical training samples easily cause model overfitting. When
unprecedented extreme events such as halved silicon prices and synchronized trade restrictions across
multiple countries occur, risk calculation results deviate sharply and cannot provide reliable data support
for financial planning under crisis environments.

3.3 Systematic Solutions Matching Enterprise Scenarios

Targeted layered countermeasures are proposed corresponding to the four types of obstacles
mentioned above. Firstly, SHAP and LIME explainable tools are embedded in all Al calculation
modules, with special audit trace reports generated automatically and full-cycle operation logs stored in
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the cloud permanently to satisfy domestic and overseas supervision compliance demands. Secondly, the
construction of group-wide unified data middle platform shall be prioritized. Standardized data
management regulations with group administrative binding force are issued, and monthly data integrity
is linked to branch performance appraisal to resolve fragmentation and distortion of data at the source.
Third, a three-tier digital training system is built: special courses on Al risk report interpretation for
senior executives, full operation training for middle financial planners and multilingual illustrated
simplified operation manuals for grassroots overseas staff. Weekly cross-department Al coordination
meetings are institutionalized to shorten model iteration cycles and reduce promotion resistance. Fourth,
public industrial data of peer enterprises are supplemented as auxiliary training samples. Random
extreme fluctuation interference terms are added during model training, and cross-cycle stress tests are
conducted semi-annually to avoid overfitting. Enterprises can implement the transformation in phases:
deploy basic NLP and time-series modules in the first stage with controllable upfront investment, and
launch reinforcement learning and large model deduction functions step by step after data and personnel
capacity mature to ease the pressure of one-time large-scale digital capital expenditure.

Conclusion

Centering on the optimization of risk management in financial planning of cross-border
manufacturing enterprises, this paper systematically analyzes three core inherent defects of traditional
static manual risk control: delayed risk identification, insufficient coupling analysis of multi-
dimensional risks and weak dynamic adaptability of fixed budget schemes. It further elaborates the
differentiated application logic of time-series machine learning, natural language processing and
explainable large language models in risk early warning, text mining and multi-scenario plan deduction
respectively. On this basis, a four-layer closed-loop Al risk control framework consisting of data base,
real-time identification, planning optimization and model iteration is constructed. Four major practical
barriers in corporate digital transformation are sorted out with complete matching countermeasures.
Empirical data from a 65-billion-yield transnational photovoltaic group verifies that Al systems can
drastically shorten risk identification cycles, cut calculation errors and controllable operating losses,
transforming financial risk management from post-loss remediation to forward-looking early warning.
This research has certain limitations: the empirical sample only covers a single photovoltaic enterprise.
Follow-up studies can conduct horizontal comparison across multiple industries and enterprises of
different sizes to improve the universality of the framework. With the continuous iteration of industrial
exclusive large language models, Al financial systems will automatically generate complete risk
response schemes in the future and become the core supporting tool for medium and long-term
corporate financial strategies.
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KYMAP OMBIHHBIH TATOJIOT ASUIBIK JIY JOMAHUSFA OCEPIH
KPUMHUHOJIOT'UAJIBIK BATAJIAY

Taoscuovan Mepyepm Mypamkwi3ol
Abati amvinoaewt Kazax ¥nmmoix [ledazocuxanvix yHusepcumemi, OneyMemmix dcane Hcacmap
casicamol HCOHIHOE2l OenapmameHm OUpPeKmopuvlHblY OPbIHOACAPbL

Annarna. Enimizne Kymap oWbIHIapFa IamMaiaH ThIC KYMAapJbIKTBIH Taiifa OoJybl MEH Tapaiy
MPOLIECTEPl CaJBICTRIPMANBl TYpPAE >KaHAa KyObuibic. Makanaga Kymap OMBIHHBIH MaTOJOTHSIIBIK
TyJOMaHHsIFa ocepl KPUMHHOJIOTHSUIBIK TYPFbIIAH Kapajanabl. [laTONOTHSUIBIK JTyZOMaHHS, KEKe
aZlaMJap JKoHE KOFaM YIIIH ayKbIMIbI ayblp jKaFbIMCBI3 calJlapFa KapaMacTaH, KyMap OWbIHAap OiiHayFa
JIET€H YMTBUIBICTIEH CHIIATTaJlaThIH MiHE3-KYJIBIKTHIH OY3BUIBICBIHBIH MaHBI3IBl TYpPi, 9AETTE KyMmap
OWbIHAApFa TOYeNIUIIK Jen araibiHagbl. OHBIH Tapamny cebentepi kemeHni. [laTonorusiibik
JTyJOMaHUSIHBIH 9CEPi 6TE JKaFbIMCBI3, COH/Iali-aK 0J1 KbUIMBICTHIK CHUIIATKA /1A He.

[TaTonmorusiblKk KymMap OWBIHAAPABIH Tapalybl MEH OCEpiH 3epTTEY, OChl MACEJEHI Ienly YIIiH
MaKcaTKa OaFbITTaJIFaH ic-Iapajap a3ipjeyre KOMEKTECE .

TyliiH ce3nep: MyIOMaHus, MATOJOTHSIIBIK JyJOMaHUs, KYMap OWbIHAApFa TOYENAUTIK, KbUIMBIC,
3aH, KPUMUHOJIOTHSIIBIK Oaraiay, oJr-aykKar.

byn sepmmey Kazaxcman Pecnyonuxacol Folnvim dtcone dcozapvl Oinim munucmpuiciniy Foinvim
KOMUMeEMIMeH KapAICblIanovpbliadwvl (Ne BR24992927 bazoaprama).

Abstract. The processes of the emergence and spread of excessive gambling in the country are a
relatively new phenomenon. The article examines the criminological assessment of the influence of
gambling on pathological ludomania. Pathological ludomania is an important form of behavioral
disorder characterized by the desire to gamble, commonly referred to as gambling addiction, despite the
far-reaching negative consequences for individuals and society. The reasons for its spread are complex.
The consequences of pathological ludomania are highly undesirable, as well as criminal in nature.

Studying the prevalence and impact of pathological gambling helps to develop targeted actions to
address this problem.

Keywords: ludomania, pathological ludomania, gambling addiction, crime, law, criminological
assessment, well-being.
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Kymap oiibinaapra ToyenauTik Moceneci, OHIaiH miatdopManap apKbUIbl KyMap OWbIHIApFa KOJ
KETIMAUTIKTIH apTyblHAa >KOHE OWBIH MEKEMeJEpiHIH TapajdyblHa OalIaHbICTBI COHFbI JKbUIIApbl KYpPT
eCTI.

Kazakcran Pecnyonmukaceiasie [Ipesuaenti 2024 xwinFbl 2 KbIpkyhekteri KasakcTan XaJiKplHa
KonnmaypiHaa KYKbIK Oy3YHIBUIBIKKA KAapChl iIC-KUMBLIT Typajbl MoceneciHe Tokraiabl. OHma OyTiHTi
taHna «KyKbpIK Oy3yHIBUIBIKTapJbIH alJIbIH ajly Typalbl» 3aH >K00achl 931pJeHIN >KaTKaHIbIFbIH
keTki3ni. OcChl 3aHHBIH TalanTapblH OpBIHAAY VIIIH KOFaM MEH MEMJIEKeTTIK ammapar Kyl
KYMBUIIBIPYbI KEPEK eKeH/IiriH aTasl [1].

byn Tikenelt koramra KayinTi AepT — JyJOMaHUSIMEH KYpec cajachlH Ja KamTyfa keneni. Conma
FaHa KaFalIbl TY3€TIM, 3aH YCTEMJIITIH JKOHE a3aMaTTapiblH KayilcCI3diriH KaMTaMachl3 €Te ajlambi3.
ConbiMeHn kartap, en IlpesuneHti o3 cesinie OeiOIT KyHIe eJiH IIBIPKbIH OY3bIN JKaTKaH Katep,
KOFaMJlarbl KayllTl Kecesl Jel TaHbUIFaH JIyJIOMaHus, SIFHU KyMapIia3/IbIKThIH KeOeiin jkaTKaHIbIFbIHA
na kxeHin Oemmi. JYKacrap TopOmWeciH Haszapra alblll, <«KAKCHUIBIKKA MKETeMi3 JECeK, >KarbIMChI3
o/IeTTeplIeH apbUIybIMbI3 Kepek. JKakchinaH yHpeHin, kaMaHHaH >KUpeHe OuTyiMi3 KakeT. SIFHU, IIbIH
MOHIHJIE O3bIK YJIT OOJy YUIIH »KaKChUIBIKKA YMTBUIYMEH KaTap, eIiMI3JIIH ecCi-epKeHeyiHe KeIepri
0OJaThIH JKaMaH OJEeT, XaFbIMCBI3 KbBUIBIK JKOHE KayilTi KEeCeNJeH KYTBUTYBIMBI3 KEepeK»,- Jem
OaceIMIBLIBIK Oepi [2].
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baiikaransimbiz, memiieket 6acmbickl KP Tpesunenti K-)K. K. TokaeB o3 celineren ce3inje koHe
JKonnmaynapbiaaa KbUIMBICTBUIBIKIICH KYPECY Typaiibl YHEMI Ko3raiiapl. OHBIH KaTapblHAa OYTiHTI TaHaa
©3EKTI JIyIOMaHUSIMEH Kypec Maceleci Typ.

Kymap olibiHIap KemTereH agamjaap VIIiH OHBIH-CaybIK TYpi OOIybl MYMKIiH, an keibipeynep
YIIIiH oJap ayblp Kap>KbUIBIK, TICUXOJOTHSUIBIK KOHE 9JICYMETTIK Moceenepre aifHanaapl. Axam Oenrii
Oip ic opekerTepi 6enriai Oip TYHIHHIH KETEriHe epil >KaCalThIHBIKTAaH, OHBIH JKYPIC-TYpPbIChIHA 1IIKi
OJNIEMIHIH Ke3KapacTapbl, KaXETTUIIKTepl MEH CEHIMIUIIT, SFHU OWOJOTHSUIBIK JKOHE OJICYMETTIK
daktopnap Oipre acep ereji.

OnapapiH MiHE3-KYJIKBIH Oakpliay/ia, ©3repiCiH KOpPCETETiH OWBIHIIBUIAPBIH YII OejeKk Kimii
TOOBIH axbIpaTyra Ooniaabl Jen Ooipkanyna. by rtomrapra (a) MiHE3-KYWIBIKKA HETi3JeNreH
npobieManslK oWbIHIIbLIap, (D) sMomMoHamABI ocanm mpoGieMalbIK ONBIHIIBUIAP KoHE (C) Koramra
Kapchl, HMITYJIbCUBTI MPOOJIEMabIK OMBIHIIBUTAP Kipeni [3].

Kazipri yakpITTa DaTOJOTHSUIBIK KyMap OHMBIHIAPABIH JaMyblHa BIKIAJT €TETIH KONTEereH
OHMOJIOTHSUIBIK, TICUXOJIOTUSUTBIK KOHE 3KOJIOTHSIIBIK ©3TepMelli TYCTapbIH XKETKIUTIKTI Typlie eCKepeTiH
KYMap OWBIHAAP/IbIH OipbIHFal TYXKBIPhIMAAMAIIBIK TEOPHUSIIBIK MOJICII JKOK. BbyJ caamarsl KeTicTikTep
MATOJIOTUSUIBIK ~KyMap OWBIHHBIH HAKThUIAHOAFaH aHBIKTAaMaJlapbIMEH, KyMap OWBIHAAp MeEH
npobiieMarnbl  OWBIHINBUIAPIABIH ~ MOCENENepiH  axplpaTa  alMaybIMEH  JKOHE  MaTOJOTHSUIBIK
OWBIHIIBLIAPABIH OapIbIFbIHA Oip/eil KOJTaHBLUIATHIH YKCAC MICHUXOJIOTHSUIBIK IPUHIITEP] O6ap OipTeKTi
MOMYJISIIUSHBL KYpai bl fen Ooipkayra OeHIMIUTIKIICH HIEKTeNeIl.

3eprTey Oapbichl KYOBUIBICTBI KaH-)KAKTBl TYCIHY YVIIIH apaiac omicTepMeH Oipre CcaHIbIK
MomiMerTep Koiaanbuiansl. lllerenmik 3epTTey HOTHXKENEpi KOPCETKEHAEH, I[aMaMeH CTYJEHT
xactapablH 23%-bI KymMap OWBIHAAPFA, COHBIH IMIiHAEC Oy MIiHE3-KYWIBIK €p CTYISHTTEPIiH ouem
CTYICHTTEpPre KaparaHaa TMaToOJOTHSUIBIK Oeiimaimik Oenrimepi 0OachlM  €KEHIIMH KepCeTel.
HurepusHbIH >Kaimbl 3epTTey MEKTeO1 JKYpPri3reH cayaiHama HOTHXKeNepiHe Kapacak, skactapabiH 15%-
bl 63 KYMapHa3JblKTapblH >KAJIFACTBIPy YIIIH VIIH, YPJIBIK, alasKTbIK 3aHCHI3 JpeKeTTepMEeH
alfHaNBICKaHBl Typaibl MOWbIHAaraH. KapKbUIbIK KbIChIMFa yinbiparad. Ocbiaifiia, Kymap OWbIHAAD
KbUIMBICTBIK OPEKETTIH MNaiia OodyblHAa allblll Keleadl, ayblp cajjap TYFbI3aJbl KOHE OHBIH JJeyeTl
KEHipeK alieyMeTTiK Macenenepre okeneni [4, 119 6.6.].

Byrinri kyH1 cnopTKa cTaBKajap Kymap OWBIHAApAbIH €H Kell TapajfaH TypiHe aiiHamyna. byn
KayinTi canjgapra oKeJeTIHMAIr oHe KYMap OWBbIHAAp OJCTTEpiH CaKTay YIIIH YPJBIK MEeH alasKThIK
CHUSIKTBI KYKBIK OY3YIIBUIBIK OpeKeTTepre *yrineal. bys1 Kymap olbIHAapFa TOyeNUTIK MEeH KbIIMBICTBIK
MiHEe3-KYJIBIK apachlHIaFbl MAHBI3IbI OailIaHbICTHI KOPCETEII.

KputMbIc — Oyi1 TabuFH KYOBLIBIC €MeC, agaM KOJIBIMEH JKacalaThlH HOTHXe. KpIIMBIC aJlaMHBIH
KYKBIKKa KaHIIIbl, 3aHCBI3 OPEKETTEPIMEH Tikenel OaitnaHbicThl. HaKThI 3aHCHI3 OpEKeTTi KiM jKacaFaHbIH
erKeN-TerKell 3epTTeyIeH 0acTay KbUIMBICTBIH KPUMHUHOJIOTHSUIBIK CHUTIATTAMAachlH Ounaipeni. Amam
OMOOIEYMETTIK KapaThIIbIC €KEeHI OENTiNi, SprHe, OHBIH 3aHCHI3 MiHE3-KYJIKBIHBIH J1€TEPMUHAHTTAPbIH
QJICYMETTIK FaHa eMeC, COHBIMEH KaTap OpKaWCHICHIHBIH TeHETHKAIBIK «OUOJIOTHSIIBIKY EPEKIIeIIKTepiH
aHBIKTAYbl ECKEPY KaXKeT.

Emimi3aig  KYKBIKTBIK —cascaT asChIHAArbl  TY)KBIPBIMJAMAChl €peeNepiH  KapacThIPCAK,
OIpiHIIIICH, MEMIIEKETTIH «KBUIMBICKA KapChl iC-KUMBLI» casicaTblHa MaHBI3Abl OaCBIMIBIK Oepei.
Kazipri Ka3akcTaHIbIK KOFaM <OKE€KE TYJIFaHBIH KBUIMBICTBIK KAaTepJep/IeH KayilcCi3airiH KaMTamachi3
eTyre» OarbITTalybl THIC JKOHE «eJJeri KPUMHUHOTCHJIK JKaFaalbl )KaKcapTy» MIHIETIHIH MaHBI3IbI
OOJTBITT OTHIPFAHIBIFBIHA Ha3ap ayaapasl [5].

[TaTonmorusnblK KyMap OWBIHAAPABIH Tapalybl MEH CallJapbIH 3€PTTEY, OChHl MOCENICHI Iy YIIiH
MakcaTKa OarbITTalIFaH ic-I1apanap a3ipyieyre KoMeKTecesi.

[MaTonmorusnplK JTyAOMaHus, >KE€KEe aJaMaap JKOHE KOFaM YIIIH ayKbIMIbl ayblp >KaFbIMCBI3
caJjapra KapamacTaH, KymMap OWBIHIAp OWHayFa JICTCH YMTBUIBICIICH CHIATTAIATBIH MiHE3KYJIBIKTHIH
OY3BUIBICBIHBIH MaHBI3ABI TYPi, 9JIETTe KyMap OWBIHAApFa TOYENIUTIK JeM arajblHaibl. by xarmait
OYKin onmeMJe MIUUTMOHJAFaH aJamaap MeH OJiapAblH oTOachulapblHA OCep €TETIH JIeHCAYIBIK
CaKTaybIH MaHBI3]Ibl MOCEJIECI PETiH/Ie TAaHBIIIBI.

OfibiH OM3HECIH 3aHChI3 YHBIMAACTBIPYIbIH KPUMHUHOJIOTHSIIBIK CHITATTaMacChl OChl KBIIMBICTBIK
KYKBIK OY3YIIBIIBIKTBIH CAHJIBIK )KOHE CallaJIbIK CUTIATTaMalapbiH 3€PTTEY1i KAMTHIBI.
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Ocpiran Oainmanwsictel H.H. CanpblkuHHIH ce37epi MIBIHABIKKA jKaHAcaabl, OJ KbUIMBICKEPIIH
¢burypacsl Ka3ipri 3aMaHFbl KPUMHHOJIOTUSIHBIH ©3€T1 JIeN CaHai/Ibl.

CoHbIMEH KaTap, 3aHChI3 OibIH OM3HECIH YHBIMIACTHIPYMEH alfHANIbICATBIH aJaMJbl 3epTTey OTe
KHUBbIH MiHAET. ByJ1 3aHCHI3 OlbIH OM3HECI KYKBIK OY3YIIbUIApIbIH €Ki TOOBIH Oip/ieH KaMTH/IbI.

Bipiamn Tomka KymMap OWBIHIAPABIH TIKEIEH YHBIMIACTHIPYIIBLIAPHI Kipeai, ojap 0acka TOmKa
KyMap OMBbIHIAapFa KaTbICyFa MYMKIHIIK Oepeni. ExiHIiciHne ofBIHIIBUIAD «KyMap OHBIHFA TOYEIILTIK
(mymomanwst, Kymap OWbIHIAp), ICHXUKAHBIH epeKiie 0y3butysl Oomazsl [6, 118 6.].

Jlynomanusra Kapcbl TYpy Maceielepi CascCH, SJIEyMETTIK, 3KOHOMHUKAJIBIK, IMCHUXOJOTUSIIBIK,
KYKBIKTBIK jKOHE 0acka /1a opTypJii acheKkTuIepAe KapacThIphLUIAThIHABIKTAH KYpaesi O0ibn TaObUIadbl.
KyYKBIKTBIK canaja OKIMIILTIK, KOCIMKEPIIK, CAIbIK, a3aMaTThIK, KbUIMBICTBIK KYKBIK CallalapbIHIaFbl
npobiemanap e3ekTi. by jkaFmail jKeKkelereH oJleyMeTTIK ToyeKeyaepre OaillaHbICThI JKaFIaliapabiH
0O0JTYBIMEH CHUIIATTAJIATHIH]IBIFEIH KOPCETE/II.

KpuMuHOMOTUANBIK TYPFBIIAaH NATOJOTHSUIBIK JTYJOMAHUS KbUIMBICTBIK MiHE3-KYJIBIKIIEH THIFBI3
OaiimanpicTel. KanpImTackaH KPUMHHOJIOTHSUIBIK JKyiie OOWBIHINA ajgamaap JIEBHAHTTHI MiHE3-KYJIBIK
KOpCeTe ayaJibl JIeT MAJIMJICH I, ajl OJ1 alTapJIbIKTal ocipece Kap KbUIBIK IIHUEICHICTI HeMece CTPECCTi
ce3iHeTiH MiHe3-KYJIBIK. [1aTOIOrHsITBIK KyMap OWBIHIApMEH aliHANBICATHIH aaMaap YIIiH Kap>KbUTBIK
HIBIFBIHAAP OO0Nybl MYMKiH. ByHIail mIbIFpIHAAp ONapAbl YPIBIK, ANasgKThIK HEMece Kymap ONbIHIapra
aKmia ajy YOIH eCIpTKiHI caTy CHSKTBI 3aHCHI3 OpPEKeTTepMEH alHanbicyra urepmeneini. Kymap
OMBIHAApPFa TOYEIIUTIK MEH KbUIMBICTBIK MIHE3KYJIBIK apachlHIarbl Oyl OaimaHbIc, TPOOIEMaHbl JKaH-
KAKTBI TYCIHY JKOHE THIMJI CTpaTerusyIapAbl 93ipiaey KaKeTTUIIrH KopceTesi.

XVIIl raceipaplH e3iHAE FanbIMIApAbIH MalbIMAaylaphl, jka3alaylaH Tepi, KbUIMBICKEPAiIH
OTaHJacTapblHA 3USH KENTIPETiH )KaHa dPEKETTEPiHiH aljibiH anyabl yebinrad [7, 106 6.]. by, kasipri
Ke3/I€ KBbUIMBICTBIK >Ka3zajay €Mec, ajiblH alyAblH THIMJI €KEHMIrl maijganbl OOJIBIN TYpFaHIbIFbIH
KepceTei.

Ocpiran OailiaHbICTBI HEeTe OYJ1 agamaap YIIH eMip Cypy KarJailiapbl 3aHFa Kallibl HUETTEPAIH
naiina GoiyblHa KeTekili (akTopiapra alHAIFaHIBIFBl KOHIHAE MOCENIEHI KapacThlpy KasKeTTUIIri
TYBIHJANIbI.

KenTeren amampmap MIBIHAWBUIBIKTEI KaObUIIAyJaH KOPKATHIHABIKTaH KyMap OIbIHFa EHEI.
Kebinece nmynmoMaHUsIHBIH TMaiia OONYBIHBIH aJbIH/A >KAJFBI3JIBIK, OTOACHIHIA HEMECE >XYMBICTa
KUBIHABIKTAP, Kap>KbUIBIK MpoOieManap Oonaapl. KenTereH oWMbIHIIBUIApFa KyMap OWBIHAAD apKbLIbI
eIIKaHJal KYII »XymMcamail OailbITy HakThl (DAKT JEreH aHFaiAblK ToH. OnapablH KONIIUTr OWbIH
aBTOMATTapblHA TOYENIIIIKTEH 3apAar ierei.

OcCBbIHBI €cKepe OTBIPHIN, ONBbIHFA TOYENUIIKKE SKeNeTiH (akTopiap eTe kenm MamaHaap oiibiHFa
TOYENAUTIKTIH JaMybIHBIH VII KE3€HIH aXbIpaTaJbl: - <(OKEHIC» Ke3€Hi, - <«KOFaITy» Ke3eHi; -
«KOHUICI3IKY Ke3eHi. JKeHic ke3eH1 Kelleci Heri3ri OenruiepMeH CUMaTTaaaibl: Ke3JACHCOK OMBIH, KUl
YTHICTAp, CTaBKaJapblH YJIFAIObI, OMBIH Typallbl KUsUIIAp, YJIKeH yThicTap. JKanfei3 oilHay, YIJIKEH
IIBIFBIHIAP, OWBIHIBI TOKTaTa aiMay, OTOACBIHIAFBI, JOCTAPHIMEH JXOHE JKYMBICTarbl Ipobiemanap,
KaphI3ap JKOFaNTy Ke3eHiHe ToH. KeHuci3mik Ke3eHiHae OeT OeleiH KOFanTaabpl, OMBIHFA KOI YaKbIT
KYMCAiIpl, alTapibIKTall CTaBKajap jKacaijpl, OTOAChIHAH, JOCTAapBbIHAH, YKYMBICHIHAH aWbIPBLIAJIbI,
©31H-631 OMTIpyre oKelyi MYMKiH JKaFbIMCBhI3 Oisiapra 00# anasipazs! [8, 130 6.].

[TpobrneManbIK KymMap ONMBIHAAPIBIH HET13T1 )KaFBIMCBI3 dCepJIepiHiH Oipi - MATOJIOTHUSIBIK KyMap
olipiHAap. [laToNOTHsIIBIK KymMap OWbIHAApFa OalIaHBICTHI aKlIajdall JKoHE dJeyMETTIiK/aKmanai emec
HIBIFBIHAAD TYBIHAANBI. AKIIANail MIBIFBIHAAPFA a) eMJCYre JKOHE aljIbIH allyFa JKYMCAJFaH akiia
Kipeni; 0) MO KbI3METI, Ky/anay, KymMap olbIHAapFa OailIaHBICThI KBUIMBICTBIK 1C-OpEKETTep YIIiH
’Kaszaiap; B) Oajanap/blH QJIeyMETTIK KaMCBI3JaHIbIPbLUTYbIHA KAThICY KYMap OWbIHIapFa OaillaHBICThI
OTOACBUIBIK MOCeNelNiep; KOHE T) KYMBICCHI3/IBIK, QJIEYMETTIK TeleMIep KOHE Kymap OHMbIHIapMEH
OaiimanbIcThl WIBIFBIHAAP. [IpobieMansl OWBIHIIBUIAPABIH 1IIIHEH a3 OWBIHIIBUIAD €MJIeNyre KYTiHel
HEeMece eMJIene/ll. ONeYMETTIK KaMChI3aHAbIPyFa, KYMBICKA TapTyFa OalIaHbICThI CAlIapAbIH HETI3T1
Oemiri oneymerTik/akmamaii emec OoNbIl  TAOBUIAABI. OJEYMETTIK Calapra aTOJOTHSIIBIK
KYMapra3JAbIKThIH TCUXUKAIBIK IEHCAYJIbIK, OTOAChl, KapbIM-KaThIHAC MOceJeNepi, aKbIpacy >KoHE
Oackaapbl KaTabl.
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XKannbl anranaa, KenTereH OaTbiC IOPUCAMKIMSUIAPBIHAA OPBIH alfaH MpoOJieMalblK Kymap
OUMBIHAAPIBIH TapaTy KOPCETKIIITEPl COHFBI OHXBUIIBIK COMKEC Kelle i KOHEe OHAa KyMap OMBIHAapMEH
0aliIaHbICTBI €H KOIT 3UsH KeNTipineTini aiTeutran [9, 43-44 6.6.].

Kymap oifbiHIap/Ipl YITTHIK 3epTTEYAIH KON KyMap OibIH OWHAMaWThIHIAp eMec, KepiciHie
OWBIHINBLIAP KON JereH KOpbIThiHAbFa KeiareH [10]. ObIHIIBUIAPABIH KOIIILIr e34epiHiH OWbIH
opekeTTepiH Oackapa anaThIHBIHA KapaMmacTaH, OHBIH Oipa3 0eJiiri maToJorHsUIbIK KymMap OWbIHIApIaH
3apjarn meryi MyMKiH. [laTomorusuiblk KymMap OibIH Aamybl — OyJ1 OipHeIe 1ayibl mKipTazacTaH KeriHn
1980 sxbutet DSM-III, Amepukanblk mcuxuaTpiap KaybIMIACTHIFBIMEH ICHXHKAIBIK aypy peTiHzae
TaHbUIIbI

KyMap ofBIHIIBI JKaTFaCTBIPYIBIH HAKTHI ceOenTepl jKeKe TyJiFara OailIaHbICTBI OOJBITT KOPIHE/I],
Oipak KeWOip >Kalmbl HEri3ri JKoHe KakrangaHaTelH (akropiap ocepi Oap [11]. Kymap oiibiHgapra
KAThICyFa NATOJIOTUSJIBIK TOYENIUTIKTIH JaMybl a3amMarTapiblH KOFaMIBIK MOpAaTiHE YJKEH Kayil
TOHIIPEII.

Keke amamMaa KBUIMBICTBIK IC-OpEKET Typallbl OWIBIH Taiijga OoMyblHA BIKIIAT ETETiH
daktopnapabiH Oipi peTiHIEe KOJaichl3 eMip Cypy KargainapelH aTtayra Oonanbl. Anmaiijga Kymap
OWBIHMEH OalTaHBICTBI OYJI KaFaiia alThUTFAaHIapMEH COMKeC KeIMEHTIH TycTaphl qa 6ap. MaceneH,
Oipaeil Komiaiicbl3 eMip Cypy >KaFdaimapbl MbIHAAFaH ajgamjaapra Tycedi, Oipak OcChl KarJaailiapabiy
ocepiHeH Tek OipHelle agaM KbIIMBIC jkacaiiibl. OckiFaH O0aiIaHbICTBI MOCENIEHI KapacThIPy KaXKETTUTIT
TYBIHIAMABI, Here OyJl ajgamjaap YUIIH KOJAHCBhI3 eMip Cypy Karjailnapbl KeTekii (akTopiapra
alfHAIIIBI KOHE OJIAPBIH CEPIHEH 3aHFa KAWIIIbI HUETTEP Maiaa OOJIIbL.

DKOHOMMKAJBIK KbI3METTIH Oip Typl peTiHAe Kymap OWBIHAApAbI 3aHCHI3 YHUBIMAACTBIPY KOHE
OTKI3y Ka3ipri 3aMaHFbl KOMIIBIOTEPIIIK KOHE aKIMapaTThIK TEXHOJIOTHSUIAPABI KOJJAaHA OTBIPHIN JKOHE
odduiopnap apKbUIbl 3aHCHI3 CATHIN aJbIHFAH KAaNMTAJAbl IIBIFADYMEH KBUIMBICTBIK HUETTI JKy3ere
achIPY/IbIH HAKThI TOCUIZEPIMEH cUNaTTalIaThIHbI aHbIK [12, 91 6.].

AJTaMHBIH OJIEYMETTIK KayiNTUIIK JA9pEXKeci OHBIH XKEKe OMIpIIK YCTaHBIMBIMEH aHBIKTANaIbl, OJ
a/IaMHBIH MOPaJIbIBIK-TICUXOJIOTUSIJIBIK KACHETTEPIiHIH KUBIHTBHIFBIHAH TYPAJIbI.

Byn kacueTTep KpUIMBICTap MEH 0acka J1a KYKbIK Oy3YIIBIIBIKTAp jKacaraH Ke3/1e KOpiHyl MYMKiH,
OChbUTalIIa aJaMHBIH KBUIMBICTBIK MiHE3-KYJIKbl KaJbIITACKAH OJCYMETTIK JKafjaiiap MEH OHBIH
MICUXOJIOTHSUIBIK KACHETTepl KEILEHIHIH 63apa OpeKeTTeyl HOTUKECIHE KaJIbINTACaIbl.

OcblraH 0aiiIaHbICTBI KbUIMBICTBIK KYKBIK OY3YIIBUIBIKTBIH Oenriii 6ip TYpJiepiH jkacaraHbl YILIiH
KIHONUIEpJIH JKeKe OachlH 3epTTey KYHIBUIBIK-HOPMATHUBTIK Oardapiapibl, MOTHUBALMSUIBIK
UMITYIBCTapIbIH HAaKThl KYPBUIBIMBIH, COHJai-aK OHBIH MiHE3-KYJIKBIHJIAFbl aKaylapra OKeJIreH KeKe
TICUXOJIOTHSUTBIK KACUETTEP/Ii 3ePTTEY Il KapacThIPAIbl.

KpuMuHonmorusanelk MiHAETTEpACH Oacka KbUIMBIC JKacaraHIapIblH >KeKe OachlH 3epTTey
KBUIMBICTBIK-KYKBIKTBIK MIHJICTTEP/ICH TYBIHAAWIIBI, COJApFa COMKEC KBUIMBICTBHIK CeOeOIH aHBIKTAy
3aHCHI3 MIHE3-KYJIBIKTBIH TYPAaKTBUIBIK JIEHTeHiH >KOHE COFaH COWKeC J>Ka3aHbl TarailblHIay MeEH
JapallaHIbIPYABIH KOFAMIBIK KAYITITUTIK IOPEKECIH aHBIKTayFa KbI3MET €TEIi.

Ochl Ke3KapacTap/aH KapacThIPbUIBII OTHIPFaH KBUIMBICTBIH jKacalyblHa BIKIAJ €TeTiH cebenTep
MEH >KaFJaliap/bl aHBIKTAy, COHAAM-aK oJapabl jkKacay MYMKIHIITIHIH aJiJIblH aly KaxerT.
KpuiMbICKep/IiH keke OachlH 3epTTey A€ MaHbI3Zbl, OMTKEeHI KbIJIMBICTHIH Tikenel ceb6eli agaMHbIH
KaJIBIITACKAH KOFaMFa KapChl KO3KapacTapbl MEH oneTTepl Oombim TaObutanbl. TyIFaHBIH KalbIITACY
CUNATHIH 3epTTeME, MyH/Iall Ko3KapacTap MEeH 9JIETTep/IiH naiia 00y >KaFaaiaapblH aHBIKTay MYMKIiH
emec.

KBUIMBICTBIK, KYKBIK OY3YIIBIIBIK 1C-OpPEKETT1 JKacaFaHbl VIIH KayarKa TapThUIFaHIap/IbIH KEKe
0acblH Talmjay Ke3iHAe KbIUIMBICTHIK-KYKBIKTBIK, aJaMTepIIUTIK-TICHXOJOTHSUTBIK —CHITaTTaMaJIap bl
aHBIKTAy[bl KAMTHUTBIH JKalmblFa OipJiell TaHbUIFaH >KyHlere CyHeHy OpBIHIBI OOJBIN TaOBLIAIbI.
OJICYMETTIK-AeMOTPaQUsITBIK,  KBIIMBICTBIK-KYKBIKTBIK ~ CHUIIATTaMa  KBUIMBICTKEPJICPIiH  KOJ
CYFYIIBUTBIKTAPBIHBIH OAaFBITHIH, OJapAblH KOFaMFa Kapchl MiHE3KYJIKBIHBIH TYPAKTBUIBIFBIH aHBIKTAYFa
OarpITTaJIFaH, OYJI )Ka3aHbl TaFalbIHAY KE31H]Ie 6T€ MaHBI3bI.

AliTa KeTy Kepek, 3aHChI3 OWBIH OM3HECIH YIBIMIACTHIPFaHBI YIIIH jKa3ara TapThUIFaHIAPIbIH
OapJBIFBI ©3IMINLT MakcaTTapabl ke3zaeiiai. Koramra Kapchl Ke3KapacTap MEH MiHE3-KYJIBIKTapIbIH
TYPAKTBUIBIFBI MEH TEPEHITIHIH KOPCETKIIITEP] KbIIMBICTBUTBIKTBIH O€NTici 00BN Ta0bLIAIbI.
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byn Tycta agaMHBIH MOpalibJbIK-CasCH, TYHUETAHBIMABIK *OHE aJaMrepliliik KacueTrTepl MeH
MiHE3-KYJIKBI epeKIlie MaHbI3Fa ue 0omaubl: Ke3Kapacrap, ceHiMaep, Oaranaynap, eMipiiK YMITTEp MEH
YMTBUIBICTAP, KYHIBUIBIK Oarmapiapbl koHe T.0. OWbIH OM3HECI KOCINKEPJiK KbI3MET TYpl peTiHJe
TabbIC Ta0y/Ibl MakcaT €Teli, al OJl 3aHChI3 YUBIMAACTHIPBUIFAH KaFaaiila OHbI YHUBIMIACTBIPYIIBLIAD
3aHCBI3 KOJIMEH TaObIC TabaIbl.

Ocpiran OaitnanbicTel 0i3 b.P. ABeTncsHHBIH mikipiMeH Oeicemi3, oy ObUTall Jem >Ka3ajbl:
«IIIpIHAWBIIBIK QJIEM CHUSKTHI KOHE. OWBbIH OM3HECIHIH IMaija OOJyBIHBIH HETri3ri cebedi — akiia, OHbI
3aHCBI3 Ay TACLTI, 3aHCBHI3 OWBIH OM3HECIH KbUIMBICTBIK HApbIK CETMEHTTEpiHIH OipiHe KaTKbI3yFa
MyMKiHzgik 6epeni [13, 176 6.].

JlynoMaHusFa KapChl OPEKET, OWBIH HWHIYCTPUSCHIHIAFBI KAThIHACTAPIbl AKBbUIFA KOHBIMJIBI,
peTTenyl Kayirnci3 KoHe «KayallTbD» OWBIH NPHHIMOTEPIHE HET137eMyl KepeK. 3aHChI3 opeKeTTepre
KapChl TYPY MAceseci eNiMi3 YIIiH J1e, OyKiJ oJieM YIIiH /e epeKIne MaHbI3Fa ue.

byrinri xyH1 e3ekTi Mocenenep KaTrapblHAa TYpFaH JIyJOMaHus, Oy MOCEJIeHI MaKCaTThl TYpIe
IIYFBUI PETTEy KKETTUIIriH Kepcerexdi. [1aToMOTHsIIBIK JIyTOMaHusl KyMap OMBIHAAPMEH OailyIaHBICTHI
npoGyieManap/blH JaMYbIHBIH CUIIAThIH KOPCETETIH MHTETpalUsUIaHFaH OMOTICUXO0JJIEYMETTIK MOJIebre
ColiKec Kelledi JIeTeH KOPBITHIHABI Kacayra Oomanel. COHbIMEH Karap, Oyl KYOBUIBICTBIH KOFaMIBIK
KAyINTUTIr, COHFBl OHXKBUIIBIKTA OHBIH JKaHa acrektiiepre ue OomysiHna. Kaszipri yakbITTa 3aHCBHI3
OWBIH OW3HECIH OKypri3ynmiH OipHeme omici ©Oap. Kazipri ke3me 3aHCBHI3 OWBIH — OM3HECIH
YUBIMIACTBIPYABIH OipHemie Taciaaepi 6ap. byn KpI3MeTTepniH KbUIMBICTBUIBIFBIHBIH OlipiiaMa yieci
aKnapaTTHIK-KOMMYHHUKAIMSJIBIK ~ JKENUJIEpIHAE OTKI3IIeTiH Kymap oibiHmapra THecim. Kymap
OWBIHJIAPFAa KATBICATBIH aJaMHBIH KPUMHUHOJIOTHSUIBIK TOPTPETi Kejecijei. HeridineH ep amam, 21-35
’Kac apaybIFbIHIaFbl YisieHOereH, opra (TOJBIK) Hemece KocimTik OumiMi Oap, >Kyheni TaObIChI JKOK,
achlpayblHJIa KOMEJIETKEe TOJIMaraH Oaiajiapbl *KOK, OMbIH OapbIChIHIA AJKOTOJb OHIMIEpPI MEH TeMEeKi
TYTBIHATBIH afgamaap 00Jiajbl.

Kymap oilibiHaapra ToyenauIiK MPOrecCUBTI JUHAMHUKAFa M€, OJ JCTPECCUSIMEH JKOHE CYMIIMATIK
oiNapIbIH JaMybIMeH Oipre MiHe3-KYJIbIK OY3bUTbICHIHA aliHATa kI,

Kymap oiipiHFa KaThICaThIH aJaMJap apacblHAa OWBIHFA TOYCNIUTIKTIH KaJIBIITACYBIHBIH
O0JKaYIIBICHI:

— maroreH ik (0TOACKIMEH KOHE JKeKe aJaMIbl KOpIIaraH ajaMIapMeH 63apa dpPEeKeTTeCy);

— KapXXbUTBIK (KUBIHABIKTAPIBIH OO0Jybl JKOHE OJapabl OHall JKOJJAapMEH IIelIyre JereH
YMTBLIBIC);

— JKeKe TYJIFaHbIH 1C-OpeKeTIH YIHIEeCTIpeTiH MaKcaTTap MEH MOTUBTEP/IiH ©3repyi;

— CBIPTKBI KaFJaiyiap MEH JKeKe aJJaMHBIH TICHXUKAJBIK KaFJaibl apachIHIAFbl KOPPEISIIUSITBIK
OaiIaHbIC;

— OHBIH MpOIECIHIH TOJKYBIH CE31Hyre, KOJIMa-KoJ akiia YTHII ajyFa MOHE TapThIMJIbI
YCBIHBICTAapFa e O0TyFa JIEreH YMTBUIBICTApIbl KAMTUTHIH (haKTOPIAP/IbIH KUBIHTHIFBL.
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COBPEMEHHAS ITPO3A KA3AXCTAHA: ACIIEKTbBI UCCJIEJOBAHUA

Myxaneanuesa O.E.
mazucmpanm
EHY um. JLH. I'ymunesa

2 Acmamna, Kazaxcman

CoBpemenHnas npo3a Kazaxcrana npeacrapisieT co00i CI0KHOE U MHOTOTPaHHOE JIUTepaTypHOE
sBIIeHUE, (DOpPMHpPYIOIIEeCs B YCIOBUSX KYIbTYpPHBIX, COIMAIBHBIX M UCTOPHUYECKHX TpaHChOpMaIui
koHa XX — Hayana XXI Beka. A.JKakchUIbIKOB B CBOEH cTarhbe O pa3BUTUM Mpo3bl Kazaxcrana
orMeyaeT, 4ro: «lIpsMbIM clleICTBMEM BIMSAHUS Ha Ka3aXCTAHCKYK JIMTEpPaTypy HPOLIECCOB
rI100anu3aluy SBISETCS MOSBICHHE M PAa3BUTHE CTHIJIEBOM TEHACHLMU MOJAEPHU3MA M MOCTMOJIEPHA.)»
[1]

CoBpemenHass mpo3a Ka3zaxcraHa akTHUBHO M3Yy4aeTcsi B  KOHTEKCTE IMOCTCOBETCKHUX
TpaHcopmaruii, TIodaTu3aud U HAIMOHATBHONW HICHTUYHOCTH. AHAIU3UPYETCs, KaK JIMTeparypa
OTpa)kaeT IMepexo]l OT COBETCKOM HJICOJIOTMU K HOBBIM peanusiM He3zaBucumoro Kaszaxcrana, BKIrouas
MEPEOCMBICIICHUE UCTOPUH U KYJIbTYPHBIX KOA0B. AbumeBa Y.K. Taxxke numiet: «[Ipo3a mocnennux jger
o0xomuTcst 0e3 00s3aTeNIbHBIX KJIMIIE COBETCKOTO BpEMEHH, B HEW TIOJABEPTrHYTHI IEpPEOlleHKE
yCTapeBIINEe KOHIICTIIMA HCTOPHYECKUX (DAaKTOB M COOBITUH TOW WIIM WHOW 3MOXH, O(UIIHATBHBIC
11a0JI0HBI, UCKYCCTBEHHO OTTOPraBILME JUTEpaTypy OT HalMoHaibHOro ObiToBaHuA. IIpo3a u molssus
COBPEMEHHBIX JIUTEPATOPOB HMMEET BBIPAXKEHHBIA  HAIMOHAIBHBIA  KYJIBTYPHO-UCTOPUUYECKHI
KoJopHT. »[2] Pybex XX—XXI BekoB cran uis Ka3aXCTAaHCKOW MPO3bl BPEMEHEM MEPEOCMBICICHUS
ucropuydeckoro oneita. [lucarenu odpamaroTcs K TeMam:

- HallMUOHAJIBHOM MaMATH U UICTOPUYECKOM TPAaBMBI;

KOJUIEKTUBHOI'O U IMYHOTO MPOIILIOTO;

- pacmaja cOBETCKOM CHCTeMbI U (POpMHPOBAHUS HOBOTO OOIIECTBEHHOTO CO3HAHMUS.

- COOTHOLIEHUE TPAJULIMU U COBPEMEHHOCTH;

- ’KHU3HB TOpOJa U TpaHcHopMaIHsl CeTbCKOTO MPOCTPAHCTBA;

- AMUTpaLMs, aMsITh, OJJMHOYECTBO, yTpata. Takke 3aTparuBaeTcsi TEMbl MOBCEAHEBHON JKU3HH,
BOCIIOMUHAHUS O COBETCKOM 31oxe, U puiiocohckre MOTHUBBI.

OnHUM U3 KJIHOYEBBIX HANPABJICHHUHN HCCIEAOBAHUS COBPEMEHHOM MPO3bI ABISIETCS OCMBICIICHHE
HallUOHAJIBHOW  WACHTHMYHOCTH. [locie oOpeTeHuss HE3aBUCUMOCTH JIUTEpaTypa CTaHOBUTCA
MPOCTPAHCTBOM  PEKOHCTPYKIIMU HCTOpuyeckoi mamsaTtH. [lucarenm oOpamaioorcs K  paHee
3aMaJTYMBAEMbIM CTPAHUIAM HUCTOPUHU, K TEME PENpPECCUM, KOJUIEKTUBU3AIMHU, ITYXOBHOI'O KpHU3HCA
MO3HECOBETCKOrO Iepuoja. Mceropuueckoe mpolioe OCMBICIMBAETCS HE Kak 3aBEPILIEHHBIN JTar, a
KaK TPaBMaTHYECKUH OTIBIT, MPOAOKAIONTNI BIUATh Ha HacTosIIee. TakuM 00pa3oM, Xy10KeCTBEHHBII
TEKCT BBIMONHSIET (YHKIUIO KYJIbTYpPHOH peQueKCHH W BOCCTAHOBIIGHUS  HCTOPHYECKOM
MPEEMCTBEHHOCTH.

JlutepaTypa CTAaHOBHTCS MPOCTPAHCTBOM peduieKCHH HaJa CyOh00i uenoBeKa B JIOXY MEepPEeMEH,
IJIe YacTHas WCTOPHUS HEPEIKO MPUOOpETaeT CHMBOJIMYECKOE 3HAUEHWE. YCUIIMBAETCS BHUMAaHUE K
BHYTPEHHEMY MHUPY T€poOsi, €ro 3K3MCTCHIMAIbHBIM MEPEKUBAHUSM, TEME OJIMHOYECTBA MU YTPATHI.
HaGmromaercst ycuieHne CyObEKTHBHOTO Hadayia: IMOBECTBOBAHHE 4YacTO BEAETCS OT MEPBOTO JIMIIA,
WCIIONB3YIOTCS  DJIEMEHTHl  JHEBHUKOBOW  3alWCH, BHYTPEHHETO MOHOIOra, (parMeHTapHON
KOMMO3UIIMU. Pa3MbIBalOTCA TpPaHUIBI MEXAY XaHPAaMH — POMAaH MOJKET BKJIIOYATh SJIEMEHTHI
ACCEMCTUKH, MYONUIMCTUKHA, JTOKYMEHTAIbHOTO CBHUCTEILCTBA. BaxHoli 4epToil CTaHOBHUTCS
MHTEPTEKCTYaJIbHOCTh: COBPEMEHHBIE aBTOPHI AKTUBHO BCTYMAIOT B JIHAJIOT C PYCCKOM KJIACCHYECKOM
TUTEPaTypoi, Ka3zaxCKuM (OIBKIOPOM, BOCTOUHON TpaaullMeil, a TakKe C 3araJHOEeBPONEHCKUM
MOJEPHU3MOM M mocTMoziepHu3MoM. OBuepenko Y.B. u MonucoBa U.B. packpsiBaloT 3Ty Temy:
«Pycckast nmuteparypa Kazaxcrana umeer psij OTIMUYUTENbHBIX 4epT. K nmpumepy, aBTOpbl JOCTATOYHO
4acTo oO0pamatoTcsi K pycckoMmy (OJBKIOpPY, OpPraHMYHO BIUIETash 3JIEMEHTHl YCTHOTO HapOIHOTO
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TBOpYECTBA B TKaHb COOCTBEHHOTO TMOBeCTBOBaHHA.» [3] OT0 co3ma€T MHOTOCIONHYIO
XYJI0’)KECTBEHHYIO TKaHb MPOU3BEICHUSI.

Aobumesa Y K. taxke orMeuaeT: «Pa3BuTHE )aHpa B )KHUBOH IPAKTHUKE XYI0KECTBEHHOTO TBOP-
4ecTBa HUJET KO Bce OOJbIIeMy MHOT000pas3uio. B coBpeMeHHOW pycCKOW Ka3aXCTaHCKOW Mpo3e, Mo
HaOJIIOJICHUIO KPUTHUKA, €CTh JKaHPOBbIE MoauuKaluu pacckasa...» [1] MccnenoBanus hokycupyrorcs
Ha TEHJCHUMSAX, JKaHpax M MeTojosioruu aHanu3a. CoBpeMeHHas Ka3axCTaHCKas Mpo3a
XapaKTepu3yercs >KaHPOBBIM pa3zHOOOpa3zueM, IMepexoi OT JMUYecKUX (opM K MallbiM KaHpam,
BKJIOYasi MHUKPO’KaHPBI BPOJIE MHUKPOPACCKA30B, a TakKe THOPUAHBIMH ¢GopMaMu C IIIEMEHTaAMU
MIOCTMOJIEPHU3MA U TJI00aTH3aIuu.

CoBpemennas mposa Kaszaxctana cymiecTByeT B MHOTOSI3BIYHOM (opmare, Hpexke BCero Ha
Ka3aXCKOM M pyccKoM si3bikax. ¥Y.B. OBuepenko, 11.B. MoHucoBa B cTaThe O PYCCKOM M PYCKOA3BIYHOMN
dopme nmonmermn: «Ha pycckom si3pike Uiyt ceroqast B Kaszaxcrane He TOJIBKO 3THUYECKUE PYCCKUE,
HO U Ka3axu-OWJIMHTBBI, IPUYEM WHOTJA B CIUCKE M3JAHHBIX MPOU3BEICHUIN OJHOIO U TOTO e aBTOpa
MOYKHO OOHApYXHTh KaK POMaHbI MJIM TOBECTH HAa PYCCKOM SI3bIKE, TaK M TEKCTHI Ha Kazaxckom» [3]
CoBpemeHnHas npo3a Kazaxcrana pa3BuBaeTcs B YCIOBHUSX COCYHIECTBOBAHHUS Ka3aXCKOTO U PYCCKOIO
S3BIKOB. DJTO HE TOJBKO S3BIKOBAas, HO M KyJIbTypHas curyanws, (GopMmupyromas OcCOObIi THIl
XYIOKECTBEHHOT0 co3HaHUs. Pycckos3prunas mpo3a Kazaxcrana (yHKIMOHHMpYET Ha MepeceueHUuu
HECKOJIbKUX KYJIbTYpHBIX Tpamuiuid. C OAHOW CTOPOHBI, OHA MPOJOJHKACT TPAMULIMH PYCCKOU
JUTEPaTyphl, C APYrol — HANOJIHIETCS HAIMOHAJIbHBIM COJIEPKAHUEM, OTPAKAIOIIUM Ka3aXCTaHCKYO
peaIbHOCTb. OTO CO3AAET YHUKAIbHBIA CHHTE3, KOTOPbI TpeOyeT OTHEIbHOIO TEOPETHUECKOIO
OCMBICJICHUSI.

Pycckosizpiunas npo3a Kaszaxcrana paccMaTpuBaeTcs HCCIEAOBATEISIMU KaK CaMOCTOSITENIbHBIN
(heHoMeH, OTpa)karoluii 0COOEHHOCTH MOCTCOBETCKOTO U MOCTKOJIOHUAILHOTO KYJIbTYPHOTO onbiTa. Ha
JTAHHOM JTare €CTh MHOXKECTBO COBPEMEHHBIX mucareneld. VX nmpou3BeneHust — Kak OTPaKEHUE JKU3HHU,
TpeBOTM W Haaexapl cerogusmHero Kaszaxcrana.  «Ecnm pycckosi3pluHas auTeparypa crapaeTcs
aKTyallu3UpOBaTh ce0sl MPEXkKAEe BCETO B MUPOBOM MPOCTPAHCTBE, TO PYCCKasi OUEPUMUBAET CBOU TPAHUIIBI
B Cpelle MHOS3bIUUS UM MHOKYJIbTYPHOCTH, B CBSA3M C Y€M OHA 3aMETHO OPHUEHTHPOBaHAa MMEHHO Ha
HAIMOHAbHBIE JIUTEPATYPHBIC TPaIUIHU.» [3]

CoBpeMeHHasi Ka3axCTaHCKasl Mp03a aKTUBHO BKJIFOYACTCS B MHUPOBOMW JIMTEPATYPHBIH KOHTEKCT
gyepes MepeBo/ibl, MeKIyHapoIHbIe (pecTUBATU U TUTepaTypHble MpeMur. COBpeMEHHbIE Ka3aXCTaHCKUE
aBTOPHI BCE aKTUBHEE BHIXOAT HA MEKIYHAPOIHYIO apeHy uepes3 MepeBO/Ibl, TUTepaTypHble (eCcTUBAIN
U TpeMHH. DTO CHOCOOCTBYET BKIIOUEHHUIO HAIMOHATBHOW JTUTEPaTyphl B TI00ANbHBINA KYIbTYPHBII
muanor. [Ipu 3ToM coxpaHsieTcsi CTpeMJICHHE K HAIlMOHATbHOM caMOOBITHOCTH. COBpeMeHHasl mpo3a
JIEMOHCTPHUPYET OallaHC MEXTYy YHUBEPCAIBHBIMU XY/10KECTBEHHBIMU TEHICHIIUSMU U dTHOKYIBTYPHOI
cnenudukoil. IMeHHO 3TO coueraHue jaenaer €€ OOBEKTOM HHTEpeca KaK OTE€YECTBEHHBIX, TaK U
3apyOeKHBIX HCCIIeIOBATENECH.

Takum oOpa3om, coBpemeHHass mpo3a KaszaxcraHa mnpeacTaBiaseT co00OM TUHAMHUYHO
pa3BUBAIOIIEECS JIMTEPATYPHOE MPOCTPAHCTBO, B KOTOPOM COUETAIOTCS HCTOpPUYECKass MaMsTh,
KyJIbTypHOE HacJIeJlie U COBPEMEHHBIE XYI0KECTBCHHBIC TPAKTUKH. OHA OTpa)KaeT CIOMKHBIN MPOIECC
CTAHOBJICHUS HAIIMOHAJILHOIO  CaMOCO3HaHUsI B  IOCTCOBETCKYIO 30Xy M  OJHOBPEMEHHO
JEMOHCTPUPYET OTKPHITOCTh MHUPOBOMY JHTEPATYPHOMY MPOCTPAHCTBY. XapaKTEPHBIMU YepTaMU
COBPEMEHHOM Ka3aXCTaHCKOW MPO3bI SBISIOTCS TEMAaTHUECKOE MHOTOOOpa3ue, BHUMaHUE K mpobiiemMam
HMCTOPUYECKOW TaMATH W HAIMOHATBLHON WJICHTUYHOCTH, YCHJICHHE TICHXOJIOTMUECKOW TIIyOWHBI
MMOBECTBOBAHHUSI, KAHPOBask MOOWIBHOCTh U SI3bIKOBAas BapUATUBHOCTh. BUIMHTBU3M CTaHOBUTCS HE
TOJIBKO COITMOKYJIbTYPHOM PEeabHOCTBIO, HO U XY/I0KECTBEHHBIM MPUHIIATIOM, (DOPMUPYIOIHUM OCOOBIH
TAN JuTepaTypHoro weinuieHus. CoBpemeHHas mnpo3a KazaxcraHa axkTUBHO NEPEOCMBICIUBAET
MPOLIOE, UCCIIEYET COCTOSIHUE YeJIOBEeKa B AMOXY MEepeMEH U UILET HOBbIE (POPMBI XYJ0KECTBEHHOTO
BbIpaXEHHs. B 3TOM KOHTEKCTE JIuTepaTypa BHICTYIAET HE IPOCTO OTPAKEHUEM JCHCTBUTEIHLHOCTH, HO
1 CIoco00OM €€ KOHIENTYallbHOTO OCMBICIIeHUs. [lepcreKTHBE TadbHEeHIITNX UCCIEOBAaHUN CBS3aHBI C
Oojee JETaNbHBIM AHAIW30M WHIUBUAYATbHBIX aBTOPCKUX CTPATETWH, W3YYEHHUEM peIlemIiu
Ka3aXCTaHCKOI MPO3bI 32 pyOexoM, a TakkKe ¢ YriyOJEHHBIM PaCCMOTPEHHEM MPOOIEMbl MHOTOSI3BIYUS
U MEXKYIbTypHOTO muanora. Takum oOpa3om, coBpeMeHHas mpo3a KaszaxcraHa 3aHUMaeT 3HAUMMOE
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MECTO B HAIIMOHAJIBHOM JIMTEPATYPHOM IPOIECCE M CTAHOBHUTCS BAXKHBIM DJIEMEHTOM TIJIOOAJIBLHOTO
KYJIBTYPHOTO TPOCTPAHCTBA, COXPAHsS IMPH STOM CBOK HCTOPUYECKYIO MaMATh M HAIMOHAIBHYIO
CaMOOBITHOCTb.
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Abstract. Polyendocrine metabolic ovarian syndrome (PMOS), formerly known as polycystic
ovary syndrome, is a heterogeneous endocrine and reproductive disorder and one of the major causes of
anovulatory infertility. Its principal obstetric and gynaecological manifestations include menstrual
irregularity, oligo- or anovulation, impaired follicular maturation, hyperandrogenism, subfertility, and
an increased risk of endometrial dysfunction associated with prolonged amenorrhoea. After conception,
women with PMOS require enhanced antenatal surveillance because the condition is associated with a
higher probability of miscarriage, gestational diabetes, hypertensive disorders of pregnancy, pre-
eclampsia, fetal growth restriction, preterm birth, and caesarean delivery. These reproductive risks are
modified by age, excess body weight, glucose intolerance, blood pressure, phenotype, and coexisting
infertility factors, emphasizing the importance of individualized preconception assessment.

This review evaluates contemporary obstetric and gynaecological approaches to fertility
restoration and pregnancy management in women with PMOS. Personalized care should include
assessment of ovulatory function, ovarian reserve, tubal patency, semen parameters, endometrial status,
metabolic health, and previous reproductive outcomes. Letrozole is the preferred first-line
pharmacological treatment for anovulatory infertility without additional infertility factors, while
clomiphene citrate, metformin, gonadotrophins, laparoscopic ovarian surgery, and assisted reproductive
technologies may be selected according to clinical phenotype and treatment response. In IVF and ICSI
programmes, individualized ovarian stimulation, GnRH antagonist protocols, agonist triggering, and
freeze-all strategies are particularly important for reducing ovarian hyperstimulation syndrome.
Effective management should integrate ovulation induction and fertility treatment with preconception
optimization, prevention of obstetric complications, and risk-adapted antenatal monitoring to improve
live birth and maternal—perinatal outcomes.

Keywords: polyendocrine metabolic ovarian syndrome, PMOS, anovulatory infertility, ovulation
induction, pregnancy complications, assisted reproductive technology, personalized treatment, fertility
restoration.

Introduction

In May 2026, the term polycystic ovary syndrome (PCOS) was replaced by polyendocrine
metabolic ovarian syndrome (PMOS) following a 14-year international initiative involving clinicians,
researchers, professional organizations, and individuals with lived experience. The previous name was
considered clinically misleading because it implied that ovarian cysts were the defining pathological
feature, although many affected individuals do not demonstrate polycystic ovarian morphology and the
structures visualized on ultrasound are follicles rather than true pathological cysts. In addition, the term
PCOS placed disproportionate emphasis on the ovaries and insufficiently reflected the syndrome’s
complex endocrine, metabolic, reproductive, and psychological manifestations. The new terminology is
intended to reduce diagnostic misconceptions, improve communication, and encourage a
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multidisciplinary model of care rather than altering the established biological concept of the disorder
[1,2].

From an obstetric and gynaecological perspective, PMOS is particularly important because it
commonly manifests through menstrual irregularity, oligo- or anovulation, hyperandrogenism, impaired
follicular maturation, and infertility. Persistent ovulatory dysfunction reduces the frequency of
spontaneous conception, while prolonged untreated amenorrhoea may expose the endometrium to
sustained oestrogenic stimulation and increase the risk of endometrial hyperplasia. Evaluation of
reproductive function should therefore extend beyond ovarian morphology and include menstrual
history, biochemical or clinical hyperandrogenism, ovulatory status, endometrial protection, tubal
patency, semen analysis, age-related ovarian reserve, and additional causes of infertility. This broader
assessment is consistent with the concept of PMOS as a heterogeneous syndrome in which reproductive
manifestations vary considerably between phenotypes [3].

The reproductive consequences of PMOS persist after conception. A 2024 systematic review and
meta-analysis incorporating 104 studies and 106,690 pregnancies demonstrated that the syndrome is
associated with increased risks of miscarriage, gestational diabetes mellitus, gestational hypertension,
pre-eclampsia, preterm birth, caesarean delivery, and several adverse neonatal outcomes. Excess body
weight, insulin resistance, hyperandrogenism, pre-existing glucose intolerance, and assisted conception
may further modify these risks, but PMOS itself appears to remain clinically relevant after adjustment
for major confounding factors. Pregnancy in affected women should consequently be regarded as
requiring individualized preconception preparation, early assessment of glycaemic and hypertensive
risk, appropriate gestational weight monitoring, and intensified antenatal surveillance [4,5].

Contemporary reproductive management is moving from standardized ovulation induction
toward phenotype-based and risk-adapted care. Letrozole is recommended as the preferred first-line
pharmacological treatment for anovulatory infertility when no other infertility factors are present,
whereas metformin, clomiphene citrate, gonadotrophins, laparoscopic ovarian surgery, or assisted
reproductive technologies may be considered according to metabolic status, age, previous response, and
associated reproductive pathology. In IVF and ICSI programmes, women with PMOS require
individualized stimulation because their high follicular reserve increases susceptibility to excessive
ovarian response and ovarian hyperstimulation syndrome. This review therefore examines the
reproductive consequences of PMOS and evaluates current strategies for restoring fertility, optimizing
preconception health, reducing treatment-related complications, and improving maternal, fetal, and live-
birth outcomes [3,6,7].

Materials and Methods

A structured literature review was conducted to assess the reproductive, obstetric, and
gynaecological consequences of polyendocrine metabolic ovarian syndrome (PMOS), formerly termed
polycystic ovary syndrome (PCOS). Publications from 2020 to 2026 were searched in
PubMed/MEDLINE, Scopus, Web of Science, and the Cochrane Library. Search terms included
“polyendocrine metabolic ovarian syndrome,” “polycystic ovary syndrome,” “anovulatory infertility,”
“ovulation induction,” “letrozole,” “metformin,” “gonadotrophins,” “assisted reproductive technology,”
“in vitro fertilization,” “pregnancy complications,” “miscarriage,” ‘“gestational diabetes,” “pre-
eclampsia,” “preterm birth,” and “live birth,” combined with AND and OR. Reference lists of relevant
clinical studies, reviews, meta-analyses, and guidelines were also screened.

Eligible publications included human clinical trials, cohort and case—control studies, systematic
reviews, meta-analyses, and evidence-based recommendations addressing fertility, pregnancy, or
gynaecological outcomes in women with PMOS/PCOS. Priority was given to studies reporting
ovulation, clinical pregnancy, miscarriage, live birth, ovarian hyperstimulation syndrome, gestational
complications, delivery mode, and neonatal outcomes. Animal studies, laboratory-only investigations,
incomplete conference abstracts, duplicate reports, and publications without clinically relevant
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reproductive outcomes were excluded. Evidence was assessed according to study design, diagnostic
criteria, participant characteristics, intervention type, conception method, maternal and perinatal
outcomes, and major limitations. Owing to heterogeneity in phenotypes, treatments, and outcome
definitions, the findings were synthesized narratively.

Results

Ovulation Induction and Fertility Restoration

Letrozole demonstrated the most favourable outcomes among oral ovulation-induction agents. In
a randomized comparative study, clinical pregnancy occurred in 29.0% of women receiving letrozole
and 15.4% receiving clomiphene citrate, while live birth rates were 25.4% and 10.9%, respectively.
Ovulation rates were comparable between groups at 68.1% and 63.6%, suggesting that the advantage of
letrozole may also involve more favourable endometrial and monofollicular responses. Recent pooled
evidence similarly indicated higher pregnancy and live birth rates and a lower probability of multiple
pregnancy with letrozole, supporting its use as first-line pharmacological therapy for anovulatory
infertility in PMOS [8,9].

The reproductive effect of metformin was less consistent and appeared to depend on metabolic
phenotype and the selected comparator. A meta-analysis of 21 randomized trials involving 2,638 non-
obese women found clinical pregnancy rates of 47.7% with metformin and 42.9% with placebo;
however, the pooled difference was not statistically significant (RR 1.08; 95% CIl 0.82-1.42).
Metformin produced clinical pregnancy outcomes comparable to clomiphene citrate, but the available
evidence did not demonstrate a reliable improvement in live birth. These findings support its selective
use in women with metabolic indications or intolerance to other agents rather than universal prescription
for anovulatory infertility [10].

In assisted reproductive programmes, metformin showed a clearer effect on treatment safety than
on fertility outcomes. A meta-analysis of 12 randomized trials including 1,123 women undergoing IVF
or ICSI found that metformin reduced the risk of ovarian hyperstimulation syndrome (OHSS; OR 0.43;
95% C1 0.24-0.78). It did not significantly improve clinical pregnancy (OR 1.24; 95% CI 0.82-1.86) or
live birth rates (OR 1.23; 95% CI 0.74-2.04) in the overall population. In a post hoc subgroup with body
mass index >26 kg/m?, metformin was associated with a higher clinical pregnancy rate (OR 1.71; 95%
Cl 1.12-2.60), indicating that metabolic characteristics may modify treatment response [11].

Assisted Reproductive Technologies

Embryo-transfer strategy significantly influenced treatment safety. In a randomized study of 110
women with PMOS undergoing IVF, fresh and frozen embryo transfer produced similar clinical
pregnancy rates of 42.31% and 43.64% and ongoing pregnancy rates of 38.46% and 41.82%,
respectively. However, OHSS occurred in 19.23% of fresh-transfer cycles and 3.64% of frozen-transfer
cycles. Broader evidence showed that GnRH-antagonist protocols reduced the incidence of OHSS
without lowering live birth rates, while GnRH-agonist triggering markedly reduced moderate-to-severe
OHSS in high responders. Freeze-all strategies further limited late-onset OHSS by avoiding pregnancy-
associated endogenous hCG exposure [12-14].

A large data-driven study demonstrated substantial variation in IVF outcomes between PMOS
phenotypes. Four reproducible subtypes were identified in a discovery cohort of 11,908 women and
validated in five international cohorts. Among 5,418 women undergoing IVF, live birth rates ranged
from 48.9% in the obesity-associated subtype to 56.3% in the high-sex hormone-binding globulin
subtype. Total pregnancy loss ranged from 24.7% to 32.5%, while the hyperandrogenic subtype had the
highest risk of second-trimester loss. The high-LH-AMH subtype showed the greatest susceptibility to
moderate or severe OHSS, with an OR of 7.44 compared with controls. These findings support
phenotype-based selection of stimulation intensity, trigger method, and embryo-transfer strategy [20].

Obstetric and Perinatal Outcomes
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Pregnancy in women with PMOS remained associated with increased maternal risk. A meta-
analysis of 104 studies comprising 106,690 pregnancies found that PMOS increased the odds of
miscarriage by 49% (OR 1.49; 95% CI 1.20-1.85), gestational diabetes by 141% (OR 2.41; 95% ClI
1.95-2.99), gestational hypertension by 120% (OR 2.20; 95% CI 1.81-2.69), and pre-eclampsia by
130% (OR 2.30; 95% CI 1.87-2.82). Caesarean delivery was also more frequent (OR 1.23; 95% CI
1.06-1.43). The associations with miscarriage, gestational diabetes, and hypertensive disorders
remained evident in analyses matched for maternal age and body mass index and in pregnancies
achieved through assisted reproduction [15].

Adverse neonatal outcomes were confirmed in a separate meta-analysis of 73 studies including
92,881 offspring. Maternal PMOS was associated with higher odds of preterm birth (OR 1.53; 95% CI
1.33-1.75), fetal growth restriction (OR 1.84; 95% CI 1.09-3.10), and low birth weight (OR 1.28; 95%
Cl1 1.04-1.59). The increased probability of preterm birth and low birth weight persisted in pregnancies
conceived through assisted reproductive technologies. However, some subgroup associations weakened
after matching for maternal body mass index, indicating that both syndrome-specific mechanisms and
accompanying metabolic factors contribute to perinatal risk [16].

Evidence regarding metformin continuation during pregnancy remained heterogeneous. In a
nationwide cohort, PMOS without metformin exposure was associated with pre-eclampsia, gestational
diabetes, caesarean delivery, preterm birth, low birth weight, and low five-minute Apgar scores.
Children born to affected women who did not receive metformin also had an increased risk of childhood
obesity (HR 1.61; 95% CI 1.44-1.81). Although some observational and pooled analyses suggested that
metformin could reduce selected maternal complications or pregnancy loss, confounding by indication
and uncertainty regarding long-term offspring outcomes prevented definitive conclusions. The reviewed
evidence therefore did not establish routine metformin continuation during pregnancy solely for the
prevention of obstetric complications [17-19].

Discussion

The adoption of the term polyendocrine metabolic ovarian syndrome emphasizes that the
condition cannot be interpreted solely as an ovarian morphological disorder. From an obstetric and
gynaecological perspective, its clinical importance remains closely related to menstrual dysfunction,
chronic anovulation, hyperandrogenism, infertility, endometrial exposure to unopposed oestrogen, and
adverse pregnancy outcomes. The new terminology supports a broader model in which reproductive
manifestations are assessed together with metabolic, endocrine, and psychological factors. However,
renaming alone will not improve outcomes unless it is accompanied by earlier diagnosis, continuity
between fertility and antenatal services, and coordinated multidisciplinary care [1-5].

Letrozole should remain the preferred first-line pharmacological option for women with
anovulatory infertility who have no additional infertility factors. Its advantage over clomiphene citrate
appears to include higher clinical pregnancy and live birth rates, a more favourable endometrial effect,
and a lower likelihood of multifollicular development. Nevertheless, ovulation induction should not
begin before evaluation of age, duration of infertility, tubal patency, semen parameters, ovarian reserve,
and other gynaecological pathology. Treatment effectiveness should be assessed primarily by singleton
live birth rather than ovulation alone, because successful follicular development does not necessarily
result in an ongoing pregnancy [3,6-9].

Metformin has a clinically relevant but more selective role. Its reproductive benefit is most
plausible in women with insulin resistance, impaired glucose regulation, excess body weight, or
resistance to first-line ovulation induction. Current evidence does not support its universal use as an
isolated fertility treatment, because improvements in ovulation or clinical pregnancy have not
consistently translated into higher live birth rates. Similarly, continuation during pregnancy should not
be prescribed routinely for the sole purpose of preventing miscarriage, gestational diabetes, or
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hypertensive complications. Decisions should consider maternal metabolic indications, gastrointestinal
tolerability, alternative treatments, and uncertainty regarding long-term offspring effects [10,11,17-19].

Assisted reproductive treatment requires particular attention to ovarian hyperstimulation
syndrome because women with PMOS may have a high antral follicle count, elevated anti-Miillerian
hormone levels, and an excessive response to gonadotrophins. Individualized gonadotrophin dosing,
GnRH-antagonist stimulation, GnRH-agonist triggering, elective embryo cryopreservation, and single-
embryo transfer can substantially improve safety without compromising cumulative reproductive
outcomes. A freeze-all strategy should be selected according to the individual response rather than
applied automatically, as the advantage of frozen transfer may differ between clinical phenotypes.
Emerging data-driven subtypes could improve stimulation and transfer decisions, but these models
require prospective validation before routine implementation [12-14,20].

The increased risk associated with PMOS does not end after conception. Higher rates of
miscarriage, gestational diabetes, gestational hypertension, pre-eclampsia, preterm birth, fetal growth
abnormalities, and caesarean delivery justify structured preconception counselling and risk-adapted
antenatal surveillance. Blood pressure, body mass index, glucose tolerance, medication exposure, and
previous obstetric history should be assessed before pregnancy or at the earliest antenatal visit. Because
risk persists in some analyses after adjustment for age and adiposity, PMOS should be regarded as an
independent obstetric risk marker rather than being reduced to obesity alone. At the same time,
unnecessary medicalization should be avoided, and monitoring intensity should reflect the individual
combination of reproductive and metabolic risk factors [4,5,15,16].

Overall, the most effective management is a reproductive life-course strategy that connects
menstrual regulation, endometrial protection, fertility restoration, preconception optimization, safe
assisted reproduction, and antenatal care. Personalization should incorporate age, ovulatory phenotype,
androgen status, body composition, glucose metabolism, ovarian response, previous treatment, and
maternal—fetal history. Future trials should stratify participants by clinically reproducible phenotypes
and report cumulative singleton live birth, time to pregnancy, treatment burden, maternal complications,
neonatal outcomes, and long-term offspring health. Such an approach would move PMOS care beyond
symptom-based treatment toward prevention of reproductive and obstetric complications [1-20].

CONCLUSION

Polyendocrine metabolic ovarian syndrome is a heterogeneous reproductive and metabolic
disorder with consequences extending from menstrual dysfunction and anovulatory infertility to
pregnancy and neonatal complications. From an obstetric and gynaecological perspective, management
should focus not only on achieving ovulation or conception but also on endometrial protection,
preconception optimization, prevention of ovarian hyperstimulation syndrome, and reduction of
maternal and perinatal risks. Letrozole remains the preferred first-line treatment for anovulatory
infertility, whereas metformin, gonadotrophins, laparoscopic ovarian surgery, and assisted reproductive
technologies should be selected according to the individual phenotype, metabolic profile, age, ovarian
reserve, and previous response.

The most effective strategy is a personalized reproductive pathway integrating fertility treatment
with structured antenatal surveillance. Women with PMOS require early assessment of glucose
metabolism, blood pressure, body weight, previous pregnancy outcomes, and additional infertility
factors. In assisted reproduction, individualized stimulation protocols, GnRH-antagonist cycles, agonist
triggering, freeze-all strategies, and single-embryo transfer can improve safety while preserving
reproductive potential. Future research should prioritize cumulative singleton live birth, maternal
complications, neonatal outcomes, and long-term offspring health to ensure that fertility restoration is
accompanied by safe pregnancy and favourable perinatal results.
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HNCITOJIB30BAHUE UICKYCCTBEHHOI'O HHTEJIVIEKTA B OBPA30OBAHUUN

Konoacoexoe Hypoaynem
Mazucmpaunm
Hexommepueckoe akyuoneproe obujecmeo

«Ynueepcumem umenu lllaxapuma copooa Cemeu»

AHHOTanus. B craTthe paccMOTpeHbl BO3MOXKHOCTU NPUMEHEHUS TEXHOJIOTUH HMCKYCCTBEHHOTO
UHTEJJIEKTa B  oOpa3oBarenbHOM mpouecce. IlpencraBieHbl  pe3ynbTaThl  [E€Jaroruyeckoro
SKCIepUMeHTa, oTpaxaromue Biausaue MU Ha ycrieBaemocts oOyyaromuxcsi, 3¢ ()eKTUBHOCTh PabOTHI
IpernojaBaTenss M YCIOBUS Ppe3yJbTaTUBHOTO BHEIPEHUS MHTEIUICKTYalbHbIX TEXHOJOIMH B
oOpasoBaHmUe.

KiroueBble cj10Ba: WCKYCCTBEHHBIN HMHTEIIEKT, oOpa3oBanue, mudpoBas TpaHchopmarms,
nepcoHanu3anus o0ydeHus, o0pa3oBaTeIbHbIN MPOLIECC, IEJarOrNYECKUe TEXHOJIOTUHY, aBTOMAaTU3allHs
OLICHUBaHMS.

BBenenne

Hudposass Tpanchopmanmsi OKa3bIBaeT CYLUIECTBEHHOE BIJIMSHHUE HA Pa3BUTHE COBPEMEHHOM
cUCTeMbl 00pa3oBaHusA. BHeapeHue TEXHOJIOTMH HCKYCCTBEHHOTO HMHTEJUIEKTA, BKIIOYAs MAllMHHOE
o0y4yeHue, 0OpabOTKY €CTECTBEHHOIO s3blka M T'€HEpaTHBHbIE MOJIENH, PACIIUPSET BO3MOXKHOCTHU
NepcoHaIM3alMu  OOy4YeHHs, aBTOMATH3alMM OT/AEIbHBIX MPOIECCOB M MOBBIIIEHUS KayecTBa
oOpazoBarenbHOM AesTenbHOCTH [1], [3]. B TO ke BpeMs TpaaWIIMOHHBIC METO/IbI OOYUYEHHs HE BCETIa
YUWUTBHIBAIOT WMHJMBHUIYyaJbHbIE OCOOCHHOCTH OOYydYarollMXcsi, a BO3pacTarollas Harpy3ka Ha
npernojiaBateneil TpeOyeT NpPUMEHEHUs COBPEMEHHBIX MHCTPYMEHTOB aBTomartuzauuu [5], [2].
JIOTIOJIHUTENBHYIO aKTYaJIbHOCTh HCCIIEIOBAaHUIO NMPHUAAET AKTUBHOE HCIOJIb30BAaHUE TI'€HEPATHBHBIX
NU-cucrem B 00pazoBaTelbHON MPAKTHKE, YTO OOYCIOBIMBAET HEOOXOAMMOCTh Pa3padOTKH HAyYHO
000CHOBAHHBIX MOJIX0JI0B K UX 3((HEKTUBHOMY IPUMEHEHHUIO [4].

Hennb n 3a5a4un uccae10BaHUSsA

Lenp uccnenoBaHus — ONPEACIUTh BO3MOKHOCTH M OCOOCHHOCTH TNPHMEHEHHsS! TEXHOJIOTHI
UCKYCCTBEHHOIO0 HHTE/UIEKTa B oOpa3zoBaTesbHOM Ipouecce. Jlns e€ gocTukeHUs  ObLIM
MIPOaHAIM3UPOBAHbl CYIIECTBYIOUIME TMOAXOAbl K ucnoib3oBaHuio MU, oneHeHo ero BiusHHE Ha
pe3yabTaThl 00y4eHHs M paboTy MpernojaBareis, BbISIBICHBI OCHOBHBbIE OTPaHUYEHUS M pa3pabOTaHBI

pexoMeHnaanuu 1o 3¢ dexrnBHomMy BHeapeHuto MM B 00pa3oBaTenbHYIO MPAKTUKY.
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MeToabl Hccie10BAaHUA

B uccrnenoBaHuy HCMOIB30BATUCH TEOPETUUECKUE M SMIMUPUUECKHE METOJbl. AHAJIU3 HAyYHOU
JUTEpaTyphl W HOPMATUBHBIX JOKYMEHTOB TO3BOJWJI OOOOIIUTH TOIXOAbl K MPUMEHEHHIO
UCKYCCTBEHHOIO0 HHTeIUIeKTa B oOpa3oBanuu. I[IpakTudeckas dYacTh BKIIIOYalia IE€AaroruyecKuil
JKCIIEPUMEHT ¢ yuacTueMm 40 oOydJaromuxcs, IpoBEACHHBIN B TEUEHUE OJHOTO ceMecTpa. JlJis OIeHKU
pe3yiabTaTOB aHAIM3UPOBAINCH TOKA3aTeNM YCIEBAEMOCTH, IOCEIIAEMOCTH, BPEMS BBITIOJIHEHUS
3aJlaHul, pe3yJabTaTbl AHKETHPOBAHHUS W 3aTpaThl BPEMEHHU IpEnojiaBareis Ha MPOBEpPKY padoT.
OO0paboTka JaHHBIX MPOBOAMIACH C HCIOJIb30BAHUEM OINUCATENbHON CTATHUCTUKU M t-KPUTEpHs
Crbronenra.

Pe3yabTaTsl

CucremaTu3aiusi HalpaBlICHUH TPUMEHEHHMsS] HCKYCCTBEHHOTO HWHTEIJIEKTa B 0O0Opa30BaHUU,

HpOBeI[éHHaH Ha OCHOBC aHaJIn3a JIMTCPATYPhbl U IPAKTUYCCKUX KeﬁCOB, MMpCaACTaBJICHA B Ta6J'II/II_[e 1.

Tab6amnna 1
HanpagpjieHusi npuMeHeHHs HCKYCCTBEHHOT0 HHTEJIJIEKTA B 00pa3oBaTeIbHOM Mpolecce
HanpasJienue DOYyHKIUOHAIbHOE HA3HAYECHUE IIpumepsI TexHOJIOTHIT /
HHCTPYMEHTOB
[Mepconanuzanus Apanranys TemIa u coaepiKaHus Knewton, Squirrel Al, adaptive
o0y4yeHus MaTepuaia 1oj UHINBUyaIbHbIE learning-monynu LMS
0COOEHHOCTH 00YJaroIIeTOCs
Wurennekryanbubie | KoHCynbTHpOBaHHE yJaluxcs B ChatGPT/Claude-accucteHnTsl,
TBIOTOPBI peKHUME PeaTbHOTO BPEMEHH, 9aT-00ThI BY30B
00BSICHEHUE CIIOKHBIX TEM
ABTOMaTH3aIUA [TpoBepka TecToB, Acce u Gradescope, Turnitin All,
OIICHUBAHHUS MPAKTUYECKUX PabOT, CHUKCHHE aBTOMPOBEPKA KOJa
HArpy3KHd Ha TPero1aBaTess
[Tporaoznas BrisiBienue oOydarommxcst Learning Analytics-rmutatdopmsi,
AHAJIUTHKA TpYMNIbl PUCKA HA PAHHUX 3Tarnax namroopasl LMS
AJIMAHHCTpaTHUBHAS OntrMusanys paciuCcaHum, NHN-monynu ERP-cucrem
aBTOMAaTHU3AIHI JIOKyMEHTO0000pOTa, yueOHBIX 3aBeJICHUIN
pacmpesieNieHus: pecypcoB
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Pe3ynbTarhl TeEmarorudeckoro SKCIEPUMEHTA JIEMOHCTPUPYIOT CTAaTUCTHYECKH 3HAUYUMOE
MOJIOKHUTETbHOE BiMssHUe MI-MHCTpYMEHTOB Ha KIIFOUEBBIC MOKAa3aTeln 00pa3oBaTEeNbHOTO IMpoliecca
(Tabmuna 2).

Tabauna 2

CpaBHI/ITe.TILHLIe noxka3saTteJam 06p330BaTeJIBHOF0 nmpouecca 10 4 mocJji€¢ BHEAPCHUA Hn-

HHCTPYMEHTOB
Iloka3zaTean o BHeApeHus IHocae
nn BHenpenus NN
Cpennuii 6an ycnieBaemoctu (o 100- 68,4 76,1
OaJUTbHOM TIKaJIe)
Jlons o0yyaronmxcs, 3aBepIInBIINX 71% 84%
Kypc
Cpennee Bpemsi mpoBepku paboT 42 mun/pabdota 11 mun/padora
IperoaaBareneM
YpoBeHb yI0BIETBOPEHHOCTH 34 4,2
oOyuatomuxcs (1o 5-6amibHOH 1IKane)

Kak BUIHO U3 MpeAcTaBIEHHBIX JAHHBIX, CPEAHUN Oalsl yCIeBaeMOCTH B HKCIEPUMEHTAIbHOM
rpynmne BbIpoc Ha 7,7 MyHKTa, a0Js OOydaroIIMXCs, 3aBEpLIMBIIMX KypcC, yBelauumiach Ha 13
MIPOLIEHTHBIX MMYHKTOB, YTO COIJIACYETCs C pe3y/bTaTaMU aHAJIOTHMYHBIX 3apyO0eKHbIX HccaenoBaHui [3].
HauOonee BelpaskeHHBIN QKT 3ahUKCUPOBAaH B OTHOIIEHUHM BPEMEHHBIX 3aTpaTr MpernojaBarens Ha
MPOBEPKY pabOT: MX COKpAIIEHHWE COCTABMJIO MPHOIM3UTENbHO 74%, YTO MOATBEPXKIAET BBICOKHH
noreHuran MW B uactm aBromartuzanuu oueHuBaHusa [2]. Ilokaszarens ynoOBIETBOPEHHOCTH
oOyyaroluxcsl MpoueccoM OO0ydeHUsl Takke MPOJAEMOHCTPUPOBAT MOJOKUTENbHYIO JUHAMHUKY, YTO
KOCBEHHO CBUJETEIBCTBYET O IMOBBIIIEHUH MOTHBAIMM IPU HCIOJIB30BAHUU MEPCOHATMIUPOBAHHBIX
NHN-uncTpymeHTOB [5].

BMmecre ¢ TeM B X0/ie UCClIeIOBaHMs BbISIBICHBI 3HAYMMBIE PUCKU: Y YaCTH oOydaromuxcs (0KoJIo
18% BBIOOpPKH) 3apuKCHPOBAaHO W3OBITOYHOE HCIIONB30BaHHE TeHepaTuBHBIX WM -accucTeHTOB TpH
BBITOJIHEHUH CaMOCTOSITEIbHBIX 33aJaHHi, 4TO MOTPeOOBaNO KOPPEKTUPOBKH (opMara KOHTPOIBHBIX
Mmeponpusithii [4]. Taxke oTMedeHa 3aBUCUMOCTh 3PQekTuBHOCTH BHeApeHuss MU or ypoBHs
u(ppPOBO TOTOBHOCTH MPENOAABATENbCKOIO COCTaBa: TPYIIbL, TIJ€ NpenojaBaTeld MpOLUIH
npeABapuTeNibHOEe 00yueHue padbore ¢ MU-uHCcTpymMeHTamu, TPOJEMOHCTPHPOBAIN 00Jiee BBICOKHE

MOKAa3aTelu, YeM TPyl 0€3 COOTBETCTBYIONICH MOATOTOBKH [5].
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BoiBOaBI

[Tonyyenusle pe3ynbTaThl CBHJAETEIBCTBYIOT O TOM, UTO HCIHOJB30BAaHUE TEXHOJIOTHI
UCKYCCTBEHHOI'O HMHTEJUIEKTa CHOCOOCTBYET MOBBIIICHHIO 3((EKTUBHOCTH  00pa30BaTEIbHOTO
IpolLecca, YIy4lIeHUIO YCIIeBaeMOCTH O00yJaronnxcs U CHIDKCHUIO Harpy3KH Ha mpenozaBateneit [1],
[3]. BmecTe ¢ Tem ycrnenmHoe BHeapeHue VM 3aBUCUT OT ypOBHS MOATOTOBKH IIE€ArOroB, COOIIOICHUS
NPUHIMIIOB ~ aKaJIEMUYECKOW YECTHOCTH W TOTOBHOCTH  OOpa3oBaTEeNIbHOM  OpraHM3alud K
HCIIONB30BaHUI0 [HU(POoBbIX TexHomorui [4]. Ilpaktudyeckoe mnpumenenne WU 1menecoodbpasHo
OCYILIECTBIATH MO3TAIMHO, COYETas €ro ¢ METOAMYECKON MOATOTOBKOM IMpenojaBaTesiell U peryispHoi
orleHKol 3(dexTuBHOCTH BHeApseMbIX pemeHui [2]. [lepcrmekTHBBI MambHEHIIUX HCCIeTOBAaHUI
CBs3aHbl ¢ u3ydyeHueMm BiusHusS MM Ha pa3BUTHE KPUTHUUYECKOTO MBILIUICHUS M CaMOCTOSTEIBHOCTH

00y4aroImxcs.
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D®AKTOPBI, HE'ATUBHO BJIUAIOIIHUE HA ITPO®PECCHOHAJIBHYIO
JAEATEJBHOCTb MEJCECTEP: CUCTEMATU3ALIUA PUCKOB U YIIPABJIEHYECKHE
HoAXo01bl K X CHUKEHUTIO

babaesa Maouna A6oukanuxosena, Hopaeea bomazo3 Cepukoena,
AO Hayuonanvhwiii yeHmp Heupoxupypeuu, CRUHAIbHOE omoeneHue HetpoxXupypauu, namoaocuu
nepughepuyeckoil HepeHOU cucmembl

Anparna

byn aHanuTHKAIBIK M0y MEHIprepiepaiH KociOM KbhI3METIHE Tepic oacep eTeTiH (axTopiapabl
KyHernen, oJlapAbl TOMEHACTYAIH OacKapylIbUIBIK TOCUACPIH Talgaiapl. Oneduerrepai  i3aey
PubMed/MEDLINE, WHO IRIS, Google Scholar sxone amblk opbic Tiaai FBUIBIMH IEPEKKO3IECP
ooipiama 2020-2026 keuTHap apanbiFbIHAA OKyprizurmi.  Herisri  Toyekemmep ©Oec  OJIokKa
TONTACTBHIPBUIIBL: YHBIMBIK, AYbICBIMIIBIK, TCHXOJJICYMETTIK, JPTrOHOMHKAIIBIK-OUOIOTHSIIBIK KOHE
KOMMYHHKAIUSUTBIK. [lepekTep Kaap TamllIbUIBIFBI, JKOFAphl JKYKTEME, TYHT1 JKOHE Y3aK aybIChIMJap,
arpeccusi, KociOu KyHiI KeTy, HalMeHTTePp Al KOJIMEH KbUDKBITY, HHE [IAHITYBI )KOHE KYPbUIbIMIaHOAFaH
handover wmeiiiprepiepaiH AeHcCAayNbIFbIHA, MAI[MCHT KAayilCI3AiriHe >KOHE KaIp TYpPaKThUIBIFBIHA Oip
Me3Tiie acep eTeTiHiH kepcereni. Tuimal O6ackapy YIIIH jKeKe aHTHCTpecC Mapajapbl KETKUTIKCI3;
kayinci3z staffing, kompmaymiel kemdacmibUIbIK, Kayirnci3 rpadukrep, cranmaprrairan handover,
ergonomics >koHe TYPaKThl HHIUKATOPJIBIK MOHHTOPUHITI OIpiKTIpETIiH KOIACHI ST TOCIT KakeT. [6]

Tyiiin ce3aep: wmeifiprepiiep; KociOum Toyekenaep; KociOM KyWill KeTy; aybICBIMIBIK KYMBIC;
Kayirci3 staffing; enbexTi Kopray; mar{eHT Kayirnci3iri.

AnHOTaIUA

B ananuthueckoM o0030pe cuCTEMaTH3UPOBAaHBI  (PAaKTOpPHI, HETAaTHBHO BIUSIOIIUE Ha
poECCHOHATIBHYIO ACATEIHHOCTh MEAUIIMHCKUX CECTEpP, M 000OIIEHBI YIIpaBIeHYECKHE TOIXOIbI K X
camxenuto. ITouck nuteparypsl BoimonHed B PubMed/MEDLINE, WHO IRIS, Google Scholar u
PYCCKOSI3BIYHBIX HayyHbIX HcTOuHMKax 3a 2020-2026 rr. Pucku crpynnupoBaHbl B HSATh OJIOKOB:
OpraHHU3aIOHHBIE, CMEHHBIE, MICUXOCOIUATIbHBIE, ProHOMHUYECKHE/ONOTOTHUYECKHE u
KOMMYHHKAIMOHHBIE. COBOKYITHOCTh JAHHBIX TIOKAa3bIBACT, YTO KAJIPOBBIH ACPUINT, W3OBITOUHAS
Harpy3ka, HOYHbIE U YAJUHEHHBIE CMEHBI, arpeccusi, BBITOpaHUE, PyYHOE IMepeMellleHre MaIeHTOB,
YKOJIBI WIJION W HECTPYKTYpHUPOBaHHBIN handover oaHOBpeMEHHO BIIMSAIOT Ha 3J0pOBbE MeEJCECTep,
0€30MacHOCTh MAIMEHTOB U yAepxkaHue mepcoHana. DPQexkTuBHOE yIpaBieHHE TPeOyeT HE TOJIBKO
WHIMBUIyATbHBIX aHTHCTPECCOBBIX MPOTPaMM, HO U MHOTOYPOBHEBOTO BMemareibcTBa: safe staffing,
MOJJIEP>KUBAIOIIETO JUACPCTBA, O€30MacHBIX TpadUKOB, CTaHIAPTU3MPOBAHHOW Tepeadyd CMEHBI,
APrOHOMHUYECKOTO OCHAIIECHHS U TIOCTOSHHOTO MOHUTOPHHTA HHMKATOPOB. [7]

KiroueBble ci10Ba: MEOUIIMHCKHE CECTPHI; MpodecCHOHANbHBIE PUCKH, BBITOpaHHE, CMEHHAS
pabota; 6e3omacuoe Staffing; oxpana Tpyma; 6€301MaCHOCTH MAI[EHTOB.

Abstract

This analytical review systematizes factors that negatively affect nurses’ professional performance
and summarizes management approaches for reducing those risks. Literature published in 2020-2026
was searched in PubMed/MEDLINE, WHO IRIS, Google Scholar, and selected Russian-language
sources. Risks were grouped into five domains: organizational, shift-related, psychosocial,
ergonomic/biological, and communication-related. The evidence indicates that understaffing, excessive
workload, night and extended shifts, workplace violence, burnout, manual patient handling, needlestick
injuries, and unstructured handover jointly affect nurses’ health, patient safety, and staff retention.
Effective management therefore requires more than individual stress-reduction strategies. The most
promising approach is a multi-level package combining safe staffing, supportive leadership, safer
scheduling, standardized handover, ergonomic support, and continuous monitoring of measurable
indicators. [8]
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Keywords: nurses; occupational risks; burnout; shift work; safe staffing; occupational health;
patient safety.

Beenenue

[IpodeccuonanbHast AesATEIBHOCTh MEAMLMHCKUX cecTep (opMuUpyercs TOj JelcTBUEM
HECKOJIbKUX B3aUMOCBS3aHHBIX OJIOKOB (PAKTOPOB: OPraHMW3ALMOHHOM HArpy3KH, CMEHHOIO DPEXHMA,
NICUXOCOIMAIBHOTO  JaBNEHHs, (U3MUECKUX W OHOJIOTMYECKMX pPHCKOB, a TaKkKe KayecTBa
BHYTPUKOMAaH/IHOM KOMMYHMKalMU. 3a MOCJIEAHHUE Ol 3Ta TeMa MepecTaja ObITh TOIBKO KaJpOBOH U
cTajla BOIPOCOM KauecTBa momomry, patient safety m ycroyMBOCTH MEAMIIMHCKUX OpraHU3aIHid.
CoBpemeHHBIE 0030phI MTOKa3bIBaioOT, uto Unsafe staffing, missed nursing care u nurse burnout ces3ansr
HE TOJIKO ¢ OJIaromosryduueM mepcoHalia, HO M ¢ UCXOAAaMU IS MallMeHTOB. B 3TOM cMbIcie ycioBus
TpyAa MeJcecTep CledyeT pacCMaTpUBaTh KaK 4YacTh KIMHMYECKOI'O KauyecTBa, a HE Kak (DOHOBBIH
kazapossiii Boripoc (Dall’Ora et al., 2022; Chaboyer et al., 2021; Li et al., 2024). [9]

Ilenp cTaTby — CUCTEMATH3UPOBATh (DAKTOPBI, HETaTUBHO BIMSIOIIME HA MPO(ECCHOHAIBHYIO
NESTeIbHOCTh MeEJACecTep, OOOOIIUTH [10Ka3aTeIbCTBA WX BIHMSHHUA Ha TEPCOHAT M MAlUEHTOB U
IPEUIOKUTh  YIPAaBIEHUYECKUE MOAXOAbl K CHIDKEHHIO pPHCKa C MCIIOJB30BAaHMEM H3MEPHMBIX
uHIuKaTopoB.  TeopeTuuecku  cTaThsi  omupaercs Ha  Jjoruky job  demands—resources:
npodeccuoHanbHble TpeOOBaHUS U AePUUUTBHl CpeAbl MOBBIIAIOT HMCTOLICHHE, TOIJA KaK pecypcshl
opranm3zanun — Staffing, nuaepcrBo, aBTOHOMUS, TOAICPKKA U IMPEICKA3yeMOCTh IMPOIIECCOB —
CMATYAIOT HArpy3Ky W yiydiaioT yaepxanue nepconana (Chiminelli-Tomas et al., 2025; Montenegro
Méndez et al., 2025). [10]

Mertobl norcKa JUTepaTypsbl

JluteparypHblii mouck mposereH B utoie 2026 r. B 6azax PubMed/MEDLINE, WHO IRIS,
Google Scholar u pycckosi3bIYHBIX Hay4YHBIX HCTOYHHKAX OTKPBITOrO JOCTyNa. B 0030p BKIIIOYAINCH
nyommkanuun  2020-2026 rr. Ilpuopurter oTmaBaics oQUIHATBFHBIM JOKyMEeHTaM BceMupHOi
OpraHu3alM 3/paBOOXPAaHEHMsI, CUCTEMaTHUECKUM 0030paM, MeTaaHanu3aMm, o030paM 0030pOB U
KPYITHBIM SMIIUPUUYECKUM HccneoBaHusM. HacTosmas pabora sBiseTcs: aHaIMTHYECKUM 0030pOM, a He
PETHCTPAIMOHHBIM CHCTEMaTHUeCKUM 0030pom. [11]

Hcnonp30Banich MOMCKOBbIE TEPMUHBI HA aHTJIMHCKOM U PYCCKOM si3bIKax: nurse workload, nurse
staffing, missed nursing care, nurse burnout, shift work nurses, sleep quality nurses, workplace violence
against nurses, nursing work environment, leadership and nurse burnout, manual patient handling,
musculoskeletal disorders nurses, needlestick injuries nurses, hazardous drugs nurses, clinical handover
nurses, documentation burden nursing, presenteeism among nurses, a TakXke UX pycCKHE SKBHUBAJICHTBHI.
Takoit Habop 3aKpbIBAET KIIIOYEBbIC MPHYUHHBIC U yIIpaBIeHYCCKUE OIOKH TeMbl. [12]

JIutepatypHslit 0030p

HawuGoee Bocripon3BOIMMbIC CBSI3M B COBPEMEHHOI JuTeparype onucanbl s staffing, padoueit
Cpelbl, BBITOPAHUs, IMPOMYyLICEHHOTO YXOJa, ymiepba OT cMeHHOW paboTel u handover-mpoieccos.
CucremMaTu4ecKuit 0030p MPOIOIBHBIX UCCIIEI0BAaHHUI TTOKa3al, 4To 0ojiee BRICOKHI ypOBeHb registered
nurse staffing accoumupyercss ¢ JydmIMMH HCXOAaMH [UIsl MAI[MEHTOB, OCOOCHHO B OTHOLICHHH
npeoTBpAIeHUs JIeTaIbHOCTH; Overview of reviews mo missed nursing care ykassiBaeT Ha Jae(uIUT
BpPEMEHH, MEpCOHAJa W KOOpPAMHAIMHM KaK Ha IEHTpaJbHbIE MNPEIUKTOPHI MPOMYIIEHHOIO YXO0/a
(Dall’Ora et al., 2022; Chaboyer et al., 2021). [13]

Meraanamu3 Li et al. (2024) monTBepami, 4TO BBITOpaHHE MEICECTEP CBSI3aHO C XYALIMMHU
MoKazareasiMi 0€30M1aCHOCTH U KauecTBa MOMOIIM U ¢ 0oJiee HU3KOM YI0BIETBOPEHHOCTHIO MAIlMEHTOB.
Bosiee HOBBIE 0030pBI MOKA3BIBAIOT, YTO CMATYATH AT 3(P(PEKTH MOKHO HE TOJIBKO WHAMBUIYATbHBIMU
MICUXOJIOTHYECKUMH TPOrpaMMaMi, HO M 3a CYeT M3MEHEeHWil pabouero kontekcra: Safe staffing,
MIOJIIEP)KUBAIOIIETO JIMACPCTBa, YIydlleHHs practice environment, onTuMu3anuu TOKyMEHTAllMH U
cranaaprusamu handover (Yildirim et al., 2023; Sampedro et al., 2026; Chiminelli-Tomas et al., 2025;
Montenegro Méndez et al., 2025). [14]

OpranuzanroHHble GaKTOpPbI

KitoueBbIM OpraHu3allMOHHBIM PUCKOM OCTA€TCsl cOdYeTaHHe Je(HUIMTa NMepcoHana U BBICOKOM
uatencusHoctu tpyna. WHO Europe B texuuueckom gokymente 2026 roga paccmarpuBaet safe nurse
staffing xak ycrmoBue Oe3omacHOW mMOMOIIM ¥ Oyaromoiyuyusi nepcoHana, a HeOesomacuoe Staffing
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cBsi3pIBacT ¢ Missed care, yxymaiieHuem retention u OOJbIIUME CHCTEMHBIMH MOTEPSAMHU. DTH BBIBOJIBI
COBIIQJAIOT C CUCTEMAaTHYECKUM O0030pOM MPOAOJIBHBIX HCCIEIOBAHUH, Iyie Ooyiee BBICOKHI ypOBEHB
staffing B mesom cBs3an ¢ nyummmMu nanuentckumu ucxogamu (World Health Organization Regional
Office for Europe, 2026; Dall’Ora et al., 2022). [15]

OtnenpHOM ympaBiIsieMoll TpoOIeMOl SBISIETCS JTOKYMEHTAIMOHHAs meperpyska. Jlanueie De
Groot et al. (2022) u Gesner et al. (2022) moka3bIBarOT, YTO OpraHU3alMOHHAS M KJIMHUYECKas
JOKYMEHTAIUsI MOXET CYIIECTBEHHO YBEJIMYMBATh BOCIPHHHUMAEMYIO paOouyr0 Harpy3Ky Mejacectep,
0COOEHHO KOTJa »DJIEKTPOHHBIE CHUCTEMBl HEylOOHbI M TpeOyloT IyONupoBaHHS —JIEHCTBHIA.
Documentation burden mpu 3TOM CBSI3bIBaCTCS C BBIFOPAHHEM U COKpAIIEHHEM BPEMEHH IMPSIMOTO

yxona. [16]
dakTOpHI, CBA3aHHBIE CO CMEHHOH pabOTOM
CMeHHBIN peXuM — BTOPOM KPYHHBIH OJOK pricka. HouHble, pOoTalMOHHBIC M YAJMHEHHBIC

CMEHBl HApyIIAIOT I[MPKAIHBIC PUTMBI, YXYIIIAIOT JUIUTEIBHOCTh M KadeCTBO CHA, CHIDKAIOT
BOCCTAHOBJICHUE MEX/y CMEHAMHU M YCHUJIMBAIOT KOTHUTHUBHYIO YCTalI0CTh. CHCTEMaTHUECKHid 0030p U
metaananu3 Zhao et al. (2025) onuceisaer shift work disorder kak pacnpoctpaneHHyto mpobieMy cpean
mecectep, a 0630p Okechukwu et al. (2023) mokaspiBacT CBsI3b HOYHOW PabOTHI C JACMPECCUBHOM
CHUMIITOMAaTUKOU y MezcecTep. [17]

[MpakTiueckn HaWOOJBIIMIA PHUCK CO3[JA€T HE TOJNBKO HAJM4YMEe HOYHBIX CMEH, HO M HX
KOHQUrypalms: YUCIO HOYEH TOJApsA], KOPOTKHE HHTEPBalbl OTIbIXa, IMEPepabOTKU W HU3Kas
npejckazyeMocth rpadukoB. [ToaroMmy Oosiee panoHa bHBI MPOPHIAKTHISCKUE PEIICHHS Ha YPOBHE
IUIAHUPOBaHKs TpaUKOB, YeM peakTuBHast 60pbOa ¢ yke chopMHUpPOBABIIIEHCS yCTATOCThIO. [17]

[IcuxoconuanpHblie HakTOpbI

[lcuxoconuanbHass Harpy3ka BKJIFOYACT 3MOIIMOHAIBHOE WCTOIICHHE, MOPAIBHBIA JHUCTpPECC,
XPOHUYECKOE YYBCTBO HEXBATKH BPEMEHH, arpecCHI0 CO CTOPOHBI MAI[MEHTOB M POJICTBEHHHKOB U
KyJIbTYypy 3aMalldMBaHUsl MPOOJieM O€30MacHOCTH. POCCHIICKME HMCTOYHHKH MOTYCPKUBAIOT, YTO
BBITOPAaHUE Y MEAMIUHCKHX pabOTHUKOB (hOpMHpPYETCs MO JEHCTBHEM WMEHHO OpPraHU3allMOHHBIX,
podeCCHOHATIBHBIX U TICUXOCOIMATBHBIX (PAKTOPOB PHCKA, @ HE TOJIbKO MHIMBUAYAIbHOHN YSI3BUMOCTH
(Martomikuna u ap., 2020; bespiMsauubiii & Munrasosa, 2024). [18]

Cucremarnueckue 0030pbl mo workplace violence nmokaseiBator, uto BepOaibHas U puzndeckas
arpeccus B OTHOIICHHH MEJCECTEp IIUPOKO PacIHpOCTpaHEHa W CBsA3aHa C TPEBOTOI, MCTOIICHHEM,
0ojee HHU3KOH YJIOBJIETBOPEHHOCTHIO paboTOl M HamepeHueM yiith. Poccuiickasg myOnukanus o
CECTPUHCKOM TIEpPCOHANE TaKkKe (QHUKCHPYET YXyAIIEHHEe pPadOTOCIOCOOHOCTH NpPH arpecCHBHOM
MOBE/ICHUH TMAIMEHTOB. J[OTMOIHUTEILHBIM CKPBITHIM MapKepOM MpOOJIeMbl BBICTYIACT MPE3CHTEU3M:
MHTErPaTUBHBI 0030p YKa3blBaeT, 4YTO OH y MEJCEeCTep IIUPOKO pacIpOCTpaHEH M CBS3aH C
YXY/IICHUEM COCTOSIHUSI paOOTHHKOB M opranusanuii (Ajuwa et al., 2024; Mahmoudi et al., 2026;
OcrpoBckas u 1p., 2021; Gerlach et al., 2024). [19]

OproHomMuueckue u Ononornyeckue GakTopbl

DpProHOMHUYECKHE Harpy3Kd OCTAIOTCS BAXHBIM M YacTO HEIOOLECHEHHBIM HCTOYHHUKOM TOTEPH
paborocniocoonoctu. Hambonee tumuunsl mMusculoskeletal disorders, cBsizaHHBIE €  pYYHBIM
NepeMelIeHNeM NalueHTOB, HEYAOOHBIMU I103aMH, TOBTOPSIOIIMMUCS JIBHOKEHHSMHU M BBICOKOW
WIOTHOCTRIO 3amau. Cucrematuueckuii 0630p Kugler et al. (2024) moka3siBaeT, YTO H30JUPOBAHHOE
oOydeHHe TeXHUKE MepeHoca caMo Mo cede HelocTaTouHo; 0ojiee MepCrneKTHBHBI KOMILIEKCHbIE Safe
patient handling programmes, codueraromue oOOpydOBaHHE, OOyYEHHE U OPraHU3alHOHHYIO
nojiepkky. [20]

K 6uonornueckim prckam otHocstest Needlestick injuries, KOHTaKT ¢ KPOBBIO U OMOJIOTHYSCKUMHU
KHUJIKOCTSIMH, a Takxke npodeccruoHaibHas skcno3unms k hazardous drugs. Meraananus Abdelmalik et
al. (2023) moaTBep K IaeT 3HAYMMYIO PaCIpPOCTPAHEHHOCTh YKOJIOB MIJION cpeau meacectep. O630p van
Huizen et al. (2024) moka3epiBaeT, YTO OSKCIO3MLHUS K OIACHBIM JICKAPCTBEHHBIM IIperaparam
coxpaHsieTcs NpH aeduunTe 3HaHWUN, HECTAOMIIBHBIX NMPAKTUKaX Oe30macHOro oOpaieHus U ciadbom
KOHTPOJIE CPEeIbl, a 3HAYUT NMPOPUIAKTHKA JTOJDKHA BKIIIOYATh HE TOJIBKO 00y4YEeHUE, HO U MH)KCHEPHBIC
¥ OpraHu3alMoHHbIC Mephl. [21]
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KommyHUKaoHHBIE PaKTOPHI

CoOou B mepemaue MHGOPMALMK MEXAY CMEHAMHU M BHYTPU KOMaHIbl — OJIWH W3 Haubojee
yIpaBiIsieMbIX, HO BCe ele 4acThix ¢aktopoB pucka. O630p Bukoh u Siah (2020) mokassiBaeT, 4TO
CTPYKTypHUpOBaHHbIe handover-eMemaTenbcTBa aCCOUUPYIOTCS CO CHU)KEHHEM OCIIOKHEHUH, OIIMO0K
Menukanmd W apyrux adverse events. Jlns  CeCTPUHCKOM MPaKTUKA 3TO O3HAYACT, dTO
CTaH/IapTU3UPOBAHHAS TIepeadya CMEHbI OTHOCUTCSI K YHCITY CPaBHUTEIBHO OBICTPBIX YIPaBICHUSCKHX
Mep C I0OKa3aHHBIM BIMsSHUEM Ha patient safety. [22]

KoMMyHUKaIIMOHHBIE PUCKHM YCHJIMBAIOTCS TNpU HEOIarompusTHON pabodeld cpene u ciabom
nuaeperBe. Cucremaruveckue 0030pbl IO NUISing practice environment u JTuaepcTBY MOKa3bIBAIOT, YTO
OnarompusiTHas paboyasi cpejia ¥ Mo ICP KUBAIOIIEe PYKOBOJCTBO CBsI3aHbI ¢ Ooyiee HU3KMM burnout u
Oosiee BBICOKMM €engagement; HaoOOpOT, NEePUIMT JTHIECPCKUX PECYPCOB YCHIMBAET KOH(MIMKTHOCTD,
MojuaHue o puckax u Hamepenue yitu (Chiminelli-Tomas et al., 2025; Montenegro Méndez et al.,
2025). [10]

Huckyccus

AHanmu3 JMTepaTypbl TO3BOJISIET PAacCMAaTPUBATh PUCKHA TPOPECCHOHATBHON JIEATEIBLHOCTH
MeJICECTEep KakK CBSA3aHHYIO NMPUUMHHYIO cucTeMy. HeOmaronpusitHas paboyast cpena, unsafe staffing u
HEyJOOHass OpraHu3aius IpOoIeccoB (GOpMHPYIOT 0a30BYK IEperpy3Ky; CMEHHas YCTallOCTh U
MICUXOCOIMAIbHBIA CTPECC YCHJIMBAIOT MCTOIICHHUE; BBHITOPAHUE, MPE3CHTEU3M, TpaBMbl U Missed care
CTaHOBSTCS TPOMEKYTOUHBIMH MEXaHHM3MaMH, 4Yepe3 KOTOpPbIC CTPAJal0T OE30MaCHOCTh MAIIMEHTOB,
NPOM3BOAUTEILHOCTh U YACpXKAHUE TMepcoHana. [lo 3ToW TpPUYMHE pPa30BbIE AHTHUCTPECCOBBIC
BMEIIATENIbCTBA 0€3 TEepecMOTpa OpraHu3aluk TpyAa oOOJNaJar0T OTrPAaHMYCHHON MPaKTHYECKOU
[EHHOCTBI0. [23]

Haubonee mepcrnekTuBeH MHOTOYPOBHEBBIN 1oxoa. Ha ypoBHE oTneneHus HyXHbI O0e301acHbIe
rpaduku, cTaHIapTH3UPOBaHHbIM handover, koHTposis Overtime u anroputMsl Violence prevention. Ha
ypoBHe opranuzaiu — Staffing policy, spronomudeckoe ocHareHue, mepecMoTp J0KYMEHTAITHOHHBIX
TpeOoBaHMi, MOJICP)KUBAOIICE JTHICPCTBO U 00s3aTenbHBIE MOHUTOPHHT burnout, missed care u
occupational incidents. Ha ypoBHe cucCTeMbl — KaJpOBO€ IUIAHWPOBAHUE, WHCTHTYIMOHATU3AIMS
Oe3omacHbix HOpM Staffing m wHTerpamust oxpaHsl Tpyga ¢ mporpaMmaMu KadectBa u patient safety.
Taxo# moaxoj sydiie Bcero coorBercTByeT pykoBoactBy WHO/ILO mo mporpammam occupational
health and safety qs health workers. [11]

Mermaid-cxema mpUYMHHOMN IIENOYKH

[MpuunHHas 1emodka HWKe o00o60maer pesynstatel mo Staffing, burnout, shift work,
communication u occupational injuries. [24]
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OpranuzanoHHbIE HexBaTka nepconaia, BeICOKasi Harpy3ka, Beiropanue, missed care,
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brok dakxTopos

TunmmyHbIe KOMIIOHESHTHI

OCHOBHEBIE IOCIEACTBUS

CMeHHbIE

IlcuxocouuanpHble

DpProHOMUYECKHUE
OMOJIOTUYECKHE

u

KoMmMmyHHKanmoHHbIE

u30BITOYHAST ~ JIOKYMEHTalus, cinabas OIIMOKH, HEYJIOBIETBOPEHHOCTD,
pabouasi cpena, HEAOCTATOK JIMIACPCKOW TEKY4ECTh

MOJIICPIKKH

Hounble ®  y[iMHEHHBIE  CMeHBI, HapymeHwe CHa, YCTalloCTh,
KOPOTKHE WHTEPBAJIBI OTIbIXa, CHIDKCHHWE  BHHUMAHHS,  PHCK
nepepadoTKH, HEMIPeACKa3yeMblil TpaduK  OIIMOOK

DMOIMOHATILHOE UCTOIIEHUE, MOPaNIbHBIN  TpeBora, BEITOpaHHe, HAMEPCHHE
JMCTpecC,  arpeccus  MalueHTOB W YHTH, CHIDKEHUE
POJICTBEHHUKOB, MPE3CHTEU3M MIPOYKTHBHOCTH

Pyunoe  mepememienue — marnueHntoB, MSD, TpPaBMBHlI,

HEYyOOHBIE MO3bI, YKOJBI UTITIOW, KOHTAKT
C OIAaCHBIMH IperapaTaMu
HecrpykrypupoBannsiii handover, ciabas
MEXMPOPECCHOHANIbHAS ~ CBS3b, HH3Kas
IICUXO0JIOTHYECKast 0€30I1aCHOCTD

npodeccrnoHabHBIC WHIIUICHTHI,
BpEMEHHAs HETPYIOCTIOCOOHOCTh
WNudopmannonnsie OTepH,
adverse events, KOH(IUKTEI,
nyOIupoBaHUE NEUCTBUI

Krnaccudukarus cBoaut B oany pamky BeiBoasl WHO/ILO u cucrematrueckux 063o0poB mo staffing,
burnout, shift work, violence, ergonomics u handover. [25]

YpoBeHb KiroueBbie MephbI M3mepuMble HHIHKATOPBI
Otnenenune CrangaptusupoBannbiii handover, kontpons Ilonmnora handover; cBepxypouHbie
overtime, JIMMUT MOCIEAOBATEIBHBIX HOUHBIX 4achl/FTE; 4YMCIO HOYHBIX  CMEH
cMeH, pa3bop incidents HOAPSL; JIOJsl  3aKphIThIX  INcident
reports
Opranmsanust ~ Safe staffing policy, mporpammel safe patient [lanuent/mexncectpa Ha CMEHE;
handling, o6ydenne no sharps u hazardous uwacrora MSD wu NSI;  gons
drugs, nepecmotp EHR-noxymenTaru O00y4eHHOTO TepcoHana; BpeMs Ha
JOKYMEHTAITHFO
Kanpossrit MOHHTOPHUHT yAepKaHHs, aJalTalys HOBBIX Turnover uepe3 6 u 12 wMecsues;
010K COTpyAHUKOB,  momaepxkka  after-critical ymepikanue HOBHUYKOB; JIOJIST
events nepconana nocie debriefing
Cucrema Cesi3ka workforce metrics ¢ patient safety Missed care, falls, medication errors,
KaJyecTBa metrics patient complaints
PykoBoacteo  [lommepkuBaroimiee JHAepcTBO, oOOpartHas WHAEKC — JHIACPCKOH  TOAICPIKKH;

CBsI3b, HYJIEBas TEPITUMOCTD K Violence

YHCIIO0 COOOLIeHUI o Vviolence; cpoku
YIPABJIEHYECKOTO pearupoOBaHuUs

OTta Ta6J'II/II_[a NEepeBOAUT OaHHBIC O630pOB B HpaKTI/IquKI/Iﬁ KOHTYp YIpaBJICHUA OTACICHUCM U

opranusaruei. [26]

daxkrtop Mexanusm ITocnenctBue Mepa WNupukarop
Hexsarka Poct patient-to- Missed care, Safe staffing, Ilarment/mencectpa;
nepcoHasna nurse ratio U OIIMOKH, nepepacnpeseneHie  missed care
ne(UIUT BpeMEHH  HCTOIIEHNE Harpy3Ku
N36bITOUHAS CHuxenune Ycranocts, [Tepecmotp  ¢dopm, Yacer
JTOKYMEHTAITHS BpeMenu mpsiMoro ¢pycrpamust, EHR usability JTOKYMEHTAIIH;
yxozaa 3a/1IEPKKH BpeMs psIMOTO
yxoza
Hounble/nnuansie  Hapymienue cHa u  YToMmieHue, JIumut mmHEBIX - Overtime;
CMEHEBI BOCCTAaHOBJICHHUS CHIDKEHHE CMEH, WHTEpBaJIbl HApPYIICHUS
BHHUMAaHHUS OTJIBIXa rpaduka;
IMoKa3aTelln CHa
Briropanue OMOLIMOHAJILHOE CHuxeHue KomoOunuposanueie ~ MBI/CBI;  turnover
HACTOIIEHUE U KadecTsa, opraHu3alioHHbIe W intention
JIeTIepCOHANIM3aUs  YXO/ W3 UHIUBUyaAJIbHbBIC
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dakTop Mexanuzm [Tocnencteue Mepa Nunukarop
npodeccun MepBI
Arpeccus XpoHuYecKuit Tpesora, Violence prevention Ywucmo cooOiieHuii o
NaIKUeHTOB ctpecc u uyBctBO absenteeism,  protocol, de- violence
HEeOe30IaCHOCTH yBoibHeHHs1  escalation training
Pyunoe Bericokast MSD, 6omp B SPHM-equipment + MSD rate; use of
nepeMeIeHIe MeXaHUYecKas CIIHHE, training assistive devices
MAIMEeHTOB Harpyska OOJIbHUYHBIC
VYKOJIbI UTTIOM Konrakr ¢ Tpasma, puck Safety devices, NSI wna 100 FTE;
O6uomarepuagoM UHpEKIIH reporting pathway TOJIS
CBOEBPEMEHHBIX
cooOmIeHuni
OracHsle Koxuas uin  Octpbie u PPE, closed-system Co6moaeane PPE;
npenaparsl VHT IS I[MOHHAS xponuueckue transfer, training audit compliance
AKCTIO3UIUS a3 dexTh
C6ou handover [Morepst Medication SBAR/ISBAR, Completeness score;
KPUTHYECKOM errors, delays  checklist handover-related
uHopMaIuu incidents
Cnaboe Hedunur job Beiropanue,  Leadership Engagement  score;
JIUJIEPCTBO resources TEKy4eCTb, development, safety voice reports
momuanue o feedback rounds
pHCKax

HeHTpaJ'ILHaH MaTpuna II0Ka3bIBACT,

KOHKPETHBIN YIIPaBJICHUYSCKHI MEXaHU3M M U3MEPUMBI TTOKa3aTelb. [27]

3aKIro4YeHue

YTO KaXKIbIK prr[HLIﬁ PUCK MOXHO IICPCBCCTH B

ﬂPI/ICKI/I HpO(I)CCCHOH&J'IBHOfI ACATCIIBHOCTU MCEACCCTECP HOCAT CHCTEMHBIHN XapaKkTep H

pachpeiensoTcs

110 IIATH

B3aNMMOCBA3aHHBIM

OJIoKaM:

OpraHnu3allMOHHOMY,

CMEHHOMY,

MICUXOCOLUATBHOMY, dPrOHOMHUYECKOMY/OHOIOTHUECKOMY U KOMMYHHKAalIMOHHOMY. [11]
Hanbonee 3HaUMMBIMM U BOCHPOU3BOJUMBIMU MPEJUKTOPAMU HEOIArONMONIy4Hsl BBICTYHAIOT

unsafe staffing, upesmepnas pabouas Harpyska, HOYHbBIC M yUIMHEHHBIE cMeHbI, WOrkplace violence u
HeOaronpusiTHas padouas cpena. [28]

{Beiropanue Mezcectep cieyeT paccMaTpuUBaTh HE TOJILKO KaK KaIpOBbBI, HO U KaK KJIMHUKO-
OpraHM3alMOHHBIN UCXO]I, BIMSIONIMIA Ha Missed care, ommoku, 6€30MacHOCTh MAIIMEHTOB U yIACpPIKaHHEe
nepconana. [29]

{OproHoMuveckue M OMOJOTMYECKHE PHUCKH TpeOYIOT CHUCTeMHBIX perieHuii: Safe patient
handling, xouTpons sharps injuries, oOy4enre u MHXKeHEpHas 3aiuTa npu padote ¢ hazardous drugs.
[30]

{ Crannaptu3upoBanHbIii handover OTHOCHTCS K YKCITY CPABHUTEIBHO OBICTPO BHEIPSIEMBIX MEp C
MOITBEPKICHHBIM BIIMsIHUEM Ha patient safety. [31]

{Haubonee nenecoodbpa3Ha KOMOMHHPOBAHHAS CTPATETHUS, COYETAIOIIAs H3MEHEHUE OpraHU3aIiu
TpyZa U MOAJICP)KHUBAIOIIEE JTHIEPCTBO C MHIUBHUIYyAIbHON TTOAIEPIKKOI paboTHHKOB. [32]

[MpakTHueckre peKOMEHIaIK

JInst MeTUIIMHCKON OpraHu3aluy PEKOMEHIYETCS €XKEMECSIHO WITN €KEKBAaPTAILHO OTCICKHBATH
clenyrolMe mokasarenu: patient-to-nurse ratio mo cmeHam; J0i0 CBEpXypouHbiX yacoB Ha 1 FTE;
gacToTy Missed care; wacroty falls u medication errors; mokazarenu burnout mo BaaMIM3MPOBaHHBIM
KajlaM; TEKy4eCThb MepcoHana B mepBble 6 M 12 MecdleB; 4YMCIO 3apEerMCTPUPOBAHHBIX CIIYYaeB
workplace violence; wacrory needlestick injuries; momo cobmonenuss PPE mpu paborte ¢ omacHbIME
nperaparamu; TOJHOTY ¥ cBoeBpeMeHHOCTh handover. Takoii HabOp METPHUK MO3BOJIET CBS3aTh
KaJpOBOE OJaronoiay4re ¢ 6e30MacHOCTHIO MOMOIIH B OJJHOH cucTeMe ynpasieHus. [33]

Ha ypoBue otmenenust uenecoodpasHo Bueaputh handover mo SBAR/ISBAR, orpanuunth
MOCJIeI0BaTEeIbHBIC HOYHBIE CMEHBI, oOecrieunTh pa3dop incidents u debriefing mocne kpurHyeckux
coobiThii. Ha ypoBHe opranmsammu mnpuopuretHsl Safe staffing policy, mepecmorp Hemenmnoi
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JOKyMEHTaIuu, yiaydmieHre Usability sIeKTpoOHHBIX CHCTEM, pa3sBUTHE JHUIACPCKUX KOMITETCHIIHMIA
CTapIINX MEAUIMHCKHX CECTep U MPOrPaMMbl HYJIEBOW TEPHUMOCTH K arpeccuu. Ha ypoBHE CHCTEMbI
)KeJaTellbHbl KaJIpoBOE IJIAHUPOBaHHWE, 3akperuieHue Oe3omacHbix Staffing-moaxomoB u uwHTErparms
OXpaHbI TpyJia ¢ IporpaMMamMu kadectsa u patient safety. [34]
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Abstract
Inventory management is a central issue in retail logistics. Traditional inventory systems often
depend on historical sales and human judgment, which may cause stockouts, overstock, slow response,
and poor customer experience. Artificial intelligence can improve inventory management by forecasting
demand, identifying purchase patterns, and optimizing stock allocation across warehouses and stores.
This paper examines how Al-based predictive inventory management influences consumer loyalty in
retail logistics. The paper argues that Al improves product availability, delivery speed, and service
reliability, which further increase customer satisfaction and loyalty. An experimental framework is
proposed to compare consumer reactions to stockout situations under traditional inventory management
and Al-based inventory management. The paper concludes that predictive inventory management can
become an important driver of loyalty when it reduces uncertainty and improves product availability.
Keywords
Al-driven retail; predictive inventory; logistics management; consumer loyalty; stockout;
customer satisfaction
1. Introduction
In retail logistics, product availability is one of the most important factors influencing customer
experience. When consumers want to buy a product but find it out of stock, they may feel disappointed
and turn to another retailer. Repeated stockouts can damage trust and reduce loyalty. On the other hand,
when a retailer can provide stable product availability and fast delivery, consumers are more likely to
buy again.
Artificial intelligence has changed the way retailers manage inventory. Al systems can analyze

large amounts of data, including past sales, seasonal demand, online search behavior, local events,
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weather changes, and consumer preferences. Based on these data, Al can forecast demand and help
retailers prepare inventory before demand increases. Huang and Rust (2021) described this type of Al as
“thinking AI” because it processes data and supports decision-making.

For retail logistics, predictive inventory management is not only about cost control. It also affects
consumer loyalty. If products are available and can be delivered quickly, consumers perceive the retailer
as reliable. This reliability can increase satisfaction, trust, and repurchase intention.

2. Literature Review

Customer loyalty has long been an important topic in marketing research. Oliver (1999) argued that
loyalty includes both behavioral and attitudinal dimensions. Behavioral loyalty means repeat purchase,
while attitudinal loyalty means positive preference and commitment. In e-commerce, Srinivasan,
Anderson, and Ponnavolu (2002) found that online customer loyalty is influenced by convenience,
customization, contact interactivity, and customer care. Logistics is closely related to convenience and
customer care because it determines whether the consumer can receive the product smoothly.

Inventory management is also connected with service quality. If a retailer often has stockouts,
consumers may believe that the retailer is unreliable. According to logistics service quality theory,
availability, timeliness, and order condition are important dimensions of logistics performance (Mentzer
et al., 2001). Al-based inventory prediction can improve these dimensions by reducing mismatch
between supply and demand.

Davenport et al. (2020) argued that Al enables firms to automate and improve marketing-related
decisions. In retail, inventory prediction is a bridge between operational management and customer
experience. It helps the firm make better internal decisions, but the final result is visible to customers
through product availability and delivery speed.

3. Theoretical Framework

This paper proposes that Al-based predictive inventory management affects loyalty through three
main mechanisms.First, Al improves product availability. When demand is predicted more accurately,
consumers are less likely to face stockouts.Second, Al improves delivery speed. If products are placed
closer to customers in advance, the retailer can shorten delivery time.Third, Al improves perceived
reliability. Consumers may not directly see the Al system, but they can feel the result through stable
service.

The proposed relationship can be shown as:

Al Predictive Inventory — Product Availability — Customer Satisfaction — Consumer Loyalty

The following hypotheses are proposed:

H1: Al-based predictive inventory management has a positive effect on product availability.

H2:  Product availability has a  positive effect on  customer satisfaction.

H3:  Customer  satisfaction has a  positive  effect on  consumer  loyalty.
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H4: Product availability mediates the relationship between Al-based predictive inventory
management and consumer loyalty.
4. Experimental Design and Illustrative Results
The experiment can use a shopping scenario. Participants are randomly assigned to two groups. In
Group A, the product is out of stock and the retailer gives no clear restocking time. In Group B, the
retailer uses Al-based inventory prediction and informs the consumer that the product is available in a
nearby warehouse with fast delivery.

Table 1. lllustrative Experimental Results

Variable Traditional Inventory Group | Al Predictive Inventory Group
Perceived product availability 3.12 4.36
Delivery confidence 3.05 4.28
Customer satisfaction 3.20 4.31
Repurchase intention 3.18 4.22
Loyalty intention 3.10 4.18

Note: Scores are based on a 5-point Likert scale. The data are illustrative and should be replaced with
real experimental data.

The basic mediation model is:

CS=0a0+alPA+¢
CL=pB0+BICS + B2PA + ¢

Where:
PA = product availability
CS = customer satisfaction
CL = consumer loyalty
5. Discussion

The expected findings show that Al predictive inventory can increase consumer loyalty by
improving product availability. In retail logistics, stockout is not only a supply chain problem. It is also
a customer relationship problem. When consumers cannot buy what they want, they may feel that the
retailer does not understand their needs. Al helps retailers reduce this problem by predicting demand
more accurately.
Al-based inventory management also supports omnichannel retail. For example, a consumer may order
online and pick up in store, or order in store and receive home delivery. Al can decide which warehouse
or store should fulfill the order. This improves both efficiency and customer convenience.

However, retailers should avoid relying only on algorithms. Demand forecasting may be inaccurate

when sudden events occur, such as extreme weather, viral social media trends, or public emergencies.
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Therefore, human managers should monitor Al predictions and make adjustments when necessary. This
supports the idea that Al should enhance managerial decision-making rather than fully replace it.
6. Managerial Implications

Retail managers should treat predictive inventory management as part of customer loyalty strategy.
First, retailers should integrate sales data, logistics data, and customer data into one system. Second,
they should use Al to forecast demand at local and regional levels. Third, they should connect Al
inventory systems with customer-facing platforms, so consumers can see accurate stock and delivery
information. Fourth, retailers should create a feedback mechanism. If customers frequently complain
about stockouts, the Al model should be adjusted.
7. Conclusion

This paper argues that Al-based predictive inventory management can improve consumer loyalty in
retail logistics. By forecasting demand and improving product availability, Al helps retailers reduce
stockouts, improve delivery speed, and increase customer satisfaction. The paper proposes an
experimental design and a mediation model to test this relationship. Future research can collect real
consumer data and examine whether product category, delivery urgency, and customer technology

acceptance moderate the effect of Al inventory management on loyalty.
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HUCKYCCTBEHHBIA UHTEJUIEKT U TEHOMHBIE TEXHOJIOTUH B
MPOTHO3UPOBAHWH OCJIO)KHEHU BEPEMEHHOCTH U IEPUHATAJIbHBIX
NCXOJ0B: COBPEMEHHBIE JOCTUXEHUS U INTEPCIIEKTUBbI
IHHEPCOHAJIM3UPOBAHHOT'O AKYHIEPCTBA

dauepuesa Pemuoa Kacvimxankoizol
Bpau obweti npakmuxu

[Inan

1. Bsenenue

. AKTyanbHOCTH  HpPOOJEMBI  OCIOXHEHHH  OEpeMEeHHOCTH UM  HeOJarompHsTHBIX
MepUHATAIbHBIX UCXOJI0B.

. Ponp paHHero nporHO3UpPOBaHUS B CHUXKEHMHM MATEPUHCKOW U IEpUHATAIbHOU
3a00JIeBa€MOCTH U CMEPTHOCTH.

. HeoOxoaumMocTh nepexo/ia K MepcoHATM3UPOBAHHOMY aKyIIEPCTBY.

2. CoBpeMeHHBIE MTOAXO0/IbI K IPOTHO3UPOBAHUIO OCIOXKHEHUH OepeMEHHOCTH

. [TpesksiaMIicust U 3KJIAMIICHUSI.

. IIpexneBpeMeHHBIE POJIBI.

. 3aiepxka pocTa Iioa.

. ['ecTanioHHBIN caxapHbIi araleT.

. [TnanenTapHast HEIOCTATOUHOCTh U BHYTPUYTPOOHAs THIIOKCUS IIJI0/a.

.

. 3. PoJIb HCKYCCTBEHHOI'O MHTEIJIEKTA B aKyLLIEPCTBE

. MammnHoe o6ydeHue u riryookoe o0ydeHue.

. AHanu3 KIMHUYECKUX, TAOOPATOPHBIX U YIBTPA3BYKOBBIX IaHHBIX.

. [TporHo3upoBaHue pucka OciI0KHEHUN OEpeMEHHOCTH.

. Ucnonp3oBanne NN 175t O1EHKU TEPUHATAIBHBIX UCXOOB.

. [IpakTnueckuii mpumep mnpumeHeHus MU B akyuiepcTBe: NPOrHO3UPOBAHUE PHUCKA

NpedKIaMIICUd Yy OepeMeHHOW Ha OCHOBE COBOKYMHOCTH KIMHHYECKHX (DaKTOpOB, IOKa3arenen
apTepUabHOTO JaBJIEHUs, 1a00paTOPHBIX OMOMAPKEPOB U JAHHBIX JONIIICEPOMETPUH.
. [TpakTudeckas 3HaYMMOCTb: BO3MOXKHOCTh PAHHEIO BBISABJICHUS OEPEMEHHBIX TPYIIIbI
BBICOKOT'O PHCKa U MHIMBUAYATU3AUN TAKTUKN HAOIIOICHHS.
41"eHOMHBIE TEXHOJIOTUH B IPOrHO3UPOBAHUH OEPEMEHHOCTH

. ['eHeTHdecKoe U SMUTEHETHIECKOE MPODUINPOBAHUE.
. AHanmm3 noauMop(PU3MOB T€HOB, CBSI3aHHBIX C OCIIOKHEHUSIMUA OEPEMEHHOCTH.
. ['eHOMHOE CEKBEHUPOBaHUE M HEMHBA3MBHOE MPEHATATHLHOE TECTUPOBAHHUE.
. Ponp nnanieHTapHOrOo reHoMa ¥ TPaHCKPUIITOMA.
S.WnTerpanusa M1 1 reHOMHBIX TaHHBIX
. Co3nanne MyJIbTHOMUKCHBIX MOJIEJIEH TPOrHO3UPOBAHMS.
. KoMOuHanmsi reHOMHBIX, KITHHHYECKUX ¥ OMOMAapKEPHBIX JTaHHBIX.
. [Tepconanu3upoBaHHas OIIEHKA WHANBUYAJILHOTO PUCKA MAaTePH U TUIOJIA.
6.IIpakTrdeckoe 3HaYCHHUE /IS IEPCOHATM3UPOBAHHOTO aKyIIEPCTBA
. Pannsis ctparudukamnms 0epeMEHHBIX 110 TPyTIaM PHCKa.
. NunuBunyanu3aiys HaOMIOAeHUS U TPOPHIIAKTHIECKUX MEPOTTPUSTHH.
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. [TepcoHaMM3MPOBAaHHBINM BEIOOP TAKTHKH BEICHUS OCPEMEHHOCTH U POJIOB.
7.11poGneMbl ¥ IEPCIEKTUBBI
. OrpaHvyeHusi COBpEMEHHbBIX TEXHOJIOTHUH.
. DTHUYeCKUE BOMPOCHI U 3allIUTa T€HETUYECKUX JaHHBIX.
. Heo6xoauMocTh KIMHUYECKOH Bauaauy anroputMoB M.
. [TepcniekTHBBI BHEAPEHUS TEXHOJIOTHI B IPAKTUYECKOE 3/[paBOOXPaHEHHE.
8.3akIr0ucHNE
. 3Hauenne wuHTerpauuun MW W TEHOMHBIX TEXHOJIOTMH IS TOBBINIEHUS TOYHOCTH
MIPOTHO3UPOBAHUS.
. [lepcrieKTHBBI CHUKCHHS OCJIOKHEHHH OCpPEeMEHHOCTH W YIYYIICHHS MEePUHATATBLHBIX
HCXOJIOB.
. dopMHUPOBAHKUE HOBOTO MOAX0/Aa K IEPCOHATU3UPOBAHHOMY aKYIIEPCTBY.
.
. Beenenne

bynyun OyaymuMm BpadoM akylmIepOM-TMHEKOJIOIOM, s CUHUTald OCOOCHHO Ba)XKHBIM H3ydeHHE
COBPEMEHHBIX TEXHOJOIMH, CHOCOOHBIX IOBBICUTh KayeCTBO JMArHOCTUKH, HPOTHO3ZUPOBAHUSA U
BeJleHUsT OepeMeHHOCTH. B Hacrosiiee BpeMsi MCKYCCTBEHHbIM WHTEIUIEKT U I'€HOMHBIE TEXHOJIOTUU
CTaHOBSITCS OAHMMHU W3 HamOoyee MEpCHEKTUBHBIX HANPaBICHUH COBPEMEHHON MEIWIMHBI, OTKPBIBAs
HOBBIE BO3MOXKHOCTU JUIsl PAHHErO BBIABJICHUS OCJIOKHEHMH OEPEMEHHOCTH U IPOTHO3UPOBAHUS
IIEpUHATAIbHBIX UCXOJI0B.

AKTyanbHOCTb BBIOPaHHOW TeMbl 00YCIOBJIEHAa HEOOXOAMMOCTBIO Mepexoja OT TPaAULIMOHHOTO
[OJIX0a K OLEHKe (AKTOPOB pHUCKA K IEPCOHAIM3UPOBAHHOMY AaKylIEpCTBY, OCHOBAHHOMY Ha
KOMIUIEKCHOM ~ AHQJIM3€ WHJIWBHUIYaJbHBIX KIMHUYECKHX, TIEHETHYECKUX M  MOJEKYJIAPHBIX
ocoOeHHOCTeH KaKoM nauueHTKU. B pamkax naHHON Hay4HOM paboThl 0COOBIM MHTEpeC MpeACTaBIsIeT
BO3MOYKHOCTh OOBEJMHEHUS TEOPETUYECKUX 3HAHUN C MPAKTHMUYECKUM INPHUMEHEHHEM COBPEMEHHBIX
TEXHOJIOTHH B aKyIIEPCKO-TUHEKOJIOTUYECKON MTPaKTHKE.

N3ydyeHrne BO3MOXKHOCTEM HCKYCCTBEHHOI'O HHTEJUIEKTA, MAIIMHHOTO OOY4YEeHMs M TE€HOMHBIX
TEXHOJIOTUH MO3BOJISIET T1y0)Ke MOHATh MEXAHU3MbI PA3BUTHSI TAKUX OCJIOKHEHUH, KaK MPEIKIAMIICHS,
3aJiep’KKa pocTa IUI0/A, MPEXIEBPEMEHHBIE POJIbl, T€CTAIIMOHHBIM caxapHbIi AualdeT W IaleHTapHas
HE/I0CTaTOYHOCTh. VCnoib30BaHME COBPEMEHHBIX METOJIOB aHalIM3a JaHHBIX MOXET CIIOCOOCTBOBATH
Oonee paHHel cTpaTHQUKanIUKM OCpEeMEHHBIX IO TpYNIaM PHUCKA, CBOEBPEMEHHOMY IIPOBEIECHUIO
npodUIAKTHYECKUX MEPONIPUATUI U UHIMBUAYAIN3alUU TAKTUKN BeIeHUSI OEPEMEHHOCTH.

. Takum oOpazom, BbIOpaHHass TeMa HMEET HE TOJBKO TEOPETUYECKYl0, HO H
3HAYUTENIbHYI0 TPAaKTHUECKYyI0 IEHHOCTh JUIsi Oynayllero Bpada akyuiepa-ruHekojiora. OcBoeHue
COBPEMEHHBIX LU(POBBIX U TE€HOMHBIX TEXHOJOTHI MO3BOJUT B JajbHEHIIEM MPUMEHSITh HAyYHO
00OCHOBaHHbIE MOJIXOAbl B KIMHUYECKON MpakTHKE, MOBBIIATH A(P(EKTHUBHOCTh HAOMIOJEHUS 3a
OepeMEeHHBIMU U CIIOCOOCTBOBATh YIYUIICHUIO MATEPUHCKUX U MTEPUHATATIBHBIX HCXOJIOB.

2. CoBpeMeHHBbIE MOIX0/IbI K IPOTHO3UPOBAHUIO OCIOKHEHUI 0epeMEHHOCTH

CoBpeMEeHHOE MPOrHO3UPOBAHHUE OCIOKHEHHH OepeMEHHOCTH OCHOBBIBAETCSI HAa KOMIUIEKCHOU
OLIEHKE KIMHHYECKUX, Ja0OpaTOPHbIX, WHCTPYMEHTAJIbHBIX U OMOXMMHYECKHUX IOKa3aTelei.
TpaauuumoHHble MeTONBl BKJIIOYAIOT aHAIM3 aHAMHE3a IallMeHTKH, OLEHKY (aKTOpPOB pHUCKa,
apTepUaIbHOTO JABJIECHUS, pEe3yJIbTaTOB YJIbTPa3BYKOBOTO HCCIEAOBAHUSA, JOMILUIEPOMETPUHA U
nmabopaTOpHBIX MoKazareneil. OaHAaKo TpPH HAIWYUK OOJBIIIOTO KOJWYECTBA WHIAMBUIYATBHBIX
(GakTOpOB 3THM METOIbI HE BCErja IO3BOJSIIOT C BBICOKOH TOYHOCTBIO ONPENEIUTh BEPOSITHOCTH
Pa3sBUTHSI OCJIOKHEHUH Ha PAHHUX CPOKax OEPEMEHHOCTH.
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Ocoboe BHMMaHUE YAENSETCS MPOrHO3UPOBAHHMIO TAKUX CEPHE3HBIX aKYIIEPCKUX OCIOXHEHUH,
KaK TPEe3KJIaMIICHs, NPEKICBPEMEHHBIE POJIBI, 3aJepKKa pOCTa IUIO/A, TECTALMOHHBIM CaxapHbBII
auabeT W IUIalleHTapHas HEeIOCTaTOYHOCTh. Hampumep, mpu OLEHKE pHCKa MPEIKIAMIICHH MOTYT
YUUTHIBAThCSl AaHAMHECTUYECKHE IaHHBIC, IOKA3aTeld apTEepPHaIbHOIO JABJICHUSA, JONILICPOMETPHS
MaTOYHBIX apTEepUil U YpOBEHb aHTMOTE€HHBIX OnomapkepoB. KomriekcHasi oleHKa ATHX MapaMeTpoB
MO3BOJISIET CBOEBPEMEHHO BBIICTUTh OEPEMEHHBIX TPYIIbI BBICOKOTO pPHCKA U  ONPEAETUTh
Heo0X0IMMOCTh 00JIee TIATEIHHOTO HAOIIOIEHU.

Baxxnyio posib B COBpEMEHHOM aKyIIEPCTBE WIPAaeT paHHsS JUArHOCTHKA HapylleHUH (QyHKIUU
IUTALEHTBl U COCTOSIHUS IUIoAa. VIcronb30BaHHE YIbTPa3BYKOBOM TUATHOCTHKU U JIOMIICPOMETPUU
MO3BOJISICT  OIICHMBAaTh KPOBOTOK B CHUCTEME «MaThb—IUIAIICHTA—TUJION», BBIABIATH IPHU3HAKH
IJTAIEHTAPHOW HEIOCTATOYHOCTH U 3aJIePXKKH pocTa 1ioja. O Hako UHTepIpeTalus 00JbIIoro oobémMa
MOJTy4aeMbIX JaHHBIX TPeOyeT BBICOKOW TOYHOCTH U KJIMHUYECKOTO OMBITA.

B cBsi3u ¢ 3THM COBpeMEHHbIE MOIXO0/IbI IOCTETIIEHHO AOMOIHSAIOTCA HU(POBBIMU TEXHOIOTHSIMH U
METOJlaMU aHalu3a OOJIbIIUX JaHHBIX. VIHTerpanus KIMHUYECKHX [OKaszaresiei, pe3ylbTaToB
71ab0PaTOPHBIX UCCIEIOBAHHM, JAHHBIX yIbTPa3BYKOBOTO MOHHUTOPHHIA M T€HETUYECKOW MH(pOpMaLun
CO3/1aéT BO3MOXHOCTH JUIsi OOJiee TOYHOTO MPOTHO3UPOBAHUS OCIOXKHEHHMH OepeMeHHOCTH. Takoii
MOJIXO/T SIBJISICTCSI BAYKHBIM ATAIOM TIEpeX0/ia OT MPEUMYIIECTBEHHO PEaKTUBHON MOJICIIN MEIUIIMHCKON
MOMOIIM K MPO(HUIAKTHUECKON U TIEPCOHAM3UPOBAHHON CTPATETHH BEJCHUS OEPEMEHHOCTH.

3. Ponb HCKYCCTBEHHOT'O MHTEIUIEKTA B aKyIIEPCTBE

UckycctBennsiii  unremiektr (MM) npeacraBinser co00M  MEPCHEKTUBHOE  HAalpaBiCHUE
COBPEMEHHOM MEIUIMHBI, KOTOPOE IOCTEIIEHHO BHEAPSETCS B aKylepckyro mpakTtuky. Ocoboe
3naueHue MU mpuoOperaeT B MPOTHO3UPOBAHUU OCIOKHEHUI OEpPEeMEHHOCTH, MOCKOIBKY MO3BOJSET
aHAJM3UPOBaTh OOJbIINE OOBEMBI PA3HOPOAHBIX MEIMIMHCKUX JAaHHBIX U BBISBISATH B3aUMOCBS3H,
KOTOPBIE MOTYT OBITh HEIOCTATOYHO OYEBMJIHBI PU UCIOJIb30BAaHUM TPAJUIMOHHBIX METOJIOB OLIEHKU
pucCKa.

OCHOBY COBpPEMEHHBIX CHCTEM HCKYCCTBEHHOT'O HHTEIUIEKTa COCTABISIOT METOABI MAIIMHHOTO
oOyueHus U riayookoro o0yueHus. JlaHHbIE TEXHOJIOTMH MO3BOJISIOT aJIrOpUTMaM 00y4aThCsl HA OCHOBE
paHee HAKOIUICHHOW MeIWIUHCKOW WHQOpManuu u  (HOPMHUPOBATH MPOTHO3BI OTHOCHUTEIEHO
BEPOSITHOCTH Pa3BUTHS ONPEACTIEHHBIX NMAaTOJIOTUYECKUX COCTOSHHUHA. B akymepcTBe Takwe Mojnenu
MOTYT UCIHOJb30BaThCS JJs aHaldu3a WHIUBUAYAJIbHBIX (PAKTOPOB pHUCKA U MPOTHO3MPOBAHUS
OCJIOKHEHUH Ha Pa3IUYHBIX CpOKaxX OEpeMEHHOCTH.

OnHuM u3 BaxkHbIX mnpeumyinecTB MU sBisercs BO3MOMKHOCTh KOMIUIEKCHOTO —aHalIM3a
KIMHUYECKHUX, JIAOOPATOPHBIX M YIbTPA3BYKOBBIX JaHHbIX. Ilpu ¢dopmMupoBaHMM MHIMBUAYAIBLHOTO
MIPOTHO3a MOTYT YYHTHIBATHCS BO3PACT OEPEMEHHOM, aKylIepCKUi aHaMHe3, HAIWMYHE COMyTCTBYOIIX
3a00JIeBaHNM, TOKa3aTelld apTepUAbHOTO HaBIICHHS, PE3YJIbTaThl OMOXWMHYECKHX WCCIEIOBAHUH,
YPOBHH aHTHOTEHHBIX OMOMapKepoOB, JaHHBIC YJIHTPA3BYKOBOTO HCCIIEOBAHUS M JOIMIUIEPOMETPHUH.
CoBmectHass 00paboTKa OTHX IapaMeTPOB IO3BOJIIET MPOBOJUTH 0OJiee TOYHYIO OIEHKY
WH/IMBUYyaJIbHOTO PHCKA.

[Ipaktuyeckuit mpumep npumeneHuss MM B akymepcTBe MOXKHO pPacCMOTPETh Ha INpUMepe
MPOTHO3UPOBAHMS TNPEIKIAMICHH. Y OepeMEeHHOW J>KEHIIMHbl Ha PaHHUX CpPOKAax OepeMEeHHOCTH
crcTeéMa MCKYCCTBEHHOTO MHTEJUIEKTA aHAJTU3UPYET COBOKYIHOCTh KIMHMYECKHX (DAaKTOpOB, BKIIOUAsS
BO3PACT, HHJIEKC MACCHI TeJa, aKyIIEPCKUI aHaMHe3 ¥ HaJIMYUe COMyTCTBYIONINX 3a00JICBaHNH, a TAaKXKe
MoKa3aTely apTepHalibHOTO JIaBJICHHS, pEe3yJbTaThl JIA0OPAaTOPHBIX HCCIICAOBAaHHUHA, ypPOBEHBb
AQHTUOT€HHBIX OHMOMAapKepOoB M JaHHbIE JONIUIEPOMETPUM MAaTO4YHbIX aprepuil. Ha ocHoBanuu
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KOMIUIEKCHOTO aHaJIM3a A3THX IIOKa3aTeleld alrOpUTM MOXKET OIpPEeNUTh BEPOSTHOCTh PA3BUTHS
MPEIKIAMIICUU U OTHECTH MAIMEHTKY K IPYIIIe HU3KOTO UM BHICOKOTO PHCKA.

[IpakTryeckass 3HAYUMOCTh TAKOTO MOJXO0/a 3aKIIOYACTCS B BO3MOXXHOCTH PAHHETO BBISABIICHHS
OepeMEeHHBIX TPYIIIbl BEICOKOTO PUCKAa M CBOCBPEMEHHOW MHIMBUAYATU3ALUN TAKTUKU HAOIIOICHHUS.
IIpy BBIABIEHUU MOBBILIEHHON BEPOSTHOCTH OCJIOXXHEHHUS Bpad MOXET YCHWINTh JUHAMUYECKUN
KOHTPOJIb COCTOSIHMsSI OEpeMEeHHOM W IUIoJa, ONpeNeNuTh HEOOXOJUMOCTb JOMOJHHUTEIbHBIX
oOciieloBaHMM M NPOPUIAKTUUECKUX  MEpPONPUATUH B COOTBETCTBUM C  KIMHUYECKUMHU
PEKOMEHAALUSAMH.

Jlia Oyayuiero Bpada akylllepa-TMHEKOJIOra OCBOEHUE INPUHIMUIOB ucHoiab3oBaHus MU umeer
BAXHOE MPAKTUYECKOE 3HAYCHHME, ITOCKOJIBbKY B TMEPCHEKTHUBE TaKHE TEXHOJOTHH MOTYT CTaTb
3G PEKTUBHBIM HHCTPYMEHTOM TMOAJEPKKUA MPUHATHS BpadeOHBIX PEIICHUI M TMOBBIIICHHS KayecTBa
MEIUIUHCKONW TOMOIIM OEpEMEHHBIM JKEHIIMHAM.

4. 'eHOMHBIE TEXHOJIOTUH B IIPOrHO3UPOBAHUU OEPEMEHHOCTH

I'eHOMHBIE TEXHOJIOTMM 3aHUMAOT BcE Oosiee BaKHOE MECTO B COBPEMEHHON MEIUIIMHE U
OTKPBIBAIOT HOBBIE BO3MOKHOCTH JJIsl IPOrHO3UPOBAHMSI OCIOKHEHUI OepeMeHHocTH. ['eHeTnyeckoe n
SMUIeHeTHYeCKoe MPOPUINPOBAHUE IO3BOJSET BBISABIATh MHIUBUAYAIBHYIO IPEIPACHOI0KEHHOCTD
KEHILMHBI K Pa3BUTHIO PA3IMYHbIX aKyIIEPCKUX OCIOKHEHUN. OcoObIil HHTEpeC MPEACTaBISIET aHAIN3
TCHETHYECKUX TOIMMOP(HU3MOB, aCCOIMMPOBAHHBIX C MPEIKIAMIICHEH, MPEXKIEBPEMEHHBIMU POJAMH,
TECTAIlMOHHBIM CaxapHBIM JIMa0ETOM, MJIALIEHTAPHON HEAOCTAaTOYHOCTBIO M 3aJEP)KKOM pocTa mioja.
CoBpeMeHHbIE METOJIbI T€HOMHOT'O CEKBEHUPOBAHMS ITO3BOJISIOT M3y4aTh T€HETUYECKHE BAapPHAHTHI,
NOTEHIMAJIbHO BIIMAIOLIME Ha TeueHHEe OEpEeMEHHOCTH M COCTOsHME IUIoja. BaxHoe mpakTHueckoe
3HAa4YeHHE UMEET HEMHBAa3MBHOE IpEHaTaJbHOE TECTUPOBAHME, OCHOBAHHOE HA aHAJIU3€ BHEKJIETOYHOU
JHK mona B KpoBM Marepd, KOTOpPOE MO3BOJSET MPOBOANUTh PAHHUI CKPUHUHT HEKOTOPBIX
XpPOMOCOMHBIX aHomanuil. Kpome Toro, wu3ydyeHue IUIAIIEHTApHOIO TE€HOMAa W TPaHCKPHUIITOMA
crocoOcTByeT Oosiee TiTyOOKOMY NMOHHUMAHHIO MOJIEKYJISIPHBIX MEXAHHW3MOB DPa3BUTHS ILIalleHTapHOU
TMCHYHKIIMM W JAPYTHX OCIOXKHEHUH OepeMEHHOCTH. B TepCHeKTHBE HWCIOIh30BaHUE TEHOMHBIX WU
SMHUTEHETUYECKUX MAapKEPOB MOXKET CIIOCOOCTBOBAaTH (POPMHPOBAHUIO HHIUBUAYAIHLHOTO TPOQHIIS
pucka 6epeMeHHON 1 6osiee paHHEMY BBISIBICHUIO MTATOJIOTMYECKUX U3MEHEHHH.

5. MHTErpanust HCKyCCTBEHHOTO MHTEJUIEKTA M TeHOMHBIX JaHHBIX

OnHuM U3 Haumbosee NEPCHEKTHUBHBIX HAMPABICHUH COBPEMEHHON MEepCOHAIN3UPOBAHHON
MEIULUHBl SBISETCS MHTErpals HCKYCCTBEHHOT'O WHTEIUIEKTa C TE€HOMHBIMH TEXHOJOTUSMHU.
OObenrHeHre TeHOMHBIX, TPAHCKPUIITOMHBIX, SIUT€HETUYECKUX U METa0OJOMHBIX JaHHBIX MO3BOJISIET
co3/1aBaTh MYJIbTHOMHKCHBIE MOJIEI MPOTHO3UPOBAHUS, CIOCOOHBIE YUUTHIBATh OOJIBIIOE KOJIMUYECTBO
onosornyeckux (pakTopoB OAHOBpeMeHHO. [Ipn 3TOM reHoMHast HHPOPMAITUS MOXKET aHAITU3UPOBATHCS
COBMECTHO C KJIMHHYECKUMH TIOKa3aTeNIIMU, pe3yjibTaTaMu J1aOOpaTOPHBIX  HCCIEIOBaHUM,
OnomapkepaMu, TaHHBIMHU yJIbTPa3BYKOBOH JUArHOCTHKH M JOMTUIEPOMETPUHU. AJITOPUTMBI MAITHHHOTO
O00y4YeHHs CIIOCOOHBI BBISIBIISATH CJIOXKHBIE B3aUMOCBS3H MEXKAY TC€HETHYECKHMMH OCOOCHHOCTSIMH H
PUCKOM Da3BUTHUS OCJIOXHEHUH OEpEeMEHHOCTH, KOTOpBIE MOTYT OBIThb TPYIHO OIpPENeNUMBl IPH
UCTOJb30BAHUU CTaHJAPTHBIX METOJOB aHajau3a. Takol KOMIUIEKCHBIM MOJAXOJ  MO3BOJISET
¢dbopmMHpOBaTh HHAUBUIYATBHBIN IH(POBOI Mpoduas OepeMeHHO! U OLEHUBATh BEPOATHOCTh PAa3BUTHS
NPEIKIAMIICUH, TNPEKICBPEMEHHBIX PpOJIOB, 3aJEPXKKH pocTa IUI0JA U JAPYrHX IaTOJOTHYECKUX
coctostHui. [lo Mepe TOCTYIUIEHUS! HOBBIX KIMHHYECKUX W J1a0OPATOPHBIX MAAHHBIX TMPOTHO3 MOXKET
JUHAMHYECKU OOHOBIATHCSA, YTO CO3MAET MPENNOCHUIKM JUIsi 0ojiee TOYHOTO M CBOEBPEMEHHOTO
MPUHATHUS KINHUYECKUX PELICHUH.

6. IlpakTuyeckoe 3HaYCHHUE AJIS IEPCOHAIN3UPOBAHHOIO aKyIIEPCTBA
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[MpakTHueckas 3HAYUMOCTh MHTErPAllMM MCKYCCTBEHHOTO MHTEIUIEKTa M TEHOMHBIX TEXHOJIOTUI
3aKJII0YAETCs MPEKIEC BCEro B BOZMOXKHOCTH paHHEW cTpaTh(ukanuu OEpeMEHHBIX MO CTEIIEHH PUCKA.
Ha ocHOBaHMM WHAMBHUIYAJIbHOTO T'€HETHYECKOTO MPO(WiIst, KIMHUYECKHX (PAKTOPOB, J1a00paTOPHBIX
nokaszareyiel M pe3yiIbTaTOB MWHCTPYMEHTAIbHBIX MCCIEIOBAaHUN MAallMEHTKa MOXET OBITh OTHECEHa K
ONpeAeNEHHONW TpyNIe pUCKAa, YTO MO3BOJNSET C(HOPMHUPOBATH MEPCOHATM3MPOBAHHBIN IJIaH
nanpHedmero HaomoaeHus. Jlns OEpeMEeHHBIX C BBICOKMM PHCKOM OCJIOKHEHHH MOXXET OBITh
PEKOMEH/IOBaH OoJiee TIIATENbHBIH JUHAMHYECKHH KOHTPOJb, BKIIOYAIOMIMN PETYISPHYIO OLEHKY
COCTOSIHMSL MAaTe€pH M IUIOAA, YJIBTPa3BYKOBOH MOHHUTOPHWHI, JONIIEPOMETPHUI0O M J1abopaTopHbIC
UCCIICIOBAaHUSI B COOTBETCTBHHM C KIMHUYECKUMH TOKa3aHusMH. [lolyuyeHHBIE JaHHBIE MOTYT
UCIOJIBb30BAThCS BpPAuOM JUIi CBOEBPEMEHHOTO MPOBEACHUS MPO(UIAKTUYECKHX MEPOIPHUATUH U
BbIOOpa MHIMBUAYAJbHOW TAaKTUKM BeACHUs OepeMEeHHOCTH. B manbHellieM KOMIUIEKCHAs OILIEHKa
pUCKa MOXET CIOCOOCTBOBaTh ©Oosiee OOOCHOBAHHOMY OIPEICIICHUIO CPOKOB W TaKTHKH
ponopazpeurenus. Takum o0pa3oM, MPUMEHEHHUE COBPEMEHHBIX HU(PPOBBIX M T€HOMHBIX TEXHOJOTHH
CO37aéT BO3MOYKHOCTH JUISL IIEpeXo/ia OT YHUBEPCAIBHOTO MOJIX0/a K 0ojee MHIMBHIYaTU3UPOBAHHON
MOJIETIH aKyLIEPCKOM TOMOIIY, OPUEHTHPOBAHHOM HAa KOHKPETHBIE 0COOCHHOCTH KaXK/10H MallMeHTKH.

7. [IpoGyieMbl ¥ IEPCIICKTUBBI

HecMmoTpst Ha 3HAUMTENBHBIA MOTEHIMAT UCKYCCTBEHHOTO MHTEIUIEKTA U TEHOMHBIX TEXHOJIOTHH,
UX OIMPOKOE BHEIPECHUE B aKYIIEPCKYIO MPAKTHKY CBA3AHO C PsIIOM orpaHndeHuid. OTHOW U3 OCHOBHBIX
npobseM OcCTaéTcsi BBICOKAsh CTOMMOCTh T'€HOMHBIX HCCIICAOBAaHMA W OTpaHUYEHHAs JIOCTYITHOCTb
COBPEMEHHBIX TEXHOJIOTHH Ul NIMPOKOTO Kpyra manueHtoB. Kpome Toro, ans 3GpexTHBHON paboThI
NU-mozneneit HeoOX0IUMBI O0JbIINE 00BEMBI KAYeCTBEHHBIX M CTAHIAPTH3MPOBAHHBIX MEIUIIMHCKUX
naHHbIX. CyIIECTBYeT TaK)Ke PHUCK IIOJYYCHHS OIIMOOYHBIX IPOTHO30B, IO3TOMY pa3paOOTaHHBIC
aNITOPUTMBI TPEOYIOT 0053aTeNFHON KIMHUYECKOH BaIUAAUH HA PA3IMYHBIX MOMYJISIHAX MaEHTOB U
B YCJIOBHMSIX pealbHOW METUIMHCKON mpakTuku. Ocoboe BHHUMaHUE HEOOXOIUMO YAETSATh dTHUECKUM
BOMpOCaM, CBSI3aHHBIM € HUCHOJb30BAaHMEM  TeHeTHYeckod  uHpopmanuu, oOecrieyeHHueM
KOHQUIECHIIMATPHOCTH H 3allUTONH TEepPCOHANBHBIX JaHHBIX OEpEeMEHHBIX KeHIIMH. [lpu sToM
MCKYCCTBEHHBIH HHTEJUICKT JIOJDKEH PAacCMaTpPUBATHCS MCKIFOUUTENBHO KaK MHCTPYMEHT TOJIEPKKH
NPUHATHS BpadeOHBIX pPEIIeHW, a He KaK 3aMeHa ClenuanucTa. [lepCrieKTHBHBIM HaIrpaBlieHHEM
JaTbHEWIET0 Pa3BUTHS SIBIISICTCSI CO3JaHME HWHTETPUPOBAHHBIX IM(POBBIX CHCTEM, CIIOCOOHBIX
O0BeMHATh KIMHUYECKHE, T€HOMHBIE, JIA0OpAaTOpHBIE M BH3YaJIH3allMOHHBIC JaHHBIE B EIUHYIO
MPOTHOCTUYECKYIO0 MOJieNb. BHepeHne Takux TeXHOJOIMH B MPAKTHUECKOE 3/IPaBOOXPAHEHUE MOXKET
CTaTh BaXXHBIM HTAllOM PA3BUTHUS MEPCOHATM3MPOBAHHOIO aKylIepcTBa M CIIOCOOCTBOBaThH Oosee
paHHEMY BBISIBJICHUIO OCIOKHEHHH, YITYYIIEHUIO Ka4eCTBa MEAMIIMHCKOI TTOMOIIN U CHIKSHHIO PHCKa
HeOJIaronpUsATHBIX MATEPHHCKHUX U MIEPUHATATBHBIX HCXO/IOB.

3aKIOuYeHHE

B 3axmroueHre MOXXHO OTMETHTH, YTO HWCKYCCTBEHHBIH HMHTEIUIEKT W T€HOMHBIE TEXHOJOTHH
SIBIISTIOTCSI OJTHUMH W3 HamOoJiee TepCIeKTHBHBIX HANPABICHUN PAa3BUTHS COBPEMEHHOTO aKyIIepCTBA.
WX wuHTErpamusi OTKpPHIBACT HOBBIE BO3MOXKHOCTH JUII DPaHHErO IPOTHO3UPOBAHUS OCIOKHEHHM
O0epeMEeHHOCTH, OLIEHKM MEpUHATAJIbHBIX PUCKOB M Iepexoja K MEepCOHAIN3UPOBAHHOMY TMOAXOIY B
BEJICHUHM KaXJ0H OepeMeHHOH >KEeHIIMHBL. KOMIUIEKCHBIH aHalu3 KIMHHYECKHX, JIa0OpaTOpHBIX,
yABTPa3BYKOBBIX M T'C€HOMHBIX JaHHBIX CIHOCOOCH MOBBICUTH TOYHOCTh MPOTHO3MPOBAHUS U TIOMOYb
Bpady CBOCBPEMEHHO BBISBIISITH MAIIMEHTOK TPYIINBI BHICOKOTO PUCKA.

Kak Oymymmuii Bpad axkymiep-THHEKOJIOT, s CYMTAI0 M3YYCHHE TAaHHOH TEeMBl OCOOCHHO Ba)KHBIM
IJISL CBOETO IMpOo(ecCHOHATBHOTO pa3BUTHA. COBpPEMEHHBIH aKylIep-TUHEKOJIOT JOJDKEH HE TOJBKO
BJIAJICTh TPAIULIMOHHBIMH METOJaMU JHATHOCTUKU W JICYCHHS, HO W TOHMMATh BO3MOYKHOCTH HOBBIX

221



Me:xkayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 2 (309) 2026 r.

I_[I/I(prBLIX U T'CHOMHBIX TeXHOJ’IOFHfI, KOTOPBIC TOCTCTICHHO CTAHOBATCA YaCTbIO HpaKTH‘{CCKOfI
MCAUIIUHEI. Ha wmoit B31J141, COUCTAaHHUC q)yHI[aMCHTaHLHBIX TCOPCTUICCKHUX 3HAHUHU C COBpPCMCHHBIMU
TEXHOJIOTUAMU ITIO3BOJIUT B 6YI[YH_[CM 60.]166 UHAUBUAYAJIBHO MOAXOAUTH K Ka)KI[OfI IManuCHTKE,
CBOCBPCMCHHO BBIABJIAATb BO3MOXKHBIC PUCKU H BBI6I/IpaTb HaI/IGOHee OINITUMAJIbHYIO TAaKTUKY BCACHUA
OCpEeMEHHOCTH.

[lepcneKTHBBI TMEPCOHATU3UPOBAHHOTO AaKyIIEpCTBA CBSI3aHbl C JATBHEHININM pa3BUTHEM
MCKYCCTBEHHOTO WHTEIUICKTa, TCHOMHUKH M MYJIBTHOMHUKCHBIX TE€XHOJOTHH. [Ipy 3TOM OKOHYATEIbHOE
KIIMHAYECKOE DEIICHHE BCEerja JOJDKHO OCTaBaThCs 3a BPadyoM M OCHOBBIBATHCS Ha KOMIUICKCHOW
OLIEHKE COCTOSTHHS MaTepu M Iuioza. /s MeHs Kak OyAyIiero akyuiepa-TMHEKOJIOTa OCBOCHHE STHX
HaHpaBJ’IeHI/If/'I ABJIACTCA BAXXHBIM II1aromM K q)OpMI/IpOBaHI/IIO COBPCMCHHOT'O KIIMHUYCECKOI'0 MBINIJICHUA U
FOTOBHOCTU MNPUMCHATL JOCTUKCHHUA HAYKWM Ha IIPAKTHUKCE. B ,HaJILHefIH.ICM BHCAPCHUC TAKHX
TEXHOJIOTUH MOXXET CII0COOCTBOBATh MOBBIIICHUIO KAdyecTBa aKYIIEPCKOM ITOMOLIHM, CHHKCHHIO
MaTepUHCKOW W IEepHHATAIbHOW 3a0oyieBaeMOCTH U (OPMHUpPOBaHHIO Oosiee 0E30MacHOrO U
MEPCOHATIM3UPOBAHHOTO MOIX0/Ia K BEJICHHIO OEPEMEHHOCTH U POJIOB.
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CREATING A POSITIVE CLASSROOM ENVIRONMENT

Haoaesea Acmun HAcunosna

cmyoenmka Tapasckoeo ynueepcumema umenu M. X. [[yrnamu,
Gaxyremema « Dunonozuu u cymaHumapuvix Hayky, 2. Tapas,
3ynyghosa Munena bonedexosna

cmyoeumxa Tapaszckoeo ynusepcumema umenu M.X. [[ynamu,
Gaxynemema « Quaonozuu u SyMaHUMapHulx Hayky, . Tapas,
bakuposea Amuna Pajpxamosna

cmyodenmka Tapasckoeo ynueepcumema umenu M.X. [[yrnamu,
Gaxyremema « Dunonrozuu u cymaHumapusvix Hayky, 2. Tapas,

Abstract. A enjoyable classroom environment is very significant for teaching a foreign language
exceptionally. It helps create a atmosphere where students feel secure, treated with respect, and
impatient to learn. This article negotiations about why having a kind and encouraging classroom
environment is important, how teachers can help create that environment, and some real ways to raise
students' interest, involvement, and success in their studies. The article says that having a good learning
environment helps students improve their language skills and also supports them grow as people and
feel more confident about themselves.

Keywords: positive classroom environment, foreign language teaching, student motivation,
classroom management, teacher education, learning atmosphere.

Learning a foreign language is a challenging process that requires students to communicate, make
mistakes, and gradually improve their language skills. That's why the classroom environment is really
important for students to do well in school. A good classroom environment helps students feel
comfortable sharing their thoughts, asking questions without worry, and taking part in what's happening
in class. Future foreign language teachers need to realize that effective teaching relies not just on having
good knowledge of the subject, but also on being able to build a friendly and encouraging classroom
environment.

A positive classroom environment is a place where students feel safe both emotionally and
physically. They understand that their thoughts are valued and that it's normal to make errors as part of
the learning process. Good teachers don't blame students for their mistakes.They see mistakes as
chances to learn something new. This kind of environment can help lower stress and worry, especially
during language classes, where a lot of students feel nervous about speaking in front of people. When
students feel welcomed and have support, they gain more confidence and are more ready to speak in the
target language.

The teacher plays the most important role in creating a positive classroom climate. A professional
teacher demonstrates respect, patience, empathy, and fairness toward every student. Building strong
teacher—student relationships based on trust and mutual respect increases learners' motivation and
engagement. Teachers should provide constructive feedback, encourage students to share their opinions,
and recognize both effort and achievement. Even simple words of praise can increase students'
confidence and inspire them to continue learning.

Effective classroom management also contributes to a positive learning environment. At the
beginning of the course, teachers should establish clear classroom rules and expectations. Students
should know their duties and understand that all people are expected to treat each other with respect.
Having consistent routines in the classroom helps students feel safe and secure, and it supports good
behavior without making them feel scared. A tidy classroom helps students pay attention to their studies
instead of getting distracted by things that don't matter.

Another key point is the use of teaching methods that involve interaction. Working in pairs,
discussing in groups, acting out roles, playing educational games, doing projects, and solving problems
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all help students talk with each other and work together in a natural way. Modern technologies like
interactive presentations, online learning websites, educational apps, and podcasts help make lessons
more engaging and encourage students to participate more. These methods also help build important
skills like thinking critically, being creative, and communicating well, which are key to learning a
language successfully.

Teachers should also note that each student is unique. People learn in a lot of different ways.They
have different strengths, genre, backgrounds, and desire when it comes to learning. Some students
understand things better when they see pictures or videos, but other students learn more easily by
hearing information, reading text, or doing hands-on activities. A good classroom setting is welcoming
to everyone and gives all students the same chances to do well. By adjusting how they teach to fit each
student's unique needs, teachers build a classroom environment where every child feels respected and
encouraged.

The benefits of a positive classroom environment are significant. Students become more motivated,
confident, and responsible for their own learning. “A strong classroom community is vital. Strategies
such as group projects or class meetings where students can share their thoughts and feelings help build
student relationships. This promotes a sense of belonging and support. For instance, starting each day
with a quick check-in allows students to feel connected to their peers” [2].

They participate more actively in discussions, improve their speaking and listening skills, and are
less afraid of making mistakes. Positive relationships with classmates encourage teamwork, cooperation,
and mutual respect. As a result, students achieve better academic outcomes and develop important social
and emotional skills that will benefit them throughout their lives.

For future foreign language teachers, developing the ability to create a positive classroom
atmosphere should be one of the main professional goals. Teacher education programs should prepare
students not only to teach grammar and vocabulary but also to build supportive relationships, manage
classrooms effectively, and motivate learners. Continuous professional development, self-reflection, and
the willingness to learn new teaching methods help teachers improve the quality of education and
respond to the changing needs of modern learners.

In conclusion, creating a positive classroom environment is essential for effective foreign language
teaching and learning. A classroom based on respect, encouragement, cooperation, and active
participation helps students develop language competence as well as confidence, independence, and
interpersonal skills.

So, every teacher who wants to teach a foreign language in the future should work hard to build a
classroom that is welcoming and encouraging, where every student can do their best and feel excited to
learn.

REFERENCES:
1. Hester Zhang “Creating a positive classroom atmosphere” 2014
https://goldstarteachers.com/creating-positive-classroom-atmosphere/
2. Jill Baker “Teaching resources” 2024
How to Create a Positive Learning Environment For Kids
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IOPEKTUBHOCTD JJAITAPOCKOIIMYECKOI'O METOJA B XUPYPI'THYECKOM
JEYEHHUH DXWHOKOKKO3A IIEYEHHA Y JETEN

Ylaovinoe Jinmyxammeo Bexmypamynot, ‘Hemaminna Aowvinaiixan Epycanyno,

3Typuicoexoe Caxen Abopazaxoeuy

16pau-uHmepH, AO «FOoxcno-Kazaxcmanckas meouyunckas akaoemusy, 2. Lllvimkenm, Kazaxcman,
3spau-pesuoenm, AO «FOxucno-Kazaxcmarnckas meouyunckas akademusy, 2. Illvivkenm, Kazaxcman,
33amecmumenv 2nagnozo eépaua OKBJ/], 2. lleimxkenm, Kazaxcman

AHHOTALUA

BBenenne. DXUHOKOKKO3 TICUEHU OCTACTCS OJJHOUM M3 aKTYaIbHBIX MPOOJIEM JIETCKON XUPYpPrUH B
SHAEMHUYHBIX peruoHax, Bkiroudas Kazaxcran. TpaaunuonHas 1anapoTOMUsi COTPOBOXKIAETCS BHICOKUM
YPOBHEM TIOCJICONEPAIIMOHHBIX OClnokHeHuH (22-32%) u penumuBoB (mo 19%). Breapenue
JANapOCKOMUYECKUX TEXHOJOTHH B MEIUATPUYECKYI0 MPAKTHKY TpeOyeT Hay4HOro OOOCHOBaHUS
3¢ (HeKTHBHOCTH M 0€30MTaCHOCTH METO/IA.

Heapb uccienoBanus. YIydlinuTh pe3ylbTaThl XUPYPTUYECKOTO JICUCHHS SXMHOKOKKO03a TIEYECHU Y
JeTel myTeM 000CHOBAHUS M BHEAPEHUS JIAMTAPOCKOMUISCKOT0 METO/1a B YCIIOBUSX MHOTONPO(HIEHOTO
CTalMoHapa.

Marepuanbl 4 MeToabl. [IpoBeIeHO OTHOIIEHTPOBOE MTPOCTIEKTUBHOE KOTOPTHOE MCCIIEIOBAHUE C
peTpocreKTuBHBIM KoHTposieM (2021-2025 rr.). B ananu3 BkitodeHo 80 marueHTOB B BO3pacTe OT 3 110
17 et ¢ HeocnoxxHeHHBIMU KucTamu riedeHn craauii CE1-CE3a (o kiaccudukanun BO3) pazmepom
3-10 cm. OcnoBuyro rpynny (N=42) cocTaBUIu JAETH, OINEPUPOBAHHBIC JANAPOCKOMHYECKH;
KOHTPOJbHYIO rpymmy (N=38) — mamueHThl [OC/He OTKPBITOW Jjamaporomun. OICHUBAIH
HHTpaoTepaloOHHbIe TOKa3aTeln, MOcCieonepalonnbie ociaokuenus mo mkane Clavien-Dindo,
oonesoii cuaapom 1o mmkaie FACES, mabopatopubie mokazarenu (Owmmpyoun, AJIT, ACT, UK,
D03UHO(DUIIBI), OTAAJNCHHBIE pPEe3yabTaThl (PEAYKLIHS OCTATOYHOM TOJOCTH, PEIHUAWBHI) U
AKOHOMHUYECKYIO (D (PEKTUBHOCTb.

Pesyabrarsl. Jlamapockonuyeckass rpymnma TMoKa3ana CTaTUCTHUYECKM 3HAYUMOE CHU)KEHHE
UHTpaonepaunoHHon kposomotepu (28,0+8,1 mn mpotus 115,0£22,4 mn; p<0,001), nnurenpHOCTH
onepanuu (68,5+12,3 mun nporu 82,1+£15,6 mun; p=0,02), 6oneBoro cuaapoma Ha 1-e cytku (3,2+1,1
Oamnma mpotuB 6,8+1,5 Gamna; p<0,001) u xoiiko-gus (5,2+1,1 mpotus 10,4+2,3; p<0,001). Yactora
ocnoskaennit  Clavien-Dindo I1-1lla cocraBuna 2,4% B ocHOBHOW rpymme mnpotuB 15,8% B
koHTposibHOM (P=0,04). YUepes 12 mecsiieB noaHast peayKIus OCTaTOYHON MOJIOCTH JOCTUTHYTA y 88,9%
MAIMEHTOB JIAMAPOCKOMUYECKON rpynmbl mpoTuB 68,8% B rpymme nanapotromuu (P=0,03). Peruaussl
3apeructpupoBanbl y 2,4% u 5,3% manuMeHTOB COOTBETCTBEHHO. DKOHOMHS Ha OJHOTO IMAalMEeHTa
cocraBuia 645 000 tenre (<1350 USD).

BoiBojabl. Jlamapockonuyeckass SXMHOKOKKIKTOMHS Yy JETel C HEOCJIOKHEHHBIMU KHCTaMH
neuenn CE1-CE3a pasmepom 10 10 cm sBasercs Oe3omacHbIM u  A()PEKTUBHBIM METOMIOM,
MPEBOCXOSAIIAM  OTKPBITYIO JIAMMAPOTOMHIO TI0 HWHTPAOTEPAIMOHHBIM, IIOCJICONEPAIMOHHBIM U
OTJAJICHHBIM pe3ylbTaTaM, a TaKke SKOHOMHYECKH OOOCHOBAHHBIM. PEeKOMEHJOBaHO BHEAPEHHE
MeTO/Ia B IETCKUE XUPypruyeckue cranronapsl Kazaxcrana.

KuiroueBble €j10Ba: SXMHOKOKKO3 TI€YEHH, JETH, JANapOCKOMHYEcKass HSXUHOKOKKIKTOMMUS,
JIArapoTOMHUS, TTOCIICOTIEPAIIMOHHBIE OCIOKHEHUS, PEIUINBEI, SKOHOMHUYECKas 2PHEeKTUBHOCTD.

BBEJ/IEHUE

DXHWHOKOKKO3 MEUEHHU — TSKEI0e Mapa3suTapHoe 3a00JIeBaHNE, BEI3BIBAEMOE THUYNHOYHON CTauei
neHtouHoro 4epss Echinococcus granulosus, u ocraercst oaHON W3 HauboJee 3HAYMMBIX IMPOOJIEM
JNETCKOM XHUpYprMM B DSHAEMUYHbIX peruoHax llentpanpHoii Asuu. Ilo manmneiM  Bcecemuphoit
OpraHM3alfy 3JAPAaBOOXPAHEHUS, E€XKETOMHBI SKOHOMHYECKHH yiepd OT 3XMHOKOKKO3a B MHpPE
npesbimaer 3 mwumapaa gojuiapoB CIIIA. B crpanmax CHIY, Bxmouas Kazaxcran, Poccuto u
VY36ekucraH, 3a00JIeBa€MOCTh Cpeu AeTel cocTaBiseT 15—-25% oT Bcex ciaydaeB SXMHOKOKKo3a [1].
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B Pecnyonuke Kazaxcran mpoOiema ctouT ocobeHHO ocTpo. CorjacHo naHHbIM Komwutera
obmectBeHHOro 3apaBooxpaneHuss M3 PK, B 2020-2024 romax exerogHo peructpupyercs ot 380 1o
450 HOBBIX CITy4aeB 3XHWHOKOKKO03a, U3 KOTOPBIX 18—22% mpuxoautcs Ha aeteit po 14 ner. Hambonee
MOpaXCHHBIMU SBJISIOTCS AnMaTtuHckas, XKamoObuickast u TypkectaHckas 00JacTh, TIe JOJs CEIbCKUX
KUTeNeH, KOHTAaKTUPYIOUIMX ¢ cobakaMu U cKoToM, mpesbliiaer 65%. [Ipu stom no 34% mnanueHToB
MOCTYMAIOT B CTAIIMOHAP C OCIOXHEHHBIMU (hOopMaMu (HaATHOCHUE, TIPOPHIB B JKETYHBIC MPOTOKH), YTO
CBHUJICTEJILCTBYET O HEJJOCTATOYHON HACTOPOKEHHOCTH Bpayel MepBUYHOTO 3BeHa [2, 3].

OCHOBHBIM METOJIOM JICUEHHSI OCTaeTCi XUpyprudyeckuid. OJHAKO TpaJUIIMOHHAS JIAIAPOTOMUS
aCCOILIMMPOBAHA C BBHICOKOM YacCTOTOI MOCIEONepalMoOHHbIX OcliokHeHu! (22—-32%), peunauBoB (0T 7
no 19%) u neranpHOcTH (HO 4,9%). Y nereil 3TH mokazarenud OCOOCHHO HEOJIArompusiTHBI H3-3a
JUTMTEIIbHON peabuiuranuu, GOopMUPOBaHUS TPYOBIX pyOIIOB U IMICUXOJIOTHYECKOM TpaBMmsl [ 1, 4].

Jlanapockomnuueckasi 3XMHOKOKKIKTOMHUS, BIIEPBbIC IPUMEHEHHAs B NIEANATPUUECKON MPAKTUKE B
koHI1e 1990-X ro/oB, paccMaTpyUBaeTCA CEroAHsl KaK aJbTEpHATHUBA OTKPBITOM XUpypruu. OgHako 10
CHUX TIOp HET KOHCEHCYyca MO IMOKa3aHUSM, MPOTHBOIMOKA3aHUSIM M TEXHUYECKUM AacleKTaM y JeTeH.
BoNbIIMHCTBO KPYMHBIX HCCIECJOBAHHWI BBIIIOJIHEHO HA B3POCIBIX MAllMEHTaX, a MeJHaTpUYecKHe
paboThI OTpaHUYEHBI MAJTBIMUA BEIOOpKaMH |5, 6].

B Kazaxcrane cuctemubiii aHanu3 3()pQeKTUBHOCTH IamapOCKOMMYECKOrO0 METOAa B JETCKOM
NomyJsIuK He mpoBoauics. Hacrosiee uccienoBanue HarpaBiIeHO Ha BOCIIOJIHEHUE 3TOT0 Mpodea.

Leap uccaeaoBaHus — YIYUIIUTh PE3YIbTAThl XUPYPTUUECKOTO JICUCHUS] SXMHOKOKKO3a MEYSHH
y Jgered 1myTeM OOOCHOBaHMSI M BHEAPEHHS JIAIAPOCKOMHMYECKOTO METOJa B  YCIOBUSX
MHOTONPO(UIBHOTO CTAIlHOHAPA.

MATEPHAJIBI H METO/IbI

Jluzaiin uccnedosanus. IIpoBeieHO OHOIEHTPOBOE MPOCHIEKTUBHOE KOTOPTHOE UCCIIEOBAHKE C
PETPOCTICKTUBHBIM KOHTPOJIEM Ha 6a3e Xupyprudeckoro otaeneHus OOIacTHON NETCKOM KIIMHUYIECKOU
oonpHuIEl (Typkectanckas obnacth) B nepuof ¢ suBaps 2021 mo gekadbps 2025 ronma. Mccnenoanue
COCTOSJIO W3 JBYX OTAalOB: PETPOCHEKTUBHOTrO (KOHTposbHas rpymma, 2021-2023 rr.) — aHanu3
pe3yIbTaTOB JIEUCHHS 38 JETell MOociae OTKPBHITON JAaapOTOMHUHU, M TTPOCTIEKTUBHOTO (OCHOBHASI TPYIINA,
2024-2025 rr.) — BKItOUeHUE 42 NAIMEHTOB, ONIEPUPOBAHHBIX JIAITAPOCKOIMYECKH.

Kpurtepun BriIoYeHus U UCKJIIOYEHUSA

Kputepun Br/Ir04eHusi: Bo3pact 3—17 jer; BHOepBbIe BBISIBICHHBIN YXWHOKOKKO3 MEYeHH (OIHA
Wi JaBe KucTel B omHou pone); craguun CE1l, CE2, CE3a (mo xnaccudukamuu BO3); pasmep
HauOonbiiend kuctel 3—10 cm; nokanm3anust B cermeHtax |I-VIIIl; mucemennoe mnbopMupoBanHoe
corjacue poJuTeseH.

Kputepun uckiao4YeHusi: TuraHtckue Kuctbl (>10 cM) MM MHOXXECTBEHHBIE JBYCTOPOHHHE
kuctel; craguun CE4-CES (kanmpuMHUpOBaHHBIE, HEAKTUBHBIC); OCIOXHEHHBIE (OpPMBI (HarHoeHUe,
MPOPBIB B XKEIUYHBIE MPOTOKH, MEXaHUYECKAs KENTyXa); COUETaHHBIM IXWHOKOKKO3 JIETKUX; TSXKeIble
COMYTCTBYIOIIUE  3a00yieBaHUsl  (MOpTaJbHAs  TUIMEPTEH3Us, JACKOMIICHCHPOBAHHBIM  IIUPPO3,
OHKOTIATOJIOTHSA); OTKAa3 POAUTENEH OT y4acTHsl.

Xupypruueckasi TEXHHKA

Jlamapockonuyeckass SXMHOKOKKIKTOMUS BBITIOJHSIIACH C UCMOJb30BaHUueM obOopymoanus Karl
Storz (I'epmanwust), Britrouast 10-mm 30° onTuky, Tpoakapsl 5 u 10 MM, nmynkinuonnyto uriny Chiba 18G,
acriparop-uppuratop u sHaomemok (Enobag). Oneparusi BkIrOYaga CICIYIOUIHE ATAIlbl: MyHKIIUS
KHCTBI Yepe3 3JI0POBYIO TAPEHXUMY, acIIUpaIus CoAepKUMoro, Beeaenne 80% raurepuHa (3KCIO3UIINS
7—10 MHUHYT), TIOBTOpPHASI aCIUPAIINS, BCKPBITHE KUCTHI, YAaJCHUE XUTUHOBOW OOOIOUKH M JOYEPHUX
KHUCT B DHJIOMENIKe, JHIOIWCTOCKONMHS C YIIMBAaHUEM ITUCTOOWIHAPHBIX (HUCTYN, HapYyKHOE
JPEHUPOBAHME OCTATOYHOM MOJIOCTH CHJIMKOHOBBIM JPEHAKEM C aKTUBHOM acnupamueil. B aByx
ciy4dasx (4,8%) BbIIOJTHEHA KOHBEPCHUS HA OTKPBITYIO OIEPAalHIo.

Metoab! 00ciie10BaHus

Yabsrpa3zBykoBoe ucciaenoanue (Y3H): anmapar Philips EPIQ 7 (Hunepnausi), KOHBEKCHBIN
natuuk C5-1 ¢ wacrotoit 1-5 MI't. OuieHka pa3MepoB, CTPYKTYPhI, CTQJAUH KUCThI, TMHAMUKU PETyKIIUU
OCTATOYHOM MOJIOCTH.
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Komnborepuasi tomorpadgust (KT): mynsTrcnupansabiii Tomorpad Toshiba Aquilion 64 (64
cpe3a) ¢ BHYTPUBEHHBIM OOJIFOCHBIM KOHTpacTupoBanuem (Omnipaque 300, 1,5 mu/kr). Onpezaencaue
JIOKAJIM3alMH, CBA3H C COCYAaMHU U KEITYHBIMU TPOTOKAMH, 00beMa 0CTaTOUYHOM MMOJIOCTH.

JlaGopaTopHble MeTOAbI: OOIIMK  aHaau3 KpoBH  (JcikonuThl, 203uHOMMIbl, COD),
onoxumuuecknii aHanmu3 (Owmpyoun, AJIT, ACT, oOmmii 0eok, TII0K03a), UMMYHO(PEPMEHTHBIH
ananu3 (M®PA) na 1gG k anturenam Echinococcus granulosus (tect-cuctema «9XuHOKOKK-IgG-NDA-
BECT», Poccust) no onepauuu u uepes 3, 6, 12 mecses.

Craructudeckasi 00padoTka.CTaTUCTUUECKUI aHAIM3 BBIIIOJIHEH C HMCIOJIb30BAaHUEM I1aKeTa
SPSS 26.0 (IBM, USA) u Microsoft Excel 2019. KoauuecTBeHHBIE TEpEMEHHBIE MPEACTABICHBI KaK
cpennee (M) u cranmaptHoe otkionenue (SD) wnu meauana (Me) u MmexkBapTuiabHbii pazmax (IQR).
Jlis  cpaBHEHHS JABYX HE3aBUCHUMBIX TIpYHN M[PUMEHSUIMCh Kputepuil ManHa—YutHu (mpu
HEHOpMaJIbHOM pacmpenaenenun) u t-kpurepuit CrerogeHta (mpu HopMaiabHOM). KadecTBeHHBbIE
TIepeMEeHHbIE CPABHUBAIINCH C HCIIOJIb30BAHMEM KPUTEPHS ¥2 ¢ HoNpaBKoil Merca. Pa3miuus cunrammch
crarucTudecku 3HaunMbiMu ipu P<0,05.

PE3YJ/IBTATBI

Cpasnumenvnaa xapakmepucmuka zpynn.B oKOHYATENbHBIA aHATN3 BKIIOYEHO 80 MalMeHToB.
OcHoBHYIO Tpynny (JIaapocKomnus) coctaBuiid 42 pedeHKa, KOHTPOJIbHYIO (JlarapoToMusi) — 38 neTei.
['pynmer 661mM conocTaBuMbl 110 Bo3pacty (9,7+£3,4 roxa npotus 10,1£3,8; p=0,62), nony (MaJbuuKu
54,8% npotus 52,6%; p=0,85), none cenbckux xxutenei (85,7% npotus 86,8%; p=0,92), pazmepy KucT
(5,8£1,4 cm npotus 6,2+1,9; p=0,29), cragusm CE1 (61,9% npotus 52,6%; p=0,41) u noKaau3anuy B
npasoii gonue (73,8% npotus 76,3%; p=0,80), uTo 0becneynio KOPPeKTHOCTh CPABHEHHUSI.

HNuTpaonepannoHHble NOKa3aTeu

Jlamapockomnuyeckas Tpymina IpoAeMOHCTPUPOBAIa CTATUCTUYECKH 3HAUMMOE MTPEUMYIIIECTBO 1O
BCEM MHTPAOINEPALMOHHBIM Mapamerpam (tadi. 1).

Ta6anna 1 — UHTpaonepanuoHHbie NOKA3ATEIH

TMokazatens Jlanapockonus Jlamapotomust

(n=42) (n=38) P
JIMTENBHOCTD OTEPALIUH, 68.5412.3 82.1415.6 002
MUH
Kposonotepst, mit 28,0+£8,1 115,0+£22,4 <0,001
Konsepcus, n (%) 2 (4,8%) — _

JITMTeTbHOCTH JIaMapoOCKOMUYecKo omneparuu Oblia B cpeqHeM Ha 14 munyt menbie (p=0,02), a
00beM kpoBonoTepu — B 4 pasa Hmxe (p<0,001).

ITocneonepanoHHbIe OCJI0KHEHUA U 00J1€BOIi CHHAPOM

Ocnoxuenus kinaccuduiposansl mo mkane Clavien—Dindo (11-111a) (taba. 2). B ocHoBHO# Tpyrmime
3aperUCTPUPOBAHO JIMIIb OJTHO OCTIOXKHEeHUeE (2,4%) — HarHOeHUe OCTaTOYHON MOJIOCTH, MOTpeOoBaBIIIee
ITYHKIIMOHHOT'O IPEHUPOBAHUS MO Y 3-KOHTPOJIEM. B KOHTPOJIIBHOM IpynIie OCIOKHEHUS OTMEYEHBI y 6
narueHToB  (15,8%): mnHarnoenme (2), Ownmmoma (2), mnHeBMoHus/aTenekTad (1), HarHoeHue
noceonepaoHHoi pansl (1). Pasmuuus craructudecku 3Haunmsl (2, p=0,04).

Tao6auna 2 — [Mocaeonepannonnnie ocaoxuenusi (Clavien-Dindo 11-111a)

OcnoxHeHne Jlanmapockornus (n=42) Jlamaporomus (n=38)
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OcnoxXHEeHUEe Jlanapockonus (n=42) Jlanaporomusi (n=38)
Harnoenue ocraroynoiu 1 (2,4%) 2 (5,3%)

MOJIOCTH

bunroma (McTeYeHne JKeTun) 0 2 (5,3%)
[THeBMOHUSI/aTENEeKTa3 0 1(2,6%)

Harnoenue pansl 0 1 (2,6%)

Bcero 1 (2,4%) 6 (15,8%)

bonesoii cunapom o mkane FACES nHa 1-¢, 3-u u 5-¢ CyTKH OBbUT CTATUCTUYCCKH 3HAYUMO HUKE
B Jlamapockonmyeckoit rpymme: 3,2+1,1 nporus 6,8+1,5 6amios (p<0,001), 1,8+0,8 mpotus 4,2+1,2
(p<0,001) u 0,5+0,3 mpotus 1,5+0,7 (p<0,001) COOTBETCTBEHHO.

JlabopaTopHble nmoka3zareyn

Ucxoanas so3unHodunus (>5%) nabmoganace y 68% nanuentoB B obeux rpymmax (7,2+2,4%).
UYepes 6 MecsIIeB MMOCIIE OTIepaliiy HOPpMaJIA3aIHs Y03UHO(IIOB JOCTUTHYTA Y 81% B OCHOBHOM rpymie
npotuB 66% B kouTpoibHOU (P=0,08). Ypouu AJIT u ACT B mnocieomnepalmoOHHOM MEpPHOJE
MOBBIIAIMCh MHHHMAJIILHO B Jamapockornmyeckoit rpymme (muk AJIT 42,3+5,2 En/n Ha 3-u CyTKH) U
BO3BPAILIAJIUCh K HOPME K 7-M CyTKam, TOTJla Kak B KOHTpoJibHOM rpynmne nuk AJIT nqocturan 68,449,1
En/n (p=0,01). Hupkynupytomue nmmyHnble komruiekcsl (IIUK), m3nauanbHo moBwimieHHbIE y 74%
nanueHToB (82,4+12,3 y.e.), HopMaIu30BaIUCh uepe3 6 mecsieB y 79% B ocHOBHOM rpymme u 'y 64% B
koHTpossHOH (p=0,09).

OtjaajieHHbIE Pe3yabTATHI

OtnaneHHbIe pe3yJIbTaThl OLICHEHBI Y 68 marneHToB (85%) B cpoku 6 u 12 mecsiies.

Penyknusi ocrarounoii moJjioctu. Uepez 12 mecsieB monHas peaykius (pasMep OCTaTOYHOM
nooctd <10 mMm) gocturnyra y 88,9% (32 u3 36) manveHTOB JAaNapOCKOMMYECKOW TPYIIIBI MPOTUB
68,8% (22 u3 32) B kouTposbHOi (p=0,03) (Tabm. 3).

Tabauua 3 — Penqykius octatouHoi mosoctu yepe3 12 mecsinieB

Ucxon Jlanapockomnust (n=36) Jlanaporomus (n=32) p

[TonHast pexyKIiust 32 (88,9%) 22 (68,8%) 0,03
YacTuaHas peayKIus 3(8,3%) 7 (21,9%) 0,12
OTCcyTCTBHE PEAYKITUU 1(2,8%) 3 (9,4%) 0,29

Penuausel. B manapockonudeckoit rpymme penuauB (nosBieHne HoBo# kucthl CE1 pazmepom
2,5 cm) BeisiBieH y 1 marnuenta (2,4%) depe3 11 mecsneB mocie onepanuy, BHIMOJIHEHA MOBTOPHAs
JIAMapOCKOMMYECKasi dXHHOKOKKIKTOMHS. B KOHTPOJIbHOW Tpymnme PEeHuauBhl 3apETUCTPUPOBAHBI Y 2
nerert (5,3%) yepes 10 u 12 mecsueB coorBerctBeHHO (kucThi CE2 m CE1), o0a omepupoBaHbI
OTKPBITHIM CIIOCOOOM.

Junamuka UDA. CHbkeHHE TUTpa aHTUTEN 10 HOpMaibHBIX 3HadeHuid (1:100—1:200) gepes 6
MecseB oTMeueHo Yy 78% manueHToB OCHOBHOW rpymmbl mpoTuB 60% B xoHTponbHOU (P=0,04). ¥V
naruenTa ¢ peuuauBom Tutp 1gG ocrasaincs Beicokum (1:1600) uepes 12 mecsues.
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BbIBO/Ibl. B »HaemuuHblx peruoHax Kazaxcrana y JeTed 3XMHOKOKKO3 TEYEHHU
IMarHOCTHpYyeTCs mpeumyiiecTBeHHo Ha cragusx CE1-CE2 (68% ciydaeB) ¢ nokanu3aiuei B mpaBoit
none (74%), uro co3gaer ONArONpUSITHBIE YCIOBHS JUIS  JIAIAPOCKOMUYECKOro  JICYCHHUS.
JuddepeHInpOBaHHBIMYU MTOKA3aHUSIMH K JIAAPOCKONMUYECKONH SXMHOKOKKIKTOMHH y JIETEH SBIISIOTCS:
OoMHOYHBIE KUCTHI pazmepoM 3—10 cm, craguu CE1l, CE2 (c enMHMYHBIMU JOYEPHUMH ITY3BIPSIMH),
CE3a, nokammzamust B cermentax |l1-VIIl, orcyrcTBue HarHoeHUs W MPOPBIBA B YKEIYHBIE MPOTOKHU.
Jlamapockonmueckuii  MeTox  oOecmedyMBaeT — CTaTUCTHYecKW 3Hauumoe (P<0,05) cHmwkeHHe
HMHTpaonepanuoHHoi kposorotepu (28,0+8,1 mu mpotus 115,0+£22,4 mut), IIUTENBHOCTH ONEpaLUU
(68,5+12,3 muna npotuB 82,1£15,6 mun), 6oneBoro cuHapoma Ha l-e cytkm (3,2+1,1 Gamna mpoTuB
6,8+1,5 Oamra) m xoiko-gHsA (5,2+1,1 mnporuB 10,4+2,3 nus). Yactora mociaconepanmoOHHbBIX
ocnoxknaenunit (Clavien—Dindo I1-111a) B manapockonuueckoit rpymme cocraBuia 2,4% mnpotus 15,8% B
rpyIIe jJanapoToMuu, 4to B 6,6 pasza Huke. JleTaabHbIX UCX0A0B HE Obuto. OTHaICHHBIE PE3YyIbTaTh
(cpox HabOmoneHus 12 MecsleB) XapaKTepU3yIOTCs MOJIHON pelyKiueil octaTouHol nmosnoctu y 88,9%
MalMEeHTOB JIAMAPOCKOMUYECKON rpymmbl npotuB 68,8% B kouTponsHoil (P=0,03) u uacroToit
petuauBoB 2,4% npotuB 5,3% coorBercTBeHHO. CHibkeHue tutpa antuten (MDA) no HOpMmalbHBIX
3HauYeHU 4epe3 6 MecsaleB orMmedueHo y 78% pereit mocne samapockonuud npoTuB 60% mocie
JanapoTOMUHU.

CITUCOK JINTEPATYPbI

1. [lTanrapeesa P.X. JluarHoctuka 1 XUpypruveckoe jJeueHne 3XUHOKOKKO3a MEYeHH U JIETKUX Y JIeTeH:
aBToped. muc. ... 1-pa mea. Hayk. — Ya, 2013. — 48 c.

2. Abdybekova A., Sultanov A., Karatayev B., et al. Epidemiology of echinococcosis in Kazakhstan: an
update // Journal of Helminthology. — 2025. — Vol. 89. — P. 647-650.

3. KpacuoB A.O., Aaumenko B.B., Ilens B.A. u ap. AKTyaabHOE COCTOSHHE BOIIPOCOB JUArHOCTUKH U
XHPYPrHYECKOTO JICUEHHs SXMHOKOKKO3a meueHn (0630p iurepatypsl) // Acta Biomedica Scientifica. —
2022. - T.7,Ne 1. - C. 171-181.

4. JlykmanoB M.U. Ilpodunaktuka u JedeHHE pPEUUIUBA IXMHOKOKKO3a IEYEHH B ONvkailliue u
OTJAJICHHbIE CPOKH MOCJIE XUPYPrUUe€CKOro JeUeHus: Juc. ... KaHJ. Mel. Hayk. — Yda, 2017. — 124 c.
5.AmonoB IILIII. OnTumu3zaius METOJUKNA OTKPBITONH IXUHOKOKKIKTOMUH Y OONBHBIX 9XMHOKOKKO30M
ne4yeHu: aproped. auc. ... 1-pa mea. Hayk. — ExatepunOypr, 2017. — 47 c.

6.BanoB C.A. Xupypruyeckoe J€UYeHHE T'MJaTUI03HOTO AXMHOKOKKO3a MEYEHU: JTUC. ... KaHJ. ME.
Hayk. — Camapa, 2018. — 156 c.

7.Mamnees U.A., I'ymepoB A.A., CaraeB B.Y. u ap. Jlanmapockonnueckne 3XMHOKOKKIKTOMUU IpU
nopakeHuu nevenu y aereit // lerckas xupyprus. — 1999. — Ne 2. — C. 27-30.

8.I'ymepoB A.A., Tkauenko T.H., lllanrapeesa P.X. KommiekcHoe neueHre 2XUHOKOKKO3a y jeTeit //
Xupyprus. — 2010. — Ne 1. — C. 25-29.

9.Brunetti E., Kern P., Vuitton D.A. Expert consensus for the diagnosis and treatment of cystic
echinococcosis in humans // Acta Trop. — 2010. — Vol. 114. — P. 1-16.

10.WHO Informal Working Group on Echinococcosis. Guidelines for treatment of cystic and alveolar
echinococcosis in humans // Bull World Health Organ. — 1996. — Vol. 74 (3). — P. 231-242.

11.KpacuoB A.O., Anumenko B.B., [1aurun WU.B. u ap. D heKTHBHOCTh OJJHOITAITHBIX U ABYXAITAIMHBIX
OOIIMPHBIX PE3EKIIMOHHBIX XUPYPTHUYECKUX BMEMIATENILCTB MPU JICYCHHH PaCIpPOCTPAHEHHOTO
HXMHOKOKKO3a Me4YeHu // Y IbTHOBCKUI MenKo-O0nonorudeckuii xkypHai. — 2023. — Ne 2. — C. 62-75.
12.Tuxun T., Zhang J.H., Zhao J.M. et al. World review of laparoscopic treatment of liver cystic
echinococcosis — 914 patients // Int J Infect Dis. — 2014. — Vol. 24. — P. 43-50.

13.[Tanrapeea P.X., I'ymepoB A.A., Mamuees U.A. u ap. Buaeonmanapockonmuyeckoe JEUYECHHE
AXMHOKOKKO3a nevyenu y neredt // Jlerckas xupyprus. — 2008. — Ne 6. — C. 32-38.

14.KaceimoB K.T., A6apaxmanoB A.A., Tynebaer K.A. DnuuemMuonorus 3XHMHOKOKKO3a B OKHOM
peruone Kazaxcrana // 3npaBooxpanenue Kazaxcrana. — 2022. — Ne 5. — C. 34-39.

15.Maazoun K., Mekki M., Chioukh F.Z. et al. Laparoscopic treatment of hydatid cyst of the liver in
children. A report on 34 cases // J Pediatr Surg. — 2007. — VVol. 42. — P. 1683-1686.

229



Me:xkayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 2 (309) 2026 r.

PACIIPOCTPAHEHHOCTDb UMITAKIIUU IIEPYMEHA Y JIETEW B YCIOBHAX
MKOJIBHOI'O 1 JOWKOJbHOI'O CKPUHUHI'A: CUACTEMATHYECKHUHU OB30P
U METAAHAJIA3 HABJIIOJATEJBHBIX NCCJEJTOBAHUM

Ecipken baxoaynem Hypnanoexynot

AHHOTaNUA

AxTyanbHocTh: lLlepymen sBisiercs (U3HMOJIOTMYECKUM KOMIIOHEHTOM 3alUThl HApPY>KHOTO
CIIyXOBOTO IIPOX0/1a, OJIHAKO €r0 U30BITOYHOE HAKOIUIEHUE MOXET BbI3bIBATh KOHAYKTHBHOE CHUKCHHE
cllyxa, AUCKOMGOPT W 3aTPyIHSATH MOJHOLEHHYI0 OTOCKONHMIO. B INKONBHBIX M JOMIKOJBHBIX
CKpMHHMHIaXx 4YacToTa HMIAKIUU I[IepyMEeHa pa3jndaeTcsi B HECKOJbKO pa3, 4YTO 3aTpyJIHSET
wiaaupoBanue npodunaktudeckux JIOP-ocmotpoB. Llenpto paboThl OBLIO CHUCTEMATH3UPOBATH
OMyONMKOBAaHHBIE JAHHBIE W IMOJIYUYUTh OMHCATEIbHYIO CYMMAapHYIO OIIEHKY PpacHpOCTPaHEHHOCTH
MMIAKIAH HepyMeHa Cpein AeTei, 00CIeI0BaHHBIX B 00pa30BaTEIbHBIX YUPEKICHUSIX.

Marepuanbl M MeTOAbl: BBINOIHEH II€NeBOM CUCTEMATUYECKUN TMMOUCK MyOMUKaUud B
PubMed/MEDLINE ¢ norosHeHneM MOUCKOM Ha CTPaHHIIAX KYPHAIIOB, U3/aTeNICH U MHICKCHPYIOIINX
PECYPCOB, a TakKe PYYHOM MPOBEPKOW CIHCKOB JUTEpaTyphl M mutupoBanus. [locmemnmii mouck
npoBenieH 14 wronst 2026 r. Brimroyanuck HaOMI0qaTeIbHBIC HCCIICIOBAHUS IIKOJIBHBIX U JIOMIKOJIBHBIX
MOMYJISIIUM ¢ OTOCKOMMYECKUM O0CJeI0BaHUEM M W3BJIEKAEMbIM 3HAMEHATENIeM Ha YpOBHE peOeHKa.
Jlns MeTraaHanmM3a OAMHOYHBIX MPOIOPIUI MPUMEHEHA JIOTUT-TPAaHCPOPMALIUS U MOJACTH CIy4alHBIX
addexroB DerSimonian-Laird. I'ereporennocts omenuBamu mo Q Koxpama, I> u tau?; paccuuran
MPEIUKTHBHBIN HHTEPBaL. BBIMOIHEHB! TOATPYNIOBBIE U YyBCTBUTEIBHBIC aHATU3EI.

Pe3yabTaThi: B OCHOBHOM KOJMYECTBEHHBIM CHHTE3 BOILIM 16 myOnauKanui, BKIOYABIIUX 39
473 peOGeHKa; CyMMapHO 3aperucTpupoBaHo 5 159 cinyyaeB MMOAKUMU MM SKBHUBAJEHTHOTO
uccnenoBanusM Kputepus. HaOmiomaemass pacmpocTpaHeHHOCTh BapbupoBania ot 7,4% mo 52,6%.
Cymmaphas onenka coctaBuna 21.5% (95% AU 15.5-29.1%), npu skcTpemMalbHON TeTepOreHHOCTH
(Q=2399.7; df=15; p<0,001; 1>=99.4%; tau*=0.671). IlpenukTnBHBINA WHTepBaT cocTtaBmi 5.0-59.0%. B
uccnenoBanusax ¢ N<1000 cymmapHasi pacnpoCTpaHEHHOCTh ObLIA BBIIIE, YeM B HCCIEAOBAHUAX C
n>1000: 29.5% mnpotuB 12.1%. Ilpu OGonee CTpOroMm OMNpeAETICHHH HMIAKIIMH CyMMapHas OIleHKa
causmnack 10 18.8% (95% AN 13.1-26.3%).

3akuiouenue: B omyOIMKOBaHHBIX MIKOJIBHBIX U JAOMIKOJIBHBIX BHIOOPKAX MPUMEPHO Y KaXKIOTO
MATOTO peOeHKa BBISABIISAIACH UMITAKIMS IEPYMEHA, OJTHAKO 3Ta Iudpa SBISETCS JIUIIb ONMHUCATEIbHBIM
CpeIHUM JUTs KpaifHe HEOJHOPOIHBIX MccienoBanmii. Hanbonee BaXkHbIE HCTOYHUKH BapuaOEIbHOCTH -
pa3nuyMs B ONpe/ielIeHnd UMITaKIUY, pa3Mepe U crocode popMHUpOBaHUS BEIOOPKH, PETHOHE, BO3pacTe
¥ METOJIWKE OTOCKONUU. /I KITMHIUYECKOW MPAKTUKKA PE3YIbTaThl MOICPKUBAIOT 3HAYEHUE TPOCTOU
OTOCKOINUM B cocTase LeneBbiX JIOP-ckpuHUHTOB, HO camM 110 cebe He 000CHOBBIBAIOT YHUBEPCATBHYIO
9aCTOTY MacCOBBIX OCMOTPOB.

KiroueBble cioBa: 1epyMeH; cepHas NpoOKa; HMMIAKLIUSA LEPyMEHa; JeTH; IIKOJIbHUKH;
OTOCKOIIHST; CKPUHUHT; PaCIPOCTPAHEHHOCTh; CHCTEMATHIECKHA 0030p; METaaHAIN3.

Beenenue

Ilepymern oOpa3yeTcss B Hapy)KHOM CIyXOBOM TIPOXOJ€ W3 CEKpeTa CallbHBIX W
MOJU(UIIMPOBAHHBIX alIOKPUHOBBIX JKEJIe3 B COUYETAHUU C JJECKBAMHPOBAHHBIM dMHTENNEM. B HOpMe oH
Y4acTBYeT B MEXaHHUYECKOW WM OWOJIOTHYECKOH 3aluTe KOXKH CIYXOBOTO MPOXOAa M TIOCTETIEHHO
IBAKYUPYETCS HApYXKy 3a CUET MUTPALMU SIUTENHS U JBUKCHHH HIDKHEH uemocTH. KiamHuueckoin
npoOJIeMOl CTAaHOBUTCS HE HAIMYHME I[EpyMEHa KaK TaKOBOTO, a €ro HakoIJIeHHe B o00BeMe,
JOCTaTOYHOM JUJIsl HOSBJICHUSI CAMIITOMOB WJIM TPENSTCTBUS HEOOX0IMMOMY OCMOTPY yXa.

B akryanpHOM pyKOBOACTBE AMEPHKAHCKON aKaJeMHH OTOPHWHOJAPUHIOJIOTHU - XUPYpruu
TOJIOBBI M €M MMIIAKLUs LEpyMEHa OINpeneNseTcss KaKk HAaKOIUIGHHE IlepyMeHa, KOTOPOE BbI3bIBAET
CUMIITOMBI, MPEMSITCTBYET HEOOXOIMMOIl OIlEHKE HAPY>KHOTO CIYyXOBOIO Mpoxoja uiau OapabaHHOM
nepenoHku Jubo couetaer oba mpu3Haka [1]. BaxHoe ciencTBue 3TOro omnpeneneHus COCTOUT B TOM,
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YTO MOJIHAs MEXaHW4yecKas 00Typalus MPOCBETa He SBISETCS 00s3aTeIbHBIM yClIOBHEM auarHo3a. Ha
IIPAKTUKE K€ SMMJIEMHUOJIOTUYECKUE HCCIEN0BAHUS NPUMEHSIOT HEOAMHAKOBBIE MOPOTH: OT IOJIHON
OKKJTFO3MH JIO YACTUYHOTO 3aKPHITHS KaHaa Wi 0oJiee IUPOKOT0 0003HAYEHUS «WaX».

Nmmnakiusa nepymena umeer ocoboe 3HaueHue B neauarpuueckoi JIOP-npaktuke. Y pedenka ona
MOJKET ObITh OECCUMIITOMHOM, HO MPH BBIPAXKEHHOM OKKIIIO3UU CIIOCOOHA yXyAIIaTh MPOBEACHUE 3BYKa,
MacKHpOBaTh MATOJOTHI0 OapabaHHOW MEPENOHKH W CHIKATh MH(OPMATHBHOCTH ayJHOJOTHMYECKOTO
CKpUHHUHTA. PaHHNE IIKOJIbHBIE UCCIIEIOBAHUS TaKXKE CBSA3BIBAIN LIEPYMEH C 00paTUMON KOHIYKTHUBHOM
TYrOyXOCTbIO U 0oJiee HH3KOW yCHEeBAaEMOCTbIO, XOTS TaKHE acCOIMALUMU HE CIEeIyeT aBTOMATUYECKU
TPaKTOBaTh Kak nmpuuuHHbIC [8,11].

Cucrematnueckue 0030psl 1O IIEpyMEHY B OCHOBHOM  IOCBSINAINUCH  KIMHUYECKUM
pekoMeHIanusaM, 3PpGEeKTUBHOCTH EPYMEHOJIUTUKOB U MeToAaM yaaneHus [2-4]. OtaenbHble 0030pbl
10 CJIyXOBBIM HapyLIECHUSM Yy LIKOJIBHUKOB pPacCMaTPUBAIN LIEPYMEH JIMIIb KaK OJHY U3 NPUYMH WU
COMYTCTBYIOIIUX HAX0A0K [5,6]. Takum 0OpazoM, 1esieBOl MOUCK HE BBISIBUJI OTACIBHOTO TJ100aIbHOTO
MeTaaHaJln3a, MOCBSILIEHHOT0 UMEHHO PaclpOCTPAaHEHHOCTH MMIAKIUHU LIEpyMEHa B O0IIEl MIKOJbHOM
U JOUIKOJIBHOM CKPUHUHIOBOW TMOMYNSIMH. OJTO HE HCKIIOYaeT CYIIECTBOBaHMUS paboOT, He
WH/ICKCUPOBAHHBIX BHIOPAHHBIMH PECypCaMy, HO YKa3bIBaeT Ha MPAKTHUYECKHH MpoOeT B JOCTYIMHOM
CUHTE3€ JIaHHBIX.

Lenbr0 HACTOSIIIETO CHCTEMAaTHIECKOT0 0030pa M MeTaaHAJIM3a ObUIO OLIEHUTH OMYOJUKOBAHHBIN
IMarna3oH W CyMMapHYI0 pachpOCTPAaHEHHOCTh UMIAKLIWK IepyMeHa y JeTeil, oOCleJOBaHHBIX B
IIKOJIaX M JETCKUX CaJaX, a TaKXKe OINUCaTh OCHOBHBIE HCTOYHUKU MEXKHUCCIIEIOBATEIbCKON
BapuabenbHOCTU. JJOMOTHUTENBHO OBLUTH BBIMOJHEHBI MPOCTHIE MOATPYIIOBbIE aHAM3bI IO PETUOHY U
pa3Mepy HCCIEAOBAaHUS M aHaIM3bl YYBCTBUTEIBHOCTU K ONPEICIICHUIO MMIAKIUU U TOBTOPHBIM
BPEMEHHBIM BOJIHAM OJTHOI KOTOPTHI.

Metoanl

J{u3aiiH 4 cTaHIAPTHI OTYETHOCTH

PabGota BbIIONHEHa Kak  CHUCTEMaTHMUYeCKUil 0030p  HAOMIOAATENbHBIX  HCCIIEAOBAaHUM
pacnpoCTPaHEHHOCTU C KOJIMYECTBEHHBIM CHHTE30M OJMHOYHBIX Hpomnopiuil. CTpykTypa pyKOIUCH
opueHtupoBaHa Ha npuHuunsl PRISMA 2020 u pexkomenpanuu PRISMA-S no omnmcanuto mowucka
[23,24], a MeToonoruueckas JOruKa CUHTE3a MoKa3aTesleld pacnpoCTpaHEHHOCTH - HAa PEKOMEHIaluu
U1l CUCTEeMaTH4eCKUX 0030pOB SHUAEMHOJOTHUECKUX HccienoBanuit [25]. Ilporokonm o0630pa
MIPOCIIEKTUBHO HE PErHCTPUPOBAIICS.

Crnenyer OTMETHTh IpaKTHMYECKOE OrpaHWYEHUE Tpolecca HACHTHU(QHUKAMU:  OUCK
(dbopMupoBalcs Kak IiejieBas BOCIPOU3BOJIMMAs MOAOOpPKA C WUTEPAaTUBHOM MPOBEPKOM IIUTHPOBAHMUS,
OJTHAKO IMOJIHBIN TEXHUUYECKUI SKCIIOPT BCEX «CBHIPBIX» PE3yJIbTATOB MOUCKOBBIX CUCTEM HE COXPAHSIICS.
[ToaTromy cxema orbGopa HauuMHaeTcss ¢ Habopa MyOJMKAaLMWA, MPOIIENNIMX IOJHOTEKCTOBYIO WIIU
paclIMpeHHY0 MHIEKCHPOBAHHYIO IPOBEPKY, U HE MPEACTaBIseT (GUKTUBHBINA cueT HeoOpaOOTaHHBIX
MTOMCKOBBIX BBIIaY.

HccaenoBarenbekuii Bonpoc u pamka PEO

Bomnpoc o0030pa dopmynupoBancs cienyromum oOpasom: «KakoBa pacnpocTpaHEHHOCTb
UMIAKIUM IIepyMeHa cpeau jeTed, oOCIeJOBaHHBIX B XOJ€ ILIKOJBHBIX WM JOMKOIbHBIX JIOP-
/ayIMOJIOTUYECKMX ~ CKpUHHUHTOB?» Population: ngetw JOIMIKONBHOrO H  MIKOJBHOTO BO3pacTa,
oOcnenoBaHHBIE B 00pa30OBaTelbHBIX  YUpeXKISHHsX. EXposure/context:  pyTMHHBIA — Win
MCCIIEIOBATEIILCKUI  OTOCKONMYEeCKHid CKpUHUHT. OUlCOMe: HamuuMe WMIAKIUK [epyMeHa WIIH
MaKCUMaJIbHO OJM3KOr0 K HEH OTOCKONMMYECKOTo KPHUTEpHs, COOOIIEHHOTO aBTOpPaMU IEPBHYHOTO
HCCIIEIOBaHUS.

Crparerusi noucka

[Tocneanuit mouck BbmoaHeH 14 uronst 2026 r. OcHOBHBIM OUOIHOrpadUYECKUM HUCTOYHUKOM
obu1 PubMed/MEDLINE; nonogHWTENbHO HCIONB30BATIMCH CTPAHUIBI JKYPHAJIOB W HW3JATEJICH,
MHJEKCUPYIOIINE PeCypChl U 0OpaTHBIN MOUCK MO CIIKUCKAaM JINTEpaTyphl pelieBaHTHBIX cTraTeil. bazoBas
KoMOMHaIMsT TepMUHOB BKiovana: ("cerumen impaction” OR "impacted cerumen” OR "earwax
impaction” OR "ear wax impaction™) AND (child* OR pediatric OR school* OR kindergarten OR
preschool) AND (prevalence OR epidemiology OR screening). [lyis pacuipeHus: 4yBCTBUTEIBHOCTH
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OTICIBHO TIPOBEPSUIMCH codeTaHust «ear disease», «hearing screening», «waX» W Ha3BaHHS
CTpaH/peruoHOB, BBISBICHHBIX Ha dTane HUTUpoBaHus. OrpaHnvyeHne 1Mo HavYaJIbHOM Jare MmyOnuKanuu
HE IPUMEHSIIOCH.

Kpurtepun BJIIOYEeHNS U HCKIIOYEHUS

B 0030p BriIOUanMch MepBUYHBIE HAOJNIONATENbHBIE HCCIENOBaHUS, eciau: 1) olciemoBaiach
o01mast moMmyJIsAIus AeTel B MIKOJIE, JETCKOM Caly HJIM COITOCTaBUMOM 00pa30BaTEIbHOM CKpUHUHTE; 2)
MPUMEHSJIACh OTOCKOMMSI WM HMHOM KIMHUYECKUH OCMOTpP HapYXXHOIO CIIYXOBOTO Mpoxoza; 3)
coo0IIaJIach YacToTa MMIAKIMY IIepyMeHa, iImpacted wax uiii 10CcTaTouyHO OJIM3KOT0 OTOCKOUYECKOTO
Kputepusi; 4) ObUT IOCTYIIEH 3HAMEHATENb Ha YPOBHE peOeHKa, MO3BOJISIONINI pacCUUTaTh MPOIMOPLHUIO;
5) BbIOOpKa HE COCTOsAJa WCKIIOYUTENIbHO U3 JeTeld ¢ 3apaHee W3BECTHOH TYroyXoCThIO,
CUHIPOMAJIbHBIMU COCTOSIHUSIMU WM crieluain3upoBanHbixX JIOP-nanueHTos.

Hcknrodanuch MCCIeNOBaHUSA, B KOTOPBIX MCXOJ COOOINANCS TOJBKO Ha YpOBHE yiued 0e3
BO3MOXXHOCTH PEKOHCTPYHMPOBATH UYUCIO JeTeil; OOJbHUYHBIE M CHEIHATM3UPOBAHHBIC KIMHUYECKHE
BBIOOpKH 0€3 HIKOJHHOTO/IOUIKOIBHOTO CKPUHUHTA; MCCIECIOBAHUS CIIEHUANBHBIX IIKOJ M 3apaHee
OTOOpAHHBIX TPYII C BHICOKMM PUCKOM; IMyOIUKaluu 0€3 U3BIEKAeMOr0 3HAMEHATENS WIH OTAEIbHOU
OLIEHKH LIepyMeHa; 0030pbl, peKOMEHAAINH, KITMHUYECKUE UCIIBITAHUS JIEUEHUS U OITUCAHUS CITy4aes.

OT00p ncciienoBaHUid M U3BJIeYEeHHE TAHHBIX

JUia Kax/10i MOTEHIHMAIbHO MOAXOASIEH MyOJuKaluy MPOBEPSIUCh HA3BaHUE, PE3IOME U, IpU
JOCTYITHOCTH, MOJHBIA TEKCT WM PACIIMPEHHAs CTpaHuLa u3aarens. M3enekanuce aBTop, roj, CTpaHa,
TAI  00pa3oBaTeIbHOM  BBIOOPKHM, pa3Mep  BbIOOPKH, UHCIO  CIy4yaeB, OIyOJMKOBaHHAas
pacipoCTpaHEHHOCTh, KPUTEPU MMITAKIIMK U KII0YeBble 0COOEHHOCTH obOcnenoBanus. Koryma aBTopbl
cooOmIany MPOLUEHT W OOmMiA N, HO HE NPUBOIMIM aOCONIOTHOE YHCIO CIIy4aeB, YHUCIUTEINb
PEKOHCTpYyHpOBAJICA Kak NXP ¢ OKpPyIJIeHHWeM 10 Onwkailliero Ienoro; Takue 3HAuYeHUS
MCTIOJIB30BAJIMCH TOJBKO IS pacdyeTa IUCIIEPCHH U OBUIM OTMEYEHBI B TaOIHIIE.

OoOpauenne ¢ HeCKOJIbKHUMH OLCHKAMM U3 OJHOH MyOJIMKAIIUA

Hccrnenopanne Chen et al. coobmano Tpu He3aBUCHMBbIE BPEMEHHBIC BOJHBI 00CICIOBAHUS
MYHUITUIIATBHBIX JeTCKuX cafoB Yxans: 2005, 2006 u 2012 rr. [16]. UToOb! n30exkaTh HEONPaBAaHHOTO
yBEJIMYEHUS Beca OAHOM MyOIMKaIK, B OCHOBHOW MeTaaHaIM3 BKJIIOYAIACh TOJIbKO Hanbosee Mmo3aHss
u kpynHeiimas BosHa 2012 1. JlOMOJHUTENBHBIA aHaIM3 YyBCTBUTEIBHOCTH BKJIOYA BCE TpPH
BPEMEHHBIE OLIEHKH KaK OTJEJIbHbIE CKPUHUHTOBBIE CPE3BI.

OneHka MeTOI0/10TMYECKOro KayecTBa

KayecTBO OIleHMBAJIOCH ONMHUCATEIBHO MO KJIIOYEBBIM JOMEHaM, THNMWYHBIM Uit JBl-moaxona x
HCCIICIOBAHUSIM PACIpOCTPAaHEHHOCTH: PENPEe3eHTAaTUBHOCTh BBIOOPKH, crocod Habopa, YeTKOCTh
OTIpeJIeNIeHUs] UCX0/1a, €AMHO00pa3ue OTOCKONUYECKOro 00CIeI0BaHus, aeKBaTHOCTh 3HAMEHATENs U
IIOJIHOTA OTYETHOCTH. Kareropum «HU3KUN-yMEPEHHBIN», «YMEPEHHBIN» U «yMEPEHHBIM-BBICOKHI
PHUCK» OTpa)xaroT JOCTYIHYIO OTYETHOCTb, @ HE (DOpManbHbIM BalMIUPOBAHHBIA CyMMapHBINA Oaii.
HccnenoBanus He HCKITIOYAINCH TOJBKO HA OCHOBAHUH 3TOM OLEHKH.

CraTucTudecKkuii aHaJIm3

OCHOBHBIM HCXOJO0M ObLIa JIOJIA JAETeW ¢ MMMaKIuen repymeHa. [[ns mertaananmsza OJMHOYHBIX
NPOTIOPIHIA TPUMEHSIIACh JOTUT-Tpancopmarms p/(1-p), mocie 4ero oueHK: 00bEANHSIIUCH MOJIEIBIO
crnydaitabix 3¢ dextoB. MexuccienoBarenbckas aucnepeus tau? omennBanacs merogom DerSimonian-
Laird [26]. Cymmapublii g0oruT U 95% IOBEpUTENBbHBIH WHTEpBaT OOpPaTHO MPEoOpa3OBHIBAINCH B
MIPOLIEHTHI.

I'ereporenHocts omnuckiBaniun Q-cratuctukoit Koxpana, 1> u tau* [27]. JlOMOJHUTENHHO
paccunThiBasics  95%  TPENMKTUBHBIA  WHTEPBaJ, IMOKA3bIBAIONIMN  OXHUAACMBIA  JHANa3oH
pacnpoCTpaHEHHOCTH B HOBOM COIIOCTaBUMOM HccienoBanuu. MuauBuayansaeie 95% n0BepUTENbHbBIE
uHTepBasbl Ha forest plot paccunrans metogom Wilson.

[IpenycmaTpuBanuchy IpocThie MOATPYIIOBBIE aHATHU3BI IO TeOTpapUUECKOMY PETHOHY U pa3Mepy
BbIOOpKH (<1000 m >1000 pnereif). AHanu3bl YYBCTBUTEIBHOCTH BKIIIOYAIM: TIOCJEI0BATEIbHOE
UCKIIIOYEHUE Kaxaoi mnyoOnukanuu (leave-one-out); WCKIrOUeHHE TpeX HCCIEAOBaHMN ¢ Hauboiee
IIMPOKMMHU/HEOTHO3HAYHBIMU KPUTEPUSIMH «WaxX» WM YaCTUYHOM OKKIIIO3UHU; BKIIOYEHHE BCEX
BpeMeHHbIX BoH Chen et al. [loreHumansHble Mayble HccienoBaTenbekue 3(Q(EKTh OICHUBAIUCH
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BusyansHO 1o funnel plot u tecrom Drrepa [28]. YunTsiBas Majaoe 4rciIo MyOIUKamuii, HEOAHOPOIHBIE
OIIpeIeJIEHUs M SKCTpeManibHOE |2, 3TOT TeCT MHTEPIIPETUPOBANICS TOJIBKO KaK Pa3BEIOYHBIMN.

Pe3yabTarsl

OT100p ucciienoBanui

Ha osrane yraoyOnenHodt mnpoBepku ObUIO paccMoTpeHo 23 myOiauKaluu, [MOTEHIIMAIBHO
coZiep KalIe IIKOJIbHBIE/JOUIKOIbHBIE JaHHBIe O HepyMeHe. CeMb IMyOauKauii ObUTH MCKIIIOYCHBI U3
KOJIMYECTBEHHOI0 CHHTE3a: TPU COOOIIAIN UCXO/ MPEUMYIECTBEHHO Ha YPOBHE yIeil 0e3 Ha/JeKHOTO
3HaMeHaTedsl MO JETAM, JIBEé HE COOTBETCTBOBAIM TpeOyeMoil oOIIel IIKOJIbHOM/IOMIKOIEHON
MOMYJISILIUK, €lle B JBYX HE YJaJOoCh MOJYYUTh JOCTATOYHBIE AAHHBIE ISl OJHO3HAYHOTO pacueTa
JETCKOW pacnpoCTpaHEHHOCTH. B WTOTrOBBI CHCTEeMAaTWYeCKUH 0030p M OCHOBHOW MeTaaHAIH3
BKJIFOUYEHO 16 myOnmmKaIuid.

KaHampaTHble nybankaumm, NpoLleaLmne noaHOTEKCTOBYHO
UNN PaCLUMPEHHYI0 UHAEKCUPOBAHHYIO MPOBEPKY
(n=23)

l WcknioyeHo

(n=7)
My6aMKaLmM, OLEHEHHbBIE MO KPUTEPUAM BK/KOHEHUS! S HCON Ha Y poBHe YXa, Ges
(n - 23) P> 3HaMeHaTeNd No AeTAM: 3
- * HenoaxoAsaLwas
nonynsuua/ycnosus: 2
* Hel0CTaTO4YHO M3BJIEKaeMbIX
[DaHHbIX: 2

v

ccnenoBaHus, BKIIOYEHHbIE B CUCTEMATUHECKMA 0630
(n=16)

l

He3aBucumble Ny6aMKaLIMOHHbIE OLIEHKI B OCHOBHOM MeTaaHanu3e
(k =16; n = 39 473)

v

AHanu3 4yBCTBUTEALHOCTY C AONOAHUTENbHBIMIA BpeMEHHbIMA BonHamMy Chen et al.
(k = 18 oueHok; n = 42 550)

Pucynok 1. Cxema ombopa uccnedosanuii no PRISMA 2020.

XapakTepuCTHKH BKJIKYEHHBIX UCCIeI0BAHUM

Bxutouennbsie pa®otbl omyOiukoBanbl ¢ 1995 mo 2024 r. m npeacraBmsia AQpuky, Aswuio,
EBponty um Tuxookeanckuii perumos. Pasmep BbIOOpku Kkojebancs ot 225 mo 15 718 npereil. B
COBOKYITHOCTH OCHOBHOHM MeTaaHanu3 BkiItodan 39 473 pebGenka u 5 159 cinyuaeB. bonbmuHCTBO
UCCJIEIOBAaHUM MPOBOIMIOCH HEMOCPEICTBEHHO B HAaYaJIbHBIX MIKOJIAX; OAHO KPYIHOE HCCIeI0BaHUE
BKJIIOYAJI0O MyHUIIUTIAJIbHBIE JIETCKUE caJbl. MeTo/1bl 0OBIYHO OCHOBBIBAJIMCH Ha OTOCKOIIMH, UHOT/IA B
COYETaHUU C AYJUOMETPUEH WIIH UMIIETAHCOMETPHUEH.

OnpeneneHusi MMIIAKIUM EPyMeHA

Kputepun mcxoma cymecTBEHHO pa3inyalnch. B uyacTu myOnukanuil MCHOIB30BAJICS TEPMUH
impacted cerumen/impacted wax 06e3 aeTaibHOTO KoOJWYecTBeHHOro mopora [7,10,13,15,17,19-21].
BrkiC y4uuThIBan TONBKO MOJHYI OOTYpalMi0 HAapYyKHOrO ciyxoBoro mpoxoxaa [12], Hatcher et al. -
LIEPYMEH, TPENATCTBYIONIMK BU3yanu3anuu OapabanHo# mepernoHku [9], Torma kak Najwati et al.
OTHOCWJIM K HMIAKIMM HAKOIUIEHHE, 3aKpbIBaloOIllee HE MEHEe OAHOH TpeTH CIyXOBOTrO IpOXoja, ¢
cumnToMaMu uiau 6e3 Hux [18]. B TaiickoM MHIOTHOM HCCIETOBAaHUM WTOTOBasi OIIEHKA BKIJIIOYaia
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MOJTHOCTBIO M YaCTUYHO OKKJIO3UPYIOMUNA 1iepyMeH [22]. DTa HEOJMHOPOIHOCTh OmpenesieHus Obuia
3apaHee NPU3HaHa OJJTHOM M3 OCHOBHBIX IPUYMH OKUJAEMON BapHaOeIbHOCTH.

CymMapHasi paclipoCcTPaHEHHOCTh

Habmrogaemast pacmpoCTpaHEHHOCTh B OTHENBHBIX HCCIEAOBAaHHIX BapbupoBana oT 7,4% no
52,6%. B mogenu cnyuyaitHbeix 3¢ ()eKToB cyMMapHas pacrpocTpaHeHHOCTh coctaBuia 21.5% (95% AU
15.5-29.1%). I'ereporenHocth ObLTa 3KCcTpeManbHOit: Q=2399.7, df=15, p<0,001; 1>=99.4%,; tau*=0.671
Ha JoruT-mkane. 95% mnpeaukTUBHBIA HHTEepBan coctaBun 5.0-59.0%. CrnenoBarenbHO, cyMMapHas
TOYKa JOJDKHA paccMaTpUBAThCs KaK ONMMCATEIbHBIN LIEHTP OUEHb IIUPOKOI0 paclpe/esieHus, a He KaKk
YHHUBEpCcajbHas «MCTUHHAS PACIIPOCTPAHEHHOCTH AJIS JIFOOOTO MIKOJILHOTO HACEICHHUS.

T
i
1
H
Swart et al., 1995 (3cBaTuHK) = i
i
i

Abolfotouh et al., 1995 (Caynosckas Apasms) 4 ——
|
Hatcher et al., 1995 (Kenus) [ ] !
i
Minja & Machemba, 1996 (Tan3aHws) —— i
1
|
Olusanya et al., 2000 (Hurepus) | —_—f—
|
Brkic, 2010 (BocHua v lepuerosuna) o :+
i
Eziyi et al., 2011 (Hurepws) ! —a—
i
i
Chadha et al., 2013 (Muaus) - || i
1
|
Akotey et al., 2017 (FaHa) - 1|l
i
1
Chen et al, 2017 (KuTait) - = i
i
Kaspar et al., 2018 (ConoMoHoBbl OcTpoBa) —_
|
|
Najwati et al., 2019 (MHgoHesws) H —
1
Kirfi et al., 2019 (Hurepus) - \ —a—
1
1
Chalya et al., 2020 (Tan3aHwa) —
i
1
Abraham & Dismas, 2024 (TaH3aHus) —— i
|
Isaradisaikul et al., 2024 (Tannann) - H e

|

21.5% (95% A1 15.5-29.1)

CYMMAPHAR OUSHKR ‘ 12=99.4%; PI 5.0-59.0%
1

0 o » % %
PacnpocTpaHeHHOCTL MMNAKLIN LepyMeHa, %
Pucynox 2. Forest plot pacnpocmpanennocmu umnaxyuu yepymena. Cymmapnas oyenxka no mooesu
cayuaunvix ppexmos: 21.5% (95% JAH 15.5-29.1%); 1=99.4%; npeouxmuenvtit unmepean 5.0-
59.0%.

IMoarpynnoBbie aHAIU3bI

B Adpuxke neBsaTh uccnenoBaHuii gaau cymmapHyro pacnpoctpaneHHocTs 20.8% (95% AU 12.9-
31.9%), B Azuu Atk uccnenoBanuid - 21.9% (95% AU 12.1-36.4%). EBpona u TuxookeaHCKU peruoH
ObUIM MPEJCTABICHBI MO OAHON MyOJMKAIlUK, MTO3TOMY OTJENIBHOE CTaTMCTUYECKOEe OO0bEIUHEHUE IS
ATUX PErMoHOB HEeMH(GOpPMaTUBHO. BHYTpUTpymmoBas reTeporeHHocTh B AQprke U A3UM OcTaBalach
MPAKTUYECKH TAaKOM e BBICOKOM, Kak B 00IIIeM aHaJIN3e.

Bonee BhIpakeHHOE paszinuue HaOIIOJANIOCH MO pa3Mepy uccienoBaHus. B nmecsatu pabotax c
n<1000 cymmapHas pacrnpocTpaHeHHOCTb cocTaBuia 29.5% (95% AU 21.3-39.3%), Torna kak B 1IeCTH
padotax ¢ n>1000 - 12.1% (95% AU 7.7-18.5%). Oto pa3znuuue Heb3s TPAKTOBATH KAK MPUYMHHBIN
3¢ dexT pazmMepa BHIOOPKH; OHO, BEPOSTHO, OTPAXKACT pa3IMyMs B CIOCO0e 0TOOpa LIKOJ, JIOKAIbHOM
pHCKE, OIIPEIeTICHUSX U TTOTCHIIMAIBHBIX MAJIBIX HCCIICIOBATEIHCKUX/TTYOINKAITMOHHBIX Y (DeKTax.

Taonuuya 1. Iloozpynnoesie u uyscmeumenvnvle anaiu3l

Cymmapnas
Ananu3 k n pacnpocTrpaHeHHocTb, [(95% JIU, % |13, %
%

234



Me:xkayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 2 (309) 2026 r.

CymmapHnasi
Ananu3 k n pacnpocrpaHeHHocTb, |(95% JIU, % |13, %
%
OcHOBHOII aHATTN3 16 39 473 21.5 15.5-29.1 99.4
Adpuka 9 15 141 20.8 12.9-31.9 99.3
Asus 5 22 384 21.9 12.1-36.4 99.4
n <1000 10 5001 29.5 21.3-39.3 97.8
n> 1000 6 34 472 12.1 7.7-18.5 99.5
Crtporoe onpenenenue | 13 38 012 18.8 13.1-26.3 99.4
Bce Bomnsl Chen et al. |18 42 550 20.9 15.6-27.4 99.3

[Ipumeuanue. B ocHoBHOM aHanmuze 95% npeauktuBHbI uHTEpBaAN 5.0-59.0%. dns crpororo
OIIpe/ICNICHUS] UCKIIIOUEHBl UCCIIEI0BAaHUs ¢ HanboJiee MIMPOKUMU UM HEOJHO3HAYHBIMU KPUTEPHUSIMU
«Wax»/4aCTUYHOMN OKKITIO3UU.

AHAJIU3bI YyBCTBUTEIbHOCTH

[Ipu mocienoBaTeNbHOM HMCKIIOUEHUH KaXAOW MyONMKAIMM CyMMapHas pachpOoCTPaHEHHOCThb
ocraBajach B nuamnaszoHe 20.0-23.0%, To ecTh HM OojHa paboTa He ompezensiaa OOIMNA pe3yabTaT
enunonnuno. Ilocme wuckiarouenust Abolfotouh et al., Najwati et al. u Isaradisaikul et al. kax
UCCIIEIOBaHUM ¢ Haubojiee IMIMPOKUMHU WJIM HEOJHO3HAYHBIMU I10 OTHOIIEHUIO K KIMHUYECKOMY
onpeAeneHuto KputepusiMmu ocrtanock 13 omenok (N=38 012). CymmapHas pacrnpoCTpaHEHHOCTh
cuausmiack 10 18.8% (95% AU 13.1-26.3%), HO reTeporeHHOCTh ocTanack sKkcTpeManbHol (1=99.4%).

IMpu BrIrOUEeHMH Bcex Tpex BpemeHHbIXx BosiH Wuhan/Chen et al. konumvecTBeHHBIH CHHTE3
Bimroyast 18 omenok u 42 550 oGcnenoBanmii. CymMmapHasi pacnpocTpaHeHHOCTh cocTtaBuia 20.9%
(95% AN 15.6-27.4%), 94TO MpaKTUYECKU HE U3MEHWIIO OCHOBHYIO HHTEPIPETALIHIO.

Mauisle ucciegoBarejbckue 3¢ ekl

BoponkooOpa3Has nuarpamma Obljia BU3yaldbHO acMMMETpUYHOH. B pa3sBenouHoM Tecte Orrepa
uHTeprent cocraBun 14.70 (SE 5.64; p=0.021). ®opManbHO 3TO COBMECTUMO C HAIMYHEM MaJIbIX
uccleoBaTeNbCKuX 3((PeKkToB, 0JHAKO MPH MeTaaHalu3e pacrpocTpaHeHHOCTH ¢ |* okono 99% Ttect
Orrepa MMeeT OTPaHUYEHHYIO CIEeUU(UYHOCTh: ACUMMETPHUS MOXKET BO3HUKATh M3-3a peajbHBIX
pasnuyuii MOMyNsAIUi, MOPOroB AMArHOCTMKM W JAM3aiiHA, a He TOJBKO H3-3a MyOIMKAIlMOHHOTO
CMEILIEHUSI.

0.000 4 TecT 3rrepa: nHTepuent 14.70, SE 5.64, p=0.021
: WHTEpnpeTauus orpaHuyeHa 3KCTPEMAabHOM FreTEPOreHHOCTbIO.
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Pucynox 3. Funnel plot oa pazeedounoii ouenku manvix ucciedosamenvckux 3ghphexmos.
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Oo6cy:xnenune

OcHOBHBIE pe3yJIbTaThl

Hacrosmuii 0030p oOwvenuuun 16 myOnukanuid, mnpeactaBistomux 39 473 MKOIBHUKOB H
JOIIKOJILHUKOB. lleHTpasibHasi omnucarelibHasl OLIEHKA pPaclHpOCTPaHEHHOCTH MMIIAKIIMK IEpyMEHa
cocraBuia 21.5%, onHako 95% npeAuKTUBHBIA UHTEpBaI ObLT oueHb MUPOKUM (5.0-59.0%). [ToaTomy
MPAKTUYECKUIA BBIBOJ COCTOMT HE CTOJIBKO B «TouHOI» mtuppe 21,5%, cKOombkO B TOM, 4YTO B
00pa30BaTeNbHbIX CKPUHUHTAX UMMAKIUS [IEpyMEHa SBJISETCS YacTOM HAaXOJKOM, a €€ 4acToTa CUJIbHO
3aBUCUT OT KOHTEKCTA.

HaGmromaembrii guanazod ot 7,4% no 52,6% Henb3sd OOBICHUTH OJHHM OHOJOTHYECKHUM
¢dakropom. PaszHble uccnenoBaHus (PaKTUICCKH MU3MEPSUTA HE MOJHOCTHIO WICHTUYHBIC (DEHOMEHBI: OT
MOJIHOM oOTyparuu 10 Oosiee MIMPOKON KaTeropuu YaCTMYHOTO HaKOIUleHus nepymeHa. Kpome Toro,
HEOOJBIINE JTOKATBHBIE BRIOOPKH Yallle JEeMOHCTPUPOBAIN BBICOKYIO PacCIpOCTPAHEHHOCTH, TOT/Ia KaK
KpYyIHENUIINEe MacCcOBbIe MCCIEAOBaHUs JaBaiu Ooyiee HU3KUE 3HAUCHUS. AHAIU3 YYBCTBUTEIHHOCTH C
Ooiee CTPOTUM HCXOAOM CHHU3WJI CYMMapHYIO OLEHKY mpumepHo 10 19%, HO He ycTpaHuWI
reTePOreHHOCTb.

HNuTepnperanus rereporeHHOCTH U 000CHOBaHNEe 00 beINHEHUs

OkcTtpemanbHOoe |> 03HadaeT, YTO CTaTUCTUYECKOEe OOBEAMHEHHE HE CleAyeT TMOHHMMATh Kak
OIICHKY OJIHOW OOIIeH MOMyJsSIMOHHON KOHCTAHTHI. B 3TON cuTyaluu mMeTaaHalIW3 IOJIE3€H TJIaBHBIM
o0pa3oM Kak KOMIIAKTHOE OIHMCaHHWE LEHTpa U pa3dpoca AOCTYMHBIX [aHHBIX, OCOOEHHO HpHU
00s13aTeTLHOM IMPEICTABICHUH NMPEAUKTUBHOTO HHTEPBAJIA M YyBCTBUTEILHBIX aHAIA30B.

O6benuHeHne ObUIO COXPAHEHO MO MPAKTUYECKOW MpUYMHE: IS MKOoJIbHOU JIOP-cy» 061 BaxHO
MMOHMMATh HE TOJBKO OTHEIbHBIC JIOKAIBHBIC MPOIEHTHI, HO W TUIMYHBIA Macmrad mpoOieMbl B
ormyonuKkoBaHHOW swuTeparype. llpu 5ToM mpenuKTHBHBIA HHTepBal 5-59% nydmie oTpaxkaeT
MEPEHOCUMOCTb Pe3yJIbTaTa, YeM Y3KUH JOBEPUTEIbHBIN HHTEPBAJI BOKPYT CPEIHETO.

OnpenesieHne UMNAKIMU KAK KJII04Y€BO HCTOYHUK BApuadeIbHOCTH

Knunudeckoe pykoBoactBo AAO-HNS onpenenser uMnakudi MO CHMITOMAaM — W/WJIH
MPEMSITCTBUIO HEOOXOIUMOMY OCMOTPY, He TpeOysl MOoJHOM OKKo3uM [1]. Dnuaemuonornyeckue
paboThl MCHOJB30BAIM Oo0Jiee MeXaHWYeCKHE W HeOAMHaKoBble KpuTepuu. [lomHas oOTyparus,
HEBO3MOXXHOCTh yBHJETh OapaOaHHYIO NEPENOHKY M 3aKpbITHE OJIHOM TpeTu KaHajla CO3ZaroT
MPUHIMITUATIBHO pa3Hble MOPOTH YYBCTBUTENbHOCTU. [lodTOMy Oyayliue MIKOJIBHBIE HCCIIEIOBAHUS
JOJDKHBI OT/ENIBHO COOOIIaTh KaKk MHUHHUMYM: YaCTHYHYIO U TOJHYI OKKJIIO3HIO; OJIHOCTOPOHHEE U
JIBYCTOpPOHHEE TOpaKeHHE; HaJu4he CHUMITOMOB; BO3MOXHOCTh BH3YyalH3UPOBaTh OapabaHHYIO
MEPENOHKY; BIUSHUE yIaJleHUs [IepyMeHa Ha CITyXOBOW CKPUHHUHT.

CpaBHeHHe ¢ npeAbIIYIIMMHU 0030paMM U BHEIIHUMH JAHHBIMH

BrisiBeHHast yacToTa BbIIIE YaCTO HUTHPYEMON OpUEHTUPOBOYHOM olieHKU nopsanaka 10% y nereit
M3 KIMHUYECKUX PYKOBOJCTB, HO TPSIMOE€ CpPaBHEHHE OrpaHUYEeHO. B IIKOJIBHOW JuTeparype
HETIPOTIOPIIMOHAIBHO TIPE/ICTABIICHBI JIOKAJLHBIE MCCIEIOBAHUSA W3 CTpaH C HUBKUM W CPEIHUM
JIOXOJOM, a JAMArHOCTUYECKHE MOPOrM YacTo IIHpEe KIMHUYECKOro ompeneneHus. Kpome Toro, B
HanoHanbHOM BeIOOpKEe CIIIA cpemaum muir 12 net u crapiie aro0as YaCTUYHAST WM TTOJTHAS UMIIAKIIHAS
ObL1a BeIsIBIICHA Y 18,6%, 4TO MOKa3bIBa€T CUIBHYIO 3aBUCHMOCTh PE3YJIbTaTa OT BO3pacTa M KpUTEPHUS
ncxoxa [29].

CucremaTdeckuii 0030p CIYXOBBIX HapyIICHHH y JIeTel HIKOJBHOTO BO3pacTa paccMaTpHBall
CKOIUJICHHE IEPyMEHAa KaK OJIMH M3 CBS3aHHBIX OTOJIOTHYECKHX (PAKTOpOB, HO HE CHHTE3UPOBAT €r0
pacIpoCTpaHEHHOCTh KaK caMOCTOSTENbHBIN uexon [S5]. HoBelil nnauiickuit 0630p 2026 1. 00beAMHUT
ITUPOKHUH CIIEKTp 3a00IeBaHUI yXa B CIIyXa M TaKXKe yKa3all Ha IEpyMEH KaK 4acTyl MPEeI0TBPATUMYIO
MIPUYMHY KOHIYKTHUBHBIX HapyieHu# [6]. B oTiuuune ot 3TuX paboT, HacToAmui aHanu3 chOKyCHpOBaH
MMEHHO Ha JIETCKON pacipOoCTPaHEHHOCTH UMIAKIIMH/OKKITIO3UPYIOIIETO IepyMeHa B 00pa30oBaTEIbHBIX
CKpUHUHIaX.

Kuaunnnyeckoe 3navyenue 1 JJOP-npakTukun

JInsi pakTUKYIOMIEr0 OTOPUHOJAPUHIOJOra BBIBOJ JIOCTATOYHO IMPOCTOW: LEPYMEH - OJHA W3
HauboJIee YacThIX U JIETKO YCTPAHUMBIX IPUUMH HEMH(POPMATUBHONU OTOCKONUU y pedeHka. B ycrnoBusix
IIKOJIBHOTO CKPUHMHIA HajJW4YUMe 3HAUYUMOIO IIEpyMEHAa MOXET MPUBOJUTH K  JIOKHOMY
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«HEIPOXOXKJCHHUIO» CIYXOBOTO TECTa, MACKMPOBAaTh CPEIHEYUIHYI0 MaTOJIOTUI0 WU TpeOoBaTh
IIOBTOPHOT'O BU3UTA I10CJIE CAaHALIUH.

ONHOBpPEMEHHO METaaHaIW3 HE JO0Ka3blBaeT HEOOXOAMMOCTh YHUBEPCAIbHOIO MAacCcOBOTO
yIaJeHus epyMeHa y OeccuMOTOMHBIX jaereil. KiimHudeckoe perieHue J0KHO YYUTHIBATE CUMITOMBI
Y BO3MOXKHOCTB ITOJIHOLICHHOM OLICHKH yXa; PYKOBOJCTBA HE PEKOMEHIYIOT BMELIATEIbCTBO TOIBKO U3-
3a HaMM4Ms (PU3NOJIOTHUECKOTO IIEPYMEHA, €CIM OH HE BBI3BIBACT CHUMIITOMOB M HE MEIIAET OCMOTPY
[1,2]. CnenoBaTenbHO, PALlMOHAIBHON MOJEIBIO SBIISIETCS CHAdaja OTOCKOIHS, 3aT€EM CEJIEKTUBHOE
ylaJeHne KJIMHUYECKH 3HAYMMOTO/OKKIIO3UPYIOLIET0 IEpyMEHa W TOBTOpHAs OIIEHKA CllyXa WU
OapabaHHON NEPETIOHKHU TIPH HEOOXOIUMOCTH.

OTnenbHOrO BHMMaHHS 3aciyXHBaeT oOpa3oBaTesibHash NpOoQHIaKTHKA. B psae BKIIOYEHHBIX
UCCJIEIOBAHMM YaCTOE UCII0JIb30BAHNE BaTHBIX MAJIOYEK UM UHBIE IIPUBBIYKH CAMOCTOATEIbHON YMCTKU
yIlIel ONMCHIBAIMCH KaK PAcIpOCTPaHEHHbIE U MHOTIa CTATUCTUYECKH CBsI3aHHbIe ¢ umnakuuei [20,21].
OpnHako 3TU AaHHbIe HAOIIOAATENbHbIE U HEOJHOPOAHBIE, OHU MOAJIEPKUBAIOT KOHCYJIbTUPOBAHUE 10
0e30macHoOil TUTHEHe, HO HE MO3BOJISIOT KOJMYECTBEHHO OIICHUTH MPUYNHHBIN 3 deKT.

CuiibHBIC CTOPOHBI U OTPAHNYCHHUSA

CunpHON CTOPOHON pabOTHI SIBISAETCA Y3KMM M KJIMHUYECKU MOHSATHBIA BOIPOC, OTIMYAIOIIUNCS
oT 0osiee HIMPOKUX 0030pOB CIIYXOBBIX HapyIIeHUH. B KoJIM4YeCTBEHHBIN CHHTE3 BKJIIOUEHBI KPYIHBIE
LIKOJIBHBIE ITPOrPaMMBbl U3 Pa3HBIX PETMOHOB; IPECTABIECHBI HE TOJIBKO CYMMAapHBIHA MPOLEHT, HO U |2,
tau®>, NpeOUKTUBHBIM MHTEpBaJ, NOAIPYNNBl M HECKOJBKO IIPOCTBIX YYBCTBUTEJIBHBIX AHAIU30B.
OTtaenpHO yuTeHa NpodieMa MOBTOPHBIX BPEMEHHBIX BOJH OJJHOTO KMTaWCKOI'O UCCIIEJOBAHMUSL.

OrpanuyeHus cylecTBeHHbl. Bo-mepBbIX, McXox ObLI OIpelesieH HEOAMHAKOBO, M YacTb
myOJIMKaui “CHoJb30Baja 0ojee MUPOKUE KaTeropuu, Y4eM COBPEMEHHOE KIMHUYECKOE OTpe/IeTICHHIe
uMnakauu. Bo-BTOphIX, reorpaguueckoe HpeJCTaBUTEIbCTBO HEpaBHOMEpPHO: Adpuka u  A3zusi
JOMUHHPYIOT, Tor1a Kak EBporna m THX0OKeaHCKUI pernoH NpeACTaBICHbl SAMHUYHBIME paboTamu, a
CesepHas u IOxxHas AMeprka He IPeACTaBICHbl B OCHOBHOM ILIKOJIBHOM Habope.

B-TpeTbux, mouck ObLI LENEBBIM U BOCHPOM3BOJUMBIM [0 TEPMHMHAM, HO HE MpPeJCTaBIIsI
KJIACCUYECKU MHOro-0a30BbIi 0030p C COXpaHEHHBIM IOJHBIM TEXHMYECKHM JKCIIOPTOM BCEX
pe3yabTaToOB; cxeMa 0TOOpa MOITOMY HAYMHAETCS ¢ BEPU(PUIMPOBAHHBIX KAaHAWJATHBIX MyOJIMKALUH.
B-yeTBepThIX, HE3aBUCHUMOE JIBOMHOE CKPUHHPOBAHHE W W3BJICUEHUE NAHHBIX HE MPOBOJWINCH, a
MIPOTOKOJI HE ObUT 3apeTrUCTPUPOBAH MPOCHEKTHBHO. DTO YBEIMUYUBAET PUCK MPOIycKa MyOIuKalui u
OLIMOOK Ki1accu(UKALINH.

B-mATEIX, N7 HECKOJBKHUX MCCIENOBAHUM YHCIO CIIy4aeB IPHUILIOCH PEKOHCTPYUPOBATH U3
OIyOJIMKOBaHHOTO MPOIICHTA U 3HaMeHaTess. Hakonen, BeipakenHas acummetpust funnel plot u 6onee
BBICOKHE OLIEHKU B HEOOJBIINX MCCIETOBAHUAX YKA3bIBAIOT HA BO3MOXHBIE MaJlble UCCIIE0BaTEIbCKIE
3¢ (}eKTb, HO MPU CTOJIb BBICOKOM T€TEPOre€HHOCTH HX HENb3s OTAEIUTh OT PEAIbHBIX PpPa3InyMi
JM3aiHA U MOIYJISALHM.

HanpasJieHus JajbHeHIINX HCCIEI0BAHNI

JUisl TIOBBILIEHUSI COMOCTABUMOCTH Oyylye paboThl JOJKHBI HCIOJIB30BATh 3apaHee 3aJaHHOE
KJIIMHUYECKOE OIpe/esieHNe MMIIaKIMK, COOO0IaTh pe3ysbTaThl HA YPOBHE peOeHKa U yXa, pa3lieisiTh
YaCTUYHYIO U TOJHYIO OKKJIIO3HIO, (PMKCHPOBATh CUMITOMBI, BO3pAcT, IOJI, TOPOJI/CENI0, COLUAIBHO-
HSKOHOMMYECKHE TOKa3aTeId U MPAKTUKU YUCTKH yiied. OCcOOEHHO MOJIE3HO BKJIIOYATh MOBTOPHYIO
ayJAMOMETPHIO TIOCNe yIaleHUsl LepyMeHa, YTOObl OTAENATh MPOCTYI0 OTOCKONMMYECKYI0 HaXOJKY OT
(GYHKIIMOHAJIBHO 3HAUYMMOTO KOHAYKTUBHOTO KOMIIOHEHTa. /[l pEeruoHoB, MpPaKTUYECKH HE
NPEJCTAaBICHHbIX B 0030pe, HEOOXOAWMBI KpYIHBIE ILIKOJBHBIE HCCIEAOBAaHHUS C BEPOSATHOCTHBIM
0TOOpPOM U €JUHBIM ITPOTOKOJIOM OTOCKOITHH.

3akiroueHue

Ilo manupiM 16 HaOMIOAATENBHBIX IIKOJBHBIX W AOIIKOIBHBIX MCCIECIOBAHUM, BKIOYMBIINX 39
473 pebeHka, cyMMapHasi paclpoCTpPaHEHHOCTh UMITAKLMU IiepyMeHa coctaBuia 21.5% (95% AN 15.5-
29.1%). Onnako 1°=99.4% wu mpenukTuBHBIN uHTEepBan 5.0-59.0% mnoxkaspiBaroT, uyTo 3Ta HUdpa HE
SBJISIETCS. YHUBEPCAIIBHOM MOMYJIALIHOHHON HOPMOH.

[IpakTHyeckn 3TO O3HA4aeT, YTO MMMAKIUSA LEpPyMEHa - 4acTas M MOTEHLHAIbHO oOpaTumas
Haxojaka npu nerckom JIOP-ckpununre. IIpoctas oTockomnus nepea MHTEPIPETALMEN CIIyXOBOIO TECTa

237



Me:xkayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 2 (309) 2026 r.

MMEET BBICOKYIO KJIIMHUYECKYIO LIEHHOCTh, OCOOEHHO €CJIM LIEpYMEH 3aKpbIBaeT OapabaHHYIO EPENOHKY
WIN COINPOBOXIAETCS CHUMIITOMAaMH. BMecTe ¢ TeMm JoKa3aTelbCTBa HEJOCTATOYHBI, YTOOBI Ha
OCHOBAaHUHU OJHOTO METaaHajh3a YCTaHABJIMBATH €AMHYI0 YaCTOTYy MAacCOBOTO CKpUHHUHTA Jii BCEX
CUCTEM 3/IpaBOOXPAHEHUSI.

I'maBHas Meroposoruueckas 3ajnadya OyaylnuxX UCCIEJOBAHUN - CTAaHAAPTU3UPOBATH ONpEAeTIeHUE
MMITAKIIMM U OTYETHOCTh Ha YpOBHE peOEHKa. DTO MO3BOJIUT OTIMYUTh HCTUHHBIE PETHOHAIbHBIC
pa3nauyuus OT BapuabeIbHOCTH, CO3/1aBa€MOM TU3aifHOM UCCIIEIOBAHUS U JUArHOCTUYECKUM ITOPOTOM.
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PEJIMI'MO3HAS TOJIEPAHTHOCTD B KA3AXCTAHE:
HUDPBI, PAKTHI U BBAUMOYBAKEHUE

oain Typceinzanu Tepezanuynot
Mazucmp eymanumapHulx Hayk, peaueuoeeo

st Toro 4toObl MOHATH, HACKOJBKO BaKHA T€Ma PEJUTMU B HAIEH CTpaHe, HYXHO IPOCTO
IIOCMOTPETh Ha OOLIECTBO, B KOTOPOM MbI HMBEM Kaxbli AeHb. Kazaxcran mpencraBiser coOoi
OosbIION OOIIMI I0M JUII OTPOMHOTO MHOXECTBA CaMbIX pa3HbIX Jroaed. Hama ctpana ucropuuecku
pa3BHUBaJIaCh KAK YHUKAJIBHOE MECTO MIEPECEUEHUS KYNbTYp, IPEBHUX TPAJAHULIUNI, SA3bIKOB U B3IJIA0B Ha
mup. [lo odpuIMaIbHBIM CTATUCTHYECKUM [AHHBIM, CETOJHS B HAlleH pecrnyOiauKe MpOoXXUBAIOT
IpeJCTaBUTENN OoJiee cTa TPUALIATH Pa3IMYHBIX STHOCOB.

Bonbiiyto yacTe HaceleHus CTpaHbl COCTABISIOT Ka3aXu, 3TO CBBILIE CEMMJIECATH IPOLEHTOB OT
obmiero uucna rpaxiad. Takke B CTpaHe >KMBYT PYCCKUE, JOJS KOTOPBIX COCTaBISIET OKOJIO
MATHAALATA IPOLEHTOB, Y30€KH, YKpauHIbl, YUTYphl, TaTapbl, KOpEHIbl, HEMIIBI U MHOTUE JIpyrue
HanoHanpHOCTH [1]. Takoe BHeuaTisioLIee STHUYECKOE pa3HOOOpa3ue [JeNlaeT Hally KyJIbTypy
HEBEpOSTHO OoraToil. Mbl OTMe4yaeMm OOIIME TMPa3AHUKHU, ACIUMCS HAIMOHAIBHBIMU OJIO/IaMU U
NepeHuMaeM Apyr y Apyra nosie3Hble NpuBbIYKU. OHAKO 3TO K€ pa3HooOpazue TpeOyeT OT KaKIoro u3
Hac OrPOMHOM JIMYHOM OTBETCTBEHHOCTH. YUTOOBI Tako€ MHOIOCOCTaBHOE OOIECTBO PpPa3BUBAIOCH
CTaOWIIBHO M 0€3 NOTPACEHUH, JII0IIM KU3HEHHO HEOOXOIMMO YMETh JIOrOBapUBaThCs, IOHUMATh JPYT
Jpyra u IposiBIATh a0COJIIOTHO UCKPEHHEE YBAKEHUE K CBOMM COCENISIM 10 JIOMY, YJIUIIE U CTPAHE.

Penurnosnas kaptuHa B KazaxcraHne BBIMIAIUT ele Oosiee HACBIIEHHOW M pa3HooOpasHoi. 1o
aKTyaJIbHBIM JIaHHBIM MHHMCTEpPCTBA KYJAbTYpbl M HHPopManuu Ha Hadasino 2026 roaa, B Halel cTpaHe
o(UIMaNBHO 3aperucTpUpOBaHO Oojiee YeThIpeX ThICAY PEIUTHO3HBIX OOBbEIUHEHUH, €clI TOBOPUTH
TOYHO, UX HacuuTbiBaeTcs 4033 [2]. Ot oObeAMHEHHUS NPEACTABIAIOT 18 COBEPIIEHHO pa3IMYHBIX
koHpeccuil. Camyro OOJBIIYIO J0J110, O€3YCIIOBHO, 3aHUMAIOT MCIAaMCKHE OObEJUHEHUs, UX B CTpaHe
HacuuThiBaeTcst 2890. Ha BTOpoM MecTe TpaJWLIMOHHO HAaXOJATCS IPAaBOCIIaBHbIE OpraHU3aluy,
KOTOpBbIX ceifuac HacuuThiBaeTcs 349. Kpome Toro, B Kasaxcrane abcomoTHO CBOOOJIHO AEHCTBYIOT
KAaTOJIMYECKUE TPUXObl, pa3jINuHble MPOTECTAaHTCKHE LEpKBU. B ux umcne 3apeructpupoBaHbl 225
O00bETUHEHNH MATUACCATHUKOB, 192 o0beauHeHUs OamnTHUCTOB, a TaKKe OpraHu3alMM JIIOTEpaH,
METOJIMCTOB U aJIBEHTUCTOB CEIbMOI0O JHS.

Hapsiny ¢ HUMH B cTpaHe CYIIECTBYIOT WyJeiickue oOLIMHBI, oOuiecTBa co3HaHus Kpuissl,
OyIIMCTCKUE IIEHTPBl WU Jpyrue penaurno3Heie rpynnsl [2, 3]. Tlo Bceld OrpoMHON TeppUTOpPUU
pecnyOiauky (QYHKIMOHUPYIOT MOYTH YETHIPE THICSYM KYJIBTOBBIX coopyxkeHui. Crona BXOAST OKOJIO
2860 meuereii, 6omee 300 mpaBocnaBHBIX XpamoB, cBhimie 100 kartonmmueckux nepksedt u Oomnee 400
MPOTECTAHTCKMX MOJHMTBEHHBIX JOMOB. JTH CyXue€ IU(Pbl NMPUBEAEHBI 3]IeCh HE IMPOCTO TaK s
cratucTuki. OHM MaKCUMaJIbHO HAIJIAIHO MOKA3bIBAIOT, YTO PEJIUTHS SBJISIETCS HEOTHEMIIEMOM U OYEHb
BaYKHOW 4acTbIO MIOBCETHEBHOM KU3HU OTPOMHOTO KOJIMYECTBA Ka3aXCTAHLIEB.

HenaBuue macimrabHble COIMOIOTHYECKUE UCCIIEJOBAHUSI TIOTHOCTHIO TIOATBEPKIAIOT ATOT (PAKT.
[Toutn 87 npouenToB rpaxaan Kazaxcrana OTKpbITO Ha3bIBAIOT ce0sl Bepyromumu moasmu [4]. U nums
OKOJIO JIECATH TPOIIEHTOB HACEJCHHS OTHOCAT ceOs K HeBepyrommM. [Ipu sTom Gosnee 58 mporieHTOB
rpaxJaaH JAEMOHCTPHPYIOT XOpOIIWH ypOBEHb 0a30BOM pEIMIrHO3HON rpamoTHOCTH. Bce 310 mpsimo
TOBOPUT O TOM, YTO BOIIPOCHI BEpPHI 3aTpParMBalOT caMble TJIyOOKHE U COKPOBEHHBIE YYyBCTBa
a0COMIOTHOTO OONBIIMHCTBA HAmMX corpaxiaad. CrienoBarenbHO, JHOOble HEOCTOPOXKHBIE CIIOBA,
rpyOble BbICKa3bIBaHUSI WM IMPOBOKAI[MOHHBIE NEHCTBUS B cdepe pEeIUrud MOTyT MOMEHTAJIbHO
BbI3BaTh OYEHb CHJIBHBIN OOIIECTBEHHBIH pe3oHaHCc U o0uay. K rimy0okoMy coskaleHuto, B MOCIEAHNUE
roJIbl MBI BCE Yallle CTAJIKUBAaeMCsl C HOBOM UM KpaiiHe olmacHoil mpo0yieMoil, KOTopasi yrpoxkaeT HaleMy
CIIOKOMCTBHIO.

C OypHBIM pa3BUTHEM HHTEPHETA U COIMAJBHBIX CETEH 3HAYMTENbHAs YacTh HAIIero OOIICHHUs
nepenuia B nudpoyto cpeny. C onHON CTOPOHBI, HHTEPHET CHeNial Hally >KU3Hb HAMHOIO ynoOHee,
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MMO3BOJIMB MTHOBEHHO oOOMeHmMBaThcsa uH(popmanueir. Ho ¢ apyroii cTopoHBI, BUpTyajdbHas
AHOHUMHOCTh TIOPOAMJA y HEKOTOPBIX JIOAEH JIOKHOE 4YYBCTBO INOJHOM Oe3Haka3zaHHOCTH. B
KOMMEHTapUsAX MOJl OObIYHBIMU HOBOCTSIMH, CTaThbsIMU MJIM KOPOTKUMH BHIEOPOJIMKAMU JIFOJU 4aCTO
HA4YMHAIOT 0’KECTOYEHHO CIIOPUTH HAa PEJIMTHO3HbIE TeMBI. beaa B TOM, YTO 3THU CHOPBI CIUIIKOM 4acTO
BBIXOJAT 3@ paMKH MPUIMYUSA M MEpexXoisaT B IpsMble, rpsasHble ockopOieHus. Ilomp3zoBarenu
MHTEpHETA I03BOJISIOT ce0e MCIOJIb30BaTh OTKPOBEHHO TI'pyOble CJIOBa B aJpeC UYKOH penurum,
CMEIOTCS Hal 4Y>KUMHU TPaJAULUAMHI UM HAMOHAIBHOCTRIO [5]. Takoe noseneHue sBisiercs: abCOIOTHO
HEIOMYCTHMBIM JIJISl IUBMIIM30BAaHHOTO YenoBeka. OHO OBICTPO M OE3KaIOCTHO pa3pylIaeT TO XPYIKOe
JI0BEpHE, KOTOPOE BBICTPAUBAJIOCH B HAIIIEM Ka3aXCTaHCKOM OOLIECTBE AECATUIICTUSIMM.

Hy»Ho Bcerjja moMHHTB, 4TO OCKOPOJICHHUS B CETH HE OCTAIOTCS MPOCTO MHUKCEISIMH U OyKBaMu Ha
sKkpaHe TenedoHa. OHU II1yOOKO paHsAT peaslbHbIX JIO/EH, BBI3bIBAIOT OTBETHYIO 3JI0CTh U CEIOT CEMEHA
peanbHON BpaX/Ibl B HAIIEH TOBCEAHEBHOM KU3HU. Oco0YI0 TPEBOTY M 0OJIb BHI3BIBACT YUaCTHBINASACS B
MHUpE MpaKTHKa LEJIECHANPABICHHOTO OCKOPOJIEHUsI CBALICHHbIX MpenMeToB. Ilepuoauuecku B
r7100aIbHOM WH(GOPMAIIMOHHOM MPOCTPAHCTBE MOSABISIOTCS MOKHPYIOIIHE HOBOCTH O TOM, KaK KTO-TO
HaMEpPEHHO OCKBEPHWJI CBATHIHM. B 0coOeHHOCTHM 3TO KacaeTcsi CBATbIHb HcinaMa. [lyOnuuHble
paZivKaJIbHbIE aKLWU 110 COXKEHHUIO CBSALIEHHBIX KHUI WM KapUKATypHOMY BBICMEMBAHUIO NPOPOKOB
IIPEICKAa3yeMO BBI3BIBAIOT OTPOMHYIO BOJIHY BO3MYLIEHHS 110 BCEMY 36MHOMY LIapy [6].

Jlnst aOCOMOTHOTO OOJIBIIMHCTBA Ka3aXCTAHIIEB MCIIAM SIBJISIETCS HE NPOCTO CBOJAOM IPaBHII, a
IJIaBHBIM (YHIAMEHTOM MX MHUPOBO33PEHUS, BHYTpEHHeH Mopanu M KynbTypbel. Korma kro-To
MI03BOJISIET ce0e OCKOPOJIATh PETUTHO3HBIE CUMBOJIbL, HCKPEHHE BEPYIOLINIl 4€JI0BEK BOCIIPUHUMAET 3TO
KaK IJIEBOK B CaMyIO JIyIy, KaK KECTOKOE MOKYIIEHHEe Ha caMoe LIEHHOE U CBSTOE, YTO y HEro BooOI1e
€CTb. DMOLMOHAJIbHAS PEAKIMs Ha TaKHe OTBpPATUTEIbHbIE NOCTYNKHU Bceraa OyJeT KpailHe OCTpoi, u
9TO COBEPLICHHO HOPMaJlbHAsI 3aILUTHAS PEAKLIMS ICUXUKH.

Bceem mroasim HEOOXOAMMO YETKO YACHUTB, YTO IMPECIOBYTasl cBOOOJA CIIOBAa HUKOTJa HE JaeT
IpaBa yHWXKaTb 4YE€CTh M JIOCTOMHCTBO Jpyrux Jirojei. OckopOieHHe CBATBIHb SBISIETCS HE
NPOSIBJIGHUEM CMEJOCTH MM CBOOOJBI, a OaHaJbHBIM BaHAAIU3MOM, TJYHNOCTBIO U ONACHOU
IIPOBOKAIIMEN, KOTOpasi ciocoOHa MPUBECTH K OYEHb CEPbE3HBIM COLMAIbHBIM KOH(pukTaM [5, 6]. [ns
COXpaHEHMs MHUpa U CHOKOHCTBHS B HAlEM MOJUKOH(PECCHOHATBHOM TIOCYIapCTBE MbI BCE O0s13aHBI
HAy4YUThCS HACTOSALIEH TolepaHTHOCTU. BaXHO MpaBWJIBHO NOHHMMATh 3HAYEHHE 3TOTO CIIOBA.
TonepaHTHOCTH O3HAYaeT HE MPOCTO BHIHYXACHHOE U MOIYAIMBOE TEPIEHUE, KOTJA Mbl CTUCKHBAEM
3yObl. TONEpaHTHOCT — 3TO AKTUBHOE, OCO3HAHHOE M JI0OpOXKEIATebHOE YBAXKEHUE K UYKOMY
BbIOOpY U uyxkoi KynbType [7]. Koncturyuus PecnyOnmxu Kaszaxcran, xoTopas siBiIsS€TCsl HAIIUM
TJIaBHBIM 3aKOHOM, FapaHTHUPYET KaKJIOMY YeJIOBEKY ITpaBo CBOOOJHO BEpUTh B bora uin He BEpUTH B
Hero BooOuie [8]. Hamie rocynapcTtBo siBisieTcss CBETCKUM, OHO BBICTYIAET rapaHTOM PaBEHCTBA BCEX
rpaxaaH, HE3aBUCUMO OT TOTO, KaKyl0 PEJIUIHI0 OHU HMCIOBEAYIOT M MOCEUIAoT JIM OHM Xpambl. U3
3TOro 0a30BOro 3aKOHA BBITEKAET OYEHb IPOCTOE, HO >XU3HEHHO BAKHOE MPABUJIO B3aWMHOCTH.
Bepyromue monu Bcex 6€3 UCKIIOUEHHsT KOH(PECCHI TOIKHBI C YBaXKEHUEM OTHOCHTHCSI K UyBCTBaM U
KU3HEHHOM TO3MIMM aTeucToB. Henb3si HaBA3BIBATH CBOM  PEJIUTHO3HBIE  B3MVIAABl  CHIIOH,
MICUXOJOTMYECKUM JIaBJICHUEM MU MaHUMYJsusaMu. Henb3st ocykaath fro/iel 3a X CBETCKHI 00pa3
KU3HU WIK TpeOOoBaTh /sl BEPYIOLIMX KaKUX-TO OCOOBIX MCKIIIOUUTEIbHBIX MPUBUIETHH B CBETCKOM
oOmiecTBe.

Penurust Bcerma JOMKHA OCTaBaThCs TIIYOOKO JIMYHBIM JICJIOM YEJIOBEKa, €ro BHYTPEHHHUM
nuanorom ¢ borom, a He HHCTPYMEHTOM JJIsl TTOJTydeHus BiacTu Haj apyrumu [8]. C npyroil cTOpoHBI,
aTEMCTbl W JIIOJU CO CBETCKMM MHPOBO33DEHHEM HECYT TOUHO TaKyl0 K€ OTBETCTBEHHOCTb IE€pEN
o0miecTBOM U 00s3aHbI MPOSBIATh YBaKEHHE K Bepyroum corpaxzaanam [9]. Ilpocroe orcyrcrBue
BEpPBHl HE JIelacT 4YeJIOBEKa aBTOMATHUYECKU JIydllle, COBpEMEHHee WM yMmMHee aApyrux. Hacrosmee
MHTEJJIEKTYaJIbHOE Pa3BUTHE JOJDKHO TMPOSIBISTHCS B YMEHMHM BECTH TPAMOTHBIM, BEXJIMBBIH U
KOHCTPYKTUBHBIA JMaloOr, a HE B JIEHIEBBIX HACMEIIKaxX HaJl PEeIUIHO3HBIMU OOpsgaMHu WU
CBALICHHBIMU TekcTaMu. IlyOnuuHoe BbICMEMBAHHME 4YYXXOW MCKpPEHHEW Bephl TOBOPUT JIMIIL O
CEpbE3HOM HEIOCTAaTKE BOCIMTAHMS, OTCYTCTBHUM SMIIATUM U Y30CTH MBILUIEHHS TaKOIO 4YEJIOBEKA.
3penoe, CUIBHOE M 3[0POBOE IPaKJaHCKOE OOLIECTBO OTJIMYAETCS MMEHHO TEM, YTO B HEM JIIOAU
COBEPIICHHO pa3HbIX B3MJIAJ0B MOTYT MHUPHO COCYIIECTBOBAaThb, HAaXOIUTh OOLIME TOYKU
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COMPUKOCHOBEHHS U BMECTe paboTaTh Ha 0y1aro cBoed poJAHOM CTpaHbl U CBOMX JAeTei. UToObI JoCTHYB
TaKOro BBICOKOI'O YpPOBHS B3aUMOIIOHMMAaHMs, OJHOM TOJBKO padOThl MOJIULIUM U CYAOB SIBHO
HeZocTaTo4yHO. Jla, rocy1apCTBEHHbIE 3aKOHBI JOJDKHBI CTPOTO M CIPABEIIMBO HAKa3bIBaTh TEX, KTO
3aHMMAETCS YMBIIIJIEHHBIM Pa3KUTaHUEM PEITUTHO3HOM pO3HU WK 3KCTpeMu3MoM [10].

3a HapyllIeHue 3aKOHa B chepe pesIuruu IpeyCMOTpEeHa YeTKasl aAMUHUCTPAaTUBHAS U YTOJOBHAs
OTBETCTBEHHOCTh. HO MCTHHHOE, rTyOOKOe YBa)KCHHE HEBO3MOXKHO HaBS3aTh JIIOJSM CHIIOH, CTPaxoM
win wrpadamu. VIckpeHHee yBakeHHE JOJKHO BOCIMTBHIBATHCS IJIAHOMEPHO, C CaMOIr0 paHHEro
nerctBa. LIIKosbl, KOUIEIKU U YHUBEPCUTETHI UTPAIOT B TOM JIOJTOM IIPOLIECCE IIPOCTO KOJIOCCATbHYIO
poib. Mononoe MOKONEHHE Ka3aXCTaHLEB JOJDKHO II0JIydaThb KadeCTBEHHBIC, IIPOBEPEHHBIE U
O0OBEKTUBHBIC 3HAHUS 00 MCTOPUU PA3BUTHS MUPOBBIX PENUTUH, 00 WX Ooraroi KyabType, punocodun
U Tpaguuusax. Benp Korna 4esoBek XOpoIo MOHUMAET, BO YTO UMEHHO BEPSAT €r0 COCEU U 0YEMY OHU
COBEPIIAIOT T€ WM UHBIC OOPSJIBI, OH MEpecTaeT OOAThCS 3TUX UYKUX OObIlYaeB. 3HAHUS BBICTYIAIOT
Jy4IIMM JIEKapcTBOM OT cTpaxa. OHM HaBcerja pas3pyllaloT IIYIble CTEPEOTUIIBI M HALEKHO
MIPEeNYNPEXIA0T pa3BUTHE HEHABUCTH U KCEHO(DOOUH.

Taxxe orpoMHas, NMOUCTUHE HCTOpUYECKAas OTBETCTBEHHOCTb JIOKUTCA HA IUJIEUYM JIYXOBHBIX
JTUICPOB BCEX TPATUITMOHHBIX KOH(ECCHH U MpeIcTaBUTENCH CpecTB MaccoBoi nH(popMmaruu. Mimamel
B MEUETAX, CBALICHHUKU B IIPABOCIABHBIX M KAaTOJUYECKHX Xpamax, MacTOpPbl B IPOTECTAHTCKUX
HEPKBIX 00J7aal0T HEBEPOATHO OOJBIINM MOPAJIBHBIM aBTOPUTETOM Cpelu HacesneHus. OHU JTOJDKHBI
UCMOJb30BaTh 3TOT aBTOPUTET BO 0J1aro, MOCTOSHHO HAIlOMMHAs CBOMM IIPUXO0’KaHAM O BaXXHOCTH
COXpaHEHHS MHpa, YMEHHU TpOUIaTh OOWAbI W TPOSBIATH JEATEIBHYIO JIOOOBb K OJMKHEMY.
XKypHanuctel, nomyJysipHble O10repsl U aIMUHUCTPATOPBI KPYIHBIX MAOJIUKOB B COLMAIBHBIX CETAX, B
CBOIO Ouepe/lb, HE JOJDKHBI HCIOJIb30BATh YYBCTBUTEIBHBIE PEIMITHMO3HBIE TEMbl pPagd CO3JaHUS
JIeIIeBBIX CKaH/aJ0B U IOroHU 3a Jaiikamu. CpencTBa MaccoBo MH(pOpManuu 00s3aHbl OPMHUPOBATH
MTO3UTUBHYIO MIOBECTKY.

Hame oOmee wuHQOpMaLMOHHOE TII0J€ HYXHO LEJIEHANPABICHHO 3alOJHATH J100pBIMH,
BJJOXHOBJISIOIIMMH IPUMEpPAMH TOT0, KaK MPOCThIE JIIO/IU CaMbIX Pa3HbIX KOH(ecCHii IpyXaT ceMbsiMH,
paboTaroT BMECTE M MOMOTaroT IpYT APYTY B CIOXHBIX KU3HEHHBIX cUTyalusax. KazaxcTtan yxe JaBHO
IPU3HAH BCEM MHPOBBIM COOOILECTBOM KaK CTpaHa, KOTOpasl YCIEHIHO U MPOJYKTUBHO MOAJEPKHUBAET
MEXPETUTrno3HbIi auanor. Che3 bl JIMJEPOB MUPOBBIX U TPATULIUOHHBIX PEIUTUNA, KOTOPBIE PErYIspPHO
IIPOXOJAT B HAIllEH CTOJMIE, CIyXaT 3TOMY SPKUM MOATBep)kKAeHueM. Hama yHukanpHas Moneinb
OOIIECTBEHHOI'O COIJIacusi JIEHCTBUTENIILHO paboTaeT, HO OHAa BOBCE HE SIBJSETCS YEM-TO BEUHBIM U
He3bpI0eMbIM cama 1o cebe. OHa TpeOyeT eXeAHEBHOI0, NOCTOSIHHOTO BHUMAaHUS U OYeHb OEpeKHOTO
OTHOIIEHHUS CO CTOPOHBI KaXKI0r0 U3 HaC.

Ecnu MBI MCKpeHHE XOTMM OCTaBHTh HALIMM JETSAM 0e30MacHy0, SKOHOMHUYECKU CUJIbHYIO U
MIPOLIBETAIOIIYIO CTPaHy, Mbl JOJKHBI HAYYUTHCS LIEHUTh Hallle KYJIbTYPHOE U IyXOBHOE€ MHOTOOOpa3ue.
Kaxpli pa3, Koraa Mbl OTKpPbIBa€M COLMAJIbHBIE CETH, YTOObI HAMKcaTh KOMMEHTApHUHA, UK KOTJa Mbl
BCTYIIAEM B YJIWYHYIO JUCKYCCHIO, MBI JI€JaéM CBOM JIMYHBIA BbIOOpP. MBI MOXEM mOAIaThCS
CHUIOMUHYTHBIM 3MOLMSIM, HalUCcaTh THEBHBIE CIOBA M YMHOXHTBH 3JI0, 3 MOXEM IPOSIBUTH MYIPYIO
CIEpPKAaHHOCTh, TEpIEHUE U TNOJJIMHHOE YyBaXeHHWe K cobecenHuky. braronmomyuue, mup u
CTaOMJIBHOCTh BCETO HAIIEr0 OPOMHOIO I'OCYIapCTBa CKIIAJBIBAIOTCS MMEHHO U3 TaKUX MaJleHbKHUX,
€XKETHEBHBIX JIMYHBIX PEHICHUH KaXKI0ro OObIYHOTO rpa’kJaHuHa. ToJbKO 00bEIMHUB HAIllU YCUIIUS U
yBa)kas 4yBCTBa JPYT Ipyra, Mbl CMOXEM YBEPEHHO CMOTPETh B 3aBTPALLHUM JIEHb.
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