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Eapnaaxa O,rencanApa Bo.noArMupoBuqa
Ha ilvcepraqifiHy poSory JlsuluncrKoro flaera Eopraconuqa 3a reMoro

<<Mero4ra ra rrporpanani saco6r4 aBToMarrrr-rHoro 4iaruocryBaHHfl B

MeAHqHr4x cr,rcreMax>), rroAaHy Ha s4o5yrr.,r cryrreHfl AoKropa SinocoQii s
ranysi 3HaHb 12 <In$opnraqifiui rexHoJrorii> sa cueqialsuicrro 121

<IuNeuepix nporpaMHoro saSesue.{eHH.rD)

1. Axrya.n unicrs reM rr Ar{ ce pra rlifr n o ro Aocn iAxeHHs

Arryanruicm Ar{ceprarlifinoi po6orz JlxrquucrKoro flarna Eopucoruua

3yMoBneHa rvru, rrlo y sn'xsxy si sua.rHoro nouupenicmo paKy rpy4uoi 3aJro3r.r B

ycboMy ceiri, ouruui:aqix naero4ir fioro Br{.flBrreHHx e npiopr4rerHr4M 3aBAaHHtrM.

BuxopucranH.f, Siorrre4raunux so6paxeHn trnfl AiarHocruru ycKnaAHroerbc.fl

rpunaricuo ix oSpodr<u ra 4e$iqrarou BeJrr4Kr4x HaBrrarbHrax uz5iporc. trrx
aBToMarr,rsarlii aHa:risy saesr4.rafi 3acrocoByrom a6o iucrpyrr,leuTr4 KoMrr'rorepuoro

3opy (xxi e HanisaeroMarlrqHr4rua i uorpeSylorr ronroi xou$irypaqii anropraruin),

a6o rexuororii uuSoxoro HaBr{aHHfl, rrlo aaSegne.ryrorb rroBHy aBToMarr,rsarliro

rpouecy.
BogHouac, 3acrocyBaHHfl \aeroAie uuSororo HaBrraHH.rr siruronxyerbctr ig

cyrreBr4Mrz upo6neMaMrr, cepeA flKr4x: Spar< yuieepcansuocri (,4nx lcoNuoi uoeoi
rcareropii soSpaxeur norpi6no 3aHoBo rpoeKryBaru apxireKrypy, z6uparu 4aui ra
rIpoBo.{IrrI,I HaBr{aHnx), oSuexeHa ro-rHicm cerMeHrarlii fi r<nacrE$ixariii naeArarrnr4x

ao6paxeHb Ha-rrBHr4Mr{ MoAenflvtk\ a raKox By3bKa cneqiani:aqis ra HeAocKoHaricrr

cy.racHrax rporpaMHux Si6nioreK rrryqHoro inrelerry.
Caue roMy crBopeHHx e@er<ruBHr,rx nporpaMHr4x cr4creM An.f, ui4erzrqeHHx

ro.rHocri posuiaHanalur's, Sioiue.qz.{nux sodpaxeHb e BatoMoro HayKoBo-[pr{KJra,{Horo



3aAarrero, .rrKa npflMo BlAIroBlAae aKTyaJIbHHM 3aIIHTaM MeAHrrHOl rany3l Ta lHxeHepll

[porpaMHoro 3 a5 e3frerreHH-f, .

2. AHa.iris smicry .qucepraqii. Crynins o6rpyuronauocri HayKoBI{x

rroJrolr(eHb, Bl{cHoercie i percoruengaqifi , cQopmy"uboBaHlrx a gucepraqii

Peanisauiq ilocraBJleHl4x y .quceprallii sanAaHr ei4o6paxena y qorupbox

po:4inax:
. Y neplxoMy pos4iri BIaKoHaHo KpururIHI,Ift aHanis icuyrovzx aJIropHTMi.IHHx ra

nporpaMHr4x piurenr Anfl onrorori.{uoi 4iarnocrnxH. Anrop apryMeHrye

AorlinrHicru ceoix roAarrbrxr4x po3po6or rravr, ulo Haf,BHi xowrepuifini cucreMr{ e

nonorituaMr{ ra 3aKpr4rr4Mu trnfl. nogu$ixarlifi uiu uosi NaeAu.rHi craHAaprrl.

. Y ApyroMy posgini rpeAcraBJreHo Mero.q 6ararorraconoi xnacra$ir<aqii Ans

ananisy ricronorir{Hr4x sHiN,{Kis. 3as.qsxa iHrerpaqii enolior{ifiHoi ouruuigaqii ra
rexnolorii aBroMarr43oBaHoro norryKy apxirexryp (NAS), 6yno orpr4MaHo

Mo,{errb is ro.rHicuo xnacuSixaqii -99,8Yo.
. V rperboMy pos4ini nupirueno 3aAarry posnisnaeaHnfl, ni4rzuin paKy Ha ocnosi

irr,rynoricroxiNri.-rHux soSpaxeur. IIoe4HaHHa rnz6ororo HaBqaHH-s ra
upo4yrcqifiuoi ruo4eri 3HaHb saSegne.{raro aBroMarr43oBaHy iurepuperaqiro
pe3ynbrarie sri4uo 3 pernaMeHraMr{ MO3 Yrcpainz. Kpina roro, yAocKoHaJreHH.,r

apxirercrypra U-Net Ao3BoJrr4Jro noKpaqr4rr4 .f,xicru cernreHraqii 4pi6Hzx
nrixpocrpyKryp (o5' exrie).

. Y rrerBeprouy pos4ini gerani:oBaHo rpoqea igxeHepuoi pospo6Kr4 rrporpaMHoro

KoMrrneKcy. CupoexroBaHa rlieHr-cepBepHa apxirer<rypa Ma€ BupaxeHy

MoAyJIEHy crpyKrypy is rnyuKuMr4 napiauraua po3ropra:r.nfl (noxanruo a6o n
xnrapi). Ouucano crpyKrypy Sazu AaHr4x ra MoAyni cucreuu.

3. HayrcoBa HoBrr3Ha orprrMaHrrx pesy.nnrarin

Hayxona HoBr,r3Ha poSoru noJrrrae y HacrynHoMy:

1) nnepure pospo6neHo MeroA Sararorlacoeoi xnacu$ixaqii ricrolorirrHkrx
ao6paNeHb AJIfl giaruocryBaHHr paKy rpy4Hoi 3aro3r{ 3a oryneHena 4raQepeuqiaqii,
lxxvtir., Ha nignaiHy eil icuyro.rux, Sazyerrct Ha :acrocynauui ouruui:onanoi
apxi:rer<ryprr 3roprKonoi nefiponsoi nrepeNi ra naSopi aoSpaNeHb, po3rrrupeHoMy

3a .qonoMororo au$ysifruoi uo4eri, ulo saSesne.ruro uiAsr4rrleHHs 4ocronipnocri
4iarHocryBaHH.rr;

2) nueprue pospoSneHo MeroA ananisy iuynoricroxiNri.{urrx soSpaxenr Ans
giarnocryBaHHfl ui4rrauin paKy rpy4noi 3aJro3u, rtrcvrir, Ha niguiuy sia icHyrovux,

6asyemcx Ha BAocKonaneuifi apxi:rerrypi U-Net uepexi, aJrrop?rrMi nugna-reHHs

ximxicnux xapaKrepr.rcruK nrir<poo5'exrin ra npo4yrqifiiiifi uoAe;ri



4iarHocrxr{Hux 3HaHb, rrlo sa6esue.rr,rro aBToMarr4saqiro [poqecy nocraHoBKr{

4iaruro:y;
a\3) y4ocxoH€LrreHo apxirercrypy U-Net vrepexi Anfl cerMeHraqii iuyHoricroxilai.rHrax

so6paNeHs rrrJr.,rxoM ouruuisaqii riuepuaparrrerpin Ha ocuoni reHerr4qHr4x

anroprirrMie: rlraSuHr4 Mepexi, posuipy 6asosoro $imrpa ra reMny HaBrraHH.f,, rrlo

Ao3BonrlJro ni4nurqraTu rorrHicru cerueuraqii;
4) y4ocroH€ureHo apxirerrypy :roprxoeoi Hefipouuoi uepexi Anfl xnacra$ixaqii

ricronorirrHrzx so6paxeub rrrJr-f,xoM onrurrigaqii rinrr<ocri ouepaqifi ra gs'_trgxis

wrix Hlliura na laixpo- Ta MaKpopienrx is nuropacraHH.rrM reHerr4rrHl4x anropurrrrin,
rrlo Ao3Borrr{Jro ni4nurqurv r:o.rnicu ruacuSiraqii;

5) noganbruoro po3BrzrrKy nalyrra apxirer<rypa CAD-cucreu anr aBroMarr4.{uoi

rrocraHoBKr4 4iaruoay, flKa, Ha ei4lriuy nia icuyro.rzx auaJrorie, AorroBHeHa
MoAyn.rrMrr cr{HTe3y :obpaxeur, o5.rzcreuH.fl xinrricnux xapaKTepr.rcrr,rx,

aBToMaruirHoto 4iarnocryBaHHfl Ta oqiHrcnauux notriSHocri sodpaxeHr, rqo
s a6 esue.rnJro KoMrrler<cni cm r a alartrkreHi crr np o qe cy 4i aruo cryBaHH.f, .

4. IlparcrurrHe 3HaqeHHfl gracepraqii

fononnrau npHKnaAHr4M pe3ynbraroM,qr4ceprarlifisoi poSoru e crBopeHHfl
lporpaMHoi cucreuu ilrrfl aBToMarr4rrHoro 4iaruocryBaHHf, paKy rpy4Hoi 3aJro3r4.

Brpona4NeHH.s B ii ocHoBy MoAynbHoi apxirexrypr,r ra rexnolorifi r.nu6oxoro
HaBqaHHfl Ao3Bonfle aBToMarr{3yBaru 6inruricm pyrr{HHr{x o6.rucrroBaJrbHux

ouepaqifi, Iqo crBoproe repeAyMoBr{ ,qJr.fl KoMrJreKcHoi qnsponoi rpancsopivraqii
npoqecie uarouopQorori.rHoi excneprusr4. Cryuiur roroeHocti Ta rpaKTurrHy
cnpoMoxnicm 3anporoHoBaHr{x anropr,rrMie i nporpaMHrlx pirueHr ui4reepAxeHo
ni4nori4ru4Mra aKraMH rrpo BnpoBa.qxeHH.rr y nrzpo6nuuy gixlrsnicrs TOB <Iucruryr
6ionre4uuHux rexHonorifi>>, TOB <<Aniro lenenouueHr) (u. Tepuouilr), HayKoBy

po6ory HA.{ 3yHy, a raKox SesuocepeAHbo B ocsirnifi rpouec
3 axi4noyxpaincrxoro naqioHaJrbuoro yHinep czrery.

5. {orpr.rMaHHq Br.rMor arca4ervriuHoi 4o6po.recuocri Ta rroBHora BuKJraAy
HayKoBr.rx pelyJrbraris n ony6.niKoBaHr{x rpaqflx

.{ucep:raqix JlxrquHcnKoro lI.E. e 3aBeprrreHoro npaqerc, BHKoHaHoro

.qepxaBHoro MoBoro Ha Br4coKoMy HayKoBo-MeroAr{rrHoMy pinui. pyrcouuc noenicrro
ni4uoni4ae craHAapraM MOH VxpaiHra rrloAo oSoprraneHnx po6ir ua s4o6yrrx
HayKoBr4x cryueuie. 3aralrHraft odcsr craHoBr4rr 221c:ropiury, trpz rdboMy KrroqoBe
HayKoBe Br4KnaAeHns safiN,rae 148 cropiHor. Po6ora ir,ricrurr 47 pucyuxre ra 25
radlraqr, rqo cyrreBo ui4nurqye nao.rHicrr crtpuiturrrrx lrarepiany. Cnucox
uuroBaHoi ni:reparypra BKrrroqae 138 nafirreHyeanr, a cyuponi4ui rnarepialu
oSopuneHi y szrnx4i 15 4o4arrcis. Mona BHKna.{eHH.f, e rar<oHi.rHoro, .rirxorc ra



TepMlHonoflqHo KopeKTHOTO AJr_f, rany3i po3poSKr,r npotpaMHoro 3a6e3nerreHH.f,. y
Ar,rceprarlii Aorpr4MaHo BlrMor aKaAeMirrHoi Ao6poqecHocri. 3a pe3yJrrrarawkr
nepeniprcu nopyrxeHb ara4elri.rHoi 4o6poqecHocri He si,rsBJreHo. yci sanosu.{eHi
rroJroxeHux, i4ei Ta pe3ynbraru iururx arropin HariexHr4M r{r4HoM cyrpoBoAxyrorbc{
nocr4JraHH.rMr4 Ha ni4noni4ui uepuro4xepena.

Marepian kr Ancepraqifi noro 4ocni4xeunx npofirxnu rrrr4poxe o6roBopeHH_rr ra
anpo6aqiro, u1o ui4rnep4xyerbc.f, ua.snuicto ZZ HayKoBr{x npaub. HayxorrEfi
gopoSor aBTopa BKJrroqae :

. 8 crarefi y SaxoBr,rx Br{AaHH.rrx Yr<paillu (rxmo.raro.{r 1 crarrro y nzgauui s dasvr
Scopus ra 1 - s Web of Science);

. I crarrro Ha nriNHapo4HoMy pecypci arXiv.org (Cornell University);

. 12 vrarepianin 4ononi4efi na nceyxpaiucbKr{x ra naiNuapoAHr{x rconsepenqixx
(aoxpenra, 3 uy6nixaqii y Br4.{aHH.flx, u1o iH4eKcyrorbc.f, e Scopus);

. 3apeecTpoBaHe aBTOpCbKe npaBo ua pospo6lesuft rnip.
Hane4euuft uepenilc ra pinenr Br4AaHb cri4.rarr rpo Te, rqo nayr<oei

pe3ynbrarr4 Ar.rcepraqii 6ynH rroBHoro uipolo anpoSonaui nayxororc cnitrHororo.

6. fucrcycifrHi rroJroxeHHfl Ta 3ayBalmeHuq

Oqiulorovu poSory rro3r4THBHo, Bapro Br4cJroBr4Trr 4exxi 3ayBaxeHH.rr ra
uo6axauH.s.

1. Y po:4ini 2.3 npoBeAeHo aHaris Merpr4K 4nx oqinrcz uo4i6nocri so6paxeHr.
Ocuonna yBara 3ocepeA)KeHa Ha ABox MerpuKax - FID ra IS. flx ri4ouo,
MerpHKa F'ID oqiHroe ei4cranr uix posuo4inaMr4 o3HaK :odpaxenr. y ceorc
qepry, Merpr4Ka IS xaparcrepu3ye _f,Kicirs i pisuonaaHirHicrr. floqi;mno 6yto 6
noeAHaTr.r po3fnf,Hyri uerpnnu Anfl, KoMfrJreKcHoi oqiuxz aoSpaxenr.

2. Olniero 3 [epeBar poapo6leuoi cr{creMr4 Ha3BaHo tiaoxnueicrb orreparr4BHoro
oHoBJIeHHs 6azu 3HaHb (nniuiuHzx npaBan) 6es BTpyrraHHs s o6.rvcJrroBaJrbHe
f,Apo. floqinruo Sylo 6 ouucaru flK caMe Kopr.rcryBarr cucreMr{ Moxe AoAarr4
uoni uporoKorrr4 MO3 YxpaiHra.

3. y rvrero4i 6ararorlaconoi rcnacrasircaqii iurerponaHo rexsoloriro
aBToMarra3oBaHoro rolryKy apxirer<ryp ra enonroqifiHy onrutrisaqiro Arrfl
clrHTe3y vro4eni. 3aynaxenu.f, orocyerbc.rr Brzcoxoi o6.{zcJrroBaJrbHoi cxla4nocri
raKoro ni4xo4y. loqinruo Gyno d HaBecrH uopinHxnrui AaHi uoAo qacy,
BuTpaqenoro Ha eeonroqifisufi noruyrc apxireKrypr4, nopinHxuo 3 MeroAaMrr
Grid Search ra Random Search.

4. y reprxoMy pos4ini aBrop Sor<ycyemcx Ha auanisi r<orraepqifiunx pirueHr,
Kpr.rrprKyro.rH ix 3a ((3aKpr4ry MoHoJriruy crpyKrypy). llpore icHyrorr ni4rprari
unar$opnarz AJu auanisy qusporoi uaro.rrorii. .{oqinrno 6yno 6 rpoBecrr4



nopiBu.f,nb:ur4ir. aHalri3 po3po6neHoi cHcreMH caMe 3 BiAKpr4TuMu cr4creMaMr
aHanisy MeAHrrHr4x so6paNeur (eup ath,3D Slicer, ASAP).

5. V poSori aBrop sAifiource nopinuxuHfl oKpeMrax apxirerryp HefipouHzx Mepex
Anfl xnacz$ircaqii :o6paxeHb. Ilpore Nroxrrzsicrr Bi{Kopr4craHH.tr aucau6lin
apxirercryp ue 6yna po3rn_f,Hyra.

HaeeAeHi Br4rrle 3ayBaxeHH.rr He BnJrr,rBarorb Ha 3ararrbHuit eucoxuil pieeur
BlIKoHaHoi po6orrz, He 3MeHrrryrorb ii upaxruuny qiuHicrr ra He BrrJrr4Barorr Ha
3araJrbHy ro3rirrHBHy oqiuxy gr,rcepraqii.

7.3aratsHzfi eucHoBoK

flzcepraqifiua poSora lxrquHcrKoro llanna Eopuconuua
<<Mero4u ra rrporpaMHi gacodra aBToMarr4qHoro 4iaruocryBaHH,
crrcreMax)) e caMocrifiuoro ra 3aBeprleHoro HayKoBoa [paqerc, .rrKa AeMoHcrpye
3HaqHy HayKoBy HoBr43Hy ra npaKTuuuy qinuicrs orpuMaHux pesynrrarie.

3uicr po6oru nignoni4ae o6pauifi reui 4ocligxenHx, sa6esueuye
Ioc-rrrHeHH;r floarasreHoi Merr4 ra nizpirueHH_rr rocraBJreHHX 3aBAaHb AocniAxeHn.s.
fiacepraqifiua po6ora ei4noni4ae BrrMoraM HaKa3y MOH yxpaiHra }l-e40 nil
12.01.2017 poKy <IIpo 3arBep.qxeHH.f, Buvror 4o o$opnaneuux 4racepraqii>> ra
Ilopx4xy npucyAxeHH-f, cryneH.{ IoKropa Siroco$ii, sareep4xeHoro nocraHoBoro
Ka6inery Miuicrpis Yxpaiura ni4 12 ci,ffix Z0Z2p. Jl1b44.

Aerop Auceprar{ifiuoi po6orra 3a reMoro <Mero4u ra nporpaMni saco6u
aBToMarr,rrrHoro 4iarnocryBaHHr B MeAHrrHHx crrcreMax)) Ilarquucrxrafi flaero
Eopuconzrr, 3acryroBye Ha npucytrxeHHfl fionay cryneH_s AoKropa $i"rroco$ii sa
cueqiatruicrro 1 2 1 InxeHepix [porpaMHoro sa6esrer{eHH.fl.

O$iqifiuufi onoHenr
eaei4yeau raQe4put KoMr'rorepHr4x HayK

XuelruurlbKoro uaqiouanbHoro yHieepcurery,

AoKTop rexHi'rHzx HayK, npo$ecop OrercaH4p EAPMAK

<<fligurac Olercangpa ))
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