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o Q iuifi Horo otIoHeH ra Ha Al'Iceprauifi ny po6 ory

B inoro,{vrurpa B oloAI'IMLIpoBrryra

<<Bnyrpiruui ra rvrirnQaHi rpirunHrr B nte3oereKTpr.rqHrrx rcnagiKprICTaJrBX),

rroAaHy na s4o6yrrfl HayKoBofo cryrleHfl AoKropa QilocoQii sa

cueuialrnicto I 13 flpurua4ta MareMarnKa

Arrya.nrnicrb TeMn gncePrauii'

flpo6renar.r, ulo po3r'rltlryri n 4I'rcepmuiftw\ia p66 Eiloro A'B' e' 6es cyuniey'

aKryarIbHLIMII, octcilmu'rrasirpucmnn 3 u'€3oere*^"oo :T3:-"o: 
o"t*tt

qacoMlul,IpoKoBl4KoprlcroBylorbcrHauparrnqiiqactoupntlr'IHoloixpyftuynaure

4eQerrurrauexino4irryrvrarepiarrin_tpiqurrr,r,BKIIrcqeIIH,Iit.A'Aocrrilxegrrr
npo6rrerr,rpyfirryrarrrrr.rarurxuatepiarrisno.IalocrropirrrxrrolleAaBHoinpucnx.reue'n
oclroBnoMy, rpirqlluarvr n o4nopignr'o< rna'rirpncmlax' Ide o6yrraoaneno cuaAsicr:to

MareMarrlFr'rrrx rr,roAereft 3aAaq, Iqo Blrnrimarorb npu AocniAxenni npo6neru uexanirul

pyftrryoaurrrgrrrtpiqnrrrrauexiuo4irrypisrrlrxn'€3oefleKtpltvrrrxrnarirpncTarriqHrx
rr,Iarcpia;rin.Baagifipo6oriposrrrxrry:rixrpasrarisa,4aqisryaIITI4IIJIocKouy,rari
rurocKoMy Blrua,{rax uexaniqnolo Ta eJIeKTpIItIIIoro HaBaHTtDKenr' Pesynrratr orpnr"rani

s a'ariru.r'olrry sfirrrli, 3pyqHoMy AJr{ rrparTlrtllroro BnKopncraHHs' Iuo AoAarKoBo

ninrpecnroe ix saxrusictr'
3n'aronpo6oTll3IIayKoBIIMIInporpaMaMu'nJIaIIaM[,relrauu.Arryalrrricrr

gucepmqifirroipo6ou,rni4trep4xcyerbc'TaKoxTIIM'trIoBoIIaBI{KoI{yBaJIacby
siAuosiAnocri 3 IrJIaHaI\'[I HayKoBlIx 4ocli4xenr B HayKoBo-AocniAsifi,na6oparopii

uexarrixr.rpyfirrynaurrrTal]JlacTllFlHolo4eQopr"rynaurrarvrarepiarriaraselpu
TeopsrLIcHoI Ta upLIKII noi uexanirul uexaniro-uateMarllttlHofo $axymrcry

[rriuponetponcbKororrarlionalrrroroyrrinepcuteryiruerriofiec.'fouuapaBpal\{Kax
4epx6rogxenrl4xTeMl-335-18<<Pospaxyuroairraoerrin'esoerrerrpn.rllllrxTa
u,e:oelerrpouanriu ,rx rouuosfiris s rpirurnar"rn ua rvrexi uoginy uatepialin>' noMep

4epxaanoi peecrpauii Ns 0118U003302' 2018-2020pp' ra I-655-21 <<MoAed ra

MgfoAI{BII3HaqeHH'uaparvretpinpyftrryoarrrrxu,€3oaICrIIBHIlxtau'€gonacfisEltx
roNrnosrris s leQeKarrln na rr,rexi nogirry uarepialin>, IIoMep Aep'KaBnoi peecrpaqii Ns

0l2lu 1097 67, 20211023 PP'

@opmylroranm nayroroi laqavi, none rnpiurennq sKoi oAepxane B

guceprauii. Mema polomufloufiraeBAOCniAxenni'rpiuurlll rr'rix Asorrla pisnopi4rmtn



tr'e3OeJIeKTpLIIIHLIMI'I fnafirplltcT€UlaMllt IIIA BIIJILIBOM

HaBaHTa)KeHHfl rvrexaniqHofo ra eJleKTpllrrHoro rlrq/'
TIJIOCKOTO TA AHTI4TIJIOCKOTO

a raKolK pyxoMoi rpiuluttlt B

anioorponuon'rY rr'tatePiali'

In" oo""."""ns qiei Merlr aBrop allpiunao nacrynui octtorlui saedau'Ln"

- [pe4craBrrB (pononni, Sasonni Ta enerctpuvui xapar$eprlcrllK r7l5

6irrnarepialrsoro riJla rrepe3 KycKoBo-aHaJrirr'IrlHi Qymuii \nfl rlJlocKoro ra

aHTr4rrJrocKofo Br4AiB 3OBHiIlHbof o HaBaHTaxeHHtr ;

- 3 BlrKoprcraHHf,M oAepxa'rrx rpeAcraBJreHb cQopuyJlroBaB Ta a*u.uTvrtlHo

po3B,f,3aB 3aAarri linifinoro crrpf,xe "y' uo Marorb rr'ricqe rpu rlJrocKifi Ta

/ - -^ : -------^r rrt r

aHrlrrrJrocKifi rocraHoBrli 3aAarr AJrf 6i{rarepianbrroro rila 3 rpilquHaMl{ Ha Me)Kl

roAiJIY Marepianin;

_ oAepxraB anariruqui Bvpa3v rnfl Qononnux, sasonnr'rx Ta eneKTprrrlHllx

KoMrroHeHT B 6ivrarepiaJlblrorvry riJli uil liero uexauirrHoro HaBaHrax(eHHfl ra

eJreKTplrrrHoro noJrfl, a raKox Br.3HarrLrB KoeQiuienru iHrencnsHocri HarlpylKeHb

Ta eJIeKTpI4rrHoIo TIOJIfl ;

- uo6yAysas a]Hatrrru'r1rufi,posn'xsoK 3aAarri Ans aHisorporHofo rila 3 pyxoMolo

rpirqunoro uiA lieto eiAAareHolo craqionapHofo HaBaHraxeHHfl'

Bsaxarc, trIo

- o6'eKm docnidcrceHHfl Harrpyx{eno-4eQopruonanufi cTaH II' e3oeleKTpIltrIHLIX

rnaeircpucranir s tpiqnnarvru na ueNi no'uilry arcpianir ra

_ npeduem docnidcrceuun- un cri ra anrr,rrnocri ga,{aqi 4nx rrlixQasunx rpilrylu y

rnasirpncta:rax is n'eeoener4rllrluolo cKIIaAoBoIo aAeKBarlro siAo6paxarc$

KoJIo 3aBAaHb, xri posn'xsylorbct B 4anift po6oti'

Hayrcora HoBIr3Ha orplrMaulrx aBTopoM perylrrarin' Bnaxarot qo HayKoBa

HoBn3Ira oAep)KaHI{x pesyllratin noJltrae B HacryruroMyt , ,-.

1. Bueprue po3B,'3aHo 3a,Aa.ry AJI' TyHeJIbIIoi errertpr.rrro npooigrroi tpiIqruryI

B3AoB)I(r"rexiuo4irryABox3qeluerruxolrronurr,Iipur,rx'esoeuerrprrrrrx
raasirpucmni'nrrx nianpoctopis niA 

'qiero 
siAAareHfix pieuonaipuo pognoAhenrur

aH|nunJ,ocK|NQouorrur,rxmQ4|oHIIItx3cyBHIlD(Ha[py)KeHETaeJIeIopFIIIorouoJI'

r unorqnni, repreHArlKyrlrpnift $poury ryiuruuu'
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2. [nr, aHrlrrrJrocrcoi zagaui, po3rJrmryroi B rlonepeAHboMy nynrcri, BpaxoBaHo

ereKmpuuuil sapnd, posuo4ileuufi nsAonx 6eperis rpiulnnn.

3. AnalirlrrrHo posn'lsaHo Ho6y ruocKy sadauy InfleJIeKTpI{rIHo rIpoHI'IKnoi rpiult4Hkr

Ha uexi uo4ily ABox HauieHecrinqeHHprx oAHoBl4rraipnux u'esoereKTpllqHl4x

rnasirpucrzuriqHlrx uinupocropin uil liero siAAareHVX pinHovripno po3rloAilesux

Qononrurx HopMErJrbHr4x ra 3cyBHLrx HarrpyxeHb, a raKox Qasonnoro HarIpylKeHHt

Ta eJIeKTpI4rIHOfo 3MlIrIeHHfl .

4. Ilpone4eHo ananirnqHe AocniAxreHHf, rpirqunu, IIIO pyxaeTbcfl ycraJleHo 3

Ao3ByKoBoro ruBr{AKicrrc B oprorporrHoMy Marepiairi uia lielo 3ocepeAxeHvrx cr4lr,

rrpptKJraAeHr4x Ao if 6eperin. RcrauosreHi oco6lzsocri Harlpyx(eHb B roqKax

Qponry rpiqnn vr raupoinqcrpoBaHi sareNuocri HanpylKeHb ra rlepervrilllenr siA
\r

SoeHiluHboro HaBaHTalKeHHt vr a rusI4AKoCTl pyxy TpIUI{HI'I.

[panrr{qHe 3HaqeHHq oAep?r€Hrrx pe3yJnrarin. Pospo6neni n po6ori rueroAla fi

{uropr{rMl4 Ao3BoJItrcrE Aocnilxysarlr (pononni, {asoutli ra eIeKTp[tIIIi uon'r e

n'eroenercpnvnnn r<easirpucraniqnr.rx 6ivarepianax s uix(pasnurun rpiquuauu.

Orpuuani a xnnorvry nurnxgi $oprrrynu gnx HarpyxeuE raix r<oe$iqientis iureHcl'rBHocri

.rlo3Bojurrorb oqirry114 sfirlrB gonnirunix qtnunrciu na qi nenr,rsfiI r i rlrM c€tM]IM cflpl4tlorL

ni4nnrqennro rpiqrnocriftxocri roucrpyxqift, enrotoBJleHr4x is rnasirpractaniqnzr<

nrarepianin. ToqHi aHanirzvni posn'xsru, orpr'nraani n po6od Moxyrb cJry)IcIrI'I

efiuroHgrrMn npr,r pospo6qi fi anpo6aqii wlcelrnrx uetogin poso'rsannx sa4av

BKa3{uroro KIIacy AJI{ rin xinqes[x posltipir.

O6fpyrroranicrr i AOcronipnicrb IIayKoBItx IIoJIOxeIIbr s[cHoslds i

percoueuAaIlifi, nni saxnqarcTbcs. ,{ucepraqiftna po6ora ni4noni4ae B[MoraI\{ Ao

4ocliAxenr raKoro pinnx. Po6ory BuKoHaHo rra H€rJre)rcroMy HayKoBoMy plBHl.

Beacrcaro, t4o o\ep)Ka1i pesynrmrll n gocmtuift uipi e o6lpyrrrorarunrln i

4Omonipnmvlr. I-le sa6esne.ryetCr crpOriCto ta xOperrniCTIO nOCTaHOBoK 3a,qaq'

BlrKoplrcrallutM roIIHI,tx uerogie teopii Qyurcqifi r<ourureruroi gtuinnoi rurs ix

pO3B'lBaHHl, biAuosiAHicto OAepxaHLIx pOsn'xSria p$yJIbTaTaM [pOcTI4x Qisr'rvurx

rvripxynanr.

Ocobncruft BHecoK rgo6ysava. Yci pesynrrarlr 4uceprauiftnoi po6mn, qo

Br4HOCrTEct Ha 3axllcT, Otpunrani aBTopOM ocO6ncro a6O sa fiOrO 6eSuOCepeAnbOrO

yn{aCTp.,{uCepraqiftna pO6Om e 3aBepIIIeHLIM gOCli4xenu.nra, BLIK9IIaHI,1M aBTOpoM

caruoctiino siA[osiAHo Ao [porpatMl1 ftoro nayronux 4ocni4xenr. 3orcperrl4

Ar.rceprauroM IpoBeAeHo rlo[ryK ra anis aireparypul{x Axepen; no6y4ona



anariT[qHrD( po3B'{3KiB cOopMyrEoBaHID( pa3oM is Ha)rKoBlIM repinnmou

MaTeMaTrlnrHr'rx ruo4eriefi, ix.rucenrua pealieaqir m inrocrpadx oAepxanr'rx pesynrratiu'

Crpyrrypa ra o6cqr gucepraqii' ,Qrcepauiftua po6ora BKlroalae ncryn' 4

poogiln, BncHoBKIt ra c[]IcoK BrrropucraHl'rx Axepen' u1o uictrrr 120 naftNaerrysaur Ha

i3 .ropi"*a*. 3aranbHIlft o6cxr guceprulii- ll2 cropinor<' o6crr ocnosHoro reKcry -

102 ctopinru' Po6ota tvricrurr 30 pucymin ra 4 ta6rrrt\l'

YncryninzonaqeHoMglaAocli4xerrux,rrayKoBaHoBLI3IIaoAepXaHI,D(pesyrrrtarir,

ix nparcruune 3naueHllfl' BIIBHa'IeHo oco6ncrufi nnecor o5o6yraua'

Ynepruorvrypos4iniHaBeAeHotr'tateuarnqniuo4eni'uloorurcylorblraflpyxeHo-

AeQopruianr.rficrauxna.:irpnc'ranissoco6nlrsnNlaKIIeIITOMHaBI'IIIaAOKOgIronuuipnnx
KBa3iKpucrari'IH[x rin ra npoBeAeuo analis 4ocryurux Axepen 3a reMolo Aucepraqii'

Y 4pyrorvry posgini po3po6Jleno MeroAlIKy m no6y4onauo ananiruqnufi

po3B,f3oKarrrvnrrocroigaAaqiAJIJ{o4rroeruipuoro6irraarepialruoro
n'eeoener:rplrrHoro KBa3iKpucTEUIa 3 Ir,Iix([asnoro tpilqrnoro' flpoiruocrpoatulo BIUIIIB

gonnirunsoro uexaniunoro t[oHoII IIaBaHTDKennx i pisnnx oeJIuqLIH eJIeKTpI'tqHoro IIoJIt

na (pononni i Qasonui HarpyxeHH'I ra 3cyBlre rigrcpnrrr rpiurylnn' Bpaxonano tarox

erertplrvnr,Ift 3aptA, po3rloAinennl es4onx 6eperin tpiulltun'

y TperboMy pos4ini posn'rtano ruroc(ry 3aAa'{y Nrs o4rornuipnoro

6inrarepianrnoro n'esoenerrpuvHoro KBaSiKpI',rcT4[a 3 lyHeJIbHoIo ryirqnuoro na rrlexi

uo4irry nlar:epianin. Posrrtryro BlT na"4oK eneKTpllrquo neupouunroi tpirqunl4 ale

ocHoBHaynaraupugirrerrauo4elieIeKTpI,r.IIIoIrpoHrIKHoitpitquuu,'Kae6iIEIII
aleKBarHoro 4o 4iftcnocri. orpurr,rani anaflirr'rqHi BLrpa,3vI Anx nigrprrrr tpiqnnu'

Harlpy)Kenb na ii npo4ooxenni ta ix roeQiqiendr intencusuocti'

y .rerneprorvry poogili Aocnilxeno rpiuryul4 IIIo pyxaerbcf ycraIleHo 3

Ao3ByKoBoro rrrn4Arcicfio B oproTpouHoMy rtrarepiani nil Aiero 3ocepeAxeHl{x oIIJI,

[pI4KiIaAeHLIx4o6eperirTiu+rrru.3rrafr4erroarrarriTlrqEnftpoen'xsorsra3alroiga,qa.Ii,

na ocnosi rKoro orpnMarro Bnpa3[ AJrr Haupyxenr s orori oponry tpiuunn :ra

uepJ-nirqenr ii 6ePerin.-'-'' 
Bucnosri,r no po6ori uitri, nori.r i i slnu'nsarorr is 'reoperrt'*u{x AttHIlD( Ta

pesymradn qnceJlrHoro analioy, npoBeAelroro aBTopoM'

flpore 4o 4ucepraqiftuoi po6mll e gexri 3ayBa'KelrHfl'

1. 3 rr,roei ToqKrr 3opy nai6inrm BaxJII'IBI'IM pe3yJIbTaToM po6orn e ananiryr'me

AocniAxennfi eJreKTplrtllro nponnxnoi rpilqunr uix 4noua pisnrur'Ir lD

reKcarorraJlEHlrrr,fil u'e3oeIeKTpruHI{MI'I rnasirpr'rcranauu' UIO [poBeAeHo B

[yHICrax3.5.3.7.flpuqrorr,rycrri46yrro6or<a3auqqr,rroxrrns}IftnoAi6rrrrftarrarrig



Arflinruux sr.rAie eJreKTpLrrrHprx rpaHlrrrHrax yMoB na 6eperax rpiuILIHIrt, HarIpLtKIr&It

Arrfl eJleKrpoisolros auoi ra eJI eKrporponi4noi rpiquHz.

2. B uoqcHenHi Ao plrcyHKa 2.6 Ha cropinqi 58 BKa3yerbcfi, IrIo Ha pvrc. 2.6(a)

rroKa3aHa sN,riHa QouonHofo Harrpy)KeHHr B oKoni upanoi nepuru]Flu rpiquHL\ a Ha

2.6 (6) - guina QasonHoro HarpylKeHHn s rlifi o6lacri. B rofi xe qac y ui4unci uil
rIr{M pr.rcyHKoM BKa3yerbcs rrporr4JlentHe, a caMe, Iqo pucyHoK (a) inrocrpye

Qa^eoHne HarrpylreHHfl, a (6) SoHonne. 3 anarisy pe3yJlbraris MoxHa

3AOfaAAtr4cb) rrlo ilpaBlrJrbHr.rM e rrep]l[iufi napianr ) ane crril qe niArBepAI4TLI.

B yrpainoN,roeHifi nireparypi oALrHt4IIfl eJleKrpplqHoro 3apflAy (KyJIoD)

ilo3Haq aeTbcfl, rK ((KJD). Tare ro3HaqeHHs BprKopl4craHo i y 6ilrruifi qacTlrtHu

Alrcepraqii, aJre y QopryJrax (2.55), (2.56) ar.r,, rlboro no3HarleHHr BlrKopktcraHo

(K). AualoriqHo y 6inrruocri pos4iniB AllcepraUii crpz6or Synrqii npu uepexo4i

qepe3 sicr xr ro3Haqaerbcn KyroBLtMI4 AyxtKaMLI, a e (3.22), (3.23) qi crpu6xu

nognaqeni KBaAparHr{Mra AyxKaMLr. Tani HesiAnosiAHocri B Aesrifi vripi

ycKJraAHrolorb posyvriHHfl po6oru.

B rercri po6orv 3ycTpi.{arcrrcfl oIIlacKH, HaIIpIaKJIaA:

- cropiHrca23, pflAoK 8: 3avricrb ((pt4c. 5>> tIoBI4HHo 6yrv ((puc. 1.3>;

- cropinra 45, repeA Q.22): saNaicrr (21) rIoBI4HHo 6yrH (2.21);

- cropinxa 53, pvc.2.2 (a) i (6): <x_1 (r"r)> rpt4BoArrrbcn no 2 pa3vlea

Kox{HoMy pr4cyHKy.

5. Y Qoprntyfi (2.9) Brreptue BBoAutrbcs pr4cKa [rfl ro3HaqeHHf, ouepallll crrpf,xeHHfl

Qyurqii rorvrnnercnoi silaiHuoi. Xoq raruri cnoci6 e 3araIlbno npnftnmnmr,t, cli4
6yno 6 uicnr Qoprrytu (2.9) r'anecru notcueHrul crocoBHo ceHcy raKoro

IO3HAIIEHH'I.

Brasani 3ayBDKeHI{t He 3HI,IXyrorb uog[rftsHoi oqiurn po6ou'r o qinouy, a raxox

pOSpO6nerr,Ix aBTOpoM OCHoBHI{x HayKoBIlx IIoJIoxeHb, nzcnosris Ta oTpvMaII[x

pesynrrariu [poBeAelr[x 4ocli4xenr.
3rr,ricr incepraqii siArosilae Br4MoraM, rrlo BllcyBarcrlcr Ao nayronr.rx po6it

raKoro pinnr. Tercr 4I,rcepmqii e opnrinalgruiu, a ii crpyrrypa qilrou y31,4rl(ylorbct

3 Hs3BoK), Merolo i sangannrv AocliAxennr. 3nricr ra p$yJlrTarz ar'Icepraqii

siAnosiAalorr cneqianrnocti I 13 [pmra"qHa MareMarvKa.

3ara.nrnuft BIrcHoBoK. Bpaxonyrovu arryanrnictr, HoBIl3Iry' sarrtrrl'rBicrE

oAepxarrn aBropoM HayKoBI{x pesynrratin, ix o6lpyntonasicrr i 4octoaipnicrr, a

J.

4.



TaKox rlpaKrr,rqHy IIiHHicTb coopMyrboBaIl{x [oJloxeHb i s[cHosKis' BBAKaIo' IIIo

Ancep.raqiftna po6ora Einoro [rurrpa Bono,4nmpornva <<Bnyrpiruni m rtaix$asui

Tpirqrurfi B rr'BoeJreKTpr,r. rrx rna.eirpllcTalax), npeACTaBJIeHa Ha S4O6yrrx

HayKoBoro cryneHrr AoKropa r[furocooii 3a cneuianrnictto 113 flpurua'qHa

MareMar[Ka, niAnosiAae scrarroBireH[M wrutorarvr nignosiAHO narary MOH Yrparuu Nl

40 sia 12.01.2017 p. (flpo 3arBepA)KeHHt BIIMoI Ao o([oprraneunr 4ucepraqii>>,

dloprAKyqpLIcyAxeHIrrIcryreHsAoKropa$iloco$iiracKacyBalrHtpiruennrpa:onoi
cueqialioonanoi sqeHoi paAlr 3aKIIaAy s[uoi ocsirll, nayroroi ycruuroBn fipo

rplrcyAxeHHr[ cryrreHr AoKropa r[inocoQiii> (flocranona Ka6iIrery Minicrpin Yrpainn

Ne 44 sia 12 ci'tss 2022 p. gi sNIiHaNdr sir, 2l'03'2022), a Ii antop Eirud [3nrrpo

Bono4nruponr.rv 3acJryroBye [pncyA)KeIIHt HayKoBoro cTyIIeHt AoKropa QinocoQii aa

cueqianuricuo I I 3 llpuxm"qHa MareMarllKa'

OQiuifiHufi orloHeHr

AoKrop Sisnr<o-MareM atryfr^* HayK, npoQecop,

upoQecop raQ e[PV rpI'IKJIa4noi ru eMaTLIKLI

HaqionaJlbHoro rexHi'IHoro yHinepcu v

<[niupoBcbKa uolirexnixa>> ernHa KA|AAII'I

flilunc upoQecopa KaraAifi T.C.

sacni4uyro

B.reHr,rfi ceKperap Bueu

HTY <[niupoBcbKa Taicis KAJIIOXHA
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