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1. Arcrya.rruricrr reMrr Arrceprarlifinoi po6oru ra sn'sgorc 3 HayKoBrIMIr

HarIpflMKaMHr TeMaMrr

Y4ocxou€rJreHHrr ruoAelefi i N{eroAis auarisy AaH}Ix eJIeKTpoclox}IBaHIUI B

poeuogileHr{x eireKTpoeHeprerr4qHl,rx cucreMax e aKTy€IJIrHI{M 3aBAaHH.rIM, ocxinrrz

cyqacHa eHeprerrKa rrrBLrAKo repexoAr{rb ni4 qenrparisosaHoi crpyKTyppl Ao trlepex is

BeJrprKoro rilrricrro JroKzlJrbHr.rx AxepeJI, cuoxunauin, HaKorrrcrysa'rie eneprii Ta

iurelerryaJrbHr/rx ni.rr,urrHurcis. y TaKI{x yMoBax eneKTpocuoxrlBaHHrl crae 6imru

AuHaMi.rHuu, nepiruouipuuru i sarexHLIM siA 6ara$ox Sarropin: fIoroAI{, pexnrr,rin

po6oru o6raAnasHir, rroBeAinrz rcopzcryrauin, rapuSin ra reHepaqii s siaHoBJlroBaHax

AxepeJr. Tpa4nqifiHi uiAxoAlE He 3aBxAu ea6esue.ryrots AocrarHro roqnictr

rrporHo3yBaHH.f,, rclacuQiraqii ir oreparuBnicrr rrpufiruxrrt' piuenr. BnropucraHHrl

BAocKoHulneHr4x rvroAelefi Aae 3Mory BLrflBIrflTu rlpl{xoBaHi saroHoN,Iipnocri, [porHo3yBarLr

nironi HaBaHTaxeHHrr, 3MeHrrryBarll BTparI{ eneKTpoeneprii, ni4ezurynaru lr.alrifinictr

rurepexi ra orrrrlMisynaru pexuMr{ rr po6oru. I{e oco6nuno BaxJI}IBo 4lx inrerpaqii



siAHonnrcsaHoi eHeprerr.rKr{, eneproeQerrrsHocri Ta cra6imuoro SyHrqionyBaHH,

cyqacHrrx posno.{ireHl4x cl{creM.

ElerrpocroxprBaHH.,r e oAHr{M is KrroqoBrx uapauerpin, uo xapaKTep}I3ye

uoro.rHufi craH eHeproclrcreMr{. Xoqa 3a oAHrlM JrHrIre rpaSirovr croxl{BaHH.s HeMoxJIuBo

uosHicrrc BIn3Haqr,rTr,r, qn nepe6ynae eHeproc[creMa y g6anancoBaHoMy a6o

ues6alancoBaHoMy pexuui, anaris HaBaHTaxeHHfl Aae 3Mory BktflBItATr4 saxrllsi o3HaKI{,

rri uoxym cni4uurr{ trpo niAsuqeHHfl p]r3r{Ky BI{HI{KHeHnr, Auc6ataHcy. Carue rolvry

eJreKTpocloxr{BaHns AorlirbHo po3ruUr4arr4 xx inQopN{ausHufi iu.{uxarop uorenqifiuo

ne6esne.rHl{x pexlftuir p o6orl{ eHeprocl{creM}I.

Hessaxarc.rz Ha 3HaqHy rci.nrricru AocriAxenr y c0epi rporgo3yBauHrl

ereKTpuqHoro HaBaHTaxeHH.f,, Br{rrBJreHH.rI anoualifi eneKTpocloxl{BaHrul Ta

lporHo3yBaHHrr cr.rcTeMHlrx ue6anancin, ne4ocTaTHbo nnpiuenolo 3zulllluaeTbc , galiagta

BcraHoBJreHHrr sn'xsry uix uapauerpaMr{ eneKTpocloxl{Banur. Ta pH3}IKoM BIaHIKHeHHI

norenqifiuo nes6anaHcoBaHoro pexr{My eHeprocl{creM}I. Touy pospo6reunx HoBI4x

MareMarr{arHax uoAerefi Ta NaeroAis anarisy eneKTpocilox}IBaHH.rl,

inQoprr,rau{BHlltx o3HaK uoreuqifino nes6araHcoBauoro pexl4My,

ne6egne.rH[x asovralifi sia HopMuIrIbHLIx KoJII{BaHb HaBaHTaxeHHrI

i4enrnQircaqii

HayKoBt4M 3aBAaHHrrM, rrlo Mae BaxJrr{Be 3HaqeHHf, 4m inQoprr,raqifinux rexHoJlorifi i

Blr3Haqae rervry peIIeH3 oBaHoro AI{CepraIIifi uoro AocriAxenn f, .

Teua Alrceprarlii nos'.f,saHa is Kouqenqiero nnpoBaAxeHHfl "posyrranrax uepex" n

Yrpaini rc 2035 poKy, cxBarreHoi poanopxAxeHHf,M Ka6inety Minicrpin Y4paiuu si!,14

xoBrHrI 2022 p. J\b 908-p.

,{ucepraqifina po6ora rloB'fl3arra 3 HayKoBI{M}I AocniAxesnsrurr siAnosiAHo Ao

naupruie nayxoeoi po6orn rr,rixnapo,4nzx HayKoBux mril <<MoAemoBaHH.f, Ta

MareMarr{.rHe sa6e3[eqeHH, iurerexryarisosaHux inQoprvraqifinrx c]IcreM s I\aeA[IIuHi,

rexsiui Ta eKoHoMirlil> ra <<MareuauaqHe i roun'rorepHe MoAeJIroBaHH.,I cKJIaAHI{x o6'erris

i crEcreu>>, .sri Qynxqioryrom Ha raQeapi KoMr'rotepHl4x HayK TepnouilbcbKoro

saqionalbuoro rexni.rHoro ynisepczrery irraeni Inaua Ilymox. Tarox 4Lrcepraqifina

po6ora nos'f,3asa s AocriAxeHH.rrM B paMKax HayKoBo-AocliAuoi po6otu <Inreuexryaluri

ni4o4peruneHHfl

e aKTy€rrrbHr4M

rvroAeni B ri6ep-QisurrHrrx clrcreMax Iraegllro-6iorori.rHrx npoqecin>> (norvrep



Aepxpeecrpauii 0125U000105), suroHaHoi B TepnouinbcbKoMy saqiosalbHoMy

MeAr,rqHoMy yHinepcureri irraeni \.fl,. Iop6auencbKoro MiuicrepcrBa oxopoHl{ s4opon'r

Yrpainu.

2. HayrcoBa HoBrI3Ha pe3yrrurarin Arlceprallifiuoi po6oru

Y 4ucepraqii BonouyKa A.B. orpuMauo rari ocuonni uayroni pesynrrarv:

1. Buepure i4enrnQiKoBaHo inQopuarnnni o3HaKI{ rapaMerpu Ilurrli.Iuoi

ropelrqifinoi Qynrqii qacoBoro pflAy rroroAuHHol'o eJIeKTpocloxl{BaHHA, orpuuaui

Ha ocHosi fioro MareMarlr.rHoi ruoAeni y surr{Ai nepio4uuno rcopenroaanoi

BVrraAKoBoi nocliAosuocri.I{e gosnoJrr{Jro B}IKopl{craru iAenru$ir<onaui osHaxz Aflf,

saAa.ri rnacuQiraqii peNr.ruin enerrpocrroxl{Balanfl. nignpueucrBa 3 BIrKop[craHHrIM

€urropl{TMis Nda[ruHHofo HaBrIaHH.rI.

2. Buepure pospo6JreHo MeroA rracuQiraqii pexurrair elerrpocroxl{Bannfl. y By3nax

posuo,4ileHlrx eneKTpoeHepreruqHux cllcreM. Bis 6asyetrcr Ha sactocynanni

anroplrrMis NdauruHHoro HaBqaHHf, Ao MacuBy iH$opuarl{BHl{x o3HaK, orpuManlrrx

KoMrroHeHTHLtM MeroAoM auaniay nepio4r.rHo KopeJlboBaHlltx BrIrIaAKoBux upoqecin,

uo sa6esneuye na4ifiny aBroMaru3oBaHy i4euruipiraqiro trorotlHoro cralry

CI4CTEMI{.

3. Y.qocrcoHalreHo uinxi4 go nu6opy onruM€ulbHoro nporoKoJry [epeAaBaHrul AaHI/rx

eneKTpocloxr{BaHrur B posuo4ineH}rx eJleKTpoeHeprerl{qHrx crlcreMax ig

BlrKopl{craHHrrM uero.{in Marrrl{HHoro HaBrIaHHfl Ha ocnosi 3alporloHoBaHlltx

inSopuaruBHl{x o3HaK.

3. Ilparcrr qHa rlinnicrr oAeplI€H I{x pesyJrrra'ris

flparrnvue 3HaqeHHf, orprlMaHr,rx p*ynrraris rroJlltrae y 3acrocyeaHHi orpl{MaHl'rx

HayKoBr{x pe3yJrbrarin Ar.s crBopeHH.,r nporpaMnoi cllcteM[ AJI.f, ananisy ra orpaurcBaHHrl

AaHr4x eJreKTpocroxr{BaHHrr, flKa sa6e:ne.rye cra6ilsuufi s6ip ra aHanis AaHI{x

eJreKTpocloxuBaHHs,, a1arrTurluruft,nu6ip [poroKoilir uepegaBaHHrl upz arr,rini yMoB po6oru

ranarie ss'xsr<y.



Buropzcrani iraero4r4 Ha ocHosi reopii uepioguuHo KopeJIboBaHI{x BI{rraAKoBr.rx

upoqecin ra arropuruia Marrrr{HHoro HaBqaHrur Moxyrb 6yru iirauneuentonasi y

eHepreTurrHrlrx ct4cTeMax pi:uoro uacuna6y - sia IIpvBaTHHx AoMoroc[oAapcTB Ao

KoMyH€rnbHux Mepex ra Smart Grid cucreM. Ilparruuue 3acrocyBaHH.s Ao3BoJrurb

sa6esne.ruru cra6imne (pynrqiorryBaHHfl clrcreM 3a yMoB necra6imHoro rlepeAaBaHH.f,

Aarir4x, oururvrisyBarfl BlrKopr{craHH.,r rouyHixaqifinux pecypcin ta niAsuunrnruagiitricrr

OynrqioHyBaHH.rl eHeprocl{creM.

3anponouoeaHi uayroai piueuru siAsHa.rarorrcs Bl{coKorc rnyuxictlo ra

uacurra6onauicrro, ocr<imru BoHrir aAalroBaHi ans BlpoBaAxeHH.,t s Ailo.ri [porpaMHo-

anaparni KoMrrJreKcu fi xuapni inrppacrpyKTypu 6es ueo6xiAuocri uoguQixaqii ixuroi

ourosHoi apxiurypu.

Orpuuano aKTvr BrrpoBaAxeHHf, Auceprarlifinoi po6otu, sr<i sacni4uyrorr, Iqo

pe3yJrbrarlr BLTKopI{craHo Ha npartuqi HacryrIH[M TILIHoM :

- BrpoBaAxeHo pe3ynbrarr{ Ar{ceprarlifiqsoro AocriAxeHHf, y 4ixmnicm .UI

4- (IOAIJIbCbKE) TACI-AC ICf KapnaroKoro periony HAAH;

BrpoBaxeHo p*yJrwarvr ALrceprarlifiuoro AocriAxeHHs y .uigmnicm IIII

<<Hayrono-nzpo6uuqe o6' eAsaHHs (EHEP| OOIIIAru{I TEXHOJIO|II).

BrpoBaAxeHo pe3yJrbrarr{ Ar{ceprarlifinoro AocniAxeHH, y HaqarlbH}Ifi npoqec

raQe4pu r<orun'rorepHr,rx HayK TepnouirbcbKoro naqionalbHoro texniqHoro yninepcl{Tery

irra.I. flynrox, araKox rpLr Br{Kouauui HayKoBo-AocriAuoipo6oru <<Intelerryalrui uoAeli

B ri6ep-QislrrrHrlrx crrcreMax ue4raro-6iorori.rHr,rx npoqecin>>, fllrra BI{KoHyB€LiIacb B

TepnoninbcbKoMy naqioualbHoMy MeAuqHoMy yuinepczreti irvreni I.-fl. Iop6arleBcbKoro.

Orpzuaui pesy.nrraru Mo)rqFTb Br4KoplrcroByBarucb raKox y upaKTra.IHIrx 3aAaqax

ananisy inrurax eHeprerlrrHrrrx npoqecin qumi.uroi npnpoarl, 3oKpeMa Ens rraonitopunry

ra3ocloxHBaH:afl., TenJIocloxI{BaHHf, a6o BoAocloxuBaHHfl npoMI{cJIoBtIx ra

KoMyH€rrrbnnx o6'errin, rqo xapaKTep[3yrorbcf, Ao6osorc Ta ce3oHHoro qumi.ruicro.

4. Ilonnora BrrKJraAeHHq pe3yJrbrarie AocriAxtennq y HayKoBnx uy6lixaqirx,

AorprrMaHHfl BIrMor aKaAenai.rHoi go6pouecuocri

Hayr<oni pe3ynbrarr Azceprarlifinoro AocriAxenns BoroqyKa A.B. orry6nixoBaHo

y 1l-u HayKoBr.rx rparlf,x, 3 ,Kr{x 5 - crarri y SaxonrixBtrqamurx Yr<painu Kareropii E, 6 -



ny6liraqii y naarepialax uixuapo4urax i eceyrpaincbKux HayKoBIiIx ronQepenqifi, g .f,Kl{x

3 in4ercyrorbcf, HayKoMerpI{rIHoIo 6asorc Scopus.

B orry6liKoBaHux rpaqrx uarepiallr Ar.rceprarlifinoro AocriAxeHH.,I BI{KJIaAeHo B

uonuifi uipi. 3a ximxicuo ra xricno HayKoBrfrx uy6riraqifi Alrceprallifiua po6ora

nosuicrro si.{nosiAae Br{MoraM u. 8 <flopf,Ar(y rp?rcyAxeHH, cryreHrl AoKropa QilocoQii

Ta cKacyBaHH.rr piuenux pasonoi cneqiarisosaHoi s.IeHoi pa4u 3aKJIaAy szlqoi ocnirz,

uayronoi ycraHoBr{ npo rprtcyAxeHH.f, cryreH, AoKropa QinocoQii>>, satnepAxeHoro

llocranosoro Ka6inety Miuicrpir YrpaiHu si.q 12 ci'l:afl,2022 p. Nl 44.

BnropzcraHrur B Azcepraqifinouy AocniAxenui nayroBlrx HalpaqoBaHb inurrx

arropin sAificHeHo nignoniAHo Ao HopM nayronoi erIiIKlI Ta cylpoBoAxcyerbcfl H€IrIexHuMI{

locr{JraHHrlMu sa niAuosiAni .qxepena.

flopyureub npr{Hrlunie araAervri.rHoi.4o6poueurocri, 3oKpeMa Qartin araAenaiqHoro

nnariary, Sa6puraqii a6o Qa-rrrcusirarlii HayKoBI{x pe3yJlbrarir, y 4Iacepraqifinifi po6ori

HE BCTAHOBJIEHO.

5. Crynius o6rpynroBaHocri ra Aocronipnicrs cQoprvryJrboBaHlrx B 4uceptaqii

HayKoBHx rloJror(eH b, BrrcHoercie i pexoruenaaqifi

Hayxona o6rpynrosaHicrr ra 4ocroripnicrr HayKoBLIx rloJloxeHb, orpl{Manlrx

pe3yJrbrarin i sanponoHoBaHrrrx piruenr sa6esne.rylorbc{ KoMrrJIeKcoM B3aeMonos's3auIo<

qznrmxis. TeoperLu*a o6qpyurosaHicru sa6esneuyerbc, 3acrocyBaHH.rlM cyqacHoro

MareMarlrqHoro aTrapury reopii qumi.IHux BI{[aAKoBI{x npoqecin, reopii nepio4zuuo

KopeJrboBa1vrx Br.rrraAKoBr.rx Eporlecin, NaeroAis MaTeMaTI{qHOi CTaT]/ICTLTKU Ta analiSy

rracoBr,rx pr4ir. 3auponouosaHi N{areMaru.rHi uo4eri, i4euruQircosaHi iu$opnaarunni

o3HaKV y3roAxyrorEc, s ei4oumvru B nircpatypi sractuBocrcMli rlacoBr.rx px4ia

rroroAraHHoro eJreKTpocloxrrBaHnfl. ni4npraeucrB Ta oco6nunocrtrMz ix QopvryBaHrul.

.{o4arroazna cni4ueHHrrM 4ocronipuocri orpuMaHux pesynrrarin e ix aupo6aqia na

uixnapo4Hrax i rceyrpaiucbKr{x HayKoBr{x ronsepeuqirx, o6ronopeuns uiA qac HayKoB[x

ceuiuapin, a raKox yrpoBaAxeHHf, B HayKoBo-4ocni4ny Aiglrnicm i ocsirHift npoqec.



Orxe, cSopuymonani B Ar,rceprauifinifi po6ori uayxoni EoJroxeHHs, BHcHoBKlr ra

perorr,ren4aqii e rori.rHo BMorr{BoBaifI:vrMl::,i'.) MeroAuqHo o6lpynroBaHuMu Ta

ui4rnepAxeHr{Mrr pe3yJrbraraM}r reoper}rqHax i ercuepuMeHT€trlbHnx 1ocni4xeHb.

6. Oqiuna ruricry gucepraqii

flzcepraqifina po6ora e 3aBeprrreHr{M HayKoBrrM AocuiAxeHHflM, ulo cKJraAaerrcs gi

Bcryrry, qor[pbox pos4irin, nucuonrin, c[]rcKy BkrKop]IcraHl{x AxepeJI ra AoAarrcis.

Crpyrrypa po6oru e rori.rHoro ra siAuosiAae nocraBJreH[M y .qocri.uxeuui 3aBAaHHrrM.

Pesylrraru rpoBeAeHr.rx a4o6ynaueu AocriAxenr siAuoeiAaloru reui glEcepraqii.

3go6ynau y Aocrarnifi uipi soroAie MeroAoJroriero uayroroi 4ixmuocri.

y ncryni o6lpyuroBaHo axryamuicm reMlr Allcepraqifisoro AocriAxenns,

Br{3Haqeuo fioro Mery ra ocHoBHi sasAaHHfl, oKpecJreHo o6'err i npe4rraer AocriAxeHHfl,

csoprvryrEoBaHo HayKoBy HoBrr3Hy fi uparruvny uinHictr o4epxaHltx pe3ynsrariz, a

raKox HaBeAeHo siAoNdocri npo aupo6aqirc pe:ynbraris i rry6niraqii anropa..

Y nepuorvry pos4iri uponegeHo ananis dreparypHrx AxepeJI 3 TeMaTLIKLI HayKoBoro

AocriAxenH.s. 3oxpeua, B[KoHaHo auaris cyqacHoro crarry po3BLITKy

eneKrpoeHeprerrlrqrHrlrx cr{creM B paMKax ronqeuqii Energy 4.0. Posrrf,Hyro iclryroui

niAxoAlr Ao auali3y AaHax eJreKTpocroxr{BaHurl. 3lifiureuo aualiruqHe oqinronanux

o6uexenr cyqacHux ueroAin auarisy AaHr{x eJreKrpocroxl{BaHH.l LIrfl xracu$iraqii

s6araHcosaHocri eHeprocl{creM.

Y apyrorvry por4ini oxaparrepLr3oBaHo MareMar[.IHi NdoAeni elertpocloxLIBauH,

y nurnx4i qurnivuoro Br{rraAKoBoro [poqecy ra nepioguqHo KopeJIBoBaHoro BI4naAKoBoro

rpoqecy (IIKB[I). Oxaparcrepr{3oBaHo cuuSa-suufi ra xounonentnnfi MeroAI{ oIliHrosaHH.f,

ropenxqifinoi Syurqii IIKBII. O6qpyuroBaHo az6ip KoMrIoHeHrHoro MeroAy f,K

ocHoBHoro AIrs, Qopvrynannx cyryunocri in$opvrarllBHLlx o3HaK. Ha ocnosi

KoMnoHeHTHoro MeroAy c$oprvronano na6ip iHQoprr,rarrlBHllx o3HaK, IrIo orrucyrorb

rop erxqifi ,ry crpyKTypy rpoqecy eneKrpo crIoxI{BaHH.fl .

Y rperroMy po3Ai.ri HaseAeHo pe3ynbrarr{ eKcrIepvMeHrEIIIbHoro AocriAxeHH.s

AaHr{x eneKTpocloxr{BaHHs rrpr{BarHoro ni4uplaeucrBa. fliamepaxeHo

crpyKTypy rroroAuHHoro eJreKTpoc[oxuBaHHrl s 4orrainyBaHHrlM Ao6osoro

6
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repioAy. Ilpone4eno crarkrcrklanuEr aHaris iu$oprvraulBHlltx o3HaK. 3dfiureno

uopinurlr:rtuit anarig e$errrnuocri nrasKu uoAereft Marlr[HHoro HaBqaHux pisnrx rznie

apxirerryp AJrtr KJracuQirarlii cralris s6ananconalrocri eHeprocl{creMl4. BcranonreHo, Iuo

nafiauury roqHictr ra cra6ilrnicm:a6esueuye MoAenb Extra Trees.

Y qerseproMy pos4i.ni pospo6neHo rrporpav.*mir MoAyJIb, rqo pearisye nonnufi

rIlrKJr analisy AaHr/rx eneKTpocuoxr{BaHnr, ri4 orrparlroBaHH.rl crIrHaJIy MeroAaMI,I IIKBII ao

aBroMarr{.rgoi macu0iraqii craHy s6anaHcosaHocri s nisyanisallierc pesynrmrin.

3anpouonoBaHo niaxil Ao aAarrrr{BHoro nn6opy orrrl{MaJlbHoro rporoKoily trepeAaBa:rt:as,

Aa:ar4x Ha ocHoBi ananiay MepexeBr.rx [apaMerpis NderoAal\dl{ MaIuI4HHoro HaBqaHH.fl, IrIo

sa6esne.rye csoe.racHicm HaAxoAxeHH.,r reneMerpz.IHoi iuQoprr,raqii y posno4ireHl{x

eJreKTpoeueprerr4qHrx clrcreMax. BcranoBJreHo, Iqo 3a pe3yJlbraraM[ uopinnxrbHoro

aHanisy qorr.rpbox rrroAerefi Marrrr4HHoro HaBqauu.r uafirpalqy ror{uicrr ruacuQiraqii

nporoKoJry sa6egneql4na MoAem MLP Neural Network.

y BrrcHoBKax y3araJrbHeHo ocnosHi pe3ynbrarl{ .quceprallifinoi po6orz ra

cQoprvrylboBaHo Hayroni i nparruuni nonoxenH.f, , otputuani y rpoqeci .qocli.qxeuHfl .

Cnucolc BrrKoprrcraHrrx AxepeJr oxorrJrroe 3Haqny rimxicm HayKoBax [paub

sir.rusHsHr4x ra sapy6ixurx aBropin, rqo criA.rztr rpo lpyHronnufi anaris cyqacHoro

crarry AocniAxeur y Aauifi upe4rraernifi o6nacri.

Y loAarrax noAaHo Aorrouixni uarepiartr, Iqo Ao[oBHlororb ocHoeHufi sN{icr

po6oru,3oKpeMa siAoN,rocri upo aupo6aqirc p*yJrbraris AocliAxeHHrI, crl{cor rry6riraqifi

aBTopa 3a reMoro Ar.rceprauii, arru BrrpoBaAxeHHrI p*ynbraris.qocri.qxeHrul.

7. Bilnosituicrr Al{ceprallifinoi po6oru BHMoraM MOH YrcpaiHu

,{ucepraqifina po6ora BrrKoHaHa Ha HarrexHoMy HayKoBoMy pinni, urae lori.rny

crpyKTypy ra siAnosiAae gzNdoraM, rrlo Br{cyBalorbc.,I Ao Auceprallifi ua s,4o6ymx cryrleH.f,

AoKropa Qinoco$ii, 3o4peMa, Br{MoraM rrrrHHoro Ilopxgry rpucyAxeHHf, cryreH, AoKropa

QilocoQii ra cKacyBalns, piurenur pasonoi cueqia-irisosaHoi e.reHoi paliu 3aKJIaAy azqoi

ocniru, uayrosoi ycraHoBr.r rpo rpucy,qxeHrur cryreHfl AoKropa SilocoQii.

Teuarnra, sivlicr ra orpurrlani pe3yJrbrarll AocriAxenH.fl siAnoniAarotn

cneqiamuocri 122 <<Kouu'rorepui HayKrD) ra"uysi 3HaHb 12 <InQopuaqifini rexnonorii>>.



8. 3aynaxeHHs Ao Ar{cepraqii

1. HapucyHKy 2.1ruase4eno rpaSiK eJreKrpocroxuBaHufl rrplrBarHoro ni4npueucma

rrpormoM poKy, Ae oqeBuAHoro e nasnuicrb rpeHAy. OAuax HiAe s po6ori He BK€BaHo.f,Kr{M

qlrHoM TpeHA BpaxoBaHo y BrlKopkrcroByBauifi laoAeri i gri uero4r oqiuroBaHnfl. Ta

BIIAaJTeHH{ TpeHAy B}IKOppICTOByIOrbCr.

2. y po6ori aBTop BlrKopr,rcroBye MareMarrluui rvro4eri ruua4KoBrrrx npoqecin i:

nepio4uuHraMlr fiuonipnicHllMlt xapaKTepr4cruKaMla, 3oKpeMa, Ilzxri.rHi nraua4r<oni

rpoqecu ra nepio4r{rrHo KopenboBaHi sunaAroni npoqecu. ,,{oqimuo 6yro 6 ni4rneppiurn

rinoresy rpo go6oey nepio4uunicru fiir,ronipnicHlrx xapaKrepllcrlrK 4ocni4xyBaHoro

lpoqecy BI{KopI{cToByIoqu p e3yJIbTaTI{ eKclep[MeHT€LJIbHI{x AaHIlrx.

3. y .qvceprauii nassHi ruareuaruqni Qoprvry.nu, rxi nogani HeKopeKrHo, 3

rroMr{JrKaMn, iHrorz 6es no.f,cHeHH.rr ycix cnuronin, qo BxoA.rITb Ao qrax Sopvryir.

4. OcrimKrr Aiur anarisy Br4KopLrcroByB€rJrr{cb rroroAl{uni.uani eJreKrpocroxr{BaHHfl,

y Ar{ceprauii aoqimno 6yro 6 oxaparrepr.ByBarr{ MoAenb eJleKrpocroxl{BaHns (a raxox fi

xapaKTepr{crr4rr{ ra crroco6vr ix oqiurcnauns) y surnsAi nepio4IauHo KopeJlboBaHoro

BIIIIaAKOBoTo [poqecy 3 A]ICKpeTHLIM qaCOM.

5. Aoqimuo 6ylo 6 ro.,rcHr{rr{ f,KuM quHoM uo6y4onauo 4onipui inrepnanz,

uaseAeui y posairi 3.

6. y 4ucepraqii 3uBHarreHo, rqo ((... Br.rKopllcraHo pealrni [oroAI,IHHi aani

eJreKTpoc[oxkrBaHrur rrpr/rBaTHoro ni4npraeucrBa, u{o cueqiarisyerrc, Ha B}Ipo6Hutlrsi ra

o6po6qi nacinnesoi npogyrqib>. Y rofi xe qac, nigcyrnicm inQopuaqii qoAo roro .,IKe

KoHKperHo ui.4upzeMcrBo HaAaJro gaui (uz xoqa 6 y xrorrry perioni BoHo posuiqeue),

.f,Koro KalreuAapHoro poKy crocyrorEcn 4aui, rKraM qvHoM i xto Brr3HaqaB Ao6u poKy, Ae

eJreKrpocroxvBaHux 6yno e s6araHcoBaHoMy (206 ai6).{u e Heg6arlaHcoBaHouy (159 ai6)

pexuvri, Torrlo, ycKJraAHroe BLr3HaqeHH.f, pinHx saramnocri orpuMaHux pesynrrarir,

ouinrcnaHH.s Moxrunocri ix sacrocyBaHH.f, Anfl aHurisy Aauux iumlx nignpueucrn.

HaseAeHi 3ayBaxeHH, B qilouy He 3Huxyrorb pinnx nayxoaoi HoBH3Hu ra

[paKrrlrrrHoi qinuo cri,qncepraqifi noi p o 6 otu.



9. BuuroBKrr ruoAo Arrcepraqii n qi.norvry:

1. flucepraqi-s BorouyKa An4pix BoroAraurpoBI4qa <MoAeri ra MeroAu aHaniay

Aamrix eJreKTpocloxI{BaHIUI B poauo4ireHr{x eneKTpoeHeprerrirqur4x cucreMax) e

3aBeprrreHoro HayKoBoro rpauero, y srifi posn'xsano KoHKperHe HayKoBe 3aBAaHHs

niArnulennr eQextnsHocri rcnacuQiraqii ra [epeAaBaHHf, AaHrrx eJreKTpocroxr{BaHH, B

posuo4ineHllx eneKTpoeHeprerl{qHkrx crzcreMax rrrJr.rrxoM pospo6reHHfl Ta Br{Kopr{craHHfl

MareMarllqHl{x uoAenefi Ta MeroAin auarisy AaHr4x, EIJIrop}ITMis N,rauzHHoro HaBqaHHrr 3

BpaxyBaHH.,tM quxriqnocri eneKTpocloxrrBaHH.,r ra oco6.[zsocrefi fioro nepio4uunoi

ropenxqifinoi QyHxIIii, tqo Mae icroure 3uaqeHHfl gr.r iuQopuaqifinux rexHoJrorifi.

2. 3a reMarl4Koro, suicroM Ta HayKoBkTMr{ pe3yilbraraMpl Allceprarlifiua po6om

siAnosi.qae cneqiamnocri L22 <<Kouru'rorepni HayKLD) rarrysi 3HaHb 12 <InQoprraaqifisi

TexHoJIOrll>.

3. Braxato, Iqo 4ucepraqifina po6ora <MoAeri ra MeroAu anarisy AaHrzrx

eneKTpocloxr{BaHHf, B posno4ireH}rx eneKTpoeHeprer}ITIHITx cr4creMax) ni4uori4ae

BraMoraM HaK€By Miuicrepcrsa ocsiru i uayrrE Yrpainu J\b40 eia 12.01 .2017 p. <IIpo

3arBepAxeHHrr BlIMor Ao oQopunenur 4zcepraqib> (i, srraiHarr,ru) ra Ilopx4rcy

rplrcyAxeHHrr cryrreHfl AoKropa QirocoQii ra cKacyBaHrrf, pirueuru pa":onoi

cueqianisosaHoi s.reHoi pa4u 3aKJraAy npruloi ocniru, nayronoi ycraHoBr{ rpo

rprrcyAxeHHf, cryreHfl AoKropa QinocoQii, 3arBepAxeHoro rocrauoBoro Ka6inery

Minicrpin Yrpainu J\b44 sia 12 ci.rHs 2022 p., a ii aBrop, Bororryr Anapifi

BoloAzur.rpoBr{q, 3acnyroBye Ha rprcyAxeHIUI cryreHt AoKropa Qinoco(pii sa

cueqiarruicto L22 <<Kotrn'rorepHi HayKrlD) a rarysi 3HaHb 12 <In$opvrauifiui rexnororii)>.

Peqensenr:

KaHAr{Aar texni.rHux HayK, AoueHT,

AorIeHr raSegpu KoM['IotepHI{x HayK

TepuouinbcbKoro naqionanbHoro

rexni.{Horo yninepcLrrery irraeHi IaaHa flyruox Muxafino OPI43
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