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IIIAf vK
o$irrifrFiofo orroFrel rra - /{oKlopa lexl-riLI}It4x IIayK, npo$ecoP?,

npocf ecopa xaSe4pl4 KoMrI'rctepril4x HayK

Xvelr,rrHrf bKoro Haui oHaJrbH o|o yr-i i Repc HTeTy

MaH:mKa ElYaPla ArrAPiiion Hqa

Lra N4cep'rartifrny poSoly C'reun Ceprin tOpiiioeldqa

Ha reMy <fliaBr{u{eHHs'rorruoc'ri 'ra urBHlIKo/riI uelerl'yBaHHfl :o6paxellb

aBToMo6irris gaco6aMrd 3r'oplKoeoi HeiipoH tloi prepexi YOLO)),

loAarry rra :Ao5yr"rr{ LrayKollolo c'fylleFl-f, iloKlopa SinocoSii
3a crrerlia:rruic'po 121 - <<hrx<cncpir npot'paMlIol'o :a6e:neqeHI{t))

ra-rty:i 3FIaI{h 1 2 - <lrrcpopHaartir,rrri'lextroLtoi'ii>>

Al(rjva+ b JicTb :re u H a !r c g pT4 rI i ii H o |o ao cJI i/I?Ke H H n .

Po:egrox ig.reJreK'fyaJrbrrr4X l'parrcilop'rr{t4x c14c'reM, cl4c'feM aBToMarHtIHoI'o

TexHoJloliir 6e:ni,rtolHofo l'paHcnopTy BI4cyBac IllABl{rr1eHl

KoMn'rorepuolo 3opy, opieHroBaHI4x FIa poSory B pe>gartai

peanbHofo q acy.fe.lexlyBarir{r{ :o5pa>xerrb alrlontoSilin e Ba}I{JII4llllM 3aBAar{HflM

/Ijrr rgr4poKopo KoJra lp14KJrailrnix 3allaLl: KoII'rpoJIto l'a :a6c:tlcL.icllllq 6eltleKI4

/Iopo)KHbor-o pyxy, yilpaBJriuus uapriHlaMr4, Ilr4t{RJle}tttt{ 'fa IlepeilSaqenllt{ 3a'ropitl,

peali:aqit sacoSie aBTogoMrrofo BoAir-rrrfl. I Ia )lasuit qac cuocl'e pii'ae'fl'cx

:Ha.{riun rrpor.pec y po3Br4'f Ky apxi'rgi'fyp III'ryt{ rrvx rre ilpoul{14x MepeiK'

rrpr,r3[I?qt: rJ [4X lrJrtr /rereKlyBarj rrr ro6pa>xcttb, cirv'reuc'f Ba, ir,toil e Ltefr YOLo (Yor-r

Oniy Look Once). BoAHor{ac Aoc-rfFreFrru{ otIrI4MaJIbFIoi'o KoMllpovicy uiN

roqsicto ra o5.{Hclr}oBarrbHoro eSeruraeHicrro IJ,Irfl cIacTeM iIereKTyBaHFLfl

:oSpaNeHb aB'foMoSi:ris

ripoS,ueMoFo.

Cr:raAnicr:r, 3acrocyBaHnfl 3r'oprKoRr{x nefrpotrlII4x Mepex( (3I{M) IloJlflI'ae R

.r-oMy, ruo:lF{M MaJror-o po:rraipy Frepilrco sade:tIeLIy}o'rh rII43bKyToqnicTi'

AereKTVBar{Hfl o5'cic'rie Ha:o6pa>xetrFrrrx, ocoS:t14Bo y cKJIa/u{HX yNroBax: tIpI4

nepeKp r4T.rflx o6'e xrin, pi:rrovraui'rrrux paKypcax :lilolaxu l'a ilecr:a6illnorrly

ocniueHr-ri. 3I{M BeJrr,lKor-o po:rvipy :a5e:uel{ylo'fb IrI4IIty qKicrr' i{creKryBalli{fl,

aJre ix pecypcoeuuicr:r oSrracxyc nr4Kopr4cl'altFIfl Ita Marollol'yll(FrHX auapa'nJI4x

nnar$opMax trJrfl. eSylon aHr4x cr4c'reM. Cyt"rcRoto ttpo6:teMolo 3aJtwuracrbcfl ir

$op1,rye a;g1;glfr cneqia:ri:onauux HaBr.raJrbr{r{x 4a'racerie eo6paNeFIb: pyqHe

3aJTzrJraerbCfl aK'fyaJibiIolo IIayKoBo-'re xtti't Fiolo



aFro'fyBaH]HtI Bl.lMal'ae 3rraqrrr4x ilL{1'pa1'qacy Ta e Ba}KKo Maclu'faootlaHwM.

Ifilnralrlr{Tr4'fo.{rric'rs 3IlM MaJrolo po:nripy Mo}t(Jit{Ro Ltepe3 cIIpffMoBaFIe

AoHaRrl alrrfl) rronepeAr{ro o6poSxy :o6pa>r<e }j b 'ra aBT'oMarl43o}lai{e $opH,lyll alrrrfl

HaBr{aJrbrrHX nn5 iporc.

3 ornxAy Fra Br4KJraAeFJe, HayKoBo-rrpr4K rralbra 3al\asa uireurueHHtl loquocri

Ta rrrBnAKolii' leleK'rynaFrr{.s :o5pa>r<ellb aBl'oMo6iriis :tacoSairryu 3F{M YOf-O :la

Aor roMolo ro rror r cperi rr,oi o6po6 rc ra :o6 paxc I Ib, a B'ro Ma'I'14 3o BatJ oI'o c'f Bope Fl Itt

cner{ia.rri:oeaHvr x /ta'racerin 'fa /toLiaRLr artrr -ll IM c ai('fyaJlbt{olo 'ra IIpaK'rI4r{iIo

3Har{yqo}o. T'eua A}rcep'fauifrnor' poSolra C're u,q C.rc. qi:lrorra r:iAuoni/lae

cyqacrrr4M IIHKJTHKaM y lary3r iucpoprvrartinrrnx rexrio.rrorifr 'ra KoMIr'tot'epuot'o

3Opy.

A+r?"Fi: :yicry ALrc.eQraqii'r'a oqHosu"i. pg,:y"'r s'rar er po6ory,.

/]ucepraqifrsa po6ora ilKJriolrac neperix yMoBIIHX Il03tIaqeHb, ucryll,

r{orupr4 po:Ai;rn, BprcFroBKr4, cur4coK RI4KopI,l cragr4x /{)Kepen ( 1 84 naiatvrenyeanHx)

ra eiciru AoAarKie. 3aralruufr oScxl poSorn cralioBvnr,230 cropilroK, 3 x,Kr4x 148

cropiFroK zaitwae ocHolilrrzfr 'rexcr'. Po6ora Miclulr 59 pucyrrxin ra 3la6lraui.

I/ nclyni c$opvryJrboRar{o MCly 1a 3ar})[arr]rfl /IocJIi/t>xenttq, o5r'pyril'oRaHo

aKTyaJrblric'ru leMH, BH:luaqeHo o6'cxt' i rrpe/IMe'r Aociti/,txenf{-fl,

oxapaKTepn3oBalio MeTo/1I4, HayKoBy i{oRI4:lIIy, 'feope'fl4t{IIe f'a llpaKTI4LII{e

3Har{eHHfl orpzMaHr4x pe3yJrblalin, r{aRe/le Iro eiromoc'ri rrpo t.x arrpo6ariiio.

flepruraii po:,ui.rr uicln'rs rpyH'fonirr.rp,r olJltul icttytouux rrilxolis /lo

po:ni:u aBar:ntr, \'a Aerer{TyBaHrIx IpaIICIIOp'frlHX :acoSie Ha :o5pa>xeHL{qx.

llpocniAKoBaHo enolrcqiro eia KJracr4r{Frr4x naero/IiB AereK'ryBaHI{t :o5pax<elli)

(HOG+SVM, MeroA Bio;rra-f{>xonca, SIF'I', SLIRIT) Ao cyqacHHX rlrSoxax

uefrpoHFrux Mepe)K. Onucano npr4rrru4nw rroSyAoeu cyLIacIILIX apxilercryp 3FIM:

3aJir4ruKoBHX Mepe)K ResNet, apxi're K'fyp Mobi leNct, /Ic'reK'ropin o5'cmie 3

5:roroir,r Inception, ABocryrrelreBol'o Ae'rer('ropa I"aster: R-CNN, a 'raKolK

onHocryneHeBr4x AereKl'opin YOLO i SSD. flrc uporparrntti zaco6v*allaJIoll,I

po3fJrrHyro xrr,raprri rr"rra'r$opN414 Googlc Cloud Vision, Atnazon Rel<ognition la

5i5:riorexy OpenCV. lla pe3ylbrarawr4 auaui:y o6rpyl{'r'oBarro sa6ip apxireK'fypr4

HefrpovrepeNi YOLO .r{K sau1i"ur,ui :Szuraircor}ar{oi :a Kpl,r'rr:p ltlwr4 r'oquocri ra

oS.iHc"rrloBaJrbHoi e 6eic'rneHo c'ri .



f PYruii

IIonepeAnror

po:li"rr ilpucBrrqerlo po:po5ui'r:a rrporpavnifr pea-rti:aqii Naer:oAl{KI4

odpoSrcu nxiAsux :o5pa>xenr, .rtJrfl rii/-innuleFrFrr lo.{Hoc'ri

AereKryBar{Hfl zaco6ar'tu YOLOvB. f lei'a.rir,no orrllcarro apxil'eKrypy YOLOv8 r:a

rrpr4Frllr4nr4 noilepellirr,oi o6poSrcn lo6pa>xcrrb, flKa rroJrr t'aJra y lri/tsr.rrrteniri ix

KoHlpac'fy. 3anporroHoBano T'pLr rriAxo/{n Ao ui4nuqel{Hr{ KoHrpacrriocri

soSpaxeHb: rno6aJrbHe erapiBHloBaFrr{.fl ricrorp aMvr, al\arrrr4BHa exearigauis

CLAHE ra xoladiuonaruir Mero4 nrapiBi-rroilaFirrr kr rleFrrpynaHrrs i'iclolpaMu.

OuinroBaHFrrr flKocri AeleKlyBar{ris B14Koriar ro za nouIHperu4MH Melp14K aMr4

Precision, Recall, F I -score ra rnAP. 3'RCoRaHo, rrlo 3arrporronoeauun Mel'o/I

nrapieHroBaHH,q i ueu'rpyBar{rrr liclorpanr :oSpaxierrr, :a5e :ne.{ye u afrnuqy

'roquicrr Ael'eKTynaHFrrr, 30KpeMa, 3a rcpra'rcpienr ]otj o'rpr4Mal{o rroKparr{e}{Frr Ha

16 %. Pe:y:rr,r'arv /leleKl'yBarrFrfl :o6pa>xei{b /{ocJri/i;rceuoro :acoSavu

perpecipruroro'ra Koper.suifruoro auasi:y .

y TperboMy po:li"rri po:poSJreFro Me'ro/u4Ky /IoFraBL{ aHrrfl pi:unx eepcifi

3FIM YOI.O Ha ocsoni cneqia:ri:osaHoro /{aracery, po:po6rrer{ofo y pyqFroMy

pexr4Mi y cepeAosrauli Roboflow. Onucauo npoqec aHoryrjaHHfl :o6paNeHb

aBToMo6inis, lanaucyBanl{r xriacin o5'exrie i ayrnaeu'rauirc :oSpaxeHb urJrflxoM

:cynin, floBopolin ra iuurux rrepe]'Bopei{b :o6pa>xe Frb. V pc:y.lrr,r'ali aylMerl-lauil'

po:rr,tip ua6opy Aagrvrx :Sirru"relro 6i.rrsrr.r ui>r< y 2 pa3r4. I Ipoee/lcrro AoFraBqar{rr.fl

uoAerefi 3HM Ha Sasi Baf, olpuMar{r4x rrplr rianqaur"ii Ha na'race'ri COCO.

BcrauoRJreHo, uo Aor{?Bu?rrFr.fl /lo3no.lrse lriA Br4rL1r4'rvt 3r'{aqeFr}rfl Me'fp wKvr Recall :
0,58 Ao 4,97, a mAP50-95 :l A37 ,f[o 0.,72. -],'riilctrclro rropiRrrfirrtnrzi,r auari:

e$exrrannocri nepcin YOLOvBm la YOLOv I lrn. OrpHMaHo, rqo nplr

nopinHsHsifi loqHocri (mAP50 = 0,96) MoAerrb YOLOv I lm Mae Ha 22 %
ueuruufi po:naip Barotsr4x xoe$iuienrie. TaxoN ripofpaMr-io peani:oBaHo rperciHr

:oSpaxeHb rpaHcuoprrrr4x :aco6in :acodaMn 3F{M YOLO.

rlerneprmfi po:4il rlpncBr{r-ieHo ve'roAnui aBToMarr,l3oBairoro $oplayeatl,fl.

Aaracery soSpax{er{b aBlroMoSi,rriB 3a /{onoMoro}o :lI{M YOI.O BerrnKofo po3Mipy.

Mero4VKa 6a:yerncx Ha r'-no6a"rrr,nira i :rorca.lrr,irir,r celexqii yrrira:rtrrprx rcalpin

eiAeouoroKy 3 BI{KopHc'fa}{Frr{M rreprlcrn'r4r3rrolo xcrrrytsarrHr (p} Iash), il.lo

:a6esne.{ye cKopoqeHrrr HallrrniilKoRoc'ri Aanux Fra B8 % (: 993 Ao 121 Ka/{pa y

recroBoMy aocnili). Alx i4euluSir<auir cxox(r4x o5'exrin Fia:odpa>xer-rHflx



3acrocoBarro yropcb Kun aJrr"opr{'fM 3 ypaxytsaHlrflM MerpHK IotJ f a r(opeH.f,

cepeAuroi KBaApalnqnoi rroMr4JrKr,{ H,rix< /IecKpr4rrlopaMI4. 3arrpoltoHoBaFio

Mero/IHKy /[oi{aBr]ar-iFr.q B paMKax apxile rcrypvr <<B qn're "rtr-VqeIIb)), lle Mor{eJII)

MaJroro po:ruipy (YOLOvBn) H?nlr?e'rbcfl Ira 4a'race'ri, xxuu aBroMa'tl4r{Ho

alroryerbc,fl MepelKelo cepe/tHr,oro po:laipy (YOLOvSm). I-rxctrep14MeIJT'aJIbIIo

iri4r:eepAx{eHo 3pocraFrr{fl Me'rpr4Kr4 mAP50 ir,ro/,icJri ((yLreHb)) : 0,6864 Ao 0,9292.

Po:podneHy cncreMy peali3oBaHo Monolo Python i po:r'oplly'ro Ha n"rrarSoprrai

Raspberry Pi 5 3 Docker-rou'refrHepn3artiero. flepeAda.IeHo ne5-is'rep$enc ilrrn

KepyBaHHri i rtroui'roprzrrr-y cr4c'reMra. Po:/Iin 'raro>i< naicrr4'rb eifloN{oc'ri npo 3axo/IpI

:aSesneqerrH.fl xiSep6e3rreKr4 lrJrn cucreM 14, nto po3p o6stsracn.

I/ BHcHoBKax ni4rnepAx{eFro }rayKor3y uor3r43r{y -la npaKl'Ht{}iy 3rIar{HMicr:r

orpr4Mar{HX pe3yxblaris. fo4ar"nu uiclrill cili.ICoK rrySnircauizr 3/ro6yB aLra)

naarepi aJrI4 anpoSauii, aKTH 'ra ;(oni/lKi4 Ilpo glrpoBa/IXCnl{t, a raKox {palHaet-rT'H

po:po6neHol'o upol'paMr{oI'o xo/ly.

H4y4opa. F.op-r,r:H4., gUiH$a,o6|.pyn_TgsaHoc,ri, gavKgFpx lr.o"rroryeryJ,

Aprcgp'fauifi Horo AocJriAryeHHn la ix Aoc'r'oei pnogli.

/{uceprauiirua poSora iraiclplm Hr43Ky rroBr4x r{ayKoBr4x pe3yJibra'rin,

orpr4MaHr4x Ha ocsoni opnriHaJrbni4x aBl'opcbKr4x MeIoIIHK Ta auari3y peaJrbHHX

eKcnepr4MeH'rarrbHnx IJanHx. 3oxpeva, Brreprue 3atrpono]IoBaFro Me'roAr4Ky

AoHaBqaHufl :lI{M YOI-O Marroi-o po:rraipy i: 3ac'rocyBauFlrlM rriAxoAy <<I}vu'r-errb-

Yuenr>>, /Ie cneuia:li:osauvrt ra'raccl' anlo Ma'il4qr{o dlopHlyclbcr{ Mepex(e}o

6inrruoro po3Mipy. IJe nosBoJrfle rri4nuuu4lv loquiclb ltereKrygaFrFrr ao 24 o/o za

Merpr4Koro mAP50,:6epifaroqn tttnr4l{Koriro KoMrraKluoi l,roAeli. Rrreprue

3anpoilol{oBaFlo Me"r'o/I rlollepe/ti{boi o6poSxra :o6pa>rcnb ItJrfr 3l lM YOLO ria

ocHoei noe/lr{ai{H-q exsa,rri:artii'Ta rleLr'rpynauFr.s t'ic'rolpaM, rrlo:aOe:neuyc

niAeauleHH,s ror{Hocri Ha 16 % 3a MerpuKoio IolJ. tla6ysta rroAairbruolo po3Bnrr(y

MeroAHKa lropieH,fimHoro aua;ri:y pe3yJibralin AoHaBr{artfl, pi:Hr,rx nepcifr 3F{M

YOLO, a raKolK MeroIIr{Ka aBToMalr}{3oBaIJolo dloprraynaIJHr ga'race'rie i:

rrexaHi3MoM Bircirosarr*tr Ay6irirca'riB rra ouroili rreprlerrrr4rsrlolo xeruyBar-rr-rfl.

/]nceprauiq C'reux C.IO. eilt:ttal{acrbct qi'rxorc i ttoc:ti/tonHoto

crpyKryporo; poSora flBrrfl,e co5orc ui:ricuc i :aeepilrerie rrayKoBe rocriltNelrFrq.

f{ocronipHic'ri, o/Iepx(aHr4x pe 3yJrLT'a'f rn :aOe:rreqeiro 3ac'rocyBaHuflM



3araJrbrroilpufrr{ fllr4x Me'rpHK orliurcnaHll-q /rerer('ryBal{I{fl (Precision, Recall, F 1 -

score, mAP50, mAP50-95, IoU), KopeKrur4M po:5r,rrrflM ilaHWx I{a FIaBqaJIsHi,

eariAauifiHi ra recroei su6ipru, a raKolK rropilii{flHl{tM 3 pe3yJlr'r'a'f aMr4 6a:oeux

M oreJr era i B i IoMHMI,I e Kc rlep LI M e HTaJI bllr{ M H lratvrMr4.

3p]fl:glc pg6olu s rr4v,r(os.uN,r,u, up.or-pa,nraiuH, n.J,IaH.aN{.4 ra leN,IaN{H.

f,racep'rauifruy po6ory nr4Korrauo B par\4r(ax nayxonor /lisltr,uoc'ri

r{epuinerlbKolo sauioHaJrbr{oro yuinepcul'e'ry inaeui IOpix <fleArxoJavua

eilnoniAHo Ao rrJraHy rJayKorso-/locJr iuuwx po6il xaQeapu nporpaMHoro

gadegfler{eFrn,fl KoMrr'rorepuux cr4creM 3a 4epN6rcA)KerHoro leMolo

<focniA)KeHHfl, MoAeJrloBaHHq ra po3podrca ilporpaMHolo :a6e:ner{eHHfi cKnaAHHX

nnsartnir{Hr4x ct{creM)) (uoiraep 71ep>rcannor peec'rpaqii 0121 IJ 1 09232). 'feHaariaxa

AocninxeFri-rr{ Creuri Ceprix IOpiLroBH.la opr'arri.{Ho ulrl4cye'rbcr B Koilo rrayKoBI4x

iHrepecie:a:Ha.{erioi rca$eapn ra BiArroeiltae il crpalel'i.rHI4Na l{anprMaM.

Teope'ruqqeJa {tpaxlHque :Ha,qesHq pe3yJrs'ralie.

IlesBaxarolrr4 Fra rrepeBalr{rro rrpr4xla/Irriafr xapaKTep, ltr4cep'rauifrna poSora

uicrnm earoMi Teopelz.{Hi y3alairbHeHr{r. OcrroeHi HayKoRo-'reope'ru.rHi

pe3ynbr arvr BrrpoBaAx{eHo B oceilirifr npollec t{epniBeLIbKol'o trauiosaJlbuoro

yuinepcr4re'fy irr,reui lOpix @eAi,xorizrla B MelKax Aplclltrrt.rrin <Merorra uzsponoi

oSpo6xrz:odpaxeHb)), <Kortrn'rcrepui cracreMr ru'fyqHol'o iurerexry) Ta

<<Cncreua KoMrr'rorepuolo 3opy), a npaxrzuni y elrpoSHV'ry Aiqrrnicr:b

nignpraeMcrB TOts ((.{BA BI/JPA>> ra TOII (('|PK A.C.(1.)), IIIo rri4r'nep/r)Kyerbcn

aKTaMr4 BnpoBaA)Kerrr{fl. Po:po6ireui upolpaH,rni zacoSu Marolb ruraporcufi

norenuiar l\Jrfl,3acrocyBar{Hs B cr,rc'feMax Moiri'ropNuly Aopox<rrboro lpaSixy,

KoHrpoJrro ilapKoMicr-1s, /Ie'rer('fyBar{rlfl aB'roMo6iLrie FIa aepodrolo:i-riMKax,

4opoxuroi Sesrexu a'a an'ror{oM}roro KepyilaHr{fl r'pa}{cuopT'oM. IlpalluurroBo

Ba)r(Jrutsoro rrepeRaro]o e 3/lariiiclr c14cleM14 $yuxrtioHyBarr,l r{a o6vlexeHHX

anaparHnx pecypcax (Raspberry Pi 5), ruo poSu'rr, il exonorraiquo Aoc'ryrrHorc Arr
ruHpoKofo BnpoBaAx{eHH,fl .

flo.s.Hora e r,r 4qaA), pegyr nrar-i e A Hceqfa qii e o ry6.rr iKo ea u Hx n pa 4lrrx.

OcHoeHi uayxoni pe3yJrblal-v .r{Hceprarliffrroi po6o'rra ni4o6pa)KeHo y 1 0

FiayKoBHX nydnixaqixx, cepe/l .flKl,Ix 3 clar"ri y cpaxoerzx BHllaI'IHtx VxpaiHu,

1 npaqx, u1o iu4excyerbc.fl y Hayr(oMc'rprvuiil 6azi Scopus ra /Io/IarKoBo



po3Kpr4tsae HayKoBi pe3yJrbra'fr4 llr4ceprarlii, a raKox{ 6 r'es AonoeilleH y :6ipnnxax

vrarepianis ir,rixuapoAlrHX HayKorio-rrpaKruqHr4x xonSeperruira. l1y6"rrircauii

oxorrJrrolorb rK Teoperu.{ni acrreKTr Ta po:po6:reiri Me'rolII4KI{, TaK i ocoSllueoc'ri

ix ilpofpanrHoi pea"rri:auii. Ilydrixaltiw:na aKr'rrnHic'rr, :ro6yHava Bii{noeiAae

BcraFroBrreHHM Br4MofaM /io 3axuc'ry /llrcepr artii.r rra :ro6yr-rr{ IIayKoBoro c'ryneHt

AoKropa rfiloco$ir'.

AHc+cvci4ui" no"rro?KeHns lA JpyealseH,Hr{ ,a_cl :yiclv lrcgpT'ArliiiHoro

AQQ#iqIcqHn+t

1 . y TpelboMy po3/ii:r i nnKolrano ayr'r\rcli'rattilo :oSpaNett n ulJrsxoM

3acTocyBaHiltl feoMe'fpi{r{Frr.1x Ta cpo'roHaerpHLrr{ux rreperBopeHb, 3oKpeMa,

noBopory (y nianasoHi sia -10o Ao +10") ra:uinvr fleKpaBocri (n rraexax ei.q -15%

Ao +-15 %).llpore, ne oSrpyHroBano niaSip raicnx liana3or-IiB Arrr napaMelpin rii71

qac ayrMeFrrartii. I{e il oc:liA>r<eHo BrrJu.ln ilapaMC'rpiri aylMelrrauii Ha noxuSxu

HaBr{aHnx rieuposHoi iraepe>xi .

2. Xo.{a Melo4r4Ka rroriepeAusoi oSpoSrcra :o6paxeHb ni2i'rnep lrr4rra eBoro

eSexrr.reF;ic'rn i{a o6parionry uaSopi llalrvx, y po6o'ri rrc rlpoBe/IeHo

cr4creMarr{r{Horo AocJriAxenrrs iJ rroeeAirrKr4 :a pi'3rII4x yMon ocBi'rrellHt - rii.rurax

cueH, scKpaBolo Kor{Tpa}rypy, TyMaFrrrr4x 'fa Aolr{orir.Ix yMoB. T'axe AocnirxeHHr e

Ba)KirHBprM IJrrfl niglneprlKer-rlrr naAifruocli Me'folu,rKr,r B yMoBax pearruoi

eKcrnyaraqii. Eaxaso Syrro 5 Lra4arv xi;mxiuri AaHi ruotto e{texlrsnocri

MeroAr4KH B pi:Hrax Kareropisx cxraAr-rux clleH.

3 . llp" ei:yani:aqii AeleKToilaFrHX o6'e xr:r,rs (:oxpenaa, aBroModirie Ha

pnc.4.12), pawxz o5'cxris c ni3yaJrr,Ho rre/toc'fal'r{r)o uoMi'riuaii,rn, rqo ycr(Jrarrrrce

rroAaJrbutuit aua:ri:l laKr4x :o5pa>xerrb /tJrfl Kopr4c'fyBaqa. Kpina ur)olo, HalI paMKaMH

Syno 5 4oper{Ho Br4Boltr4rr,r /{o/ialr(oBy in$opHaarliro (rra:ny KJracy, HoMep o5'exra

ra iH.).

3a:rta.reHi 3ayllalr{eHllfl N4aro'rb peKoMetrltar iuunh xapaK'fcp i lre 3rrr,rxy}o'rb

3araJrbHy tro3r4'rl{BHy ouinxy po6oln 'ra iT rrayKoRoi' i rrpaKlr4rruoi rtiuHoc'ri.

3a ra.n n g.vit B rI cH o Bo K.

lli4cyrtaoByror{r4 asari: Ar4ceprauifrnoi po6oru, cnia KoHcraryBarr4, u1o 3a

aKTyanbHicrro reMa'rr4Kr4, o5c-qloM T'a gric'lxr Br,rKol{a}rr4x /{ocJrirx<enr, rrayKoBoro

3Harryuiclrc irrpaxrr4qHoFo rlisuic'rK) o'fpr4Marii4x pe3yJrblalis /lHCeprauiilrta



po6ora Creryr Cepli,a K)piironr4,ra ria T'eMy <<[ IiABHrle]rFlt loqFloc'ri ra runralxoril

AereKryBar{H,fl :odpaNer{b aB'roMo6i:rin :acodauu 3roprKonoi uefipoHHoi nrepeNi

YOLO> e caMocrifruravr i :aeepruerlrM HayKoRHM AocriAXeFrHrM, .flKe po6ralr

nouirszfi BHecoK y po3BHToK N,relo/Iis AereKTyRaur'rfl o6'ercr'nn Fra ocuoni 3I-lM

YOLO ruJrrxoM ilonepe/lrrroi o6po6xr,r :o6paNer{r>, aBroMarn3onaHoro

SopvrynaHHfl HaBr{arbHHX laracerin 'ra 3ac'rocyBar{}{fl rrirxolly <<R.{n're"rlt-Vr{eHb))

D,Jrfl AoHaBq arlrfl uer,ipouHtax MCpcrlK MaJrolo po:lMipy.

f,racep'rauiq e 3aBeprrrcrroro FrayKoBorc rrpar[co, rKa rroBuicr'rc eiArroeiAac

BHMofaM ryHKrin 6, 7, 8, 9 <<llopr/tKy rrpr4cyltxcur{q c'ryrre r{r Aor('ropa $iloco$ii
Ta cKacyBaHr{fl pirueuur pa3onoi crreuiali:ronauoi B.{eHoi pauu 3aKJra/Iy ep{ulol

ocniru, uayxoeoi ycrarrour4 rrpo rrpHCy/txcr{rrfl cT'yrrcrrfl /loK'fopa Sirroco4liirr,

3arBep.uxeHoro llocrauoBoro Ka6irrely Miuicrpie Vrcpainra eiA 12 ci.rHrr 2022 p.

Jt&44 (gi suiuavrn, BHeceHr4ukr griAHo 3 llocrauoBaMu Ka6iHery Minicrpin

YxpaiHn .t\lb 341 nin2l .03.2022, N 502 nit 19.05.2023, Ilb 507 nia 03.05.2024), a

iT aBTop Clrertr, Ceplira IOpiraoRu.r .lacJrvr-onyc rra rrpHcy/IXclrrrs l{ayKonofo

cryreHfl AoKlopa {riloco$ii:la cnerliarrbrric'rn l2l <<lrrxeuepir ilpolpaMFroro

:aSegner{eHHq)> y fany3i sHaFJr, 12 - <ln$oprraauifrrri 'rexuolorii>.

OQiuifr uuit onoHeH-r':

AoKrop rexsi qHVx r{ayK, upodlccop,

npo$ecop xa$eAprr KoMrr'ro'repnux HayK

Xnaerrsr{ubKoro uaui oHaJrbHoro

yHlBepcHrery lliayapn MAF{3IOK

llir,rrni :l(Eefiuii
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