
BI4CHOBOK

rpo HayKoBy HoBr43Hy' reoperl4qHe- lTl.:*"rIHe 
3HaqeHHs pe3ynbrariB

Allcepraull

fanPu'nrona €roPa

<<MoAe.ni' MeroArr ra in{oprvraqifina r

pofionoi onrrlrisaqii e 3aAaqax rIoKpHTTtr

c[cTeMax>'

qKa rloAaerbc{ na a4o6yrrs HayKoBoro cr}'ne* o:l::la'SinocoSiI

3 ranyri 3HaHb 12 - Iu$opvrauifini rexHorrorll

ga cueuialrsicrro 122 -Kotuu'rorepni nayru'

1. Ouinra Po6oru sgobYnaua

KO TeopeTI4iIl{I4X:HaHb'

oi HaYKoBo-oaBlTHboro

HayKlr'

euKoHaHi cBoearacHo' 34o6yeau rtrlrAHo

cuisnpaqronan 3 HayKOBr4M repisnunoi'r flporqfoM ycbofo reprr'riny HaBrra]rHq B

acuiPanrYPi'



H.ffiTnTT; 3Har{HI4n rlpo'Ipec v ranv3i "'1'll-"u:::.. T::liH-'
nanisHecrin.reHHoi onrravrisarrii Ta cyqacHr4x sopvrynroBaHb 3araq gtuiuranc'ro

qino.ruceJlbHofollpo|paMyBaH.Hfl)esertiunHePosn'aaauu"-,:'.""nepBHI4X3aI[aq
MaKcr4MaJrbHor-o reoMerp'rqHoro rroKpr'lrrr 3aJrr4rrraerbcq ni4rpraroro HayKoBoro

npo6leuoro. Klacraqni ro'*ri M.T.AI'I cTaIoTb HelpaKTI4'HI',IMLI si 3pocTaHF'f,M

posuipnocri, a cTaHAaprHi ueraeBpLlCTI4K U, za6ezneqyrctll4 UOSalrsufi uoruyK', He

rapaHTyrorb AocrarHboi roqnocri y JroKaJIbHI4x oKoJIax olrr{MyMy' [e 3yMoBrloe

arryalblricrr po:po6leHnr ri6praAnrax ui4xo4in' qri IIOeAHyIorb rno6aIrHUfi

croxacrll ,+tuuno,,,yK pofioerax aJrropr4TMiS ie noraJrbHr4Mlr rpa4ie'rur4Mll Moro[iLMVl

onruNrisauii.
pospo6nroBaHa iHQOpvrauifiHa rexnororis ri6pra4noi esorroqifino-pofiosoi onr[Ml3aul1

cIIpflMoBaHa Ha po:n,llauHfl IIIltpoKoIo Knlc^y^npLIKnaAHLlX 3aAaq IIOKpI4TT{, 3oKpeMa:

OIlTI4MaJIbHepo3MlilIeHHqceucopiny6es4poToBIIXceHcopHI4XN4epexax

us za6ezrreqeHH, MaKcr4M bHoro iloKpr{TTt ra gs'flgHocri r ypaxyBaHH'f,M o6uexe'uux

eHeprerl4qHr4x PecYPcin ;

'[naHyBaHH'30o6clyroeyIJaHF{fl'eJloricruqHl4xcI4cTeMaXTaOI4cT()MaX

eKcrpeHofo peafy BaH."fl,,Ae rroKpllrrr iHrepilperyerbcfl fK AocqxHic* rrieHrie a6o

locrpaxtAaJll4x ig o6rvrexeHHqMu 3a qacoM:;

ouruuigaqirpo:rr,riuleHH-f,6anosuxcranUifireneKoMyniraqifiHl'IXM€p€rxro

iu$pacrpyKTypHl4xo6,erTisyTepllTopiarrrrro-pognoAineru4xcl4cTeMax;
rrJraHyBaHHfl TpaeKropifi Ta 3OH IIaTpyJIIOB a1Hfl' 6esuiJlorHrax liralbHl4x

anaparie Ans ruoniTopuHry repraropifi, 3OKpeM a [nfl' BI4flBJIeHHq IiCOBI{X Ilox(ex( ra

eKorori.IHofo KoHTpoJIIo; _^_--:^.,,,- n6,er

nra6ipoIITI,lMabHI4XnorauifiAn'KoMepuifirruxracepnicuuxo6'el:T1B3

ypaXyBaHH'MllpocTopoBofopoano4irry[oIII4TyTaKoHKypeHTHofooToqeHH',
floeArrarrrrs cKnaAH i reovrerpii, 6araroeurr,riprrux upocropie uapavrerpie Ta

eucoroi o6qucmosanrHoi eaprocri ,tirru,ruoi synruii npr{poAHo BeAe Ao 3ac'tocyltaHHt

MeTaeBpucTuqHL.IX ni4XO4in, HacaMIIepeA pofionux Ta eeoJlloUifiuux zutropur\'rin'

3orpeua, aJIropI,IrMll porc acrIIHoK (Particle swaffn optimization' Aali - PSO)' ncrullK1r

srpai pn6 (Fish school search, rari - FSS), cnirnrurin (Firefly algorithm' 4a'i - IrA) ra

ruryuHoi 64xorrnrroi rolot ii (Artificial bee colony, 
^agi 

_ ABC) 4o6pe npucror:onaHi

AO rno6alrnofo IIOUyKy B HeperyflspHl4x llpocTopax' BoAnoqac iXnq tounicTb y

JIOKaJIbHI,IXoKoJIaxonTI{MyMyilacToeHeAocTaT"uoo_,,1-o-,'''oun'o.uorpe6yB
ri6pH4ra:artii s rpa4ienrur4Mr4 MeroAaMr4 JroKarrbHoi onrrar'rigarlii. fIapaJIeJIbIro an:TLlBHo

po3Br4BaroTbcq neftporr'repexesi rexuolorii' qri MOxyTb BLICTyIIaTI4 cypoIaTHI'MI4

MoAeJrflM Lr Anfl. *ra6nuNen s qi,,roeoi Qvnruii, a raKox incrpy^'reHraMr4 aBToMarIIr{Horo

HaJrarrrryB a*Hs.urrpasnnx synrqi ity zagauax: o6uexeHH'rrMl4' sa6esneilyrcql4 icrorHe

ilPllcKopenHs o6qucJleHb'



Anq nparrraunoi peanirauii 3a3Haqe'Lrx uiAxoAis ueo6xi4Ha cueqianigoBa'a

insoprrnauifina rexnonorir, 3AarHa inrerpynarn reotrlerpuuni o6qnclnestrq'

onuarr,rigaqifini tvto4yli' nefiporvrepexeei KoMroHeHrrr ra inrepQeficu Ao '[xel]en

rpocropoBr,rx AaH'rx. BraropucraHHq $oprr.nanrnr.rx 
uiAxoAis Ao rlpoeK'yBatt*fl'

apxirer.rypr4, :loKpernra uMl-opienronanor<l (unifred Modeling Language' 4ali - UNIL)

MOAenroB AHHfl,Aa€ 3MOry uo6yAyearu MoAyJIbHy' Macul:ra6onaHy cI'ICTeIvry' y xrifi JIerKo

loeAr{yBarr,r pieui MeroAr4 ouinroeaHHr noKpr4TTf, Ta anroprrTMu ourut''tigalrii'

Anquparrrauuoipearriaauiiagrra.{eHl4xniAxolierreo6xiArracneqia;rigoBaHa
in$opvrauifina rexuonoril, 3AarHa inrerpynaru l^toT::"""t 

o6'Il4cnertHq'

onruuigarrifiHi vro4yri, nefipor'repexesi KoMrroHeHTrr Ta inrepQeficu Ao Axe)pen

lpocropoBr^x AaHux. BraropracraHHr soprnranrurax niAxoAie Ao npoeKTyB?lJH.fl

apxirerrypll' 3oKperr,ra UMl.opieHroraHol-o (Uni|red Modeling Language, Aali *Y]VIL)

MOAenroB a'.".,Aae 3MOry noSyAynaru MOAynbHy, Macl'a6onaHy crrcrervry' y 
'.<rir' 

JI3fKo

[oeAHyBarra pi:ni MeroAr4 orlinrosa'Hq [oKpr4'rrfl'TaaJrropr4rMu 
onruuisalrii'

3.3n,qgorcpo6oru3HayKoBI{MIlfipofpaMaMll'IIJIaHaMU'TeMaMII
f,ocrriAxerrrrx Al4cepTallir"oi po6orra ttog,q3age 3 IIpoeKToM Ns 3-4|-26

<ourraruigauiraAallTl{BHororeoMeTpI4I{HoFo[oKpuTTqHaocHoBirre.rirroinorirra,
reHepaTr4BHrrx 3MaraJrbH"* 

. 
*apa*' i napiaqiirnux anroro4epin> 3a sinaur:oeoi

ui4rpr,rrr,*u MinicrepcrBa o."i," i uy*" YrpaiHu' B paMKax tKororaKox 6ynra :po(5neni

sianosilHi ny6nirauii s4o6yeaua' 
rhrrtr r'rri navrco -:

4.oco6ucr[fisHecoKAIIcepTaIilTaBoTpIIMarrrriuayrcoBllxpe3yJlb'IaTr|}
Havro e a ""w ::1"ffi lffi:X'"1""T:ffiffi - o:y:::' H euep epBl{I',x 3 aA aq

MaKcuMaJrbrroro reoMerpr4qHoro rroKpr4TTr , ,*? Gasyersct' na inrerpauii es'*o-rtifiso-

poftoeux anr.opr4TMin, ^reuerur{Hr4x 
rrpnnHrrr^rrie ra uefipocyporarHl4x tr'to4elefr 1' Ha

ni4rrlirryni4rpa4raqifirrraxuiAxoAis,'"u::l:]]ey3foAx.:-:,lo.oHaHHf,rlo6alrrroro
cToxacTr4rrHofo IloulyKy 3 JIOKa bHOIO rpaAieurHolo ollTllrvrisallierc [pI4 :]MeHnenui

o6quclroBaJrbHr4x BI11Tput; 
-..rinan,_4,TlL Iy cxeMy ri6p4lUsaqii

snepute pospo6neuo yuinepcanlny anropltrMlr{E

uonynrui ft-*uxrrrero4in onrurrrigauir, sr':a6e:neuye y3roAxeHe KepyBaHnq rlo6albHl4M

croxacrr4rrHr4M rrouyKoM l JroKaJrbHx{M rroKpaueHHtM y upocropi HerIepopBHI4x

ilapaMerpis ra e iunapiaurHoro 4o nu6o,py 6a:onoro MeTaeBpl4crtlt{Horo aJlropl{TMy' I,'o

uiArsepAxeHo eKcrlepuMeHraJlbHo ;

ua|ynanodanuwozopo36umKyirr$opvrauifirrarexrrolorigrieipr,rarroi

enonrorlifinol oitoeoi . 
oururvrigauii 3a paxyHoK tt"o-o^:l"" UMl-opien'ronaHoi

apxirercrypuoi MoAerIl' ma Qoprvr-i']-: c{pyKrypy''"-o"-:1t:*t ra )n4rreBraft rlrarn

onruruisaqifiuoi cr4creM'r r s l6egner{ye if rrracrura6onauicrr' ei^reoprosaHicrr Ta

inrerpauirc B rpuKraAni nporpaMHi *arQopMu repr4ropianrno-posuo4ine'[x 
r)Hcr€M]



Ha6ynunodaflblao?op$6uml<yniAxoAuAorrefipocypolaTHoro
MoAeJrroB a.'Hs. Ta aAanr'rBHoro KepyBaHHfl o6uexen'flMl4 IIr,,[xoM iurerpauii

cyporarHux ueftpoHHrrx r'roAe'efi i nefipouro-*afou a'vlx urrpaQuux r'rexanigrrris y

KoHTyp rioprurrroi onrur'rigauii rroKpl4TTf,, rrlo Ao3BoJrrrJro 3'vr3v'tvt o6'*'cnroeansHi

";;;:;"r;:xx;: "T:["#"'IJ""JJII;" rprarepiro roKpr4rrq sa paxvr{oK

Br4Kopr4craHHq 6araropinnesoi aAau'aeuoi ,".r" ouinroeaHHq 3 Ke'oBaltI4M

repeMLrKaHHqM rvrix na6ru4xeH?IMl4 ra rol{-y,IeoMerpI4rIHUMU 
o6'IUCIeHH',IMI4' IIIO

sadesueuye 6alanc r{ix rus[AroAiero ra roqnicrro Ha pi:nux erarlax onrutuis'qifir'oro

rpollecy.

5.O6rpyrrroarricrri4ocronipuicrsHayKoBl{xIIoJIo?KeHb'BI{cHoBI{rBl
peKoMeHlauifi, qKi sax[IqaloTbcq

o6rpynroeaHic* i 4ocroeipnicrr HayKoBrrx 
',oJroxeHb, 

Br{cHoBrin i peroH'leru'aqifi

sa6esneuyro'rbcfl Kop.KTHI4M 3acTocyBaHHqM 3araJIbHoBI'I3HaHoro MareMaTl4rlHoro

afiapaTy,i-rlo BKJrrorrae MeroA U o6.auc*oBa*noi reor'rerpii ra reopiro ronsirypaqifist^x

npocropiB r.eoMerpr4rrHr4x o6'errie, MeroAr4 MareMarr4qnoi our'uigaqii (ne'epe'nuoi

neninifinoi ra rnasiHrroroniec*i r:::T 
-t".T",:-"-:"-, 

noruyry)' re:opiro

MeraeBpr.crl,IqHl4x ra IIoryJIqIIifiHIax arIIOpI^rMin pofioro* 
"]::..tKry' 

reopirc' urr)'qnux

nefrponnux Mepex, MeroALr Monre-KapJ o Ta MareMarl{qgoi cTarucrl4Kll' M{)T.AI'

6ararorprarepiarrrrrr ro npnfi HflT.|flpi,,,",," (AHP,'on:]:^):':]*o* HecyilepeqJlueicrrc

:QyH4aMeHTaJIbHI4MI4IIOJIo)KeHH'MI,IccTeMHorou"-i,1:,reopiialroprarvinTa
[pIIHIII{ilauuo6,errHo-opierrroBaHoloIIpoeKTyBa]HHfl.HaocHoBiIJML.

[ocroniprricrrpe3yJlbTaTinuiAreepAxyeTbcflcucTeMaT}IqHI4Mo6qIac[IoBa[bHI,IM
eKcrrepr4MeHToM Ha TecroB?rx 3aAilqax MaKcI'IMaJIbHoro rIoKpI4TTt o6:racrefr

reoMerpr'rlHl4Ml4 o6'erravru 4onin*roi Qopvru 3 ypaXyBaHHqM IlpocToposlax o6Naexenr i

sa6opoHeHnx 3OH a TaKOlc nopirurnbHr4M anarigovr 3arrporroHoBaHl4x ri6pra4UUX

MeMerr4trHr.rx cxeM (Pso+BFit, itl-i"l3l: FA+BFGS',,Tt*uuGS) s 6'oev*u

pofionuvu4 aJIropI4TMaMI4 ra icHyrourauu iAxoAarr,ru o."1"^:1:"''nu'aru orry6njroeaHi

B irrAercosaHl4x HayKoBI4X $axonux B! AaHHf,X '" o:::",:T"", rra trlixrra])oAHl4x

HayKoBo_rexni.{Hux *orr6.parrqisx. y qinorvry nayroni pe3ylbTarlr' orpra:r'rani B

Al4cepTallii,e4ocroeiprrravtra,HayKoBoo6rpyrrroBa:HvI}iIv-TaAoKa3oBI4MI4'

6. IlparruuHe 3Har{eHHfl oAepr(aHl{x perylrrrarin

esorrouifiHo-Poftonot
Porpo6nerrairrsoprr,rauifiHarexHoIoriqri6pu4uo'---:|u,'-IlIyrnv

onrrauigarlii e iHcrpyMeHroM 4rx auari3y, [poeKryBaHHq ra orlTl'Misaqii [pocropoBoro



loKpI4TTfl B repllTopianuro-pognoAilenux cucrevrax i

ocHoBaAJI'cTBopeHH'IIpo|paMHI4xclIcTeMII1ATpI,IMKI4

Moxe 6Yru BllKopllcraHa qK

fip?IiIHtrrfl piuleHb y 3'aAaeax

rpocropoBoro,::ffit:il;t"*"arlbHa 
MoAerIb HerlepepBnoi aa4aui Ti*t1:T::j:l

feoMerplrtrHor,o noKp?Irrt Ta pospo6neHa uero4Onori ri6pulnoi ouruvtl3' tUll

ga6esreqylorb Moxn[sicrr e .*r"""o.o posn'rs a*."fl.3aAarr nenur<oi posvripraocri gi

cKnaAHOro reor'rerpieio o6racri, naxnnicno o6rrre'CeHb i eucororc o5-rucnroBaJIbEOIO

napric'o qinuo"oi synruii. ix nraropncraHHq Ao3BoJIte niAeu'ularl4 rlJloury roKpl'r't Ha

r2-25%uopinn*ro 3 KJracr4r{Hr4Mr4 More€Brp crr4r{Hr4M'r ni^xo4aruv (z 65-77oh ao 89-

g0o/o zaAaHr4Mr4 o6.ruciloBaJrbHr4x eK.rrepllMenrin). flpra uror'ry onrravrigauifl xil*'lcri

irepauifi uo6a*noro rro,,,yKy y ri6pu.unorvry uirxori Ao3Borlf,e cKoporlt{rl4 qac

o6.rracneHb Ha 3040%6ee nrparu r*oc:ri [oKpr4rrs. 3acrocyBaHHr MeroAy Mo:r:re-

Kapno 3 npocropoBoro iugercaurero R-Tree'rK OCHOBHOT' MeroAy o6''acneH'{ rrlJrboBol

syunuii s urarli ourutuigaqii ga6esreqyc noxrE6ry B Mexax I-3.% ni4HocHo rottH?IX

o6.rucneHr 6i6nioreKoro Shapely rpr4 acr.riMnroruquifi crnaAsocri 0 (N Io9 n) savricrl

o(nkIog(nk)),UIoAo3BoJI'e.g.Y"'oT1:-'u6yYa-iuo6qucnerrHfl'tlpvlspocraHrri
rcirrrocri iloKplrBaroqrax o6'erris. .{nr ra4au ie aaSopoHeHrlMl4 3OHaMI4 rt6pull[."it'

uiaxia s HefrponHo-KepoBaHr4M aAarrrr,rBHr4M NnexaHisN{oru rurpaoHrax rcoesiqit;urin

sa6esueuye flnouy IIoKpI4rrt ua pieni 85-88% [pI. AorprauaHni scix reoN'IerpII{HIIX

o6vtexeHr, a cKopoqeHHfl n,nuno.,i irep uifi uo6alrgolo flouryKy 3 500 ao 200

3MeHrrrye qac o6qucrleHb yrpuui (s 550 c Ao 1 50 c npu n = B0) 6es Brparu srocri

roKpI'TTt 
--:-^.^^ r I a cxeMa ri6pz4usaqii ony'lrqifiuux

Pospo6lena yninepc bHa arlroptlrMlr{Ha t^:']::^:,"n::.

uero4in o.,rrriruur, ,o*. .6yr^ 
noruaAell B ocHoBy rlporpaMHllx peaJll:iarlll4'

aAarrroBaHr4x AO piruux KJraclB MeraeBpr^cr'rK i nprarna4H'rx 3aAatr , 6ez neo6xipnocri

cyrrenoi rrao4u$iraqii 6a^eosux alropuruin' IJe sa6eaueuye rnyuricTb' IIoB'fopHe

BlrKopr4cTaHHf, KOMrroHeHris ra cnpouy€rinrerpaqilo HoBI'tx tr'eroAiS OIITI4M13aull'

3anponorroeaHirrefipcyporaTHirauefipo"".-ilil:.1::]'T*arrisN,IuAo3BoJIsIoTb
3MeHrrrr4Tn o6.ruc*osanrHi Bvrpara 3a paxyHoK anpoKcnvrauii qinrosoi syuruii ta

aBToMarr{3oBaHoro HaJraruryB aHHs. napar'rerpie urrpasurax synxuifi' ycyl}arcqn

neo6xi4nic* pyuuoro niA6opy rapaMerpin Arq KoxHoi rourpernoi saAa'{i' 3otpeua'

Hefiponuo_aAarrrr4BHe napy*r"o rurpasHrarvr r<oeoiuienrovr ra AuneLMi'IHe

HaJrarxTyB aIHliIfl riuepuaparvrerpie poiloeHx alropuruin Ha ocnosi HaBqalIHq 3

ni4rpinnerrH{M Ao3Bonqrorb aBTOM.Tr4r{Ho Qopvryna'.r Crpareriro Kep)'BaHHt

onruuigaqifirrrarvr[pouecoM6e:norpe6rayuonepeAHboMys6opieTaJIoHHI4xAaH'tx.
poepo6nena uMl_opieHronaHa apxirel(ryp" insopvrauifinoi rexHolrorii creoproe

ocHoBy 4JI' no6yAoBr4 uacuna6o:.1""*' Y:l;;*rax 
i siArBopIoBaHI4x rlportr aMHI4X

cr4creM, nplrAarHr4x Ao rurerpaqii a reoinsoprrrauifiHuvru cepy\ca ru' cI4c'l'eMaMI'I

Itoni:ropuHryTaisururvrzIp?IKJIaAHIIML'rlJrarQopuaura'



flpaxruuHe 3acTocyBaHHq oTpI',IMaHI4X pe3yJlbTaTin trloxlnBe y raKux cQepax:

onrruigaqir posuiqeHH, cencopin y 6es4poroBr4x ceHcopHl4x Mepexax; rpoeKryBaHJf,

6asosux cranqifi;. ttnu"V"1l::---:'"
cl4creMax; ylpaBninns trloniropunrovt

iralrrrraxanaparie;gaAaqi[pocTopoBc|Io

ucrani raKoxt y HaBqaJIbHoMy upoueci ni'u

is MeroAaMI{ ourutuigauii' Ixryr{HI'IM

iurenerror'r, iurererryaJrbHrlMr4 iuQopvraqifinravru cl4creMaMl' Ta rlporpaMHolo

inxenepiero, a raKox rpl4 po3po6nenni KypcoBl4x i rea-niQirauifinrax po6ir'

7.f|onrroraBllKJlaAeHHfluarepianingllceprauiiBpo6o.l.ax'
ony6rircoBaHl'Ix aBTopoM 

-_^_-i---.,^r,n rr,...-. tneHo y 7 Hayronux
OcHosHi rIoJIoxeHHt Al4cepraqifiHolo AocniAxeHHt BI4cBlr

aHH.lx Yrpainra ta 3 y HayKoBlIx $axoeux

KoMerprrqrtux 6as'
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orrpr{rrroAneni y AonosiAs* "? 
xayKoBo-rexuiqsux rconQepenuisx nceyr<paiucbKor'f ra

ruiNnapo4Holo pinnin (202I-2025 porra)' 3oKpeMa Ha:

_ 4thlnternational workshop of IT-professionals on Artificial Intelligence (ProflT

AI 2024),Cambridge, MA' USA' Septembe t 25-27 ' 2024;

_ r3th II.EE International conference on Intetigent Data Acquisition and Advanced

Computing Systems: Technology and Applicatio"' [onRCS 2025)' Gliwice' Poland' 4-

u ttoj:[orT;1.'"1r,""", 
workshop of IT-r,rofessionals on Artificial Intelligence (P'oflT

AI2025),Liverpool, UK, October l5-I7 '2025)'

g.ouirrracTpyKTypI{'M()BHTaCTHJIIOAncepraqii

Marepian Auceprallii elarJlaAeHo I] nori'IHifi uocni4onnocri Ta AocrynHo Artrfl

cnpufin''. ,{uceprarriqHanr..r eaHaHayKoBr^M crr4JIeM MoBJIeHHt' crpyKrypa 4ucelrraqii

siAuosiAe aJrfopl4rMy sAificHeHoro ilBropoM AOCniAXenns' 3trlicr', crpyxrypa'

ooopvrneHH'Al{cepraqiirarirrrxicrrny6lirallifieiAnosiAaloTbBl4Molaru<IIo1l'AKy
ilpucyAxeH'f, cryrleHfl AoKropa Siioco$ii ra cKacyBaHHq piureunr pzsonoi

cueqia-nisoeaHoi eqeHoi Pa/Iu 3aKJIaAy enIIIoi oceiru' nayroeoi ycTaHoBI4 IIpo

ilprcyAxeHHs cryfleHq AoKropa sinoco@ii> (nocraHoBa Ka6inery Minicrpin vxpainu

siu 12.0 1.2022p. Ns 44), tar<azy MinicrepcrBa oceiru t 
llj-Y.loaiHra 

eiA 12'01 '2017

p.N940<flpo3aTBepAxeHHqBuruor4ooQopvrleHHqAucepTaull>.

10. Bianoeianicrs rvricry 4ucepraqii cneqialrHocti' 3a qKOIO BoHa

noAa€Tbcfl AO 3ax[cry
3a csoiNl Qaxonuvr cnpqMyBaHHqM, HayKoBoIo HoBI43HoIo i upalcrtlllHolo

gna.rzrvricrlo All'epraqiftna po60ra fanpr,rnror<a eropa An4pifionraqa <<Mo4eri' NteroAI4



nrouifiso-pofionoi onruNligallii e gaAaqitx

cl4creMax)rasiAuosiAaeIIacIIop'ry
M nosHicrro Br4KoHano ocsirrro

ieHq sulqoi ocsiru'

11.,ll,orpuvraHHfl aKaAenai'lroiAo6p

Ar4cepralrifiua po6ora Br4KoHaHa caMocrll4llo

Al{cepTauiqeiAnosi4aenutr,tofaMaKaAervriqrroi4o6pouecHocTl.

|2.Pesylsraruo6roeopeHHqTaIIpoBeAeHHflIIpe3eHTaIIii.PeKorvrerrAaqiq

yxBaJreHo oAHOfoJrccHO

i, uero4ra ra insoPvrar\rill:.ta

eoionrurr,rigaqiiB3aAal{axIIoKpI4T.|f,y

repraropianbHo-po3rro4ireHrax cr4creMax), Ao 3axr4cry Ha t4o6yr' HayKoBoro cryneHt

AoKropa siroco$ii e ranysi 3HaHb 12 - Iusoprr,rauifini rexHoJrofii sa creqian'ricrxt 122

- Kotrln'rorePni HaYKrr'

f ononyro'nufi' Ha po3rlrl{peHoMy 3ac1AaHHl

raSe4pu MareMarllrrHoro MoAeJlroBaHllfl Ta

anani:y r\anvrx,
KaHAI'IAat rexui'IHlrx HayK' 

,^myrrru,.,'-^ r\irnrre' isy ,{auux
AOIIeHT':raei.4ynaurase4puMaTeMaTI4qHofoMoAeJIIoBa:F^IF'fl'TaaHaJI]
Hanqanuro-HayKoBoro iHcuaryry KoMr'rorepHl'Ix K

Ta Irrryr{Horo inrelerrY
Xaprinc sKoro sauiosalbHoro yHlBepal4rery

irvreni B.H. KaPa:iua
B ono4utr,traP CTPITKOB


