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oQiqiftHoro orloHeHra Ha Ar4ceprarrifiHy po6ory Caeenro OttrH Cepriinnu

<Y.{oclcoHaJIeHH.[ npracrpoiB KoMrreHcaqii peaKrr{BHoi noryNnocri

Ta Merotrin yupaaniuHx Hrzuu>>,

[peAcraBneHy Ha :4o6yrr{ HayKoBoro cryleHr Kannr44ara rexni.{Hux HayK

:a cueqialruicto 05.09.03 - Ener<rporexHi.rHi rouulercu ra cr4creMlr

Arcryalnnicru reMu Ar{cepra rlifi uoro Aoc.niAxeHHs.

llircuuenHx e$ercrasHocri uepe4a.ri, po:no4iny ra cnoxr4BaHH.rr ener<rpz.rHoi

eHeprii 3a paxyHoK yAocKoHaJIeHH.f, icnyro.rux npzcrpoiB KoMrreHcaqii peaxrznuoi

rloryx{Hocri e eaxrI4BI,IM HayKoBr4M 3aB.4aHH.f,M. B AaHrzfi qac eJreKTpoeHeprerr4Ka

Vxpaiuu xapaKreprl3yerbc.s BI4coKHM pinHelr Brpar eneKTpoeHeprii upra nepe4avi

(xo 20%), Iqo 3HarIHo rlepeBnu{ye IIoK€r3HrrKH eBporreficrrrax xpain. I-{e uon'r3aHo,

3oKpeMa, i s HustKravr pinHeM KoMreHcaqii peaKrr,rBHoi noryNuocri. Kpiu roro

HaxsHicrr peaKTHBHI4x neperixaHl, oxpiwr g6inrurenH.rr Brpar y rraepeNi, rrpr43BoAr4Tb

Ao ueo6xiAuocri B14KopI{craHHs eneKTpoo6la4HauH.a s6im[reHoi noryNHocri,

xa6emrinx ra noeirpflHyrxniHifi si s6imueHr4M rreperr{HoM, rorqo.

TpaaraqifiHa KoMIIeHcaqis peaKrr4BHoi noryxrHocri He 3aBXAu e e$errr{BHoro

noryNuocri, Hatieuponi4urar<oni

noripruyearra cneKTpaJrruui't cKJra,q

npn HaflBnocri HaBaHTa)Kenr, xxi Marorb sNaiHHrafi rpaQir cro)KuBaHoi peaxrunHoi

nacznHi upucrpoi npu po6ori Moxyrb

npucrpoi KoMleHcaqii, anropucraHnt

cBoero BeJrlrKolo napricrro.

crpyMy, a 6araro$yurrlioHanrni aKrueHi

tKI4x wae 6araro rrepeBar, ni4:Har{arorbc.fi

cKnaAarorbc{ 3 nacusHoi Ta aKTr4BHoi .{acruH, a caMe AocriDKeHHr npncB.rrqeHe

pospo6ui nilxolie Ao KepyBaHHfl. KoMrieHcaropaMu, sr<i sa6esneqyrorb eSexrunuufi

repepo3no4in noryNnocrefi l,riN

nz6opy napaverpin' uacreuoi

noryNui crb aKTr{BHoi qacrIaHra.

B 4r,rcepraqii posrnrAaerbcfl po6ora ri6pwguux nprrcrpois xo\aueHcarlii, rqo

nacl{BHolo Ta aKTI4BHOIO qaCTnHaMVI, Ta €LJI|OpI,ITMIB

r{acTI4HI4, Ir{O AO3BOI.Se CyTTeBO 3MeHIrIr{Tr4

Axryanlyicrl reuz po6oru ni4rnepAxyerbcq i rvtrr, ruo BoHa non'sgaHa 3



BHK6HaHH.rrM HayKoBo-AocrriAHoi po6orra ABH3 <dlpuasoncrNufi 4epNaenrafi

rexrii.rHrafi yHieepcurer> <<Pospo6xa irtuynlcHlax neperBoproea'Iie s $yHrcqistvru

uiAeraueHHs eneproe$exrunnocri posuo4inbql4x ereKTpI4rIHHX Mepex) (Hovrep

AepxaBHoi peecrpaqii 0117U003995, 2017-2020 pp.), Ae aBrop 6pae yqacrb y

.sxocri Br4KoHaBIrfl.

OuiHrca o6rpynroeaHocri Ta 4ocronipnocri HayKoBlIx rIoJrolKeHbt

BHcHoBKis ra peKoMeHaaIIifi .

CryuiHr o6rpyHronasocri orpnMaHr4x y Al,Icepraqii HayKoBI,IX uoloNeur i

nucHonxis e Aocrarsilr ra ui4rrep,uxy€rbct npoBeAeHHtrM AocliANeHr is

3acrocyBaHg.sM niAourax reoperurrHrax aHaJIiru.{HI,Ix ra rII4ceJIbHI4x nero4ie, s6iroNa

Teopernr{Hr4x pe:ynnrarin 3 pe3ynbraraMrl irrairauifiuoro ra MareMarl'IrlHoro

MoAeJrroBaHHr. llpone4eHuft as.atis :lnricry AuceprallifiHoi po6oru CaseHxo O.C.

.4o3Borse ni4SHa.rrztz, u1o nuaCliAor< npoBqAeHI4X TeopeTI4tIHI4X Ta

eKc[eprrMeHTaJrbHr4x AocniAx(eHb :4o6ynaueM Br{KoHauo yci rocraBJleui ganAanHs

AocniANeHH.s Ta otpuntalti HacryuHi ocuoeHi Hayrconi pe3yJIbTaTI{:

1. Ha6ye [oAaJrbruoro po3BHTKy MeroA sadegneqeHHt IIJIaBHoTo perynloBaHHs

peaKTr4BHoi noryNuocri ri6pra4uoro KoMlleHcaropa, xxvtit cKnaAaerbc.f, 3 nocli4onHo

3'e.[HaHr4x aKTHBHoi ra nacueHoi r{acrzH, ulo noJlflrae y scraHonrenHi euuocri

cryneHie nacueHoi qacrnHr4 KoMnencaropa y niAuoeiAHocti Ao orpuMaHllx

saKouoNaipHocrefi, Ta Ao3BoJrse rrliniuisyBuru trlrroMy noryNHicrb aKTI4BHoi'{acrI'IHu

KOMr-reHCaTOpa.

2. VAocr<ogaJreHo cr4creMy KepyBaHH{ aKTI,IBHoIo qacrl4Holo ri6pugHoro

KoMrreHcaropa peaKTueHoi rrory)ffiocri, xra sa6esue'rye SopllyBaHHs cuHycoi4Horo

crpyMy y KoHAeHcaropax nacueHoi qacrr4nvr KoMrleHcaropa, I]Io Ao3BoJI.fle ycyHyrl4

nepeHa[pyry Ha HI4X Ta noKpalquru riaAifinicrl rouneHcaTopa.

3. YlocxoHaJreHo cnoci6 niAxruo.reHHs ra KepyBaHH.s ri6ptl4uoro

KoMrreHcaropa peaKTr{BHoi uory>xnocti, sxuit rron.lrae y roMy, Iqo aKTHBHa llacrllHa

niAKnrc.raeTbc.r Ao rrepeNi r{epe3 rpraQa:Hrafi (a6o rpl4

BonbroAoAaBanbHgfi rpaHcQopMarop, a KepyBanHs eiA6yBaeTbcfl 3

o4uo$aeHi)

ypaxyBaHHf,M



3arn3HroBaHH.s y rpaHc0opMaropi.Ue lossoJrre Br4Kopr4crarLry raKoMy ri6pnanonry

xouueucaropi peamunHoi uoryxHocri craH4aprui rpaeuni4ui 6arapei

KOHAeHCarOpie s eHyrpiunboro cxeMoro s', e4uaHH.rr (TptrKyrHHK).

4. Bneprue 3anponoHoBaHo cuoci6 KepyBaHH s. ri6pulHr4M KoMneHcaropoM

peaKrHBHoi notyNuocri s rpaHcsopMaropHuu niArruoqenH.rrM Ao Mepex i, nxuir,

roJl{fae y $opruryeaHHi aKTI{BHHX crpyrvrin KoMrreHcaqii, rqo iuxepyrogcx y 4ei

Sa:u KoMrreHcaropa 3a cxeMoro ei4xpuroro rpr{KyrHraKa. Ue ,qosnoJr_f,e noKparrruTrr

rexuixo-etcoHottti'{Hi uoKasHlarca ri6pra4Horo KoM[eHcaropa peaKTr4BHoi noryNHocri
3a paxyHoK 3MeHrrreHHr rilrrocri
rpaHcSoprr,raropia.

o4HoSasuux BONbTO.4OAABAJIbH}IX

5. VaocxoHaJleHo cnoci6 KepyBaHHr ri6pu4HHM KoMrreHcaropou pearrunHoi

notyNuocri, xxuit Ao3Bonte ga6esne.Inru nlanuicm perynroBaHHf, pearrzeHoi

noryxHocri ra iHNer<rynarn nutqi rapuouir<pr crpyMy HaBaHTaxeHHf, g ei.q'eNaHr4\4

3HaKoM y roqr{i ni4xlroveHHa KoMlleHcaropa, qo Aae 3Mory KoMrreHcaropy

o6ueNeHo BHKoHyBaTH SyHrcqii nap€LnenbHoro aKrr,rBHoro Sinmpy Br4rrIHX

raplrouix.

AHa.rris rl,ricry AHceprauifi uoi po6oru.

V acmyni odrpyuroBaHo Aouinruicrb ra aKryanbHicrr 4ncepraqifruoi po6orz,

sirsHaqeHo ge'q3ox po6orz 3 HayKoBaMr4 [porp awaMu ra r]JraHaura, c4opMyJrboBaHo

Mery ra :a4aui 4ocligNeHH.a, BI{KnaAeHo HayKoBy HoBrl3Hy, npaKTprqHe 3HarreHH.rr

pe3ynbrarin po6orv\ a raKo)K uo4aHi ei4ouocri npo anpo6aqirc rr{cepmqifiHoi
poSorz.

Y neputoay posdini HaBeAeHo ocHoeui ni4oltocri upo npo6neiray xoruneHcarlii

peaKTuBHoi noryNHocri, BHKoHaHo orn{I locliANeHr sa reMarr4Koro po6oru. Eys

eHxoHaHI'Ift aHaris Hacnirrcin reriepaqii peaxranuoi noryNHocri s 6or<y

eHeprocl4creMH. PosruxHyri oco6nrzeocri po3paxyHKy peaKrnsHoi noryxHocri npu

HecuHycoiAur'rx pexl4Max. HaseAeue o6rpyHryBaHHr ueo6xiAuocri nnpoBaAxeHH_f,

KoMrleHcaqii peaxrnenoi rloryxHocri Ha npoMr4cnoenx uiAnpueMcrBax. PosrtaHyri

ocHosHi MeroArI Ta nprlcrpoi tcoltneHcaqii peaKTnBHoi noryNuocri Ta cKJraAeHa

nopinHxrruaTa6tuqi, y rr<ift ni4cyuonaHi HeAorixu ra rrepeBarr.r Koxmoro s HHx. 3a



pe3ynbraraMl4 tlpoBe,4eHo aHani3y rireparypHr4x Axepen c$opMynboBaHo saAa.ri

AocritrNenHq.

/lpyeuit posdin Al{ceprallii npracu.Ieuufi BAocKoHaJreHHro cxeMHr,rx piiueur ra

cncreM KepyBaHHf, ri6pra4nuvr KoMrreHcaropoM peaxuaeHoi uoryxHocri, xrcuir

cKJlaAaerbcs s 6arapei roH4eHcaropin ra aKTr4BHoro KoMrreHcaropa Ha 6asi

ineepropa Hanpyru, IIIo s'e4naui nocri4onHo. HaeeAeui opnriHanrHi Mero,uHKH

po3paxyHKy eltuocrefr cryleuin 6arapei KoHAeHcaropin, BrrKopr4craHH.rr rKr4x

Ao3BoJIfl€ Bl4KopncroByBarr4 aKTr4BHy -rracrvrHu uoryNnicrro Ao 20d/o sia uoryNuocri

Bcboro KoMlreHcaropa. HaseAeHufi nopieHxlruuh anaris perynroBaJrbHnx

xapaKrepHcrl4K, uo6yAonaHux Anfl rpa4r,rqifiHI,rx ra po:po6neHrax MeroAr4K

po3paxyHr<y. Cxna4eu*tir, MareMarn'ttufa orrnc po6oru ri6pz4Horo KoMneHcaropa, y

.flKoMy ueperipeua npalle3Aaruicrr, 3anponoHoBaHux ui4xo4in Ao BcraHoBJreHH{

euuocreft cryuenie y peNlznri xouuencaqii pearrunuoi noryNHocri 3

sa6esne.{eHH.xM cnHycoi4uocri crpyMy KoMrreHcaropa ra y pexzlri Ao.qarxoeoi

o6ueNeHoi Siirrrpaqii BI4IIIr4x rapuoHix. [ocnipxeHHfl npoBoArdnr4c.f, 1.lfl

rpranponiAHoro ra Lrorupunponi4Horo ni4xllor{enH.rr 4o vrepeNi.

flpe4craeleHi crpyxrypHi cxeMr4 cr4creM KepyBaHHx po6ororo ri6pra4Horo

KoMrleHcaropa Ans ABox crparerifi KepyBaHHfl y o4noSa:HOMy ra rpu$a:nolry

BI4KoHaHHi. Po:po6te:euir, cuoci6 cra6inisauii Hanpyru y naHrri nocrifiHoro crpyMy,

r'xuff Ao3Bonfle 3MeHIUI4TI4 qac nepexi4noro npoqecy rrpn si\aiHi Berr4rrr4Hu

HaBaHTaxeHHs .qo 0,02 c. 3anponoHoBaHo cr4creMy KepyBaHH.f, perynrropoM crpyMy

3aBAaHH{, flKa (aAanryemcr> ni4 svriuy BeJrr4rraHr{ iHgyxruesocri iHrepQeftcHoro

$inrrpy uiA.Iac po6orra ta sa6egneqye nocrifiuy cepe,{Hro qacrory nepeMr4KaHHt

xruoqie iHnepropa

Tpemiu posdin po6orn upzcnxveHufi AocniAxeHHro po6oru ri6pra4Horo

KoMlleHcaropa peaKTHBHoi uory>xuocri 3a yMoBH Hecr4Merpii Haupyr xr,rBJreHH.rr.

llpone4eue iNriralliftHe MOAenIoBaHH.rr B rpa$iunovry cepe4oazqi iuiraqifiHoro

MoAeJrloBaHHfl, Simuiink naKera Matlab. Po:po6neui iuraqiftni nro4eli l,nfl

6e:nocepeAHboro ra rpanc$opMaropHoro niAxmo.{eHHs rrpr4crporo Ao vrepeNi.

!;pyrwir, eapiaHr Ao3Bonf,e Br{KopucroByBarr{ y sr<ocri nacraeHoi l'acrvrHvr



KoMneHcaropa craHAaptri rpraSasHi 6arapei roH.4escaroplB 3 TpboMa BI'IBoAaMI4.

Poepo6neHi cI4cTeMI,I KepyBaHHs po6ororo KoM[eHcaTopa : 4eoSasnuu Ta

rpa$a:HnM 3'€AHaHH{M aKTr4BHoi Ta rIacI4BHoi iIacrI4H. Burouane MoAeJIroBaHHq Arf,

pexurrin KoM11eHcaqii peaxruBHoi [ory)KHocri ra AoAarKoBoi xorrnencaqii BlruII4x

rapnaouix B yMoBax crzuerpuunoi Ta HecllMerpu.{Hol HarlpyrH xHBJIeHHt rIpLI

rpanc$opMaropHoMy ta 6e:nocepeAHbovry ui4r;rro'IeHHi Ao Mepexl.

y uem7epmoMy posdini 4ucepraqii rpeAcraBneHi eKcnepl4Menralrni

AocniANenux ri6puAHoro KoMrreHcaropa peaKrl4BHoi noryNuocri. HaseAeHlafi onuc

po:po6leHoro eKcnepIIMeHTaJIbHoro 3pa3Ka KoMneHcaTopa, ocHoeHi

xapaKTep vrarvrKl Ta npuHquuoei elexrpu.rHi cxeMtl nro4ynin. onucani yMoBI4

rpoBeAeHHx na6oparopHr4x AocniANeHb ra naneAeni ix pe:ynrrurvt sxi niAteepAuJII4

ropeXrH icTb Te op 9TI4TIHI4X IIOJIOX9HI, BI{KJIaA9HI4X y p OOOT1.

y 6ucHo6Kex AllcepTallifisoi po6oTu, IIIo cKJIaAaIoTbC{ 3 ceMlz IIyHKTIB,

[poBeAeHo y3afaJrbHeHHs oTpr4MaHr{x TeopeTI,lr-IHI4X ,Ta [paKTI4qHI{X pe3ynrrarie

eilnosiAHo Ao MerH ra 3aAaq AncepralrifiHoi po6oru'

IAenruqHicrt snricry aeropeQepaTy Ta Al'IcepTaqifiuoT po6oTu' 3uicr

anrope $ ep ary n i 4o6pax<ae o cHoBHi noloxteHHf, .4l'Icepraqifi noi po6 oru'

llpanrra.rrra qisuicrb Po6orl{.

peay,nrrarr4 Ar4cepraqifinoi po6oua Matorb BaxJII4Be 3Har{eHH.[ AJI-[ po3BI4TKy

reopii i npaxrraru Qi:rauHoro ra MareMarl{rrHoro MoAen}oBaHH.tl cHcreMI4 KepyBaHHf,

ri6prn4Hravr KoMIIeHcaropoM peaKrgBHoi noryNHocTi' Iqo cKJlaAaerbcs 3 $arapei

xoH4eucaropie 3 TI,IpHcTopHllM IIepeM?IKaHH.sM Ta innepropa, flKa Ao3BoJIfe

3a6e3neqr4Tlr rrJraBHicru peryJrroBaHHtr peaKTr4BHoi uoryNsocri Ta 3MeHITII'ITH nI4ToMy

noryNuic6 innepropa'Ha pinHi 20 % ni.q garanblroi uoryxnocri KoMneHcaropa.

Orpuvraua cHcTeMa KepyBaHH.x ri6pra,4Hnl'r KoMIIeHcaTopoM pearrueiroi

noryNHocri Ao3Botltre 3a6e3ile.IHTI4 cunycoi4lufi cTpyM rlepe3 6arapei

KoHAeHcaropie uacuBHoi rracrr4Hr4 KoMneHcarop a fipvr Haf,Bnocri necunycoiAnocri

Harrpyfl4 rtepexi.

IHairaqifiFri ryroleni ri6pra4urax KoM[IeHcaropie peaxrunuoi uoryNuocri ra



cKJraAeHLrfi uareuaru'ruwiT, ofiuc ix po6orz Ao3Bon{rcTb rlpoBoAurvr aHaJis po6orz

ri6pu4Horo KoMneHcaropa npu qorr4pu- a6o rpr,rnpoeiAHoMy uiAxmo'IeuHi Ao

uepeNi, 3a Haf,BHocri a6o ei4cyrHocri necrauycoiAHocri ra Hecunerpii.

Pospo6neHr,rfi ri6pu1luuir KoMrreHcarop peaKrnnuoi rloryxHocri AognoJlte B

qxocri 6arapei KoHAeHcaropin r rupr,rcropHr4M nepeMI,IKaHHf,M BltKopncroByBarn

craHAaprHy rpI4BI4ei4Hy 6araperc.

llpovrncnoBe Br.rrpo6yeanux pospo6ox npofiruno B yMoBax TOB <<Malua>> ra

fIpAT (MK <AsoBcrarb) ra ni4rnep4uno e$exrzeuicrn pospo6ox [nfl

rrpo Mucno Bof o BI{KopI4cTaHHt.

flo eH ora Brr cHoBKin, cSo p uyJr boBaH I{x y Al{ceprauii.

BucHoexn, u1o c$opnrynronaHi aBropoM Anceprallifirioro 4oclti4xenHx, e

HayKoBo o6rpyHroBaHr4Mr{, AocrarHbo IIoBHI4Mu, ltolivHnukr ra ni4o6paNarom ii

cyrriicrr. BouH 6asynrrcs. Ha 3araJrbHoeiAo\aux $yyaunoeHTaJlbHl4x IIoJIoxeHHf,x

reopii eneKTporexHixl,r, uero4in MareMarlzrlHoro ra inriraqifiHoro MoAeJIIoBaHH.a,

pe3ynbrarax eKcrIepI{MeHTaJIbH}Ix AocniAxenr :4o6yaa'ra.

.

B ia n oeia x icrr A Ir cepra uii scrau o BJreH I{M BIrMora M.

3a crpyKryporc, xapaKrepoM Br{KJraAeHHt rrrarepianie 4r,rcepraqii ra

aeropeSepary (xxwir, eucnirrroe ocHoeHi [oJIoxeHH.n, HoBI43Hy, npaKTl4tiHy

sHa.rr.rl4icrb ra Br{cHoBKI4 Anceprauii) ra anpo6auien pe3ynua'ris Aucepraqifiua

po6ora <VAocxouaJreHHr npncrpoin xouneHcauii pearrHnnoi noryNuocti Ta

MeroAis ynpaeniHHx Hr4MH)) siAuosi,qae BI{MoraM uyHxrie 9, 11, 12 <llopx.qrcy

npr4cyAXeHH.f, HayKoBr.rx cryueHin>>, 3arBepAxeHoro rlocraHoBolo Ka6iHery

uiHicrpin Vxpainu sia24:07.2013 p. Jlb 567 zi guiuaruu nil 19.08 .2015 p. N 656.

floeHora BLIKJIaAy n ony6.niKoBaHux [pallrx.

OcHosrii noJroxeHnr i pesyJrbrarr4 Al4cepral{ii ouy6niKoBaHo y 23 ruayKoBI'IX

nparlflx, 3 Hr4x: 6 crarefi y HayKoBrax $axou4x BI4AaHurx Yrcpaiuu, nxltor{eHi'Ix Ao

vrix<Hapo4Hr,fx HayxoMeTpr4rrHux 6as Aalr4x, I crams y HayKoBoMy BI,IAanui inuroi



AepxaBr4, 1 naresr VxpaiHz Ha BHHaxil. OcHosHi nolo>lceHHs po6orra AononiAalncs

sa 6 ar arsox HayKoeux Na i NHapoAHI4x r<ou$ epeHrliqx.

3ayBa?KeHHq ra uo6axaHHfl Ao Al{ceprauifinoi podoru:

- pe3ynbrarvr npoBeAenoro nopieHxlbHoro ananiry ocHoBHI,IX noxa:Huxie

po6orr,r npucrpoiB KoMneHcarlii peaKrrlBHoi noryNuocti, ulo HaBeAeni y ra6nraqi

1 .1, HeAoqillso HaBoAprrr,r y nep6amuux rareropixx (HI43bKa), (BeJIrIKa),

(cepeAH.'I).

- y po3Aili 3 HeAocrarHbo orrncaHa po6ora crpyKrypHrrx cxeM KepyBaHHf,,

HaBeAeHr4x Ha puc. 3.36, 3.46, neposrpurufi Siulunufi gtuicr ra nilxil Ao

po3paxyHKy Maclxra6yrovlrx rcoe@iuieHris GREr i Bnse',

y rexcri 4rzcepraqii He 3a3Har{eHo flK caMe 6yayrl ni,4npaqroByBarll

po:po6neHi cucreull KepyBaHHt y BI4naAKy aeapifinrax peNrauin po6oru;

- 6yno 6 loqinsno npoBecrrz eKcrrepuMeHTanrHi .qocriAx(eHHs s nepenipxoro

oSox crparerifi KepyBaHHa, y po6ori upe4cranlesi pe3ynbrarll nepeBipxra rinrxu

o4siei crparerii, y rofi xe qac iviraqifiHe MoAenroBaHH.s npoBoAI'1JIoc-[ AJIf, ABox

eapianrin;

- y pos4ini 4 He HaBeAeHa nuyrpiutrf, eneKrpuqHa cxeMa ra xapaKTepHcrI4KI4

rrJrarr,r KepyBaHHs cuvicropaMr4, MoNrHeo BI{KopHcraHo rorone piureHH.fi, aJIe y

rexcri po6orra Ire He 3a3Har{eHo;

- B Aqcepraqii upra oQopurieuui reKcry upucyrHi HerorlHocri n repwriHolorii,

Harrpr4KJIaA, ynpanniHH.a galric6 KepyBaHH{, naHII}or ga1ticrr KoJIa,

crauycoi4allsicrt salaicrl craHycoi4Hicrr ra iuuri.

llepeniueui neAoniKrr He ga.rinarcrt cyri BI4KoHaHHx .qocli.{xeHr.

OqiHICa Al{ceprauifinoi po6oru n qi.uoruy.

fracepraqifi Ha po6ora CaeeHxo Olrru CepriinHu <<Y4ocronaJleHHfl npracrpoin

KoMreFroaqii peaxrlrBHoi noryx(Hocri ra NaeroAis ynpanniuHfl, Hvrwu> aiAuosiAae

BHMoraM n.n. 9, 1I,12 u{oAo KaHAHAarcbKrIX AlIceprallift, srci BcraHoBJIroe dlopr4ox

' KeHI{x llocranoeoro Ka6iuerYnpr4cyAXeHHs HayKoBI{X CTyIIeHIB))' 3arBep'u



MiHicrpin Yrcpainra r'i4 24.07.2013 p., Jllb 567 (zi :uiHaruz). BoHa e 3aBeplueHolo

HayKoBoro [paqerc, e sxifi orpralrani noni nayrono-o6rpyHToBaHi pesynnrarl4, IIIo

Marorb BaxJrHBe 3Har{eHHfl .qng uiAer4rrleHHf, eSer<runHocri nepe4aui, poeno4iny ra

c[o)Kr{BaHH{ eneKTpHquoi eHeprii.

3aynaNeuHr rro po6ori He BHoc.f,m 6y.ur-flKr4x cyl,rHinie B HaBeAeHi sulrle

Br4cHoBKH npo o6rpyHroeauicrb, Aocronipuicru Ta HoBI43ny ii HayKoBI,IX rloJioxeHb

ra peKoMenaauiff - BoHr.r cr<opirue Hoc{rb xapaKrep no6ax<anr Ao uafi6yrHroi

uayrosoi 4iunHocri aeropa.

Bpaxonyrorrr4 aKryalrHicrr reMr4 Ar4ceprarlifinoi po6orz, orpuuaui 4ocronipHi

pe3yJrbrarz, r{o Marorb HayKoBy HoBr43Hy ra npaKTvrqry sHaql,I\aicrb, Ta AocrarHlo

noBHory eraceirreHH{ ocHoBHr{x rroJroxeHb Ar{ceprallifisoi po6orra n ony6nixoBaul4x

rpaqsx, BBaxalo, ulo Caeeuxo Olrra CepriinHa 3acJlyroBye Ha rlpl4cyANenns ifi

HayKoBoro cryreHr KaHAr4Aara rexHi.rHax HayK 3a cueiliarrrHicrro 05.09.03

<Ere xrp orexHi.{Hi KoMrIJIeKcI4 Ta c HcreMu)).

OSiuifinufi onoHesr:

AoqeHT KaqreApu eneKTpo[ocrar{aHHt

iueui npo$ecopa B.M. Cunrxosa

Haqi ouanbHoro yninepcvrrery 6iopecypcin

i uprzpo4oKopr4cryBaHH.tl YxpaiHia,

KaHAr4Aar rexHiqsux HayK, AoueHT

lliannc Aorr.OuerbqyKa A.O. :aceiA
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