
BI[T'K
o$iqifinoro orronenTa Ea .qrcepraqiiny po6oty

Imap6aeooi Ornna Ceprii'axw
Ha reMy <Onrznrisaqix MeroAy o6po6nernrr cra'nanis y paAiorexHi-rHux cracreMax

raprorpaQyearurr uicqenocri 3 6opra Bepron6ory),
npeAcraBrreHy Ha 3Ao6yrm cryfleur AoKropa $iroco$ii

B rany3i sxanE l7 Enerrpouira ta reneKoMyuiKarlii
ra cneqia.nrni cr:rc 172 Tener<orryxixaqii ra pagiorexuira

Axrya;rruicrb reMr{ Ar{ceprarlii.

Bepromorz e negauinur.rur4 rrplr Br{KoHanni 6araruox 3aB.4aH6, rig parynanlHrax

onepalllll 1 MeA[qHr,rx eBaKyarlltI Ao BlrrcBKoBr.rx Mlcltr I TpaHcIIopTyBaHHt BaHTaxlB y

BiDKKoAocryrrni perionu. OAnien 3 HafiHe6e3[eqnirunx eranie niloryBauHfi e

rrocaAKa na neni4roroBneui [oBepxxi, oco6nvro B yMoBax o6nrexeuoi ruguuocri,

rrlo Moxyrb 6yrr uacligroM noraur4x [ofoAHr4x yMoB, []lJroBI4x .ru n[[4osux gasic

a6o inurrx fleperrrKoA. .{ocni4Nennx rroKa3yrorb, rqo 6inruicrr anapift i raracrpo(p

ni46yraerrcx carue ni4 rrac nocaAKr{, u1o ni4rpecrrce neo6xiAnicrb ygocKourureuu.fi

rexsororifi 6esnequoro [pu3eMneHurr.

Icuyrovi 6oproei cvrcreMpr, rari .m GPS, ripocronu ra pagiorucoronripn, ne

MolKyrb 3a6e3rrequrrl AocrarHro roqnicrr i na4ifinicrr B yMoBax nzgrroi augranocri.

Cyuaori cr4creMr.r, qo 6a3yror6c.rr Ha olrrrqHrrx a6o repareprloBrrx MeroAax, Marorr

o6Nrexenns [p!r BrrKop[cranni s yMoBax noranoi sfiALrllocri Ta cKJraAHr4x

uerepolorivuHx )rMoBax. Inrep$epouerplr,*ri pagiorexuiqui czcreuu, xoua i

saOesnevyrom BrrcoKy ro.rrricru, naxro e$errlrnHo pea.nisyBarvr Ha Bepronborax
qepe3 o6laexennq upocropoBr{x posrrripia ra seo6xi,quicrr sa6egue.reHH-t

nprrrroninifinoi rpaercropii pyxy. Ue crBoproe HaranLHy norpe6y B po3po6rli HoBr4x

piruenr Ar.fi rofiepeAnroro aHanigy p :rueSy naicuesocri, niAeuuuru 6eanery

rrpr{3eMJreHrur BepTonborlB.

TaxrzNa .ruuorvr, pospo6ra HoBrrx MeroAir rzuipronannr penreQy nonepxni s

BI,IKopI,IcraHHtu pagio4ianaroHy, 3AarHr4x [paqroBarr.r

yMoBax, e aKT'yanbHIrM i saxrrlsrzv 3aBAaHHtM.

B OyAb-rKr{x noroAHrrx

3orperr.ra, BfiKoprlcraHHt

ABoaHTeHHrrx paAiororcaqiftHrlx crrcreM s nacrpisnoro o6po6Koro cr.rrnaais N4oxe

3HaqHo ni,uelruurz roqllicTb nfiviprogaHr ra ga6egueq[rrr Brr.flBrrentrs. 6e3ne.ruzx goH

Anr rroca.qKr{.

Tolry, sagava gucepraqifiuoro 4oc:ri4xennr Imap6aeroi O.C., rlo rprcBrqeHa

cr,rnTe3y Mero,4y o6po6neun.a cnrnanin y 6oproer,rx ABoaHTeHHr.rx pagioloraqiinux
crrcreMax sagrr ui4nurqeHrur roqrrocri aulriprooaHr Br,rcoru nonepxni, e aKTyaJrLHoro.



Oqinrca o6rpynronanocri HayKoBnx pe3yJrbrarlB

4ocronipnocri ta nosusHll.

4lrcepraufi, Ix

Hayrona HoB[3Ha peaynrtatin 4ucepraqiftnoro Aocni'4xenru troJulrae B

rracryfiHoMy:

l.otpnlnlarranoAalrurnipo3BllToKreopi-rcTaTIrcTI,IqHoiollflli(r3auu
paAiorexuitlul,Ix cucreM Aucrasqifinoro 3oHAyBaHIUI ra paAionoKallii sa pa4uox

nzpiurenna napiaqifiroi gaAa'ri onrrlaigaqii s paMKax rpr'rrepirc MaKcHrvDrMy Qyro<qii

upasaonoAi6noc:ri vero4y orlinrosanu.fi BLIcorI{ penre{y nonepxni xx Qyrrcrii

[pocropoBl{x KOOpAI4HaT;

2. Bnepure cI'IHTe3oBaHo ta AocniAxeuo MeroA orITItMaJIEHoro oopooneuHt

cufiraris y Anoanrennifi cyuapno-pisHI,qeuif pa4iorcxniunifi cucTerrti oqinrorannx

Br,rcorti penresy uoaepxni, sxuia ga paxyHoK BI'IKopIrcraHH'I ABox KaHaJIIB Ao3Bonte

nirsfiull4rlr rIoKa3HI{KIr roquocrl BlIMlpIoBaub;

3. yAOCrOnaneno nplrurlr{rur no6yAOwr pa4iorexni. rrx suuipronanlnux

cr.rcreM, 3oKpeMa, 3arlpo[oHoBauo HoBy crpyKTypy 6opronoro BeproJrroruoro

paAapy, .sxa eiAuosiAae HoBoMy ofirl{ManbuoMy MeroAy oqiHrosaHut penreQy

rr.ticlleeocri, AOgso e nuuiproeau peJlbe(b s 6iJIbIII BI4 COKIIMI'I [oKa3HIIKaMI{

TOqHOCTI;

4. Orpurvranu floAaJrbrrroro po3BnrKy inriraqiftni MOAeni anpo6auii arIopI'IrMrB

oqinrosaHHt [apaMerpiB uonepxni sa e3ynbraraMlr npr'rftorvry ra o6po6reuua

posciauux [oBepxHe cr,rrualir, qo na giAluiHy siA iclrylo-{Ilx BpaxoByloTb HatBHlcTb

ABox KaHaniB npnftorray, $opruu giarparra c[psMoBauocri aHreH y KoxHoMy KaHaJIl'

enerrpo(lior.r.firi sracrlBocri TA re vrerpu'Ilri xapaKTepIIcTIIKI't IIOBepxHl'

craucrn.rgi xapaKT vrc-rr4:rlu uryrr.tir npufirrtavir, (poprrau 3oHAyroql4x cI4rI{arIB Ta

qacrory gr.rcrpetrnsaqii upufirrux cI{rHzIJIlB'

Hayroni [oJIoxeHHJI, ulo Bl4cynyri Ao 3axl'Icry u 4ucepraqii' a raKo)K BIIcHoBKI4 1

perorr.tenAaqii aBropoM AocrarHbo o6rpynronani Ha uiAcrasi BI'IKopIlcraHHs

flonoxeHb i rr,reroAis MaTeMaTI,IqEoi craruc:rurul ra iluiraqifltoro MoAeJITBaHIUI'

,{oc:ronipuicrL oAepxaHllx perylrrarir ui4'rnep4xeua xopexruicrrc

nocrarnesoi sagavi, 3acTocyBarrHfir.r 4o6pe a[po6oBaH[x rrlero4ie npoBeAeHHfi

4OCnigxenna, MaTeMaTr'FrHoro cyropicrro [poBeAeHIIX TeOpeTzqHI'IX AOClilxenr,

nepeniproro pospo6nen x uerogie uusxou irrliraqifinoro MoAenIoBaHHs'

Orxe, n gucepraqiinift po6oti [ocraBJlene HayKoBe 3aBAaHIUI pospo6r<r MeroAy

Br{coKoTolrHoro Ta B errofoAHOro nurr,ripronaHrul BI4COTLI penreQy ,qinffrxu uicqeaoc:rt,

rqo o6paua AJIfi rlocaAruI BeproJlbory' 3a Ao[oMoforo 6opronoi Agoanrennoi



paAionoKalliiHoi cucreMl,I BI,IKoHaHo roBnicrlo, 3Ao6yBarI B AocrarHift rraipi orolo4in

ueto4onoriero nayroeoi 4i-anrnocri.

Orlinra oricry anceprauii, iri rarepureuicrr Ta AorpuMaHHq flpuuquriB

aKaAeMrqHol AoopoqecHocTr.

3a ceoir\a srrricroru Arlcepraqifina po6ora sgo6yna.ra Inxap6aenoi O.C. nosHicrro

nignorigae Cran4 ry szqoi ocsirfi si cneqianruocri 172 Tetexolr'tyuixaqii ra

pa4iorexuira ra Ha[pfiMKaM Aocni,qxenr siAnosi,qHo Ao ocniuro-nayroeoi

flporpaMr,r <Tererorr.ryxinauii ra paAiorexnixa>.

,{ucepraqifina po6ota e 3aBeplxeHoro HayKoBoro flpallerc 1 cBlArllrrb rrpo

naqsHicrr oco6zcroro BIrecKy s4o6yeava y nayronnfi HarrptM 17 Enexrponr a ra

renerouvnir<auii.

Poorn-rnyarun seir noAi6Hocri sa peeynbraraM neperipxu 4ucepraqiinoi

po6onr na rexcrogi cfliBlaAiHH.s, Moxua tpo6uru BIrcHoBoK, u1o 4ucepraqiina

po6ora Imap6aenoi Onrrr.r Cepriinnu e pe3ynlraroM calroctifinrrx ,qocliAxeHr

sgo6yeava i ne vicrzru eneN.renris $anrcu$irauii, xouninaqii, Qa6pzraqii, unariary

Ta 3a[o3r{qeHr. Buropncrasi iAei, pe3ynbrarl,l i rexcu'r iHurnx anropis N4alorr

naaexui nocrrraHH.rl Ha eiAnogiAne AxepeJlo.

Terct pyrconficy Alrcepralliftnoi po6orz ue uicruu o3HaK rlopyrreunt

npr.trqnnia araAeuiqsoi Ao6po.recHocri

Mona ra crr{Jlb BI{KJraAeHHq p$yrbrariB

,{lrcepraqiina po6ora lr'arrrcala yrpaiucrroro MoBoIo. BoHa cr<naAaerbct 3

Bcryny, iroruplox pos4ilia, rucuonKir, cfll{cKy BLIKopIlcraHI,Ix A)KepeJI Ta AoAarKy'

3aranrnnfi o6cxr 4ncepraqii 1 90 cropinor.

Y ucryni o6rpysroBauo axryanrnictr rerrau 4ocni4xeuH.l, BI'I3HaqeHo HayKoBy

sa1arty, uety, o6'exr i npe4rr.ter 4ocnigxenr, sri siAuosiAaroru rertli Aucepraqii,

c(fopuynronano saAaqi i uero4u gocni4xenna, HayKoBy HoBIr3Hy fi nparruvne

3HaqeHrur oTppIMaHrIx pe3yJI6TaTrB.

Y uepurony poagini po3iluluyro avrruriry4ni m Qasoni pa4ionoxaqiftui cncreuz,

qprruqr4n ix po6ora, [epeBaruI ra He4o:riru. flpoananisonano nprlrluulr aniaqifruux

IIplIroA, ulo noB',I3aHl 3 Ilplr3eMneHrul BepTonboTy Ta [oroAHI{Mu yMoBaMI'L

BoAno.{ac HaAaHo anaris cyuacrr.rx rexnonoriqnux piurenr Be lroJIborHrIX 6opronux

crrcreM, fii gonoltararorr nirory BI{KoHyBarI,I [ocaAKy B yMoBax nuarr<oi sI4ALIN{ocri.

C$oprr,roaaHo nepenir 3aBAaHb, rri neo6xiAso eupiruuru y AocniAxeHni 4lr
AocrrHeHrur alrcepraqiinoi lrerrl.



V apyrouy posgini po3rnruyro Mar Marr.rqHr,rir anapa. crarr.rcrr.rqHoro cr,rHre3y

oIITIIMaJrbur,rx ruero4in o6po6nennx cltrna:ris y cyrraapno-piaH]ir{eBrrx crrcreMax.
y rperboMy pos.qini 3a[porroHoBaHo reoverpiro 3oH.rIyBaHHl nonepxui

6oprororo ABoaHTeHHoro paAionoKarliftHoro clrcreMoro Ta orrlrcaHo nao4eni

3oHAyroqr4x i npuinxrzx curnanis. Mero4ou MaKcr4 MaJrrHoi npae4onogi6nocri

cIrHTe3oBaHo outttltantrnufi iuropt4TM oIlinrosauHr napauetpiu ra orpr.rMaHo cr{creMy

piruxnr npae4onogi6nocri, y perylrrari rzpiurennx moi 6yno orpunrani Bfipasv Ans.

oqinroaannr [oJro)KeHHrr crpo6yrovoro ivnynrcy r vaci, 4a:ruroc:ri 4o xoNnoi rouxll
nonepxui ra fioro KyroBoro noJroxeHHr. Ha ocuosi cfiHre:oeauoi Marerraafli.lHoi

lro4eri o[rr,rManbHofo anroprrrMy pospo6neuo crpyKrypHy cxeMy 6opronoi

4noanreuuoi crlcreMr,r gnr no6y4onn penre$y noaepxui, a raKox Br{3HaqeHo

po3AlJI IIpr4 CBrqeHVr.r

fleplre MoAeJrroBaHHJr 6yno nponegeHo B crrcreMi aeroN{afl{qHoro flpoeKTyBaHHt

Matlab, .qe oIIiHIoBaHHt [apaMerpiB s4ifiu*onalocs na niniftsift ainsnui pisnr,rrleroi

4iarpauu c[prMoBarrocri sa 4onouororc oflopHoro cufHaJry. ,{pyre uo4eruoBaHH.r,

BI4KoHaHe MoBoro [porpaMyBaHns Fortran 2023, npaxoyyBano eneKrpoQisrzvui

BJracrrrBocn ra reouerpzuni xapaKTepncrrlKn noeepxni n.nr na6nuxensr

pe3yJlbrariB Ao peaJrbHrrx yMoB. BuKoHano nopiaH.aHm o[TaM rbuoro ra icrylovoro
oAHorrpoMerrenoro uero4ir. Bo4nouac rloKtt:lauo, IIIo 3alpo[ouoBaHa crrcreMa Mae

6iriruy ro.ruicrr B[MiproBaHHr Br{corr,r.

Y gata,uuux Br.rcuoBKax [iAcyMoBaHo orpuuani nafi6inr,ur eaxn si uayrori ra
npaKTr,rrrHl pe3ynbTaTu AncepTarlll.

Cnr.rcor BrzKopv craulrx AXepeJr xapaKTepu3ye atlcoKl,rfi cryninr szsqeHocri

s,qo6yra.rerrl npo6neuarurcrr ctrcreM raprorpa(fyaannr [oBepxHi, a raKox
aeprorirnux 6oproavx c creM.

.{lrcepraqiro HarrprcaHo crunicrrEqHo rpaMorHo Ha Br{coKoMy Hayr<oaorray pioni.

Bona lrae nnyrpiunrrc eAnicrr. 3acrocosaHa r po6ori HayKoBa repvriuonori_a e

3ararbnoBrr3Hauolo, crt4Jr6 BI{KJraAeHHr reoperr4qn x i nparrr,rvuux AocniA)r(enb,

HoBr.rx HayKoBr.rx [oJroxeHb, nr.rcnonxia i peronaen4aqifi sa6esueuye 4ocrynuicrr ix
cuplrfi uxlra ra Br.rKopr{craHur.

,{ucepraqiftna po6ora olpoplrnena eiAuoniAHo Ao Br.r or HaKa3y MOH Yrpainlr

oco6nugocri ii peanisauii.

9erneprzi iuiraqifiuolry MOAenIOBaHHTO

3alpo[oHoBaHoro M ToAy BrdMlproBaHHrr penBeQy, BrrKoHaHoro Ha ABox MoAenrx:

npv igeanrnzx yMoBax ra 3 ypaxyBanuxn ni44sepKaJreHr.rx crrHaJriB ni4 norepxni.

eig l2 ciqH-s 2017 p. JYe 40 <IIpo 3arBepA)KeHHrr Br,rMor Ao oQoprunennx 1racepraqii>.



Hayxoni

sto6yr,aqa:.2

Onpnnro4nenrrfl p$yJrbrarir,q[cepraqift uoi po6oru

pe3yn6rarr4 gucepraqii nncnir-neni y 3 HayKoBrrx ny6airaqiax

ctarri y nepioglrvnnx HayKoBrrx Bn4anwtx, qo npoin4ercorani y 6aai

4anrlx Scopus ra ni4neceni Ao rperroro KBaprr{JUr (Q3) siruosiano 4o xnaca$ixarlii

SCImago Joumal and Country Rank, I cra'rrfl. y HayKoBoMy $axororry nu4anni

rareropii <E>. 34o6yaav lrae 1 uaresri na nnHaxi4, rqo npofturoa rna:riQixaqiftlry

eKcrrepru3y ra 6ernocepe4Hbo crocyerbcr HayKoBr.rx pesynrtarir glrcepraqii.

Tarox pesynrrarLr Aficepraqii'6ynn aupo6oralri ua 3 nayrorrax (faxonrex

KoHlpepeHrlulx.

Tax[N,r .rznor4, nayroni pe3ynbrarr.r, onzcani

sucsirreHi y HayKoB?rx rry6nixaqixx r4o6yea.ra.

n 4rzcepraqifiHifi po6ori, rroBHrcrro

HeAo.rircu ra 3ayBalr(eHHq Ao Ar{cepraqiftnoi po6orr.r.

1. Y 4ucepraqifinonty AocniAxenni nepisuicru nonepxui oqinrcerscr :a

aunrirygoro sia6firux curuaris, npore He AocliAxeso, qx siA HecrauionapHocri

ererrpo(pisu.rnrix BJracrnBocreft, rqo B[Jrr{Barorr ua e(fexrunry flnoqy posciroaannx,

pirnoi uorepxni ra noaepxni s uropcncicuo 3anexorrL orliuxa Bvco'tv.

2. ,{ocnigxeHnr npoBeAeuo Anff .qiarpala cnprMoBaHocri rayciucrxoi $oprr,ur,

Ilpore B po6ori He rroKa3aHo, rK BrrJrr4 Barr,rMe nasBHicrr no6iqHnx neJrrocroK Ha

roqnicrr oqinrcrz Brzcorrr pelre$y.

3. Y po6ori cKa3auo, rqo ro.ruicrr Br43uaqeHHrr Brrcorrr penreQy He rrepeBr.nqye

por4inury sAa dcrr paAapy, rpore He xa4ani rinrri*ri [oKa3HrrKrr, uo
BcraHoBJIIoIorr gareNxicrr ro.rHocri oqinroeaHHr xepis|ocreft penreoy noeepxni

siA posAimHoi s4arnocri pa4apy.

4. Y po6ori ne o6rpynronauo nz6ip rr,rfly paAapy, a raKox He po3rrurHyro

napianr no6y4onn palapy s 6esnepepauarrl nunpouiurcBauHltM ra r{acroruoro

vogynxqiero curnanis.

Braxaru, Iqo BlrcnoBneni aayeaxeunx He e Br8HaqaJrrnzvu i He 3MeH yrorb

3aftIJIBHy IrayKoBy HoBlr3rry ra [paKTrlqHy snaqr.rl4icrr peaynrrarir ra He BnJrr{Barorb

Ha no3r4ruBuy oqinxy 4lrcepraqifinoi po6ora.

Bucnosor npo Ar{ceprarlifi uy po6ory

Braxaro, Iqo Ar4ceprarlifina po6ora :4o6yra.ra cryrrerur AoKropa QinocoQii
IHrap6aeroi Onrru CepriiBn Ha relry <Ourrauisaqix r,.tero4y o6po6neunx clrrna.nin y
paAiotexnivnux crrcreMax raprorpa$yeannx lricqeeocd e 6opra BeproJrbory)



Br'rKoHaHa Ha Br,rcoKoMy HayKoBoMy pinni, ne llopyulye upunqlruir aragelriuHoi
4o6povecrocri ra e saxia.reuraM HayroBrrru gocri4xeHuxu, cyrynnicrb reoperlirHux
Ta [paKTr{qHr.rx pesylrraria xxoro posn'xsy€ HayKoBe 3aBraHHrr, rrlo Mae icrorxe
3HaqeHHrr 4nx rarrysi gnanr 17 Enexrponira ra reneKoMyHirarlii. fincepraqifiua
po6ora :a axryanrnicrro, [paKTrrqHoro rlinuicrn Ta HayKoBoro HoBrz3Horo nosrricrrc
shuosiAae Br4MoraM qr.rH'oro 3aKoHoAaBcrBa yrpaiur, qo nepe46aueui g u.6 - 9
<flop.aAry 4pr.rcyAxeH'f, cryre*r AoKropa $iroco$ii ra cKacyBaHrur pirueuux
pasonoi cneqianisoranoi s.reHoi pagu"sarlagy un[1oi ocairn, nayxoaoi ycraHoBrr npo
qpkrcyAx(eHHfi cryreHrr AoKropa QilocoQib, 3arBepAxeHoro flocranosorc Ka6iner:y
Minicrpin V4paiuz ri4 12 civux 2022 p. Ne 44.

34o6yna'r IHxap6aena onrra cepriin'a 3acn)iroBye Ha qpzcyAxe'Hr cryreHt
AoKropa Qiroco$ii n raaysi suanr l7 Enexr"poHira ra renerolryHiraqii sa
cneqianrnicrro I 72 Tenexorvryniraqii ra pagiorexnirca.

Or[iqiftHilfi onorrenT:
3aaigyaav xalpegpu in(boprr.rauifi no-nepexnoi inNenepii
Xaprincxoro uaqionalr,noro yHirepczrerypa4ioenerrponirn.,
4orroprexui'*ruxHayK,npo$ecop 

"F 
BanepifiEE3pyK

10.06.2024 p.

nrlnilc 3ACBrlrvrO:

Ha.{anrHux ui6giny ragp

Cp-fi,rtu Lf/7tn,4-


