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PA3SBUTHUE HIUPPOBLIX TEXHOJIOI'MX B ME/IULIMHE

ISIxwuooesa /1.3., *Ipmemos I.4., *Axmuooes P.D.
L2 Tawkenmexas meouyunckas akademus
STYIT umenu Myxammaoa anv-Xopazmuil

AHHOTAIUS — B JAaHHOW CTaThe paCCMOTpPEHA pa3BUTHE HU(POBBIX TEXHOJIOTUU
B cepe meauiHe. 21 Beke B MUpe 04eHb OBICTPO pa3BUBaeTcs LUPPOoBasi TEXHOJIOTUS
B pasHbiX cdepax. Hamnpumep, >KOHOMHKe, MeIullMHE, 0OOpa3oBaHHUE,
3[paBOOXpaHeHue, Oe30MacHOCTH, cropTte W T.J. Ponb pa3BUTUM LUPPOBBIX
TEXHOJIOTUH B MEJUIIMHE 3aKJI0YaeTCsd B TOM, YTO Ka)JIOW YacTH MHUpPE IMOSBIISETCS
pa3Hble BUJbI 3a0oJieBaHMid. JleueHHe HOBBIX BHUOB 3a00JIEBaHHM HE JIETKO MeJ
CIEIMAINCTOB, YTOObl COKpPAaTUTh BpeMsl HCCIEIOBAaHWWA WU HAWUTH MOIXOJSAIIEIO
JIEKapCTB B MEJIUILIUHE UCTIONb3YeTCsl U(POBBbIE TEXHOJIOTHH.

B mocnenHee ronbl MEOUIMHE WCIIOIB3YETCS TEXHOJOTHS HCKYCCTBEHHOTO
uHTesuiekTa. BoBpemsi nmangemun COVID-19 cnenmanucraM o4eHb MOHAJI0O0MIKCH
uudpoBas TexHosorus. C momoupo HU(POBBIX TEXHOJOTUU pa3padoTaid METOJ
neyenne COVID-19, onpenenenune COVID-19 u paxe uzobperanu BaklUMHY OT
COVID-19.

KiaroueBbie cjoBa — nudpoBas TEXHOJIOTHS, MEAMIIMHA, WCKYCCTBEHHbIN
MHTEIUIEKT, BaKIIMHA, 3/[paBOOXPaHECHUE.

Beenenne. B HacTosiiiee Bpemsi pa3BUTHUSI HCKYCCTBEHHOTO MHTEJIEKTA BO BCEX
CTpaHaX MUpa pa3BUBAETCS TIIATEIbHO U ObICTpO. CBS3U pa3BUTHUS UCKYCCTBEHHOIO
untesuiekTa [Ipesuaent Pecnyonuku ¥Y30ekuctana [11.Mup3uéeB nai noctaHoBJICHHE
«O Mepax MO CO3[IaHUIO0 YCIIOBHM JUIsi YCKOPEHHOTO BHEAPEHUS TEXHOJOTHM
HMCKYCCTBEHHOTO HMHTEJUIEKTa», 3TO MOCTAHOBJIEHUE B COOTBETCTBUU CO CTpATETHUEU
«IIudposoii ¥Y3bekuctan — 2030» [1].

B cdepe menuirHbI MOKHO HIMPOKO MUCTOIB30BATh U(POBBIX TEXHOJIOT U ITPU
JIMarHOCTHUKeE, JICUEHUU Pa3HbIX O0JIe3Hel U pa3HbIX cTeneHsX. C moMoIIbo U(PPOBIX
TEXHOJIOTHIA MOKHO OOJIerduTh paboTy JOKTOPOB, yMeHIIaeTcs: (akTop 4YelloBeKka,
YMEHBIIIAET BpeMs UCCIIEIOBAHUM U TIOBBIIIAET PE3yJIbTATUBHOCTb.

B TedeHnn KOpOTKOM BPEMEHH JOKTOP MOXKET MPUHSThH PEIICHUIO O IUarHo3e.
C mnomolpio HUPPOBBIX TEXHOJOTHMM MOXHO MEpeoJIoNieTh CIOPHBIX MOMEHTOB.
[{rdppoBbIX TEXHONOTHSAX HCHOIB3YEThCS HCKYCCTBEHHBIM WHTEIIEKT, HEUPOHHbBIC
CeTH, MalllMHHasi OOy4YeHHs] M COBpPEMEHHbIE SI3bIKM MporpamMmupoBanue Python
[2,3,4].

HcKycCTBEHHBIM ~ HMHTEIUIEKT — O3TO  CBOWCTBO MHTEJUIEKTYaJIbHBIX
CUCTEM BBITIOJIHATh TBOpYECKHE (PYHKIMU, KOTOpbIe TPAJULIMOHHO CUUTAIOTCS
MpEeporaTuBOM  YeJOBE€Ka, Ha  CErOAHAIIHWKA  J€Hb  HayKa U TeXHOJIOTHS
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MO3BOJISIET CO3J]aHMEe  WHTEJUICKTYaJbHbIX MAlllMH, BUPTYaJbHBIX IMOMOIIHUKOB,
0COOEHHO MHTEIJIEKTyaIbHBIX KOMITBIOTEPHBIX Mporpamm [5,6,7].

HeiiponHnasi cetb — mMaTemMaTH4ecKkasi MoOJieib, a Takke e€ MporpaMMHOE WIIU
anmapaTHOE  BOIUIOIIEHWE, TIOCTpOEHHasi [0 MPUHIUIY OpraHu3aluud U
(YHKIIMOHUPOBAHUSI OMOJIOTUYECKUX ~ HEHPOHHBIX  CeTeld —  ceTell HepBHBIX
KJIETOK >KMBOTO opranusma [8,9,10].

MamuHHoe oOydeHrWe — KJacC METOJI0B UCKYCCTBEHHOTO HMHTEIIEKTa,
XapaKTEepHOW YepTOl KOTOPBIX SIBIIAETCS HE MPsIMOE pellieHue 3ajlay, a 00ydeHue 3a
CUYET MPUMEHEHUsI PEllIeHWd MHOXKEeCTBa CXOJIHbIX 3ajay. [[1s mocTpoeHusl Takux
METOJIOB  HCIOJB3YIOTCA  CpeJCTBAa MaTEeMaTUYECKOM  CTATUCTUKU, YUCICHHBIX
METO/IOB,

MaTeMaTU4YeCKOro aHalii3a, METOJ0B ONTUMM3AllMU, TEOPUU BEPOSITHOCTEU, TEOPUH
rpadoB, pa3IMyHble TEXHUKUA PabOTHI C IaHHBIMU B LIM(pOBOIl popMe.
AHaau3 M(POBLIX TEXHOJOTHH B MeIMIHHE

DneMeHTbl  IUQPOBBIX  TEXHOJOTMM B  MEJUIMHE:  3JIEKTPOHHBIN
JIOKyMEHTOOOO0POT, TeJeMeUIMHa, HICKYCCTBEHHbIN UHTeIIeKT, [0T u T.1.

DIIEKTPOHHBIA JIOKYMEHTOOOOPOT — 3TO JOKYMEHTOOOOPOT MEXKIY BpauvoM,
MalMeHTOM W MEJMIMHCKOM  opraHuzauuei.  WHrerpammst  mudpoBoro
JIMAarHOCTUYECKOTO O00O0pY/I0OBaHWs, CHUCTEMa YIpaBJICHHS MOTOKAMH IAlleHTOB,
cUCTeMa YIpaBJieHUs CKOPOW MeIUIMHCKOW moMolbio. Takxke vcnoib3yeTcs Oa3a
JAHHBIX MAIMEHTOB JIJIsl y4éTa JUarHo30B U UCTOPUS OOJIE3HHU.

TenemenuiiHa — 3TO MPUMEHEHUE TEXHOJIOTHS MPU OKa3aHWU MEAUIIMHCKON
nomoimy. [{udpoBeie  mnatdopmbl NI OpraHu3alMu  TelIeMEIUIIMHCKUX
KOHCYJIbTAllMM TMalieHTa ¢ BpadyoM. CHCTeMbl JAMCTAHIIMOHHOIO MOHHMTOPHUHIA
COCTOSIHUSL  3/I0OPOBbSl  MAI[MEHTOB C I[OMOIINBI0  MEJMIIMHCKUX MPUOOPOB.
TenemenuiHa MIOMOXET CIIEUATUCTY BOBPEMS Y3HATh O COCTOSTHUU MallMeHTa U 1aTh
CBOEBPEMEHHYIO0 Ha3HAueHUIO Mpu (aTagbHbIX HW3MEHEHHE COCTOSHUW TalMeHTa
[14,15].

HckyccTBeHHBIN MHTEIUIEKT — 3TO MPUMEHEHHE MaTeMaTU4eCKUX METOJIOB MPHU
00pabOTKM MENMIIMHCKUX JlaHHbIX. Pa3paboTka WHGOOpPMAIMOHHBIX CHUCTEM JJIs
JMAarHOCTUKH C MPUMEHEHUEM METOJIOB U aJITOPUTMOB MCKYCCTBEHHOTO MHTEJIJIEKTa
Ha OCHOBe OoJbIMX JaHHbIX. Co3aHue cUCTeM MOJISPKKU MPUHSATHS BpaueOHbIX
pelIeHNil KaK JOMOJIHUTEIbHBIA MOIYJIb MEIUIMHCKUX HUH(POPMAIIMOHHBIX CHCTEM
(IoT). Pa3zpaboTka cucTeM HENpPEephIBHOTO MOHUTOPUHIA COCTOSIHUSA MAallMeHTOB,
JIeYeHUS] B MEUIMHCKUX OpraHU3allUu.

C MmoMoIbl0 MCKYCCTBEHHOIO HMHTEIJIEKTa MOXHO pa3paldoTaTh KCIEPTHYIO
cucteMy U ©0a3a 3HaHHMS STO oOserdaer paboOTy Bpadya M COKpPAaTUTh Bpems
uccie10BaHuy 3aboieBanuii pazHoro Buja [11,12,13].

PesyabTarnl
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B 1mudpoBom TexHomornn ObUIO pa3pabOTaHO pa3Hble IUATHOCTHYECKHE
CUCTEMBI, UCII0JIb30BaHO pa3Hble TEXHOJIOIMH UCKYCCTBEHHOTO MHTEJUIeKTa. CliernaHo
aHaJIU3 METOJOB, AJITOPUTMOB, MaTeMaTUYECKOM MOJENIN U Pe3yJIbTaTOB HECKOJIBKO
arccepTaluu, aBTopedepaTsl, cTaTbl U Te3uckl. [lepBoM HayuHOM padore [3,9] ObL10
WCIIOJIb30BaHO CBEPTOYHBIC HEWPOHHBIE CETH, C MOMOUIbIO CBEPTOYHON HEHPOHHOU
CETH MOYKHO OINpeAeNIMTh OTPOMHOE pa3HOOOpa3re HEBPOJIOTUYECKUX 3a00IeBaHMid, a
TaK)K€ MOKHO OOBbEKTHBHO OTHOCUTBCSI CJIOKHOCTH JUarHo3a 1 Mpolecc JeUYEeHU!.

JlnarHocTHKa MpOBOJAUTHCS € MOMOILBIO MHCTPYMEHTAIbHBIX TNarHOCTUYECKUX
cucteM. C TMOMOLIbIO HWHCTPYMEHTAIBHBIX JWArHOCTUYECKMX CHUCTEM MOXKHO
MIPOU3BOJAUTH OOJIBIIOE KOJMYECTBO M300paKEHUM M JTaHHbIC, B CJEAYIOLIEM IlIare
MOKHO MpPOBOAUTh aHaJIW3 Bpy4yHYr0. OCHOBHas 3ajadya KOMIBIOTEPHBIX CHCTEM
ABJIsIeTCS 00paboTKa N300paKeHU U aBTOMaTUYECKOe OOHAapyKWBAaHWE OTKIOHCHUM
OT HOpMbI. UHCTpyMEeHTalIbHbIE TMarHOCTUYECKHE CUCTEMbI — 3TO KOMIBIOTEPHAs U
MarHUTHO-pE30HaHCHas Tomorpadus (MPT), anekTpos3Huedanorpadus,
3JIeKTpOHeipomMuorpadus u T.1.

WHCTpyMEeHTalIbHbIE JTMAarHOCTUYECKHE CHCTEMBI CTpPOSITCS C MOMOUIBIO
VCKYCCTBEHHBIX HEWPOHHBIX ceTell. Pa3zpaboTaHO MHOro peain3anuii HEWPOHHBIX
ceteil. [{ns penieHHs OTHOCHTEIBHO MPOCTHIX 3a/lad UCHOJb3YIOTCS OJHOCIONHBIE
HEHUpOHHbIE ceTU. B TakWx ceTsSX BXOJHbIE CHTHAJIbl TMOMAJalOT Ha BXOJbI
VCKYCCTBEHHBIX HEPOHOB CJIOSI, KaXKIblil U3 KOTOPBIX 00padaThIBaeT NOCTYMNHBIINE K
HEMy CHUTHaJIbl U BblAaeT pe3ysbTaT. COBOKYITHOCTh 3TUX PE3YyJbTaTOB SBIIAETCA
BBIXOJOM OJHOCJIOMHOM CETH.

CeproyHasi HelipoHHasi ceTb (convolutional neural network, CNN) — 3T0
crieliMalIbHasl apXUTEKTypa UCKYCCTBEHHBIX HEMPOHHBIX ceTeil. OcHoBaTeneM Obul SIH
Jlexyn B 1988 rony u HaueneHa Ha 3¢ (peKTHBHOE pacrio3HaBaHUEe 0Opa30B U BXOAMT B
COCTaB TEXHOJIOTH NIyOOKOro 00y4YeHUsl.

predicted
class

pooling convolutional pooling fully-connected

input image convolutional layer layer layer layer
wout imaae
layar

CNN

Puc 1. ApxuTekTypa CBEpTOYHOTO HEUPOHHBIN CETh

IIpenmyecTBa cBEPTOYHOM HEHPOHHOI CeTH:

- Jly4mnii anroput™ 1o pacrlo3HaBaHUIO U MO KJIaCCU(UKALMIO H300paKeHUI
- MEHbIIIE KOJIMYECTBO HACTPaNBaEeMbIX BECOB

- y1o6HOe pacnapalijielIiBaHie BbIYACICHUM
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- OTHocHTeNbHAas YCTOMYMBOCTh K TOBOPOTY M CIBUTY Paclio3HABaeMOIo
M300paKeHUs

- OGyyeHue Mpy MOMOIIH KJIACCUYECKOT0 METO/1a OOpaTHOTO paclpOCTPAHEHUS
OLLIMOKHU

HenocraTtku ¢BEPTOYHOI0 HEHPOHHOIO CETH:

- CJIMILIKOM MHOTO BapbUpYEMbIX IapaMeTPOB CETU

- JUIA KaKoW 3a/ladil U BBIYMCIUTEIbHON MOIIIHOCTH KaKne HYKHbl HACTPOUKHU

- (yHKUOMS MO YMEHBUICHHIO Pa3MEpHOCTH (BBIOOp MaKCHMyMa, CpPEIHEro
U T. IL.),

- iepeatovHasi GyHKUUS HEMPOHOB,

- HaJIMYME W TapaMeTpbl BBIXOJHOM MOJHO CBA3HOM HEWPOCETH Ha BBIXOJE
CBEPTOYHOMN

Kackazpl Takux cerell 00pa3yroT MHOTOCIIONMHBIE ceTu. B HacTosIee BpeMs AJist
pacrno3HaBaHHs M300pakKeHUM 4Yallle BCEro NMPUMEHSIOTCS CBEPTOUYHbIE HEHpPOHHbBIE
cetu (convolutional neural networks). DTo MHorocioiiHble ceTH, B KOTOPBIX
YepeayroTcs CIOM CBEPTKH, GUIBTPYIOLIME BXOAHbIE CUTHAJIbI, U CJIOW MYJIMHTA WJIH
OOBbEIMHEHUS, PeaU3yoIlINe COKPALLIEHUEe Pa3MEPHOCTH.

Tax, nepBbIi CJIOM CBEPTKH MOCIEI0BATENIbHO, OJMH 3a IPYyTrUM, 00pabaTbiBaeT
BCce (pparMEeHThl MCXOAHOIO HM300paKEHUS! BEIUYHMHOM, Hampumep, 3X3 MHUKCeNs U
«CBEpThIBaCT» 3TH (parMeHThl, (GopMHpYs pPe3yIbTHPYIOLIMIA MNpPU3HAK, KOTOPBIN
BOCIpUHMMAaeTCsl (YHKIUEH aKTUBAalUW, HWMUTUPYIOLIEH peaKlHMi0 HeWpoHa Ha
MOCTYNUBLIMI CUTHAIL.

Crnoli mylvMHra aHauu3upyeT (parMeHTbl NaHHBIX W3 MPEeAbIAYLIEro CIos
pa3MepoM OOBIYHO 2X2 U MepeAacT Ha CIEeIYIOIHA CIOM cpeiHee, MaKCUMAJIbHOE WJIH
MO-IpPYroMy BBIYMCIICHHOE 3HadeHWe. [lapameTpbl CBepTKM HacTpauBarOTCS B
npoliecce MalllMHHOTO 00y4YeHus! (TpeHUpOoBKH) HelponHou cetu [10,12,13].

Bropom HayuHoMm pabote [4] Pa3zpaboTaH MeTOJ CerMeHTaluu MO TpyIIaMm
OOBEKTOB, KOTOPBIM XapaKTEpPU3yeTCs CO3JaHUEM HOBOIO MOpOra Jjsi CerMEeHTaluu
OOBEKTOB C HCIIOJIb30BAHWEM KOMOMHAIMU MOpPOroBoro 3HadeHuss Oy U He4YeTKOH
KJIaCTepU3alliM, YTO MO3BOJIAET 3HAYMUTEIbHO YBEIMYUTh CKOPOCTh W YJIYYIIHUTH
TOYHOCTb CETMEHTallMM M KjacCHPUKauuu OOBEKTOB Ha 2-3% IO CPaBHEHHIO C
COBpPEMEHHBIMH METOJaMu MeUIIMHCKON cermeHTanuu (2016-2019 rr.).

Pa3pabotan MeTo1 onpeieNnieHrs mapaMeTpoB (IOPOroBOro 3Ha4€HHUs ), KOTOpbIE
BaYKHbI JJI1 aBTOMATUYECKOW CerMEHTallMy C UCTI0JIb30BaHUEM TUCKPETHOIO BEUBJIET-
MpeoOpa3oBaHus, YTO MMO3BOJISIET OBBICUTh TOYHOCTh CETMEHTALIMA U OOHAPYKEHUs
rpaHul] OOBbEKTOB HMHTepeca (JIerkux) Ha 1-2% MO CpaBHEHHIO C COBPEMEHHBIMHU
METOJIaMU OIpe/IeJICHUs TPaHMI] JIeTKUX Ha MeIMUMHCKUX cHUMKaxX CXR.

Pa3paboTaHbl BhIUMCIHTEIbHAS METOJUKA U ATOPUTMHYECKOEe oOecrevyeHne
o0OpaboTku u aHanu3a n3odpaxxeHuii CXR u KT Ha ocHOBe ycOBEpIIEHCTBOBAHHOIO
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anroputMa CPNN ¥ MoAM(UIMPOBAHHOIO aJrOpUTMa IHAPJIET-NPeoOpa3oBaHus
(FFST) nns ompeneneHuss TpaHUIl JIETKUX W paclio3HaBaHUSl MaTOJOTMU Ha
peHTreHorpaMmax TpyOHOW KJETKH, BKJtO4Yasi OOHapyKeHHWE OIlyXoJied Ha
nzoopaxeHussx KT, koTopble MO3BOJISIOT NOBBICUTh TOYHOCTh TUArHOCTUKU. CpenHss
TOYHOCTh PACIIO3HABAaHUS OOBEKTOB (MATOJIOTMI) Ha HCCIeAyeMbIX 0a3ax JaHHBIX
nocturaet 96 %.

Tpetbem HayuyHOM padoTe [5,15,14]

1. Pa3paGoTaHbl MeToIbl aHajM3a OOYyYaAlOUMX BBIOOPOK, MO3BOJIAIOIINE
ITOBBICUTh Ka4Y€CTBO HEUPOCETEBBIX MOJEIIEH:

a) METOJ BBIBJICHUS aHOMAJIbHBIX HaOroJeHuil ¢ ucnoib3oBaHuem MHC,
OCHOBAaHHBIM HAa METOJE aHalKW3a YAAJICHHBIX OCTATKOB, OTJIMYAOLIUKCA TEM, YTO
BMECTO PETPECCUOHHBIX MOJIENIEN UCTIOJIb3YIOTCSI HEMPOCETEBBIE;

0) MeTo/1 BbIYMCIIEHUSI HH(POPMATUBHOCTU BXOJIHBIX MapaMeTPOB MOCPEACTBOM
aHaJIi3a HEMPOCETEBOM MOJIEH, OTIMYAOLIUICS CIOCOOOM paHI0MHU3alMU BXOIHBIX
IapaMeTpoB.

JlaHHBIE METO/bI MOKa3aau CBOKO 3()P(PEKTUBHOCTH B YCIOBUSIX OIPaHUYEHHBIX
00BEMOB BBIOOPOK CO CIIOKHBIMH KOPPEISIUOHHBIMHU CBSI3IMH M JTUCKPETHBIMHU
BXOJHBIMU IIapaMEeTpaMH, 4YTO IIO3BOJIWJIO TIOBBICUTH KadeCTBO CO3JaBaeMbIX
HEHUPOCETEBBIX MOJIENIEN B YKA3aHHBIX YCIOBUSX.

2. Pa3paboTaH MeTOJ HAaCTPOMKHA YYyBCTBUTEIBHOCTH QJITOPUTMOB OOy4YEHUs
NHC k ommOKaMm mepBOro M BTOPOTO poOJa, KOTOPBIA OTIMYAETCA TEeM, 4YTO
napaMmeTpuueckuii Moaupuuupyercs BuA (QyHKIHMM MOTEpb OOy4eHHs HEHpOHHOU
CeTH, TMO3BOJISII BapbUPOBATh YPOBEHb UYBCTBUTEIBHOCTH W CHEUU(PUIHOCTH
HEHWPOCETEBOM MOJENU. OTO TIO3BOJSET ONPENENsATh KPUTEPUHM ONTHUMHU3ALUU
oOyuenuss UHC c yderoM TpeOOBaHMII K COOTBETCTBYIOIIMM XapaKTEPUCTUKAM
HEWpPOCETEBOW IMarHOCTUYECKOW MOJIEIIH.

3. PaspabGoranbl [Ba MeTOJa, [O3BOJISIOUIME MOBBICUTH TOYHOCTH
IIPOTHO3MPOBAHUS PAa3BUTHUS IIPOLIECCOB BO BPEMEHU C IPUMEHEHUEM HEUPOCETEBBIX
MOJIEJIE: METOJ SKCIEPTHOM KOPPEKLMM W METOJ CKOJIB3SIIEro OKHa. JlaHHbIE
MeTolbl  3(PQPEKTUBHbI NpPU MPOTHOZUPOBAHUU NPOLECCOB CO  CIOXKHBIMU
KOPPEJSILIMOHHBIMU CBS35IMU MEXIY BXOJHBIMHU [TapaMeTPaMHU.

4. CripoekTHpoBaHa 1 pa3paboTaHa HelpoceTeBas CUCTEMa, MpeAHa3HaAYeHHas
JUISL TUArHOCTUKH, IIPOTHO3UPOBAHUS U MOCTPOEHUS! PEKOMEHJALUU 10 JICYEHUIO U
npopunaktuke 3aboneBannii CCC yenoBeka. C MOMOLIBIO pa3pabOTaHHOW CUCTEMBI
IIPOBEJICHO TECTUPOBAHUE MPEAJIOKEHHBIX METOJI0OB U MTOKa3aHa UX 3(p(HEeKTUBHOCTb.

3aKJII04YeHHe
B niepBoii HayuHOW paboTe ObLIO HCIOJIb30BaHa CBEPTOUYHASI HEMPOHHAS CETh.
HetiponHas ceTh Oblila HallpaBjieHa Ha HEBPOJIOTMUYECKUX 3a0osieBaHUSX. TOYHOCTD
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JMartHos3a ObUla JI0 MCHOJIb30BaHMS CBEPTOUHOUM HeipoHHOU cetn 51,60 %. Ilocne
MIPUMEHEHUE CBEPTOYHOM HEUPOHHOM CETH TOYHOCTh JMarHosa coctaBuio 97 %
[, 16, 1],

Bo BTOpoM HaydyHOM HcCClleJOBaHUN NpoLecc 00y4YeHHs pe3ysIbTaToOB aHan3a
MOJIy4eHHBbIX Npu oOydeHuu mopenerd V-net u U-net apxurektypbsl CNN, Takxke
HECKOJIbKO MesieHHbI. Ho Xopomue pe3yabTaTsl ObUIN MMOMTYYEHBI B ABYX HAayYHBIX
nccienoBanusx [18,19,20].

bbuto Obl Xopolo, eciii AJIsl IPOTHO3UPOBAaHUS 3a00JIeBaHUM HCIIOJIb30BAJIaCh
HeripoHHas ceTb DEEP. D10 cBs3aHO C TeM, 4TO MOJTy4YEHHbIE PE3yJIbTAaThl aHAIU3a U
3¢ (HeKTUBHOCTh 00YUYEHHSI JaHHBIX [TOKa3aJIi HECKOJIbKO 00Jiee BBICOKUE Pe3yJIbTaThl.
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