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ABSTRACT
Cervical cancer (CC) remains one of the most serious threats to women’s health, particularly in low-
and middle-income countries, where late-stage diagnosis continues to be associated with high
mortality rates. According to international epidemiological data, a significant proportion of cervical
cancer cases can be prevented through effective screening programs, vaccination against the human
papillomavirus (HPV), and timely detection of precancerous lesions.
Conventional diagnostic methods currently used in clinical practice—cytological examination,
colposcopy, and visual inspection—Ilargely depend on the specialist’s experience, technical
capabilities, and the level of healthcare infrastructure, which often leads to subjective diagnostic
errors. In recent years, digital transformation and the implementation of artificial intelligence (Al)
technologies have opened new scientific and practical opportunities for improving the early detection
of cervical cancer.
Al-based diagnostic systems enable automated analysis of colposcopic images, improve the accuracy
of triage among HPV-positive women, and reduce errors associated with the human factor. This
article analyzes current scientific evidence on the application of artificial intelligence technologies in
cervical cancer screening, evaluates their comparative effectiveness in relation to traditional
diagnostic methods, and discusses prospects for their implementation in the healthcare system of the
Republic of Uzbekistan based on international experience.
Keywords: cervical cancer, human papillomavirus (HPV), screening, colposcopy, artificial
intelligence, machine learning, digital diagnostics, Uzbekistan.
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BAYAJIOH BYUHU CAPATOHUHU 3PTA AHUKJIAIIIJIA CYHBUI UHTEJJIEKT
TEXHOJIOTUSIJIAPUHUHI AXAMUMSITH: XAJTKAPO TA’JKPUBA BA MIJLJIUI
COFJIMKHU CAKJIAII TU3UMHU YUYH UMKOHUSATJIAP

AHHOTANIUA
bauanon 6yitnu capatonu (bbC) aémmap canomarnurura >Kuinid TaXIua COTyBYH KacaJUTMKIIapAaH
Oupu OynuO, aifHMKca KaM Ba YpTa JapoMayli MamilakaTiaplJa YHUHT Ked Oockuwiapia
AHMKJIAHUIIK FOKOPH YIUM KypcaTkuwiapu OwiaH OofiuK Oynub KoiMokaa. Xaikapo
AMUAEMUOJIOTHK MablyMoTiapra kypa, bbC xonaTiapuHMHI KaTTa KMUCMH camapaid CKPUHUHT
IacTypiapH, WHCOH namwuioMa Bupycura (OI1B) xapiim smumamn Ba capaToH O XOJIATIapHH Y3
BAaKTH/Ia aHUKJIAIl OPKAJIU OJAUHU OJIMII MYMKHH.

AManaa KyJaHWIAaéTraH aHbaHAaBUN JMAarHOCTUKA YCYJJIapU — ILUTOJOIMK TEKIIHMPYB,
KOJIBITIOCKOIIUSI Ba BHM3yal KYpUK — IOKOPH Japa)kaja MyTaxacCUC TaXpuOacura, TEXHUK
MMKOHMATIapra Ba THOOMH MH(paTy3uiaMa XonaTura OOrnmuK Oynub, Oy Tamxucaa cyObEeKTHB
Xaroyap ro3ara kenumwura ca6abd Oymaaum. CYHITHM Huiutapia pakaMJIalITUPHIN >Kapa&HiIapu Ba
cynbrit nHTEIEKT (CH) TeXHONOTUATApUHUHT KOPUH STUIUIIN 0auaJoH OVItHM capaTOHUHHU 3pTa
aHMKJIAIJIA STHTY WIMH-aManuil IMKOHUSTIApHU 04u0 Oepau.

CyHbUI HMHTEIUIEKT AaCOCHAArd AMATHOCTUK THU3MMJIAD KOJIBIIOCKONMK TacCBUPJIAPHH ABTOMATHK
taxyaui Kuwnil, BITY-no3uTHB aéninapHu capananiia aHuKJIMKHE OLIMPUII Ba MHCOH OMMIIM OMJIaH
OOFIIMK XaTOJapHU KaMaWTHPUII UMKOHUHH Oepaau. Maskyp Makosiaaa 6adaloH OYHHHM capaTOHU
CKPUHUHTHJIA CYHbUH MHTEIJIEKT TEXHOJOTUSIIAPUHUHT KYJUTAaHWIUIIK Oyiinua 3aMOHaBUH MIAMUN
MabJIyMOTJIAp TaxXJWI KUJIMHTaH, YJIApHUHT aHbaHaBUH ycysulap OwiaH KUECHM caMapaaopiiuru
EPUTHIraH XaMJ1a XaIKapo TAXpu6a acocua Y30eKHCTOH COFTHKHU CAK/IaIl TH3HMHUA XKOPHIl THII
UCTUKOOJUTApH MyXOKama KHJIMHTaH.

Kamut cy3aap: Gauanon OyitHu capatonu, OIIB, CKpUHUHT, KOJBIIOCKOINUS, CYHBUH HHTEIIEKT,
MAITHHATN YKUTHII, PAKAMJIH JHATHOCTHKA, Y 36EKHCTOH.

3AXHWPOBA Haprusza HermatoBHa

DSc

CAUJAXMEJOBA Bujosit AMHPANHOBHA
PecnyOnukaHCcKuil crienualn3upoBaHHbIHHAYYHO-TTPAKTUYECKHHA
MEIULUHCKUI LIEHTP OHKOJIOTHH U PaJUOIOTUH

3HAYEHUE TEXHOJIOT'MA UICKYCCTBEHHOT'O UHTEJJIEKTA B PAHHEN
JIUATHOCTHUKE PAKA HIEMKHA MATKH: MEXIYHAPOIHBIN ONBIT U
BO3MOXHOCTH JJA HAIIMOHAJIBHOU CUCTEMBI 3IPABOOXPAHEHUSA

AHHOTANUA
Pak meiiku wmarku (PIIM) octaércs onuum u3 Haubonee cepbhE3HBIX 3aboseBaHUil,
MPEJCTABISIONINX YTPO3Y )KEHCKOMY 3/I0pPOBbIO, OCOOCHHO B CTPaHaX C HU3KUM M CPEIHUM YPOBHEM
J0X0/a, TJe TO3JIHAS JAMArHOCTHKa 3a00JIeBaHMS MO-TIPEKHEMY ACCOLMHPYETCS C BBICOKHMMHU
MOKa3arelasiMi  cMepTHOCTH.  COrVIacHO MEXIYHAapOIHBIM  3MNUJAEMHOJOTUYECKUM  JAHHBIM,
3HayMTeNbHAasg vacTh ciaydaeB PIIIM Moker ObITh mnpenoTBpamieHa 3a CYET SPPEKTHUBHBIX
CKPUHUHTOBBIX IpOrpamMM, BaKIMHALlMM NPOTUB BHUpyca manuuioMbl uenoBeka (BIIY) u
CBOEBPEMEHHOI0 BBISBIICHUS IIPEIPAKOBBIX COCTOSTHUU.
[IpuMeHseMble Ha MpPaKTUKE TPAAULMOHHBIE METOABI JUArHOCTHUKH — IUTOJIOTMYECKOE
HCCIIEA0BAHUE, KOJIBIIOCKOIUS U BU3YAJIbHBIN OCMOTP — B 3HAYUTEIbHOU CTEIICHU 3aBUCAT OT OIIbITa
CMELUANINCTA, TEXHUYECKHX BO3MOXHOCTEH M COCTOSHUS MEIUIMHCKOW HHQPACTPYKTYpPbI, UTO
HEPEIKO MPHUBOJUT K CYOBEKTHUBHBIM JMArHOCTHUYECKMM OHIMOKaM. B mocnemHue roasl mporeccsl
nu(pOBU3AMM U BHEJpPEHHE TEXHOJIOTMH HCKyccTBeHHOro uuremiekra (MUM) oTkpbuin HOBbIE
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HAYYHO-TIPAaKTHYECKUE BO3MOKHOCTHU JUIs TOBBIMIECHHS 3PEKTUBHOCTH PaHHEH JUArHOCTHKHU paka
LIEHKU MATKH.

JIMarHoCTUYECKUE CUCTEMBI Ha OCHOBE UCKYCCTBEHHOI'O UHTEIUIEKTA IT03BOJIAIOT aBTOMaTU3UPOBATh
aHaJN3 KOJBIIOCKOMMYECKUX H300paKeHUH, MOBBICUTh TOYHOCTh Tpuaka BIIYU-mo3uTHBHBIX
KEHIUH U CHU3UTH BIUSHHUE YEIOBEUYECKOTo (pakTopa Ha pe3ynbTaThl oOcienoBaHud. B naHHOM
CTaTb€ IIPEACTABIICH aHAJIU3 COBPEMEHHBIX HAay4HBIX JAHHBIX O IPUMEHEHHUHM TEXHOJOIUU
HCKYCCTBEHHOI'O MHTEJUIEKTa B CKPUHUHIE paKa LIEWKH MATKH, paCCMOTPEHA UX CpaBHUTEIbHASA
3(pPEKTUBHOCTh 10 OTHOLIECHUIO K TPAJULIMOHHBIM METOJaM, a TaKXe OOCYKJEHbl MEepPCHEKTUBbI
BHEJPEHMsI JAaHHBIX TEXHOJOIMH B CHCTeMY 37paBooxpaHeHusi PecnyOnuku Y30ekucran ¢ yuétom
MEKIyHapOJHOTI' O OIIbITA.

KawueBble cjoBa: pak Ieiikhu MaTku, BuUpyc mnamwiuioMbel dyenoeka (BITY), ckpunuHT,
KOJIBITOCKOITUS, HCKYCCTBEHHBI MHTEIUICKT, MallMHHOE oOydeHue, HudpoBas IUarHOCTHKA,
V30ekucraH.

Kupum. bauanon 6yitnu caparonu (BBC) aémmap opacupa yupaiiguran Oapua xaBduin
Yyemanap mumaga cyT Oe3u capaTOHH, KOJIOPEKTal Ba YIKa CapaTOHUIAH KeWHMH TyHE MuKECHa
TYPTUHYHM YPUHHU drajuiaiian. Xap Huwim ymoy KacaJulMK 103 MUHIIa0 aémnapaa, acocad 35-55 ém
OpaJuFu/ia aHUKJIaHUO, MaMJIaKaTIapHUHT 1eMorpaduK Ba MKTUMOUKH-UKTUCOIUH X0IaTura canoui
Tabcup Kypcarmokaa. Kaxon cornmukau caxiam tamkwiotd (OKCCT) mabiymornapura kypa,
OavasioH OYiHM capaToHHIaH YauM xonatiaapuHuHr 90 % u kaM Ba ypTa AapoMaiii MaMilakatiapra
TYFpu Kenaau, Oy epiapla CKpUHMHI Ba ojaMm namnwuioma Bupycura (OIIB) kapmm smutamn
IacTypJapH eTapiinda puBoKiIaHMaras [1].

KCCT 2020 itunna 6auanoH OYHHU capaTOHWHU KaMoaT CaTOMaTIUId MyaMMOCH cudaTuia
Oaprapad sTHIITra KapaTWITraH riodain cTpaTerusiHd TakauMm >1au Ba 2030 iwira Kagap Kyiugaru
KYpcaTKu4Iapra SpUuiIMITHE MaKcaa KMIHO Kyinu:

— 15 émrava 6ynran kuznap opacuga OIlBra kapmm smiam kampoBuHHE > 90 % ra eTkasui;

— 35 Ba 45 émpgaru aénnapaunr kamuaa 70 % WHU CKpUHHUHT OWIaH KaMpad OJuIIL;,

— QHUKJIAHTaH capaToH OJIOY Ba MHBA3MB IIAKJIapra sra aéuiapHuHr > 90 % nHu camapanu
nasosant [8].

bayanon OYHHM capaTOHU OJJIMHU OJHMII MYMKHUH OYiraH KacaJUIMK XHCOOJaHMIIUTa
KapaMaclaH, afipuM MaMJIaKaTIapia, KyMIajaH Y30EKMCTOHIA XaM, YHHHI KacaUIaHHII
KYpCaTKU4M YCUIJa TaBOM 3TMOKZIA. PecmyOnuka UXTHCOCTAIITUPWITaH UIMHNA-aMaauidi THOOHET
Mapkas3u oHkojorus Ba paauoinorusi (PUOBaPUATM) mabnymoTinapura kypa, peciyonukana bbC
ounan kacamnanum 2011 #imnna 1232 ta sHru X0NaTHHU TAIIKKII 3TraH 0ymca, 2022 iiwira kenub Oy
kypcatkuy 1851 Tara erran, ynum xonatiapu 3ca 620 tagan 969 tarada omras [1]. 2030 iiunrava
IIPOTHO3 KWJIMHIaH sHru Xonamiap coHu 2100 TagaH opTuUIIM MYMKHHJIMTH 3pTa TalIXWC Ba
CKPUHMHT JACTypJapUHHA TAKOMUJUIAIITHPUIL 3apypPIIMTUHU KypcaTaau.

AnbanaBuil Tamxuc Kyuum ycymiapu (ITAIl-tect, muTOonOrus, KoJbIOCKOMMS) XO3UPra
Kaziap “OJITMH cTaHAapT’ XucoOsiaHCa-a, yIapHUHT cCaMapaopJIur MHCOH OMUIIN, HATHKAJIAPHUHT
BapHabeJUTUTy Ba HIM(POKOP Taxkxprudacura 10KOpH Japaxasa OOFIMKIUTy OuiaH yekinanaam [5]. Hly
MyHoca0aT OunaH, cyHbudl uHTE/UIEKT (CH) TEeXHOJOTHsIapUHU OHKOIMHEKOJIOTMK aMaiuérra
KOPHM ITHII TalIXUC CU(ATH Ba aHUKIUTHHU OIIMPHIL, MHTEPIPETALUSHU CTaHAAPTIAIITHPHUIL
XaMmJa Kaapiap €TUIIMOBUMIIMIM IIAPOUTHAA XaM CKPUHMHI XU3MaTjapura KEHI KHpUII
MMKOHMATHHHU TAbMHHIIOBYM UCTUKOOIIIIM HYyHAIUII cU(aThIa KapaaMOoK/Ia.

V36eKnCTORA COFTMKHM CAK/IAII TH3MMUHH PaKaMJIAIITHPHUINTa KApaTHITaH JaBJIaT CHECATH
— xymianas, Y36ekucton Pecry6nukacu Ipesunentununr [IO-5590 (2018 ii.), IId-6110 (2020
i.), IIK-5130 (2021 i.) Ba T1IK—402 (2024 ii.) coHnu XyX>KaTiapd — OHKOJOTHUS XHU3MATH
amasérura CU  TEXHONOTMSIApUHU JKOPUM HJTHUII YYYyH HWHCTUTYLMOHANl acocC SpaTiH.
Kopakannorucron Pecniyonukacu, Yupuuk maxpu, Camapkana Ba AHIMKOH BUIOSTIapUa amaira
omupwirad OIIB-CKpMHMHI Ba pakaMJIAIITUPHITaH KOJBIIOCKONHUs OYinya MHIOT JoWuxaiap
MUWJUTHI UHTEIUIEKTyall CKPMHUHT TU3UMHHH IIAKJUTAHTUPUII HYITUAa MyXUM KajgaM Oyiiu.

201



GUOMELULIMHA BA AMATIMET VPHATIA | VYPHAN GUOMELLIMHbI 1 TPAKTUKW | JOURNAL OF BIOMEDICINE AND PRACTICE

Y16y MakoJaHUHT Makcaau — 6ayaioH OYWHU capaTOHUHH 3PTa TAIIXHCIAIl Ba CKPUHUHT
KWIMIIAA CYHBMH MHTEIJIEKT TEXHOJOTMSUIApUHU Kyiiam Oyinuda JKaxOH TaXpUOAaCHHU
YMyMJIAIITHPHIL, yIAPHUHT CAaMapagopIUrHHH Gaxonall Xamjaa Y30eKHCTOH COFTHKHM CAKJIall
TU3UMUIA KOPHUM ATULT UCTUKOOIIIApUHU OeNTuaiad noopar.

1. bayagoH O0YiHHM capaTOHH MUAEMHOJIOTHACH Ba XaB(} oMuLIapu

bauanon 6yitnu capatonu (BBC) 0HKOIOrMK KacalIMKIap Opacuia 3HT XU YpraHuiraH Ba
Ovp BaKTHMHT Y3UJa SHT KYT OJJIMHM OJIMII MyMKHH OYJraH matojiorusuiapiad Oupu XucoOnaHaau.
GLOBOCAN 2020 mabaymoTnapura Kypa, kaxoH mukécuga 604 127 Tta sauru GauanoH OYitHu
capaToHu xonaT Ba 341 831 ta ynum xonatu Kaia stuiaran 6ynuo0, Oy aémmap opacunaru Gapua
xaB(uu yemanap Tyzunmacuaa 6,5 % uu Tamkui stanu [6]. Kacammanum napaxkacu MUHTaKaiapra
Kapal (hapk Kuiau: HT I0Kopu KypcaTkuuinap Adpuka mamnakariaapuaa (100 000 aénra 40 Taraya),
Kanyou-Illapkuit Ocuéna (100 000 aénra 25-30 ta) ky3atuica, EBpona Ba lumonuii Amepuka
mamiakariapua 0y kypcatkud 100 000 aénra 10 Tazan kKaMHU Talikwi 3taau [4].

Kam Ba ypra mapomaanu Mamiakariapaa OauafoH OYiiHUM capaToHM aémnap opacuja
yupaiauran OGapua XaB(iau ycmManap MUMAa KacajulaHUII Oyitnuya 2-YpuHHH, YIUM KYpCcaTKU4d
Oyitnua osca 3-YpuHHM sSrawiaiad. Ymly MamiiakaTiapia Kampaa Oup Mapra CKpPUHUHT
TeKIIMpYyBHUIaH yTrad aémiap ynymu 20 % nan kam 6ynu6, Oy XosaT YIuM JapakaCHHUHT IOKOPH
Oynuimra TYFpUAaH-TYFPU TabCUP KYpCaTaau.

EBpona mMuHTaKacuza TU3UMIIM CKPUHMHI JACTYPJIADUHUHT JKOPUM ATWIMIIM HaTHKacuia
cyurru 30 iun naBommaa OavajgoH OYiHM caparoHu Ownad kacayutanum 70 % JaH OpTHKKA
kamaiiran, lllumonuii EBpoma mamnakarnapuna (IBenumsi, ®@unnsunus, Hopserus) sca ymoOy
kypcatkua 100 000 aénra 3—4 TamaH ommMaiinu. YmOy MamiakaTiapia oAaM HanuuiomMa
BupycuHHHT (OIIB) 10KOpH OHKOT'€H THIUIApUra Kapliy 3MJall JAacTypJapUHUHT KOPU 3TUIINIIH
CIN H-III mapaxkanu capaToH OJAM XOJATIAPUHUHT CE3UIAPIIM KaMaluIIira oinub KenraH.

V36ekucron PecryGmukacuma 6GauamoH OVilHM capaTOHM aéiap OpacHja dHC  KYII
yupaiauran ydra xaB(au ycma karopura kupaau. PecnyOnuka MXTHUCOCTAIITHPHITaH WIMUK-
amanuii THOOMET Mapka3u oHkosiorus Ba paauosnorus (PUOBaPMATM) mabnymotiapura kypa, 2011
Hunna 1232 ta ssHrU Xonat Kaia atuiran 0ynca, 2016 fiunna Oy kypcarkuya 1564 Tara, 2022 iiunga
aca 1851 Tara erran 6¥au6, 10 iiun numna 50 % JaH OPTHK YCUII Ky3aTHITaH. YIIHM X0/IaTIapy COHI
sca 620 TamaH 969 Taraua omraH OynuO, SHI IOKOPH KypcaTkuuwiap THOOMI HH(paTy3uamacu
HucOaTan mact Oynran xyayanapaa — Kopakanmoructon PecnyOnukacu, Cypxonpmapé Ba
Kamkanap€ Bunositiapuia Kaij 3TUITaH.

2000 1769 1851
1800 1630
1600 1447
1400 1232
1200 013 969
1000 768 854
800 620
600 —_—
400
200 0 17 23 30 50
0
2011 2015 2018 2020 2022
e fHMU XONATNIAP e Y IIM Yeuw (%)

1-pacm. Y36exncron Pecny6nukacuna 6auanon GiHY capaToHN GHJIAH Kaca/IAHHII Ba YIIHM
kypcatkuaiapu (2011-2022 iinnnap)
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Man6a: Pecry0Onrka HXTHCOCTAIITUPUITAH MIMHM-aManuil THOOMET MapKa3u OHKOJIOTHS Ba
panuonorus (PUOBaPUATM), 2024 itun xucobotu [1].

PecnyOnukana 6auanon OYHHU capaToHM OMJIaH KacalTaHMII KYpPCATKUYWIAPUHUHT OIIUIIN
Oup Karop oMusuIap 6unad OoFiMK 0YnIMO, ynap Kyiuaaruiapad noopar:

— aXOJIMHUHT ypTaua KyTHITraH yMp JaBOMHUMJIMTMHUHT OPTHUILN Ba aXOJIMHUHT KapHIly;

— MWIMI OMMaBHi CKPUHUHT JACTYPUHMHT MaB)KyJ dMacJMIH;

— a€map opacuaa OIlBra kapiu sMiam KaMpOBHUHUHT YEKJIAHTaHIIUTH;

— Xyaynui THOOMET Myaccacajapuaa JUAarHOCTUK MHGPATy3WJIMAaHUHI €Tapid Aapakaaa
PUBOKJIAHMAr aHJIUT 1.

Age-standardized rate (World) per 100 000, incidence, males and females, in 2017 ‘ GLOBAL CANCER
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pacm. bauanon OYyitHM capaTOHUAAH I100aj1 KacaJulaHUII KypcaTKU4iIapu (KaXxOH MUHTaKaJIapu
kecumuzia, GLOBOCAN 2022 mabinyMoOTIapHu acocuza)

Kaxon Cormukan caxyam — tamkwiotd  (OKCCT) mabaymoTnapura Kypa, Yiaum
KYpCaTKUYJIapUHUHT SHT [oKopH aapaxkacu Caxpou KaOupnan sxanyOna sxoimamran Adpuxa
MamIlakaTiIapuaa Kaia stunrad 6ynuo, y 100 Munr aénra HucOatan TaXxMUHaH 28 XONAaTHH TAIIKHII
staau. llly Ounan 6upra, EBpona MmuHTaKacuaa Ma3kyp KypcaTkud 5 xoJiataaH ommMaiimm [4].

Xas¢ omuiiapu

BBC acocuit stuonmoruk omunu OIIB xucobmanamu. Y wuHBa3uB OavagoH OVitHU
yemanapuauHr 99,7 % xonatuaa anuknanaaud. Xo3upru Bakraa OIIBuunr 200 naH opTHK Typu
MabiyM OYnub, ynapaan TaxMuHaH 14 Tacu 10KopH OHKOreH xatapra ara (16, 18, 31, 33, 35, 39, 45
Ba 6omkanap). BbC 6unan sur xyn 6ornuk 6ynran Typiaap OIIB-16 Ba OI1B-18 0ynu6, ynap ymymuit
xonataapHuHr 70 % ravyacuHM TalIKWI 3TaaHu.

Bupyc Gauamon OyitHu Oazan snuTenuilt XykalpaidapuHu 3apapiad, Xyxaipa-xyxaiux
JIHKcura unterpauusiianaau Ba E6 xamna E7 oHKOOEIOKIapUHUHT SKCHPECCUSICUHU KY3FaTaju.
Yby oHkoOenokiap ycMa YCUIIMHUHT acocHuil cympeccopiapu O0ynran pS3 Ba Rb okcuunapuau
WHakTUBNamTupaau. Hatmwkana nepsukan uatpasnurenuan Heornasus (CIN I-I1I) puBoxianany Ba
KeHMHYaIMK UHBA3UB 0auajoH OYHHU capaTOHHUra OIU0 KeNlaau.
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OIIB undexumsicunan tamkapu, bbC puBoxkianumuga KyWuaaru Myxum xaB( oMuimiapu
XaM KaTTa axaMHsTra ara:

— K11 MapoTaba TyFpyK Ba JKHHCHI Xa€THUHT 3pTa OOIIaHUILY;

— TaMaku 4ekuil (xaBpuu 2 Gapobap omupaIm);

— IMMYHHTET TaHKUCIIUTH XoJatiaapu (kymianan, OUTC/OUB);

— OpaJl KOHTPALENTUBIAPHU Y30K My/1aT KaOyJ KUJIMIII;

— IIaCT MWKTUMOMM-UKTHUCOAUM X0JIaT;

— MYHTa3aM CKpPUHUHT Ba SMJIAIIHUHT MaBKy/ SMaclury.

Tankukornap 1myHu kypcaraauku, OWB Ounan wunummpnanran aémiapaa BbBC
puBOXIaHUII XaBpu 5-6 GapoOap I0KOpW OYiagu, TaMakud YEKUII 3ca JUCIIIa3USTHUHT MHBA3HB
IIaKJIra YTUII 3XTUMOJIMHYU CE3WIAPIIN Japa)kaia OIIHpaIH.

2. bayanon OyiiHM CapaTOHMHH CKPHHMHI KHJIMIIHMHI 3aMOHABHH YCy/JIapH Ba
YJIAPHHUHT CAMapagopJIura

bBC camapany CKpUHUHI KWIMII YIMM KYpCaTKUWIAPMHM KaMaWTHpHILAA Xal KWIyBYH
axamusTra sra. JKCCT Gaxonamura Kypa, MyHTa3aM CKpPUHHMHT Ba CapaTOH OJIIU XOJIATJIAPHU ¥3
BaKTH/Ia AABOJAI OpKaJIU KacallIUK XoJaTiapuHUHT 90 % ravya oiaiuHU OJIUII MyMKHH.

CyHrru yH HuuMkiIapaa JUarHocTUKa COXacuJaa yuTa acoCHil MyHaluII IaKJUIaHIu:

— BU3YyaJl CKDUHUHT yCYJUIapH;

— IIUTOJIOTUK CKPUHUHT;

—OIIB Mounekymnsap TecTiam.

Busyan ckpunuHr (ykcyc kucjaoraan tect, VIA/VILI)

VYkcyc kucnoracu 6unan Buzyan kypuk (VIA — Visual Inspection with Acetic acid) Ba
Jlroronp sputmacu Omian kypuk (VILI) )KCCT TomoHuaaHn pecypciapy YeKJIaHTaH MamilakaTiap
yUyH OMpiiaM4M CKPHUHMHT YCYJIM cUdaTua TaBCHs STHITaH. Y CYyJTHUHI MOXMATH OadazoH OYiHU
MUTENUHCHHY 3—5 % JI1 YKCyC KUCIIOTacH OMJIaH MIIUIOB OEepHILTa acocIaHa u, OyH/1a SAPO 3UUIIUTH
IOKOpHU OYJIraH MaToJIOrMK y4acTKaliap BaKTHHYAIMK OKapHO KypuHaIu.

26 Ta TaAKUKOTHU KamMpad oJraH MeTa-TaxJIHJ HaTwxkanapura kypa, VIA ycyauHuHr yprada
ce3yBuaHuru 67 %, y3ura xocnuru 3ca 84 % HU TALIKWI 3TaAU. Y CYJTHHHT acocuil ad3aiiuru —
ap30HJIMIY Ba TEKIIMPYBJaH CYHT Japxoi JaBojlalll MMKOHHATH (“‘screen-and-treat” mozemnm)
MaBXyUIMTUIUp, Oy 5ca Ha30paT THU3UMHM YEKJIAHT'aH MaMJlakaTiap y4yH alHUKCAa MyXHM
XHUCOOIaHa .

[y 6unan 6upra, BU3yajl CKpUHHUHT yCYJIJITApUHUHT KAMYMIIMKIIApU XaM MaBxky [l 6¥1u0, ynap
IOKOPH Jlapa)ka/lard CyObEKTUBIMK, MyTaXxacCUC TaKkpubacura Ky4au OOFJIMKIMK Ba HATHXKAJIAPHUHT
KaTTa Bapualesuru OuaaH TaBcuQIaHau.

2-xaaBaJjl. Buzyasl CKpUHUHT yCyJUIapUHHUHT Ku€cuil TaBcudu

Yeya Cesrupiuk Cneu:lzl)mcﬂ Adzamnmmkaapn Yexy1anuuiap
VIA 60-70 % 80-85 % Ap30H, Te3K0p, CyObexTuB Oaxosa
naGopatopus Tanabd
STUIMaN N
VILI 65-75 % 85-90 % SCJ mukacTnaHUIIIapUHA Vkurunn Tanab sTunaam
AXIIUPOK AHUKJIAII
VIA + | 75-80 % 80-88 % FOxopu cesrupauk Nminab ynkapuin
VILI MACTJINTU

Man6anap: WHO Technical Report, 2021; Qiao et al., 2008; Sankaranarayanan et al., 2012.

Huronoruk ycyanap (ITAIl-Tect Ba CyIOKJIMKJINA IIATOJIOTHS)

Huronoruk ckpununr bbC anuknamga 60 iinngan OpTUK BaKT JaBOMHUAA “ONTHH CTaHAAPT
xucobnann6 kenmokna. Kmaccuk ITAIl-tect (ITamanukomay ycynu Oyiimua) HMHBa3uB >kapacH
PUBOXJIAHUIINAAH aHYa OJJAMH SMHUTEIUUIard CapaToH OJAM Y3rapulUIapHUA aHHUKJIAl UMKOHUHU
O6epamu. YmOy ycyn unk Oop 1941 #mnna AKHIna sxopuit stunran O0ynu6, bbCnan ynum
kypcatkuunnu 70% naH OpTUKKA KaMaUTHpUIITa XU3MaT KUJTaH.
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LluToNMoruK TaxXJIMIIHUHT 3aMOHaBHH Typu — cylokmukian nutonorus (Liquid-Based
Cytology, LBC) npenapatiap cudaTHHU SXIIWIALI, COXTa HATH)KajJap 4aCTOTACMHU KaMalTHPHIL
XaMmJa Oup XUl HaMyHaaH napasuien pasumaa OIIB Tect YTka3ui UMKOHUHM SpaTajy.

3-aaaBaJjl. LIUTONOruK yCyIJIapHUHT cCaMapaopJIuru

Yeya | Cesrmpauk | Cnenndukiank Adzasmmkaapn Kamuniurn
ITAII- 53-70 % 90-96 % Coppmanuru, Tapuxuil kKivHUK | UHCOH OMUJIUTA
TECT Oaza OOFIUK
LBC 75-85 % 85-95 % IIpemapar cudaru rokopu, | Kummarnuru

MaTepHaJIHU CaKJIalll UMKOHHU
LBC + |90 %+ 90-94 % Tpuaxx yuyn »Hr ™MakOyn | Madparysunma
OIIB BapUaHT Tanabd Kuiagu

Arbyn Ba xammyammudnap (2020) mabmymoriapura kypa [3], CYIOKIMKIH IIMTOJOTHS
aHbaHaBUl ycynra Hucbatan 15-20% 1okopu ce3yBUaHIMKKa dra OynauO, ¥y3ura Xociuk
KypcaTkuuiaapu aespiau oup xwigup. Iy 6unan 6upra, quTONOrMK 6axoiam Xaid XaM JadopaHT
Majakacura 60rnuK 0ynub KoIMOKAa Ba uHTepnperaus xatonapu 10% rava xomarnapaa ydpamiu
MYMKHH.

OIIB Tectiam (JJHK Ba PHK quarnocruka)

IOkopu onxoren turmum OIIB Tecrnam OayagoH OYIiHM capaTOHM CKPUHUHTMHUHT SHT
ce3yBUaH yCyJHM xucobOimaHagu. Ymoly ycyn MOp(hOJOTHK Y3rapuiuiap pUBOMKIAHUIINIAAH OJAWH
BupycHuar JIHKcu &xku MPHKcuHu aHuknam wMKoHWHM Oepamud. AManuérna dSHT  KEHT
kymnanunaérrad Tuzumiapra Hybrid Capture 2 (Qiagen), Cobas 4800 (Roche), Abbott RealTime
HPV Ba BD Onclarity TecT miargopmanapu Kupaau.

Arbyn Ba xammyamumduap (2020) ToMOHUAAH YTKa3WIraH METa-TaxJIWI MabIyMOTIapura
kypa, OIIB TectnamuuHr ypradya celyBuaniaura 95% ra eraau, y3ura xocnuru sca 88-92%
opanuruna 6ynagu. PHK acocuparu tectnap (macanan, APTIMA HPV Assay) JIHK tectnapura
HUcOaTaH coxTa MycOaT HaTH)Kajap YaCTOTACMHUHT MACTIUTU OUJIaH axpaiud Typaau.

OIIB TecTiiapuHUHT ad3a/UIMKIaApH:

— IOKOPH CE€3YBYAHJIMK (CKPMHUHI MHTEPBAJIMHU 5 Hiuiraya y3alTHpHUII UMKOHUHU Oepajn);

— MaTepHaJIHU MYCTaKWIJI OJIMII UMKOHUATH (¥3-Y3uHu Tecinam — Self-sampling);

— IOKOpH KaiiTa TaKpopIaHyBYaHIMK Ba OOBEKTHBIHUK.

YeksoBapu: MOJIEKYJIAp J1IaOOpaTOpusl MaBXyMIMTMHM Tanad KWIMIIM Ba peareHTJiap
KUAMATHHUHT FOKOPUJIUTH.

KomOunanusiianran éngamryBiap (co-testing)

OHr MakOyn ycyn cudaruia KomOuHamusianrad éuaamys — sisbHU OB Tect Ba nuTonoruk
TEKIIMPYBHH OWp BakTAa yTKasui (“co-testing”) xaOyn kuwimuran. Ymoy ycyn 30 émjgaH xarra
aénnap yuyH AMepuKa akyuiepiap Ba ruHekonoryiap kosiexu (ASCCP) ToMOHUAaH TaBCHUS STHITaH
[2].

Kaiser Permanente (AKI) TomoHMIaH YTKa3WIraH WUPHUK KOTOPT TaakukoTuaa (n = 1,2
MUITHOH aén) co-testing ycynuuuHr CIN I+ xonatiapau anukiamjgara cesyByannuru 97,5% Hu,
y3ura xocnuru 3ca 91% HU TalIKuI 3TraH.

4-anBaJi. bauanon OYiiHU capaTOHM CKPUHUHTMHUHT aCOCUH YCYJUIApUHU KUECUI

Oaxounant
Yeyn | Cesrupiauk | CrienmuK/InK CKkpuHHMHT H3ox
HHTEePBAJH
VIA 60-70 % 85 % 1 #iun Kam pecypciapra ara
MaMJIaKaTJIap Y4yH MOC
[TAII- 60-70 % 95 % 3 i FOxopu TapoMaJiTn
TECT MaMJIaKaTiIap/ia CTaHIapT
OIlB 95 % 90 % S iun OHr camapanu
TECT
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Co- 97 %
testing

91 %

5 tun

Onrtuman Moael

o

B

Co-testing
Kosnbrmockomnus

3-pacM. 3aMoHaBHii CKpUHUHT I Tpuaxk 6ockuwiapu (OITB — Co-testing — Konsnockonus —
buornicus)3. Konbnockonus u e€ miudpoBast SBOIOLH

Konbnockonus cyurru 90 iinngan opTUK BakT AaBoMHa Oa4a oH OYIHHUHUHT capaTOH OJIU
XOJIaTJIapy Ba CapaTOHMHU aHUKJIAIIIa aCOCUN TMarHOCTUK ycyJutapaaH Oupu 0Yiau0 KoiaMmokna. Y
wik mapotaba 1925 vunna [Nanc ['muzensmann (Hans Hinselmann) tomonuman takiud »Tuiaran
6y1n6, ury BakTAaH OyEH METOIMKA Ce3UIapin Japakaa TAKOMUIUIAIHO OOp/Iu.

3. Knaccuk KoJIbIIOCKONMS BAa YHHHT KJIHHUK cCaMapagopJIuru

AHnbaHaBUH KosibItOcKomusl OavagoH OVitHM ro3acunHu 10X nman 40X rava xaTTtajaamTupuo
KYpUlll, KOH TOMHpJIAD PACMUHH, SMMUTEIMAT Y3rapullljapHH Oaxojaml Xamaa OHMOICHS Y4YyH
IIyOXaJid y4acTKaJIapHU aHMKJIAIl UMMKOHUHM Oepaau. YOy yCYJTHHUHT JMAarHOCTHK CE3yBUAHIIUTH
48-83% opanuruma, y3ura xocauru 3ca 70-90% HuU TaIIKWI ATaIu.

Kosnbrockonuk 6axoMautHUHT aCOCUN ME30HIIapy KyHuaaruiapjad noopar:

— aneTo0eNblii yyacTKaJlapHUHT MaBXY/UIUTH (YKCYC KHCIOTacUra peakius);

— IyHKTYalusi Ba MO3auK pacum;
— MaTOJIOTHUK KOH TOMUpJIap;

— TpaHchopmarus 3oHacuHUHT yerapaiapu (SCJ).

BupoK, KOJIBIIOCKOMUSHUHT aHUKJIUTU KYTI )KUXATIaH Bpad TakpuOacH Ba KYJUTaHWIAETraH
yckyHa cugaTura 0ornuK. TagKuKoTIap MyHH KYpcaTaJnuKH, sSsHTH OoluIaral MyTaxaccuciap OuiiaH
sKCHepTiIap ypracunaru uatepnperanus ¢papku 25-30% rava eTuI MyMKHH.

S-aaaBaJi. Kiaccuk KoJIbITIOCKOIHUS caMapaIopJIMIu KypcaTKuujiapu

ITapamerp JAnana3on Ypraua Kuiimar
Cesrupnuk 48-83 % 68 %
Crenudukimk 70-90 % 80 %
Myc6at nporHocTUK Kuitmat 65-78 % —
Mopdonorus 6usiaH MyBOQUKIUK 70-85 % —

Man6anap: Massad Ba 6omik., 2017; Pretorius Ba 6omik., 2018; Wentzensen Ba 6omuk., 2020.
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Knaccuk KombMOCKONUSIHUHT acoCuil a3ayuTUri — MaTOJOTHUK YYOKHU BU3Yall JIOKAIU3ALUs
KUJIHIL, OMOMCHS yUyH MakOyJ1 *KOWHU TaHJIAI Ba YTKAa3UJITaH JJaBOJIAIll caMapaJOpJIMTHHU OaxoJalll
UMKOHMATUIMP. YCYJIHMHI KaMUWIMKIApUIra 53ca CYOBEKTUBIMK, HATHKAJIAPHUHT OKOpU
BapHa0eJUTUTU Ba MHCOH OMUJIMTA KyWJIH OOFIMKIIUK KUPAH.

OnTuK Ba pakaMJIAIITHPUJITaH KOJIbIIOCKOMIAp

3aMOHaBM KOJIBIIOCKOIIAP I0KOPH aHUKJIMKAAru pakamin kamepanap, LED épurui Tuzumun
Ba aBTOMAaTHK (hOKyciaml MMKOHUSTH OWJaH >KMXO3JaHraH. byHpmalt Tusumiap Bu3yanu3auus
cuatuHu owmMpHUIl OuiaH Oupra, TacBUpPJapHM apXuBjaml, OEMOpPHM IUHAMMUK Ky3aTHII Ba
TeJeMeMLIMHA OpKalu Maco(aBHii Maciaxariap YTKa3ull UMKOHUHU Oepau.

Pakammamupmiran  konenockoruiap  (digital colposcopy systems) >xkopuilt  STHIMIIN
JMarHOCTHKA XKapaéHUHU OOBEKTHB Ba KaliTa TUKIaHyBuH (reproducible) gapakara onu6 4ukau. OHT
KEeHI TapkairaH tuzumiap karopura MobileODT EVA System, Cerviray Al, Lutech D150 Ba
Keesplus Digital Colposcope kupaau.

886 Hadap OemMOp MIITHPOKHIA YTKA3UITaH PaHIOMU3ALMSIIAHTaH TAAKUKOT HaTXalapura
Kypa, pakaMmiM KOJBIOCKOIHMS JAUArHOCTUK ce3yBUaHIMKHH 89 % raya ommpras, Oy 3ca KJIACCHK
KoJIbITocKonusiaaru 72 % xypcarkuura HucOaTaH UIIOHWIN IOKOPH SKaHU Kai stuirad (p < 0,001).

PakamamTupuiiran KoJIbIIOCKOIUTAPHUHT acocuil ad3aluIMKIIapy Kyiuaaruiapaan noopar:

* BU3yaJIM3alus KkapaéHuHU CTaHAAPTIAILTHPUILL

* Maco(aBuii HHTEPIpETALUs Ba TeJIEeMEIUIIMHA UIMKOHUSTH;

* peal KIIMHUK TaCBHPJIap apXUBU OPKAJIM BpawIapHU YKUTHIILI,

* xaB()HM aBTOMATUK 0ax0all y4yH CyHbUI UHTEIUIEKT MOJEUIapyu OMIaH MHTETpalysL.

Koabnockonusga cy0beKTHBJIMK MyaMMOCH

TexHONOrMK pHUBOXKIAHMIITA Kapamac[aH, KOJBIIOCKONHUK JWArHOCTHKA XaJld XaM HHCOH
oMuiHMra OOFIMKJIMTMYA KOJIMOKIA. XaTTo TaxpuOamu MyTraxaccuciap ypracuiaa xam Kamma
MyBODUKINK KodppuunenTH (k) 0,45-0,55 nan ommaiiam, Oy 3ca HaTHKATAPHUHT YpTaya Japaxaja
KaiiTa TUKJIaHyBYaHJIUTUHH KypcaTa/iu.

Massad Ba xammyammdnap (2017) tagkuxoruaa 25 % xonaTna KOJBIIOCKONHK XyJIOca
MOp(OJIOTHK HaTWKanap OWiIaH MOC KeJlMaraHu aHHuKJIaHraH. AMHMKca, €Hrwi1 Ba ypraya
mucrnasusinap (CIN [-1I)au 6axonamniga xaTo SXTUMOIU IOKOPH OYIraH.

IFCPC (2011) Tepmunonorusicu Ba Swede score kaOW CTaHIapT IIKaJaJlapHU KYIiail
Oaxonan OOBEKTHBIMIMHUA MabJIyM Aapakala OUIMpca-ia, MHTEpIpeTalusaard BapuaOeIUIMKHU
TynuK Oaprapad stmaiinu. Ly cabGabnm, pakamiM Ba CyHBHH HMHTEIUIEKT €paamuia Kyiuiad-
KyBBaTJIaHAIUTaH KOJBIIOCKONUSHU PUBOXKIAHTUPUIN TAIIXHUCHHU CTaHIAPTIAIITHPUILIHUHT 3apyp
0ockuuM cudaruia KapaaMoKa.

ITaTroMoOp(0JIOrMK TACTUKHUHI POJIH

[TaTomopdomnoruk TekmupyB 6a4agoH OYIHHN capaTOHU TAIXUCUHHU BepUPHUKAIIMS KUIHIIIA
XaJl KWIyBYM Me30H xucobOnaHamu. Kompnmockonusina mryOxamu e6 OaxojaHraH ydacTKanapiaa
Ouorcus onuil MaxOypuit 0Yau0, MaTOruCTOIOIUK JUATHOCTUKA CE3yBYAHIUTU TaXMUHAH 95 % HU
TAIIKKUI 3TAJIH.

KonbrnockonussHu MoOp¢OJIOTHK TEKIIHUPYB OwilaH yHFyH KYJUlaml OpKalW TUarHOCTUK
aHMKJIMK Japaxacu 93 % naH I0KOpUra eTHIIM MyMKHUH. BUpOK OHOICUs >KOMMHM TYFpU TaHJall
TYFPUIAH-TYFPU  KOJBIOCKONMMK  Oaxonam  cudarura Oornuk  Oynud, Oy  xkapaéHHU
aproMaTiamtupuil  (CHU-HaBuranus) TalIXUC XaTOJNAPUHU KaMaWTUPUIIHUHT  UCTUKOOJUIN
HYHanuIm xucobnaHau.

4. baya/i0H OViiHU CAPATOHU AUATHOCTUKACHAA CYHbUIl HHTEJIEKT

Cyurru  ¥ummmapna cywbuil  uHTeuiekt (CH)  TuOOMI  AMarHocTuka, >KymiajaH
OHKOTMHEKOJIOTHSI COXaCHMHMHI aXpajMac KucMura ananau. Mamwmna yxkutum (ML) Ba uykyp
Ypranum (DL) TeXHOJOTUAIApUHUHT PUBOXKJIAHUIIN KOJBIOCKOMHMK Ba IUTOJOTMK TacBUPJIAPHU
aBTOMATHK HMHTEPIIpEeTalUsl KWIyBUM THU3MMJIAPHU >KOPUM STHII MMKOHUHHM OepuO, CKPUHUHT
caMmapaJIOpJIMTUHM Ce3UJIapIu apaXkaia OLUIUPIH.

CH TM3MMJIADMHUHT APXUTEKTYPACH Ba HILIAII TAMOWMILIapH
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bayanon OViiHM capaTOHM JMArHOCTUKACUAA CYHBUH MHTEIJIEKT, acOCaH, KOJBIIOCKOIUK
TacBUpJapAard MaTOJOTMK Yy4YacTKaJapHUHT MOP(OJIOTUK XYCYCHATIApUHHM aHHUKJIAH OJlaJuraH
KOHBOJIIOIIMOH HeWpoH TapMmokiap (CNN)ra tasHanu. MabiyMOTIapHU KaiTa MIUIAm Kyduaarua
OocKHUIapAa aMmalira Oy pHUiIaau:

1. Ouaunaan nuioB Oepuin (Preprocessing) — moBKuHIapHU 0JUO TalIaml,
EpYFIMKHM Ty3aTHII, KOHTPACTHU HOPMAaJUIAIITHPUILL,

2. Cermentanus (Segmentation) — tpanchopmarus 3onacu (SCJ) Ba matonoruk
y4yacTKaJlapHU aXKpaTulll,

3. Kaaccuduranus (Classification) — CIN mkanacu 6yitnua (CIN I-III éxu naBa3us
capaToH) TacHUJIaIL,

4. XaB¢puu 0axosnam (Risk scoring) — rokopu gapa)xcajiy MHUKACTIAHUII 3XTUMOINHU
xucobar.

CU tuzumiiapu Mop¢OJIOTHK KUXATAaH TaCAUKIAHTaH MUHIJIA0 aHHOTALUSIaHT aH
TacBUpJIAp acocuia YKUTUIAAU. YHUBEpcAITMKHY omupuil Makcaauaa ResNet, VGG16,
EfficientNet Ba Tpancdopmep acocugaru ruOpua apxXUTEKTypaiap Ky TaHHIAIH.

CyHbuii HHTE/UIEKT TeXHOJIOTHSVIAPMHHUHT IHATHOCTHK CAMAaPaJ0pJIMIru

Kynnab unmuil tTagkukornap cynbuil uHtemwiekt (CH) anroputmiapu Tamxuc Kyuiina
IOKOpY aHUKJIMKKA 3Ta 9KaHUHM Kypcatrad. Hu Ba xammyamnuduap (2020) ToMoHUAAH YTKa3WiIraH
MeTa-TaxJIua  HaTwkanapura kypa, CIN2+ xomatnapuun anuimamzaa CHM TU3MMIapuHUHT
OupIamITHPUITaH ce3yBUaHauru 86 % Hu, cneunukiura 3ca 83 % HU Takui 3TraH 6ynuo, Oy
KypcaTKu4Iap TaxpuOaan KOJBIIOCKONMUCTIAp HaTWxanapura (Moc pasumiaa 85 % Ba 67 %) TeHr,
allpuM XoJulapAa 3ca yjaapJaH YCTYH dKaHJIUTH KailJ 3TUJITaH.

Zhang Ba xammyauuduap (2022) TOMOHUAAH YTKAa3UITaH TU3UMIIUM 0030pAa KOJIBIIOCKOITUK
TacBUpJapHU Taxjauwi kuiumaa CHU-kinaccupukaTopiapuHUHT Ypradya aHUKIUrd 91 % HM Taimkun
9TraH, aBTOMAaTHK CErMEHTAlMs KyJUIaHUITraHa 3ca ce3yB4YaHauk 12 % ra omras.

6-xaaBas. CY MIuTHpoKUIary Ba yHIaH TalllKapy KOJIBIIOCKOIUS caMapalopJIuT MHU
Kuécuii Gaxosan

. AHBaHABUH CHU-kouabnockonus (Cerviray Al,
Kypcarknu
KOJIbIIOCKONHS DeepColpo)
Ce3yBUaHIIUK 71-75 % 87-91 %
Crenuuximk 68-72 % 83-88 %
Mopdonorus 6unan 78 % 92 %
MYBODUKIIHK
WNurtepnperaiust BaKTH 45+ 10 12+ 4
(conus)

[y Tapuka, CyHbHI HHTEIUIEKT Ha(akaT TallX1C aHUKJIUTHHA OLIUPAan, OaIKu

MHTepHpeTalys BaKTHHU Kapuiid 4 6apobapra KUCKapTUpaIH.
4.3. IIuTOIOrMK TUATHOCTHKA/IA CYHbUI HHTEJUIEKTHH KYJLI1a1I

[{uTonorus coxacuaa CyHbUH UHTEUIEKT aTUIIUK Xy KaiipalapHu aBTOMAaTHUK aHUKJaMl, (GoH
IIOBKUHJIApUHK (prITbTpIam Ba Xyxaiipa TacBupiapunu Bethesda Tusumu acocuna racaugiam yayH
KYJUJTAHUJIA]IH.

DeepPap, Hologic ThinPrep Imager Ba PapNet tusumnapu 94-96 % anuxiuk, 95 %
ce3yBuaHJIuK Ba 94 % cnenupUKINK KypcaTKUWIapuHU HAMOEH 3TraH.
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Mebépun ASC-US LSIL HSIL

4-pacm. DeepPap tuzumu épramuna XyxapalapHu aBTOMAaTHK KIacCU(pHUKAIMS KUIUII HAMYHACH:
HopMal Xyxaipanap, ASC-US, LSIL, HSIL.

Wang Ba xammyamudiap (2023) tomonugan ytkazuinrad Taakukotaa S0 000 Ta mUToNIoruK
tacBup acocuga CNN monenuuu yxurum Hatwkacuaa HSIL xonmartnapunu anuknampa 94,7 %
Ce3yBUAHJIMKKA 3pHUIIMIraH 0yaub, Oy MHCOH SKCHepTIIapu HaTwxkalapuaad 8 % IOKOPU SKaHIUTU
KypcaTuiarad. ABTOMaTHK TaxJIWJI XUCOOUTa IUTOJIOTMK CKPUHUHT I0OKOPH Jlapakaia TaKpopIaHyBUYH
(reproducible) Ba Mopdosioriap COHM YeKJIaHTaH Xy 1y U1ap/ia OMMaBH KYJUIaIl y4yH SIpOK/IH yCyira
alJIaHMOK/A.

4.4. iupuk KJIMHAK CHHOBJIAD

Xutoiiga 250 000 nadap aén umtupokuaa yrkasuiarad DeepColpo kyn Mmapkaszinu TaAKUKOTH
CIN2+ xonatnapunu anuknamnia 94,7 % cesyBuannuk Ba 90,3 % cneunuKINKHA HAMOEH 3TTraH.

Xunmuctonga SEVIA Al munor mactypu MoOwi KypuilMmanapAaH (oiigamaHuIl OpKaau
CKPUHUHT KaMpoBUHH 28 % ra ommpuil Ba xapaxamiapau 30 % ra kaMmalTHpUII UMKOHUHU Oeprat.

Bbytok bpurtanus Ba I'epmanusiga NHS Al Colposcopy TM3MMHMHU XKOPH 3TUII HATHXKACHAA
TaXJIMI BakTH ypTaua 45 coHusaan 12 conusraya Kuckaprad 0yauo, maroMopdosioruk MyBOGUKINK
93,8 % HH TaIIKWJI dTraH.

7-wanBaj. bbC ckpuanaruga CU kynnanunumm 0ynya acocuil TaIKUKOTIap HaTHKaJlapu

Mamuakat / TH3UM Belll;)ll;-j:ap CesyBuaniuk | Cienuukink Xycycusitiiapu
Xwuroit (DeepColpo) 250 000 94,7 % 90,3 % Munnuit nactyp
XunauctoH (SEVIA) 35 000 89,4 % 87,0 % Mobun CU1

iargopmacu
Kanyowuii Kopes 886 89,2 % 96,7 % Okcnepriap Ounan
(Cerviray Al) CONUIITUPUII
Bbytok bpuranus / 5200 92 % 93 % Tenememuinua
I'epmanus (NHS Al UHTErpaLusicu
Colposcopy)

ManGanap: Zhang Ba 6o1k.; Kang Ba 6omk.; Hu Ba 6omk.; Wentzensen Ba Go1IK.
4.5. CyHbHil HHTE/UICKTHH KY/JIAIIATH YeKJIO0BJIAp Ba YAKHMPHUKJIap

IOkopu camapanopnukka kapamacnadH, CH TeXHOJNOTHSUIApUHM KOPUHA ATHUII KATOP
MyaMMoJiap OusiaH OOFJIUK:

1. Jlokan mabaymoraap erummacauru. Kymmaé CU monemnmap Ocué Ba EBpoma
MOMYJIALMSIAPH aCOCUIa YKUTHITaH 0Y1u0, 30K aXOJIMCHHHUHT T€HETHK Ba ATHUK XyCYyCHSTIapura
MOCTAIITUPHUII Tanad STUIIAIH.

2. HNudparty3nama. CU tuzumnapu 6apkapop MHTEPHET TapMOFH, CEpBEp KyBBaTilapu
Ba MabiayMoTiapau xumos kunuin TusuMuau (GDPR, HIPAA) tanab kunaau.
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3. Tk Macanajgap. beMopHUHr xaOapIop KWJIMHTAH PO3UJIMIH Ba aJrOpUTMIIAD
maddodruru TabMUHIAHUIIN HIAPT.
4. MyTaxaccucaapuu Taiiépaam. Bpaunap CU xucoGoTinapuHu TYFpU TAIKUH KAIHII

Ba MOJIEJIb XaTOJApUHU 0axoJiail OJIUIIN JIO3HM.

Kaxon cornuknu caknam Tamkuiaotd CH HE MycTakuil Kapop KaOyJl KHMITyBYM dMac, Oalku
épaaMuM MHCTPYMeEHT cudaTuia KYJUTauHu TaBcus 3Tagu. PakaT KOMOMHAIMsIIAaHTaH EHIAITYB
(OIIB + nuronorust + CH) opkanu ce3yBYaHIMK Ba CIIEHUHUKINK YpTachaa ONTHMal MyBO3aHATIa
SPUILIUII MYMKHH.

5. Xankapo Ta:xkpu0a Ba HKTHCOIUI caMapaIo0pJuK

Cyurru iummapna GauagoH OYHHM capaTOHM CKpHUHMHTHAA cyHbuil uHTewiekt (CH)
TEXHOJIOTUsUIapUIaH (oiJanaHuII KaXOH MUKECHAA KEHT TapKaiau. Pakamiu TexHojorusuiap Ba
TeneMeauuuHa puBoxu Tydaiimun CH tusumiapn HadakaT pUBOXKIAHTAaH MamilakaTiapnaa, Oalku
pecypciiapy YeKJIaHTaH JaBiaTiapa XaM caMapajiy >KOpUH STUIMOKIA.

XaJIKapo nuI0T AacTypJiap

Xwuroitna 2019 iiungan 6omnad “Al-assisted Cervical Cancer Screening” MUJUTHI TOMHXacH
amanra omupuin0, yaaa 250 000 nan optuk aén kampad onunras. DeepColpo Ba Huawei Cloud Al
tuzumiapu Epaamuaa CIN2+ xonatinapHu aHUKNAI ce3yBuaHnuru 94,7 %, cneuuduknuk sca 90,3
% HU TaILIKWJI 3TTaH.

Xunmucton Ba banrmamemnma SEVIA Ba VIA-Al mobun mmardopmanapu  KHUIILTOK
XyAyanapuaa MacodaBuil Bu3yall CKpUHUHT YuyH KyitaHuiamokaa. SEVIA Mobile Al (2018-2022
iit.) mompacuna 35 000 aén TeKmMpuiInO, CKPpUHUHT KampoBH 28 % ra omras Ba jaboparop
LUTOJIOrUsl OOCKUYMHU KUCKApTUPHUII Xpcooura xapaxatiap 30 % ra kamaiiras.

Kanyouit Kopesna Cerviray Al THU3MMHUHMHT MWJUIMA OHKOTMHEKOJIOTHS XHM3MaTura
MHTErpalus KWIMHUIIKA HaTWXacuga IOKOPH TaKpOpJaHYBUYaHJIMK Ba MOPQOJIOTHK TEKUIHpPYBIAP
OunaH sKuH MyBopuKIHK (k = 0,87; p < 0,001) Tacauxnanras.

EBpona Utrudoku mamnaxarnapuna (byrok bpuranus, I'epmanus, Hunepnanaus) Al-
KY/11a0-KyBBaTJIaHraH KoJibnockonusi + OIIB Tect + murosiorus (co-testing) moaemnapu sxopuit
srunrad. NHS Al Colposcopy mactypu (2021-2024 #if.) Taxiauia BakTMHUHT 45 coHusiian 12
COHUSITaya KUCKAPHILUTA SPUIINO, ce3yBUaHIMKHU 92 % N1aH macT TyldpMaras.

8-manBaj. bbC ckpununaruna CH TexHOI0TUsATIapuHH XKOPHM 3THI OYiinya XaJKkapo JacTypiap

Mamaakar / KampoB | Texnonorusi | CesyBuanimk | Cnenupmkiuk Hxruconuit
AACTYP camapa

Xurou 250 000 | CNN moxmenn 94,7 % 90,3 % -18 %
(DeepColpo) Xapaxar
XUHIUCTOH 35 000 Mobun 89,4 % 87 % =30 %
(SEVIA) mwiatdopma Xapaxkar
Kanyouii 886 Al- 89,2 % 96,7 % Kampos +25
Kopes KOJIBIIOCKOIIUS %
(Cerviray Al)
EN / NHS Al 5200 Co-testing + 92 % 93 % Taxui BakTu
Colposcopy Al x4 KucKapraH

CyHBUI UHTEIJIEKT TEXHOJOTUSIIAPUHUHT TUarHOCTUKAra eTapiIMiIiK Ba cudaTra TabCupu

Cynpuit unremnexkt (CH) Tu3uMiIapu aHbaHABUN CKPUHHUHITA XOC OynraH acocuit
TYcukiapHu 6aprapad STUII IMKOHUHH Oepaiu:

* Kaapaap ermmmoBuminrn — CU Tusumiapu TacBUpJapHH JacTIaOKMU capajalliHu
amanra omupuo, nryoxajiu XoJaTIapHy KCIIepT-Bpaura HyHainTupaiy;

* O0beKTHBJIUK — MHCOH OMUIU OuilaH OOFNMK cyOBeKTHB Xarojap Oaprapad »Tuiany,
HaTWKAJIApHUHT TakpopiiaHyBYaHIUTH (reproducibility) orrany;

* TeseMequIMHA — JTMAarHOCTUKA HATIKAJIAPUHU peasl BaKT pexumuza Macodaaan Typud
6axoJan UMKOHU SIPaTHIIAIH.
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Spandidos Publications (2021) ToMoHHMAaH YTKa3WiraH TaIKUKOTAa XUTOWHUHT YEKKa
xyayanapuaa CH acocupard AMAarHOCTHKA TU3MMIIAPHHM JKOPUHM ATHUII MYyTaxXacCHUCIap COHHU
Y3rapmaras xoJjj1a TeKIUpyB Ounan KaMpoBHU 41 % ra omupuIn KIMKOHHHU OepraHy KYypcaTuiraH.

A¢puka mamnakatnapuna (Tanzanus, Hwurepus) amanra ommumpwiran Al-Visual VIA
JoHuXagapu TMarHoCTUKa aHUKIUTUHY 85 % rada ommpras 0ynuo, mry 6uaH oupra EnroH HKoOuii
HaTykanap yiayms 23 % ra kamairas.
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5-pacm. CyHBbUI MHTEIUIEKT KOPUI 3TUIITaH/1a CKPUHUHT KAMPOBH Ba aHUKJIUTMHUHT OLIUILIN
(anpanaBwuii Ba Al-€nnamryBau kuécuit Takkocnam, 2019-2024 iiii. )
HUKTucopuii camapaaopJimk

Cynsbuit uarennext (CH) acocuaru €HiamyBiIapHUHT UKTUCOIUH ad3auknapu
KyWUJaruiapH y3 Uuura oJIajiu:

* IUTOJIOTHK TEKIIHUPYBIIAp Ba pearcHTIap XapakarJapUHUHT KUCKapHILU;

* TAIIXKUC KyHumra capaanagurad BaKTHUHT KaMalUIIug;

* KaliTa-KaifTa Tampudaap SXTUEKUHUHT KaMaWUIIIN;

* CKpUHHMHT MapKa3JIapuHHUHT YTKA3yBUAHIUK KOOUIHATH OLIUIIY.

WHO Digital Health Department Tomonugan 2023 #iunaa YTka3uirad MoJae/UIalI THPHII
HaTWKanapura Kypa, MU nqactypiapra CU-cKpuHUHTHE MHTETpalys KUIUII OpKalii Xap Oup
TEKUIMPUIITaH X0JaT yuyH cap(iaHaurad xapaxariap 1yOnuKar TeKIUPYBIapHU UCTUCHO KHIIUII
xucodbura 17-25 % ra kamairas.

9-manBaj. CH-cKpuHUHT )XKOpU STWIMIMMHUHT uKTUcoaui camapanapu (QKCCT Ba Mumnuit
JacTypiiap MabIyMOTJIapH aCOCUAA)

. CH xopwuit CH xopuit &
Kypcarknu . Yirapum
ATHJITYHYA 3THJITAHIAH CYHT

CKpUHMHTHUHT YpTada kuiiMatu | 42 USD 31 USD —26 %

(1 aénra)

WuTepnperanysi BaKTH 45 conus 12 conus =713 %
Enron mxko0uii HaTuxkanap 17 % 8 % -9 dous
yiymu IIYHKT
Kaiita tampudnap conu 100 % 64 % —36 %

EBpona xomuccusicu MabiaymoTinapura kypa (2024), CHU TU3UMIAQpPUHUHT TYIUK Y3UHU
KOIUTAILY >KOPUM 3TUITaHAaH KeMUH 3—4 K1 nunja TabMUHIIAHA M.
HikTHMOM Ba 3 THK aXaMUAT
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CHU TexHOJIOTUSIIApUHM JKOPUI ATHUII OHKOJOTHMK EpAaMiaH (olganaHuIl MUMKOHUSATHHU
KEHralTupa y, alHuKca KUIUIOK XyAyAIapy Ba JapoMajy mactT Mamiakatiap yuyH. CU-ckpuHUHT
THOOMI pecypcnapHM siHaga aaojaT/Id  TaKCUMJAIIHU TabMUHJIAWAM Ba MNpoduiIakTHKa
nacTypiapura OYaraH UIIOHYHU OIIUPATIH.

Iy Ounan Oupra, Katop ATUK Macajajap Xam jon3ap0 Oynud KoIMOKda: Iaxcuit
MabJIyMOTJIAPHA XUMOSI KWJIUII, aJrOPUTMIIAPHUHT OUYMKJIWTH Ba “MHCOH HAa30paTé’ TaMOWMIIHTa
puos stum. JXKCCT (2021) CHUnan ¢akar Manakaad MyTaxacCUC MIITHPOKHIA, €plaMyd BOCHUTA
cudparuga ¢olJanaHUIIHU KAThbUM TaBcHUA 3Taau, Oy aBTOMATHK TaIIXMC XaTojapu XaB(hHUHU
KaMaWTUPAIH.

6. V36exncronna CH-cCKpHHUHTHE 5KOPUii 7THII HCTHKOOLIAPH

Cynrru fiunnapna Y36exucron Pecry6nuKacuaa OHKONOTHS XM3MATH Ba  COFIHKHH
CaKJIallHU paKaMJIAIITUPHUII COXACH1a KEHT KYJIaMJiIi UCIOX0TIap amalra omupuiaMokaa. by xonar
6auanon OYitHu caparonnHu (bBC) Tamxucnam Ba CKpUMHHMHT Kuiuiira cyHbui uHTemnekt (CH)
TEXHOJIOTUSJIAPUHU UHTETPALMsl KNI Y9yH MyCTaXxKaM acoc sipaTaiH.

Menbépuii-xXyKyKHii acocsaap

TuO6uér amanuérura CH TeXHONOTUIIApUHM JKOPUH ATUIT KyHHJaru MebEPUM XyKatiap
OunaH Kynaad-KyBBaTIaHAIH:

« V36exucron Pecry6mukacu Ilpesupenturmnr I1d-5590-con ®apmorm (2020 i) —
axoJIUTa OHKOJIOTHK €piaM KypcaTHIl TU3UMUHHU TAKOMHJUTALITUPUIL YOpa-TaaOupIapu TYFPUCHIA;
* Basupmap Maxkamacununr 402-con Kapopu (2022 #.) — COFJIMKHU Cakjaml COXaCHUHHU
paKamJIAIITUPUIL TYFPUCUTIA;

* [Ipesunentaunr 11K-5130-con Kapopu (2021 i1.) — THOOMET GpaHMHN PUBOKIAHTUPHII Ba
MHHOBALUUIAPHU KOPUH ATHIL XAKUA;

* “Pakammu cormukHM cakjam — 20307 MWIIMI CTpaTerwsick — WHTErpalMsUIaHraH
MabJIyMoOTNIap Oa3ajmapuHu spaTuil Ba auarHoctukaga CU anroputmnapugan ¢olgamaHUITHU
Hazapja TyTaJu.

Ymby Xyxoxarinap oHKoruHekojorus amanuérura CHU TusumiaapuHu OGOCKHUMa-O00CKUY
YKOpUH ATHUII YUYH XYKYKHH 3aMHH spaTajiy.

Kopuii nadpaTy3niamMa Ba MUJI0T Tamad0ycaap

PecniyOnuka UXTUCOCHAIITHPWITAH WIMMHA-aMaauii THOOMET Mapka3W OHKOJOTHS Ba
panuonorust (PMOBaPMATM) xampa yHUHr xyayaui ¢unuamnapu 6asacupga nopratuB CU-
kousibriockorutap — Cerviray Al Ba Mobile EVA System épnamuia nwiiot joiuxanap OOluIaHTaH.

2023 #unman Oomma® Camapkann Ba AHmmxoH ¢ummamtapuga CHU-xombmockonwsi Ba
aHbaHaBUI BHU3yaJ JMArHOCTHKA caMapaJopiurdHu KuEcHi Oaxonaml amanra OLIMPUIMOKIA.
Jlactnabku HaTwxkanapra kKypa, caparos oiau xonataapuu (CIN II+) anuknam cezyBuannuru 72 %
naH 91 % rava omraH, TEKIIUPYB BaKTH 3ca Kapuitd 4 6apobapra Kuckapra.
10-skaaBait. Y36eKUCTOHIA THIIOT CH-CKpUHMHT HaTHXajlapu

Texkmmpui- CesyBuan- | Cneuudpuk- | Taxama
Xyayn raHjap COHU V! JHK JHK BaKTH

Camapkann 1120 AHBbaHaBUH 72 % 84 % 42 coHus
KOJIBITOCKOITHS

Camapkann 1120 Cerviray Al 91 % 89 % 12 conus

AHIMKOH 950 AHBbaHaBUH 70 % 83 % 45 conus
KOJIBITOCKOITHS

AHIMXKOH 950 Cerviray Al 89 % 90 % 14 conus

Mamn6a: PUOBaPMATM nuku xucobotiapu, 2024 .
Acocuil MyaMMoIIap Ba 3XTHEXIIAp
[TunoT nactypiapHUHT WXKOOHMM HaTwkanapura Kapamail, xo3upru Oockuyaa Oup Karop
MYXUM MyaMMoJjap cakJaHuO KOJIMOKJA:
1. Kangpaap ernmmoB4YniInru.
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PakammamTupuiiral IMarHocTuka ycyiiapuiu Ba cyHbuil uaremiekt (CH) xucoboTnapunu
TYFpU UHTEpHpeTanys KWIMII KYHHUKMacura sra OyJraH I'MHEKOJIOT-OHKOJIOT MyTaXacCHCIapHU
Taué€prail 3apyp.

2. Texnuk napparty3nima.

Mapxkaznamrad Aara-cepBepHH TAIUKWJ STHIL, NIyHHUHTAECK, THOOUN TacBUpPIApHU y3aTHII
YUyH XMMOSUIaHTaH Ba 6apKapop TapMOK HH(PaTy3HWJIMAaCHHHU SPATHUIL Taslad ITHIIAIN.

3. XyKyKkuii TapTHOra cosuu.

OHKkoJorus coXacuaa CyHbUI MHTENIEKTHH KyJlam Oyinda MMM cTaHAapTiap Uiuiad
YUKUIUIIN JI03UM. Ynap CU TuzummapuHuHT cudar Ha30paTu, xKaBoOrapiuK mMacajajapu Ba 3TUK
MebEpIIapHU KaMpal OJIMIIHN Kepak.

4. MabayMOT/IapHH JTOKAJIU3ANMA KAJIHIIL.

CU wMonennapuHUHT TYFpU HIUIAIIM  yYyH MOPQOJOTHUK TacIUKIAHTaH MMIUIAN
KOJIBITOCKOIUS TACBUPJIApU 0a3aCHHU MAKUTAHTUPHII 3apyp.

Kaxon cormuknam cakiamn tamkmwiotd (QKCCT) 2023 #iungarn xucobotuna CHU acocumaru
CKPUHUHT TU3UMIIAPUHU SKOpUH HSTUINJA XYIYJHUHT JAeMorpaduk, 3THUK Ba SIUIEMUOJIOTHK
XyCYCUSTJIApUHU UHOOATTa OJIUII 3apYPIUTUHU allOXHJIa TAbKUAJIaraH.

Xyoyoun Munnun

MHTEerpauud perncrtp T8I7[ép’ aLl
PNOBaPATM Ba 14 Ta BUnoaToa Konbnockonuk NU-pmnarHoctuka
Xyoyoum dunmanap NN-nnaTdopmanap MabnymoTnap 6yruya Kypcnap

6-pacm. Y36ekucronna CU-acocuiary CKpHHMHTHU KOPHii STUITHUHT TY3UIMABHI CXEMACH:
OocKuuIap — MUJIOT — XYIYIUH MHTErpalus — MUWUIHI peecTp — Kajapiap Taiépiam —
MacITadIam THPUILL.
PuBOXIAHHIITHMHT HCTHKOO/IH HYHAJIMIJIAPH

“Pakamiau  onkosoruss 2025-2030” wmwummit gactypu jgoupacuia KyHuaarda dopa-
TaAOUpIapHU aMaira OMIMPUII pexalalll TUPUITaH:

* MU KOJIbIIOCKOMUS TacBUpiapu 6a3acunu sipatuit (100 000 naH opTUK TacBup);

* CU monynnapunu Form-7 OHKOPETHCTPHU TU3UMHUTA UHTETPALIMS KUJIHILI,

* 14 Ta xyaymuit ¢unmanna macodaBuil CKPUHMHT Y4YyH OHJIAMiH TUIaT(OpPMaHM HIITra
TYLIUPHIILL,

* PecniyOnuka HXTHCOCTAIITUPUIITAH OHKOJIOTUA Ba paguonorus mapkazu (PUOBaPUATM)
xamaa Camapkany nasnat TuO0uET ynusepcutetu (CamI'MY) xy3ypuna CU-quarsoctuka 6yiinya
MaJjlaKa OLIMPHII KypCIapUHHU TallKWII ATHIIL;

* WHO AI Health Hub Ba IARC Cervical Screen Alliance xankapo KoOHCOpLHyMIIapHUIa
UIITUPOK ATHLI.

Kyrunmoknaku, CU-acocuaaru CKpUMHUHTHH TYJUK >KOpHUil »Tuil Hatwxkacuaa 2030 iunra
Kazap aéiap axoJUCHUHU CKPUHUHT OmitaH Kampabd onuin papaxacu 27 % nan 60 % rava omaau Ba
6avyaoH OYIHM capaTOHMHUHT Ked OocKuwiIapaa aHukiIaHum yiymu 15-20 % ra kamasiu.

NxTHMONI-UKTHCOAHI caMapaopIUK IPOrHO3H

HKruconuii MOAEUIAIITUPULI HaTWXKalapura Kypa, MWUIMM CKpuHUHT Tusumura CU
TEXHOJIOTUSJIAPUHY KOPUM ATUII KyHUAaru camapaiapHy TabMUHIIANAN:

* Oup a€lHU TEKIIUPUII YUyH YypTaya XapaxariaapHu 22-25 % ra KUCKapTHPHILL;

* CIN I+ xonarnapunu sprta aHukiam gapaxacuau 18-20 % ra ommpui;

* 2030 itnnra kagap 6ayaoH OYiHM capaTOHUIAH YIUM KYpcaTKuauHHU 15 % ra kamaitupuu;

* HpTa JaBojalll Ba TOCHUTANM3AIMIAPD COHMHMHT KaMaWuIIM Xucobura aémmap Xaér
cU(ATUHU SXIIUIIALL.
11-kanBan. Y36ekucronma CH-acocuaaru CKpUHHMHIHHU SKOPHil STHIIHMHT HPOTHO3 KHIMHASTTaH
camapaiapu
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o 2024 i. (xopui 2030 i. (:xopui o
KypcaTkuu . Yirapuum
3THJITYHI'a KaJap) 3THJITAHAAH CYHI)
CxpuHUHT OunaH 271 % 60 % +33 dous
KaMpoB IYHKT
bbCnan ynum 100 000 aénra 7,4 100 000 aénra 6,3 —15%
Vpraua Texmupys 36 AKII nomnapu 28 AKIII nomnapu 22 %
KUUMaTH
Keu Gockuuna 100 % 75 % —25 %
TOCHUTAIU3ALMS
Manb6anap: PUOBaPMATM npornos masrymotnapu, WHO Al Health Report (2023).
XyJioca
V36ekucronna  6Gauagom  OYifHH  CapaTOHM  CKPHUHHHTHIA  CYHBHHl  MHTEIUIEKT

TEXHOJIOTUSIADUHU PHUBOXJIAHTUPHUII Ba JKOPUM 3THUII MWIUIMH pakaMid COFJIMKHHM CakKJall
KOHIICTILMACH XaM/la OHKOJIOTHS XU3MaTHia o0 OOpuitaéTran UCioxoTiapra TYIUK MOC KellyBUH
CTpaTEervK MyHaIHUIl XUCOOIaHAIH.

Kagpnap raiiépnam, mokan Mabaymomiap 0OasacuHu — makulaHtupum  Ba  CHU
wiar¢popmanapuid Form-7 TU3UMHUra MHTErpanus KWIMLIIHE Y3 UYUra OJTraH KOMIUIEKC EHAAIIyB
OayaqoH OViiHM capaToHU OwWiiaH OOFJIMK KacaJUIAHWII Ba YJIMM KYpcaTKUWIApUHU OapKapop
KaMalTHpHINTa, IIYHUHIZIEK, aéiulapra KypcaTwiaauraH TUOOui &pnam cuaTHHM OUIMpUINTa
XU3MaT KUJaIu.
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