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Ha AlrceprarlifiHy po6ory JlxlqnncrKoro flanrla Eopnconulra Ha reMy:
<<MeroAra ra rrporpaMni sacoGu aBToMarr,rrrrroro 4ianrocryBanH.s B MeAHrrHHx
cr{creMax), rroAarry ua s4o6ymr cryrreH.n AoKropa i[inoco$ii a rarrysi 3HaHb

12 <In$oprvrar{ifiHi rexrroJroriii> sa cneqiarrsuicr:o 121 <Iuxeuepia nporpaMHoro
sa6esue.reHH{}

1. Arryan unicrr reM H Anccpra u ifi n oro Aocni,qxen nn
Axryanruicm Ar,rceprar{ifiuoi po6oul JkqlancrKoro flan.ira Eopuconnua

3yr!{oBJreHa rr{M, rqo paK rpyanoi 3arro3}r 3aJr}rmaerbcfl oAlliero s roJroBr{ux
ourororiqnux npo6neM sK r Yrpaini, rax i n cniri, rqo Br{Marae roqnoi Aiarnocrurol.
.f,K 3asuarraerbcfl B po6ori, Nts, riarnoculru onrconoriqnux 3axBoprcBaub
BuKopacroByrorbcr 6ionae$a.rni so6paxreHufl, orparlroBarrurr sKHx e rpyAoMicrxrau
lpoqecoM. Pasou 3 THM, nra6iprr,ldiorrae4u.rurax so6paxeHb e MaJTHME, r{o cilprqnnfle
AoAarKoBi tpyx"orqi arfl rrpoqecy aBToMarrdrrHoro giarnocryeaHnr. flomupenunan
ni.(xoAaur .uo AiarsocryBaHux e nacryuui :

1) fliaxia, xrufi 6a:yeucx Ha rrarcopacraxni rvrerogir i a-nropurNris
roun'rorepuoro sopy. Taxi cucreMr{ e aBToMarEBoBarrHMH Ta Br.rMararorb
HalramryBaHurr naparrnerpin amopnnuin Ha rrn3bKoMy, cepeAuEoMy ra
BrrcoroMy pirnmr.

2) Iliaxiar rr{o 6asyeucx Ha BnKopucranni ruu6ororo HaBqaHHs. flporpanani
cucreMr,r, xri no6ygonaui Ha raKr,IM rrHHoM e aBToMarHqHI,rME.

flpore nixxia AJrfl aBroMarraquoro 4iarnocrynanHrr, rrir;,atfi 6asyerucr na ocnoni
rma6orux uefiponnux Mepex, Mae pfir neAolirin:

1. AJu eSexrNrnoro 3acrocoByBaHH.rr uefrponnnx Mepex AJr.n 3aAarr
Me4rlrrHoro 4iarnocryr¤lrrHfl neo6xi.qlro c[poerTyBafl,r apxirexrypy
neftponnoi uepexi, :i6parn BeJrHr(y HaBrr¤rJrbHy ua6iprcy so6paxenb ra
HarperryBirrr{ uefiponuy Mepe}Ky Ha rIHx so6paxennf,x. Bci rpu ragaui
uorpe6yrors oxpeMoro npopo6tennx AJr{ Ko}KHrrx r{oBrrx rnacis
so6paxenr.



2. Icuyroui mpr6or<i uefiponHi uepexi Malorb He.{ocrarHlo roqnicm
x.nacn @ iraqii ra c erMeHTaIIii uegz'ruux :o6paxeur.

3. HaseHi niloui ilporpaMHi saco6u AIrfl aBToMarLIr{Horo 4iarHocryBaHHfl
Malorb o6uexenH.f, y 3acrocyraHni rexHoJlorii ruryrrroro inrenerry.

Y qrouy KoHTeKcri pospo6leHHq ra BAocKoHiuIeHHt naeroAie i nporpauunx
sacodis xilfl uiAellqeuHs ro.IHocri cerueuraqii Ta rnacu0iraqii 6ioiraeAlaqHux
so6paxenr, Ir1o :a6esne.{ye ui4nulrleHHfl ,4ocronipnocd rlocraHoBrn giarnoay B

onrororii, e aaxrlzBolo HayKoBo-rIpHKJIaAHoIo 3aAaqerc), Iuo riAnosiAae c1^IacHHM
uorpe6arvr MeALIqHoi ra"ny:i ra po3Blamy iHxenepii nporpaMHoro:a6e:ueqeHH.fl.

2. Ana.nis suicry gncepraqii. Crynins o6rpynrosaHocri HayKoBrIx
rroJrolmeub, BrlcHonriB i peronaenAauifi, cSopuy.rrboBaHl{x e gucepraqii

3rr,ricr .{HceprallifiHoro AocliANensx po3ropHyro y rlorl'{pbox rori'rHo
uoe'.fi3aHux pos4inax.

Ilepmufi pos4ir uicrurr anariru'+rufi oms,u HarBHoro incrpyvrenrapirc ra
¤uropraTMis aetoN,{arlmHoi AiarHoctuKI,I B onxolorii. fononsl{M BI{cHoBKoM Ilboro
ananisy e ni4rrep.{xeHHfl Toro, Ir1o [o[rl4peni ronrepuifini una:r$oprvru rlepe3 cBoro
irronorirnicts ra sarpuricrb He sAatHi IuBIaAKo uiAlarutoByBarl4c-tr uil Aranalvri'{Hi
ha eAr,r.rHi rrporoKoJlu.

Y 4pyrorty posgiri pospo6neHo MareMaru'illrvrir ra nporpauuufi anapar AIrfl
6ararorraconoi macn$iraqii ricroloriqHnx so6paxeur. Iloe,4naHnr
aBroMarl{qHoro ro[ryrcy nefiporrtepexeBlax apxirerryp 3 eBoJlroqifinxlan
aJrropr/rrMaMr4 onrHrraisaqii AaJIo 3Mory cI,IHTe3yBATVr Bkr}O.rOe$erruBHy MoAenr is
roquicuo posuisuaBaHHfl ua pinui 99,\yo.

Tperifi posgirr Soxycyemcx Ha rvreroAolorii auanisy iuynoricroxirvri'{Hrx
AaHllx An.rr Bepusixaqii ui4rrauin paKy rpy4noi 3aJIo3H. Aocni.qHIaKoM crBopeHo
ri6pn4uIafi nigxi4, sxufi o6'e4uye rnu6ori uefipouepexi 3 rpoAyxuifiHnura
MoAenflMH gHaHb, IrIo rapaHTye ei.quosiAHicrr aBToMarH3oBaHux eucHosrin
craHAaprarr,r MO3 YrpaiHLr. Tarox y posgiri upegcraBJleHo rloKpalqeny sepciro
apxirexrypu U-Net: 3aBA.flKH onruNaisaqii rinepuapanaerpin uiAeuqeHo ro'rnicrr
ruAinennx (cerueHmrlii) uirpoo6'erris Ha ro6paxeHHsx.

r{erneprnfi poe4in rrpucBfliIeHo uparruunifi pea-rrieaqii Rocni.qxeHHrl
crBopeunlo MoAynrHoi rnieHT-cepBepHoi cucreMn aBToMarI4rIHoro giaruroctyBaHHf,.
3asA.flxu .rimift AeKoMro3Iaqii, apxirexrypa ui4rpurraye rHyrIKe uacrura6yBaHH,
(nora:rruo a6o B xMapHoMy cepe4onlauli AWS/Azure roqo). y pos4ini
cnpoeKroBaHo cxeMy 6asu AaHlIx ra orrxcaHo Synxqionan roJIoBH]Ix vto,4ynin:
npoQinir KopucryBauin, MeHeAxMeHry raraceris, KepyBaHHfl MoAeJIf,MI4, 6roKis
renepaqii (cIaHr*y) ,a oqinru uo.{i6Hocri :o6paxeHr, a raKox uo.4ylin
ceruenraqii, xnacnsiraqii, o6'{ucreun.f, rcilrxicuux xaparTepl4crlaK i
6 esuo c epegHboro npnirrurrrw, piuenr.

C$opuynroBani BHoHoBKIa rroBHolo rvriporo axyMynlolorb HayKoBy HoB]I3Hy ra
npaKrr/rrrrry qinnicrs po6otu, uoeHicro niAuoniAaroql,l Kpl'ITepixu, qo BllcyBalorbc.f,
Ao A?rcepraqifi.



3. HaymoBa HoBr{3Ha orpruanrrx pesy.nrrarin
Hayrona HoBI{3Ha po6orra [oJrrrae y HacryrrHorvry:
- Brepme porpo6JreHo MeroA 6araroruaconoi rnacu$iraqii ricrorori.rHr,D(

so6paxeHr AJrf, 4iarnocryBaHn.tr paKy rpyguoi 3¤rrro3r4 3a cryrleHeM
4n$epeuqiaqii, rrrcnir, Ha niAuiny eia icsyroqux, 6asyemcfl. Ha:acrocynanni
onruvrisosaHoi apxircxryprr 3roprKonoi nefiponHoi naepexi Ta po3rrrnpeuoro
3a AonoMororc gu@ysifiHoi nro.{eni na6opi so6paxenb, rrlo sa6esueqlaro
nignuqenH, AocroripHocri 4iaruocryBaHHfl ;

- Brepue po:po6Jreuo MeroA anani:y inayuoricroxiNriqHrx so6paNeHb Aiur
4iamocryBaHHrr ui4rnnir paxy rpyanoi 3aJro3u, xxui;g Ha ni4uiHy sia
icHyrouux, 6asyerrcx Ha nAocxoHa-uenifi apximrypi U-Net uepexi,
EUIropI{TMi sr.rsHa.reHH, rilrxicuux xapaKTepucrr{K nairpoo6'ertis ra
npo4yrqiinlaiit ir,ro.{eni 4iarHocrurrHr4x 3HaHb, rrlo Ao3BoJrHno
aBroMarpr3yBarr,r [poqec 4iarHocrye anHfl;

- yAocKoHaJIeHo apxirercrypy U-Net uepeNi Ailx ceruenraqii
irvrynoricroxiNaiqHr,Ix :o6paxenr rrrJrflxoM onruruisarlii, Ha ocnoni
reHerurrHux amopuruia, riuepnapanrerpin: rtpt1vt:au uepexi, posuipy
6asonoro $imrpa ra reMrry HaBr{aHHfl, rr{o sa6esne.{r,rro ni.{suuleHHq
to.rHocri cerueHmqii;

- yAocKoHaJIeHo apxirercrypy sroprxonoi nefipoHHoi rr,repexi AJL,I
ruracuSiraqii ricrororiqnux eo6paxeHb rrrJrsxoM orruui:aqii, na ocHosi
reueruqHux anropuwrin, rcimrcocri ouepaqifi ra 3B's3ris NaiN HHMu Ha
uirpo- Ta rrrarpopinuxx, uo sa6esne.{aro rtiAeurqeuH-f, roqHocti
ruacu$iraqii;

- rroAaJrbrrroro po3BprrKy uafyna apxirerrypa CAD-cucrenr Anfl
aBToMaruqnoi [ocraHoBxrz Aiarurogy Ha ocnosi anarisy ricronorirrH]rx ra
inayHoricroxiMi.rHux so6paxeHb, flKa, na niAvriny niu icnyroulrx auaaorin,
AoloBHeHa MoAynflMlr cprrrre3y so6paxenr, o6.rracreHHs r<inmicsrax
xapaKTepr4crr4K, aBToMarr{trHoro 4iarHocryBaHH.s ra orliHrosaHH.a
nori6nocri so6paNeHb, rrlo :a6esneqtr{Jro KoMnrexcHicm ra a4anrrannicm
rpoqecy 4iarnocryBaHHf .

4. [IparcruqHe 3HarreHHfl gucepraqii
IlpaxuauHe 3HarreHHq pe:ynrrarin 4ocrigxennx rroJrrrae y poapo6qi

uporparrHoi cacreMr4 aBToMarr4qHoro giaruocryBaHH.rr paKy rpygHoi 3aJIo3H
(BRECCAD>, .f,Ka iasyerscx Ha rroeAHaHHi uo4ynruoi apxirerrypra s .ri:rxlaN,{

po:ginenuxna ni4uoai4anurocri Ta MeroAis rlu6ororo HaBa{aHHr. Po:po6reni
anropr{rMr4 ra apxirexrypui piruennx cupxuonaui na qu$poBy rpaHc$opnraqiro
narouop$orori.rnux 4ocni4NeHb rrepe3 aBToMarusauilo pyrr4HHHX o6.{HcrroBaJrbHr{x
onepaqifi. E$errusHicm po:po6ru ui4rnepAxeHo aKraMr4 BrrpoBaAxeHH-rr y TOB
<Auiro ,{enerourueHrD (u. Tepnouinr), TOB <<Iucruryr Siouelr4lrHr4x rexuororifi>>
HAq 3yHy ra HaBqarrbHoMy upoqeci 3yHy.



5. [orpuMaHHtr BIrMor arcaAenriqHoi 4o6poqecHocri ra nosHora BIrKJraAy
HayrcoBr{x pe3yJrbrarin n ony6.niKoBaHrlx [pauflx

flucepmqifiny po6ory BI4KnaAeHo Ha 221 cropiHqi, rpu IIboMy o6c-f,r
ocHoBHoro reKcry craHoBHTb 148 cropiHox. Iruocrparueuuit rraarepial
rrpeAcraBJleHo 47 pucyHKaMrl Ta 25 taltugrtwu, rqo sa6esueuye nao'{Hicrr
orpHMaHI4x pesynrrarie. Cnucor BlIKopHcra:n:ax Axepen naniuye 138
uafiuenynaur. fio4a:rroei uarepianu, lr1o ni4reepAx].rorb pe3yJlbrarH 4oc.ri,4xeHr,
BraHeceuo y 15 goaamis.

Po6ora BI{KoHaHa AepxaBHolo MoBoro 3 AorpI'IMaHHfM HopM HayKoBoro
crrlJllo. BurnaA rvrarepiany xapaKTepla3yerbcq rori'{Horo nocli4onuicto, uimicrro
SopruyruoBaHb ra KopeKrHrIM BI4KopHCraHHqM upo$ecifinoi repvrinonorii ra,ryai
in$opuaqifinux rexHoJlorifi. Crpyrrypa pyKonacy ra crI{JIb rIoAaHHf, HayKoBHx
rroJloxeHb, BucHoBrie i peKoMeHAaqifi cupu-f,K)Tb ix oAHosHarrHoMy cupufiuxrrro.
O$opu.rreHH{ ruceprallii noe}iicrrc siAnoeiAae BIaMoraM HopMarI'IBHI{x 4oryrraeu'rie
MOH VrpaiHIa.

Pesynsraru IrepeBiprn ua HaseHicrr araAelrai'IHoro nnariary sacni,4uyrorl
sr4coxufi pinenr opurina-rrrsocri AocliAxenns. y rexcri 4racepmqii ri4cyrHi
HeKopeKTHi :anosuqeHHf,; sci suropracraHi ilei ra pospo6r<r'r iriurux Hayxoeqie
cynpoBorxylorbcf, H¤uIexHI4MH [ocI4JIaHH-aMIa Ha rleptuoAxepena, ruo niAreepAxye
Aorpr{MaHHfl [pnHuIauin ara.{errai.{uoi go6pouecnocri.

OcnosHi tIoJIoxeHH.tr Aucepraqii rIoBHo slaceirneHi s 22 HayKoBI4x npaqrx,
3oKpeMa: 8 crarefi y nayronux Saxoerax uepio4lltlHlax BI4AaHH-f,x Yr<painu (: Hux: 1

crarrfl - y HayKoBoMy Saxororvry uepio4rar{HoMy slaAaHui Yxpainu, tuo BxoAI{Tb .4o
HayKoMerpu.{Hoi 6azu Web of Science; 1 crarrs - y HayKoBoMy Saxonouy
uepio4rauHoMy nu4ariHi Yr<paiHu, uro BxoArrrb Ao HayKoMerpu'{Hoi 6azu Scopus); I
crarrf, Ha inoselaHoMy ceprici arXiv.org (Cornell University); 72 nylfiKauifi y
vrarepianax uiNuapo,4nrnx ra nceyrpaiucbKl4x HayKoBI4x, HayKoBo-rexHi'IHIax
ronsepenqift (3 is HHx BxoAflrb Ao HayKoMerplarlHoi 6aeu Scopus); aBropcbKe
ilpaBo na mip. I{e cni4ul4rb npo AocrarH}o anpo6aqirc pe3ynbrarin AocniANeHHr y
uayxorifi cuinrHori.

6. r{ncrcycifini rIoJIoxeHHfl Ta 3ayBaxeHHfl
OIliHrcroqu po6ory rro3HTHBHo, Bapro BI4cJIoBI4TLI Ae-rIKl 3ayBaxeHnx ra

no6axaHnfl:
l.I1lx ourrrvrisaqii apxirextyp HefipoHnrax Mepex BllKopllcraHo ruropurM

perynrpl{soraHoi enomoqii. Ilpra Ilboivry aBropoM B locrarrrifi uipi He

npoaHarisosaHi ra He o6lpynronaui inlui MeroAII onruMisal{ii.
2.y po6oti Anr s6epiranux ueo4uopiAHllx AaHnx (:o6paxennx, MacKI{,

pe3ynbraru Aiarsocruxra) o6pano AoKyMeHr-opieHtonany CYBI MongoDB
ra rlpororcon BSON. loqintno 6ylo 6 :na1aru nopieuanstrulii, anads is
penxqifinuprn CYE il, a6o rpa$oanuru EA y KoHreKcri urau4roaii BHKoHaHHfl
uexani:Iuy noriuHoro BIaBeAeHHs rpoAyrqifinoi vroAeni 3HaHE.

3. Y .qucepraqii fiAetrcs rpo re, Iuo KoM[oHeHTI4 clacreMu MoxHa po3ropraru
na fygu-xrifi xrr,rapnifi inspacrpyKrypi. llpore y po6ori He orll4caHo rlpouecu
xonrefinepnsaqii ra 6alaucyBaHHfl HaBaHTaxeHH.fl .



4.Y lo;iarl(ax HaBeAeHo UMl-aiarpaMy xracie JIIaIue .qnfl cepBepnoi qacrllHu
aHaday so6paxeur. .{nx rIoBHorI,I orll{cy inxeuepnux pirueur AoIlilrso 6yno
6 rarox rpeAcraBlatra giarpaMy KoMnonenris a6o 4iarpaMy po3ropraHHf,
nciei cucreMil.

5. V po6oti onucano npI{KJIaAn KoAy es,{nointin ra cepnicin xnacnQiraqii Ha
Python. flpore ne nuceiuleHo rr{raHHfl sanigaqii nolrrxoAxeHux Qafinin a6o
:o6paNenr is 4e$erranan cKaHyBaHHfl (Hanpwxna4, SoxycyranHx), uo5
sano6irrlr s6o.flN,I y po6oti uefipouepexeBl,Ix cepeicin.
3a:na.reHi :ayraxeHHs He 3Hl{xylorb 3artlrlbHoi rncoroi oqiurlE nayroroi ra

rpaKrrirrrHoi qiuuocri guceptaqifiuoi po6oru.

7.3ara.nrnnfi nucHoBoK
,{racepmqifina po6ora JlxrquHcbKoro flanla Eopucouarla Ha reMy <<Mero4ra

Ta [porpanani saco6Ia aBToMaruqHoro .4iaruocryBaHHtr B v{eAHLIHLIx cl4creMap) e
3aBeplxeHoro HayKoBorc npallerc, Iqo nupirrye BaxJIuBe HayKoBo-[p]IKnaAHe
3aBAaHH.rI pospo6rn ra BAocKoHuIneHHrI rraero.{ia i uporpaMHlax saco6is \nfl
niAnuu{enHfl TorlHocri cerlrenraqii ra KJlacu$iraqii 6ioureAlaqnrax so6paxeHb, Iqo
sa6esueqye nigeuqeHHfl gocroripsocri rocTaHoBru 4iaruo3y B oHKo.uorii.

Bpaxonyroilu aKTyamHicrr reMH Aoc.uiAxeHHfl, crylriur uayrosoi Hoen3r.u
orpuMaHllx pe3yJlbratir, ix reopeu4qHy o6qpyHroralricm, rrpaKruqHy :nauyudictr,
noBHory BHKJIaAy r ony6niroBaHlrrx npaqsx ra AorplIMaHHs BHMor axaAerui'{Hoi
go6pouecnocri, Auceprallifina po6ora niAnosiAae BIaMoraM HaKa3y MOH Vrpaiuu
i\b40 nh 12.01 .2017 poKy <ffpo 3arBep,{xteHHtr Bunror go o$opN,{JIeHH.n glrcepraqiT>
ra llopxgry npucyAxeHHs cryreHfl AoKropa Sinoco$ii, sarBepAxeHoro
rocrauoBoro Ka6inery Minicrpin Yrpainu ei1 12 ciqHs 2022 p. Jt44, a ii arrop
Jlxuluucrxufi llasro Bopucoauv, 3acnyroBye Ha rpncyAxeHH, fiovry cry[eHf,
AoKropa SitocoSii sa cneqianrHicuo 121 InxeHepir rporpaMHoro sa6esreqeHHfl.

O$iqifiHr.Ifi ouonenr:
npo$ecop rca$e4pu nporpaMHax saco6is
HaqiouanbHoro yninepcrarery
<3anopi:rra nonirexnixa>>,
,{oKrop rexniqHlax HayK, upo$ecop
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