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KaHAI{Aara rexHlrrHl4x HayK, AorIeHTa, sani4yBaLra ra$ e4pra iHxeHepii

eHeprocLrcTeM

HaqionailbHoro yninepcl4rery 6iopecypcin i nprdpoAoKopr4cryBaHHrr Vrqpainu

AHTI4fIOBA €BTEHA OJIEKCIff OBI,IIIA

Ha Ar{ceprarlifiny po6ory Barcy.rreHKo Aapoi fropinnn
(PETEHE PATI4BHI PEBE P C IIBHI TIPIIC TP Oi A-ITg

EHEPTOE OEKTT,IBHOI AErIEHTpAJrr3oBAHoi BnHTrrnflrlri
ITPI4MIIIIEHb>,

rIoAaHy ua s4o6yrrn. HayKoBoro cryrreHfl AoKropa SinocoSii
B r€rrry3i gHarrr 19 <Apxirerryp a ra 6y4inru4rlrBo>,

3a creqiurnicrro 192 <<ByAieHr.rqrBo ra quniJrbHa iuxeuepis>

1. Arcrya.nrnicrr odpaHoi TeMr{.

llpo6lerraa eQexruBHofo BI,IKopucraHHs eneprii B cfracHr{x 6yginux
ua6ynae oco6rzsoi aKTy€urHocri qepe3 neo6xiAsic6 3MeHrrreHHt

eHepfocno)Kl{Ba}iJirfl Ta uiAsI,IqeHHs eKoJrori.rHoi 6esneru. OAnar rpaAr,rrlifini

BeHTrrJIqIIifiHi cl4creMu 6ez yruni:aqii reuJlorrd Br4TrlrHoro nonirpx 3aJrnruarorbct

Ax{epenoM cyrreBl{x Te[JIoBI4x BTpar i cnpuqr4H-{rorb s6i6rueHHfl

eKcnJryaraqifi Hr{x Brarpar.

I{e rIkITaHHt e oco6rzso Ba}KJILIBI4M rnfl 6y.uinenr eKoHoM-KJracy, Ae

IleHTp€uigonani cl4creMu BeHTIansqii qepes cBoro Br{coKy napricrb rrpaKTr{qHo He

BrrKopklcroByrorbcfl. 3acrocyBaHHfl npnpo4noi neHrruaqii a6o rpocrofo
i

rIpoBlrpIoBaHHrI He nepe46aqae [oBepHeHHf, rennoeoi eneprii, Ho 3yMoBnroe

ui4nvrqeHHfl Burpar Ha o[aJIeHHtr Ta KoHAr{rliouynauHx nonirpx. O.qnoqacHo

uoripruyerbcfl gricrr uonirpx B upurraiuleHHrrx, po3Br.rBaerbcr rraroreHHa

nairqpo$Jlopa, HaKolruqyrcrbct lrlriAnuei lerri opraniuHi cronyKr,r si4 ue6lin,

ogAo6reHHfl Ta o6naAuaHnfl., a raKoxt ByrneKucluit rB, rrlo [pr{3BoArfrrb Ao

BraHr,rKHeHHr cr.rHApoMy (fiBoporo 6y4unry>.



Poge'sgaHH-sM qiei npo6leMkI e BrlpoBaAxteHHrr peBepcrrBHrrx pereHeparr{BHrrx

BeHTl{Jr-f,qifinnx [pl4crpoi'n, rxi 4osBor,f,rorb 3HarrHo 3MeH rukrrvr BTparLr renJrorrr,

ro6ro uiAnlaqurr 3ar€urbHy eHeproeQextrsHicrr 6y4inenr. OcHoeni Qarropra, qo
BrIJII4BaroTb Ha e0exrnsHicm raKl4x rlp[crpoin: renlo$isu.rHi xapaKTepr4crt4Kr.r

naarepizury percHeparopa, KoHcrpyxqir rcanaris, pelrr.rMlr nonirpoo6vriuy ra
cueqzQira rlila aru'rnux yMoB eKcrnyaraqii.

Hesnaxaloqu Ha rlepcrerrveHicm rlboro nigxo[y, croro4ni ni4cyrHi

AocrarHbo uoeHi AocnilxteHH.s, qKi 6 KoMnneKcHo po3fnr Aarrv BrrJs4B KJrrorroBrrx

napaMerpin Ha rpoqecla rerlJlonepeAaqi e mrcvx rpprcrpof,x. He4ocralrifi pineHr

po3BI'ITKy MeTOAI4K MareMarl4rrHofo MoAenroBaHHrr ra eKcneprrMeHT€tJrbHofo

oqiurcn aH]Hfl ixnix rerrJlorexni.rHzx xapaKTepucrrdK ycKiraAHroe BAocKoH€ureHHrr

KoHcrpyxqifi ra o6rraexye Molrnlasocri a4anraqii ik Ao piaHovranirsux yMoB

Bt4KOpUCTaHHrr.

Orxe, aKry€ubHrrM 3aBAaHH.lM e ui4nuuleHHr eSepueHocri yrunisarlii
TenJrorr4 rrpr4 AerleHrparisonaHifi BeHrr{Jrsrlii

rp oMaAcbKr.rx 6y4i nenb H eneJrzlcoi uonepxon ocri .

o6rpyHroeaHocri HayKoBrrx rroJror(eHb, sncHosKin i

npr4MlrrleHb )KLrTJrOBrrX

2. Cryninr

peKoMeH4aqifi.

[ts Aoc,f,rHeHHt rIocraBJIeHI4x qinefi 3acTocoBaHo noeAHaHHir

MareMarl4rlHoro MoAenIoBaHHl ra eKcrrepr4MeHT€urbHlrx AocnipgeHb. 3orpeua,

6yna pospo6rreHa MareMarvrqHa MOAeJIb, rrlo onHcye 4ZHarvrircy

TerJloMacoo6uiuHux rpoqeci" y peBepcrrBHoMy pereHeparopi, rpyHTyrorrr4cb Ha

pr BH.fl HHrx refrJroBofo 6 ataucy r a p innffrHi @yp, e-Kipxro s a.

Mo4elIoBaHHt TerIJIoBIax i aepoAraHaMi.rHr,rx xapaKTepr.rcrr{K y
pereHeparllBHoMy rerlnoo6nainnurcy saificHroB€uloc.f, MeroAaMrr o6.rracrrceamHoi

ri4po4Iauauixl't (CFD), Ae BIaKopIacroByB alrprcfl, pinHrHur Han'e{rokca [rrfl
oru4cy lanaiuapHoro rloroKy ra pinruuru @yp'e-Kipxro$a Infl anuisy
rerrJrorponignocri B Marepialax.

ErcnepLIMeHT€uIbHa qacrarHa AocniAxreHHfl lazyyanact Ha cyqacHux
a



niAxoAax Ao rlnarryB alnnfl. eKcrrepuueurin i aHzurisy pesynbrarin. Eyno

BLIKopHcraHo cneqiarigosaHe o6raruannfl, Ta crarlrcruqni MeroAH [nfl
sa6esuerreHH.f, TorrHocri nzrraiproBaHb i gocronipnocri orpzl,raHnx AaHvx.

Anfl

IIIo

OtprarraaHi peeynbraru 6ywr gicrasreHi s ni4ouuuu lireparypHr4Mu raHuMu.

I{e ui4rnepAl{Jlo aAeKBarHicrr crnopeHoi arrpoKcul,raqifiHoi Qopvrynu

BLI3HaqeHHt Lrkrcra Hyccemra ra pospo6JreHoro aBTopcbKoro MeroAy,

Ao3BoJrfle BI43Harr arvl reMrrep arypnuft, xoe$iuiesr e$errr,reHocri yrunisaqii

Terlnorla B peBepcl4BHrdx pereHeparopax 3 ypaxyBaHHrM pisHrax rennoQisn.rHlrx

xapaKTepl{crl{r. Hauvrcana [porpaMa 3a rIr4M MeroAoM Moxre 6yru Br{Kopri crana

AIrfl onrzu is aII ii Ko H crpyKrlaB Hr4x rr ap avr erp in rI r4x np Lrcrp oie.

3, HayKoBa HoBr.r3Ha oAeprcaHrrx pe3yJrbraris.

Vneprue:

- orpl{MaHo auariru.rHy 3€[rrexrHicrr .rtr4clra Hyccenrra eiA .rtkrcra fpacroSa,

exeisareHTHofo 4iauerpa ra Koop Avrnaru x Anfl TerrJroBi44a.ri B ToHKr{x rpy6rcax

4iarraerpavru 0,003 - 0,008 M, .f,Ka Ao3Bon.f,e Br.r3Haqurr4 TeMrreparypHlrfi xoeSiqi-

eHT e$ercrueHocri yturisaqii reuJrorr4 BuTrxrHoro rroBirp" B peBepcvBHoMy pere-

HeparI4BHoMy rerlJloo6nainHraKy AerlenrparisoBaHLrx BeHTHJT stlifi:rtvtx rpr{crpoin.

VdocrcoHareHo:

- MareMarlaqHy MoAenb HecrarlionapHr4x rerrJroMacoo6uiuHux upoqecin y

peBepcI4BHoMy pefeHeparopi TerJrorpr peBepcr4BHoro BeHTr,rnqqifiHoro rrpxcrporo,

IrIo Ao3BonIaJIo oqiuzu{ BrrJrrrs fioro renno$isuqHr,rx BJracrr4Bocreft ua iHreHcus-

nicrr rerlnonepeAarri ra e$errunHicrs percHepyBaHHfl rerrnoeoi eHeprii;

- yflBneHHr npo AorlinrHy roBrrlvrry rerJroBoi isorqrlii;

' - MeroApIKy eKcrlepuMeHT€rrbHr,rx AocripreHb JroKurirbHux roeQiqieHrin rerr-

roniAAa.ri sil uonepxni criuru Ao nonirpr B ToHKr,rx rpy6xax 6es MoxJrr{eocri

BcraHoBJreHH.rr AarrrraKi" y ixnix [opoxrHuHax.

Ha6yna no d anuLLto? o pB 6umKy :

- MeroAuKa eKcrlepl{MeHTaJrbHoro BH3HarreHHr JroKarrbHr{x roe$iqieurin re-

nnoni4Aa.ri npu ranniuapnifi re.rii s ronKrax rpy6rax 4iavrerpaMu 0,003-0,008 vr,
a



IIIO AaIIO 3MOry yTOrrHUTr4 MaTeMaTr4rrHy MOAeJrb HeCTarIiOHapHOfO TefrJrOMaCOO6-

rra i ny B Te rr Jro o6vri nn krx anaparax pe B ep cr,rBH o f o rlrry.

IfparcmwtHe sHoueHua p o 6 omu :

- yAocKoH€ureHo KoHcTpyKTHBHI plrreHHq peBepcr4BHofo pereHepaTr4B-

Horo rennoyrnrisaropa Aerlenrp auisoBaHprx B eHTlaJrsrti fi Hr,rx npr4crpoin ;

- 3arporoHoBaHo ra o6lpyHroBaHo peKoMeHAarlii uolo BcraHoBJreHHrr

rlponoHoBaHl4x rrplrcrpoin, ulo Ao3BoJrr4Tb sa6esueLrvrrv eHeproeQemuBHy BeHTr,r-

nsqiro npurr,riqeHb s yrznisarlierc Tennorn s NaiHiualsur.rM BTpfraHHrM B iHrep'e-

pr4 npvrnaiqens;

- crBopeHo €uIropI4TM i uporpaMy Ans, MoAenrcBaHHfl eQemunuocri po-

6oru peBepcrlBHofo pereHeparopa renJrortr, rl1o Ao3Bonre oqinvrrkr BrrJrriB pisnrax

renno$igu.rHlax xapaKTepr4crr4K peBepcraBHoro , pereHeparopa Ha e$errunHicrr

yrnrisaqii renJrorr4 Br4rrlrHoro nonirpx.

4, SataJrbHoHaqionaJrbHe ra cniroBe 3HaqeHnn po6orrr.

y ronrercri 3pocraHHr naprocri eHepronociie ra crpiuxux rno6anbHr4x

ruiuauarrHlax sruiu, pospo6JreHHf, ir BnpoBaAx{eHH.f, eHeproe$exrnBHr4x

BeHTl{Jls\ttrtuux cl4crevr na6yBarorb crpareriqnoro 3HaqeHHr rK Arrs, Vrpainz, Ir1o

rlparHe eHeproHe3aJle)Kuocri, TaK i am Bcboro cniry. PenepcusHi percHeparunni

upucrpoi sAatHi 3HaqHo 3MeHrrrvrrvr eHeprocrro)Kr,rB a:nnfl, Ha orrarreHHfl nr

KoHAktIIioHynaHHq uonirpx 6y4inenr. Bpaxon)rrorrr4, rrlo I{inr 13 Craloro

po3BlirKy BI43Haqae eHeproe$errunsicm 6y4inenr npiopnTerHoro, BrrpoBaA)KeHHt

rexHoJlorifi, tr1o ni4uoniAarom csiroeuN,r craHAapraM y ruysi neHrurrqii, e

BaxuII4BIltM KpoKoM p^nfl AocflrHeHHt Iliei I{ili.
'Ocrimrz, 3 oAHofo 6ory, 3HarrHa qacrr,rHa )KrarJroBoro So"ny n Yrpaini e

eHepronee$exrr,rBHoro , d 3 iuuroro - sifiHa rrpr{3BeJra Ao noripnreHH.s SiHancoBoro

crarry Hacenenns, rroAeKyAr4 Haeim sy6oxiHHs, BrrpoBaAxreHHt

AelleHTparlisoeaHr{x peBepcvrBHrry. cucreM BeHTprJrqrlii Moxre crarr eSerruBHr,rM

ruJlf,xoM MoAepHisarlii crapr{x 6y4inem, oco6maeo eKoHoM-KJracy. Kpirvr roro,

pospo6JreHHrr ra nupo6nlrrlTBo peBepcr4BHr4x pereHeparvBHr4x npucrpoin Molre



cnpvflTu po3BI{TKy nirqzsHrHlrx HayKoBo-rexuirrHr,rx innonaqifi, u1o 6y4yrr

KoHKypeHTocrpoMoxHLIMr4 Ha cniroBoMy pr4HKy. Orxe, AaHe AocliAXeHHfl Mae

BeJIIiKe 3HarreHHl flK Ans. Haqiou€urrbHoro, TaK i gnx rno6arbHoro KoHTeKcry.

5. ffonHora BHKJTaAeHHfl rgo6ynaqeM ocHoBHrrx pe3y.urrariB y HayKoBrrx

ny6"rrinaqisx.

Pesylrrarvr Arrcepraqifinoro AocniAxeHH-fl ony6niKoBaHo y 22 ApyKoB aHvrx

po6orax, cepeA tKI4x oAHa crarr.rr B HayKoBoMy x{ypH€un, qo lHAeKcyerbcfl

HayKoMerpLIrrHoIo 6asorc SCOPUS 3 KBaprr,rJreM Q2, oAHa crarrr B

3aKopAoHHoMy BI4AaHHi 4epxaBr4, fl:ra BXoAr{Tb Ao OECP ra e;C, ABi crami B

HayKoBvx SaxoBlax BvIIlaHHflx Karefopii (B> (o4Hooci6Hi a6o y cninaBropcrei s

HayKoBI4M rcepinuuxou), ABi louoeiAi B s6ipnuKax ruarepianin roHsepenqifi 3

in4ercaqiero B HayKoMerpl4.IHifi 6azi SCOPUS, 15 re3 Aorrosi.{efi y Marepianax

vrixuapoAHrlx ronQepenqifi ra Aei po6otu, xrci AoAarKoBo niao6pa)Karorr uayroni

p e;rynb r arkr Ar.r c epraq ii.

6' BiAcyrHicrb aKaAeuiqH o ro rrJra riaryo Qa6p u Ka rlir, Qa.rr rcnQina q ii'.

y po6ori He BI4IBJIeHo o3HaK aKaAeMiqnoi ue4o6poqecHocri, a caMe

aKaAeMi'rHoro nlariary, Qattrcusir<allii a6o $a6pnrarlii pe3ynbrarie.

Buropucrani i4ei, pesynbrarv i rexcru iurupx anropin Marorb narexni

rlocrrJlaHH.f, Ha ni4uosiftIe Alrepeno, a cavra ALIcepraUiftua po6ora s4o6ynarrKq e

opuriH€urbHoro npallerc ra He ropymye rpr{Hqvuin aKaAeMi.{Hoi 4o6pouecuocri.

7. oqinKa MoBrr, crr{Jrro ra oQoprvrJreHufl A[cepraqii.

flucepraqir laarrncaHa KopeKTHoro yrpaincbKoro MoBoro 3 AorpraMaHH.f,M

rori'rHoro roptAKy BI,IKJTaAy vrarepizury. 3acrocoBaHa B po6ori HayKoBa

repnrinoloris e 3aftubHoBl43HaHolo, crI{JIb euceirreHHq pe3ynbrarie reopeTr{qHgx

Ta eKcrIepI{MeHT€uIbHI4x AocniAxeHb, HayKoBr4x rroJloxreHb, el,IcHoerie i

peKoMenAaqifi po6urr ix lemo crplairvsrnuMr4 Anr Lrvrralra. O$opMJreHH.rr po6oru

ni4noniAae BVMoraM, ycraHoBJreHurra MinicrepcrBoM oceiru i Hayrn VrpaiHr,r.



8. AHa"[ig ocnoBHoro svricry po6orn.

Y ecmyni po3fnf,rryTo BDKJrr,rBicm AocriAxynauoi upo6reMn, qimo

Bu3HarreHo Mery ra 3aBAaHHrr AocriAlxeHHfl, noAaHo iHQopuaqiro npo HayKoBy

HoBI43Hy ra rlpaKTr4rrHy qinnicrr po6oru, a raKo)n oco6ucrufi BHecoK aBTopKr{.

3asHaqeHo aupo6aqiro upoBeAeHr.rx Aocni4xeHr i rry6lixaqii, qo ni.qrBepAxryrorb

Ba)KJTHBICTb pe3ynbTaTlB.

[Iepuuil posdin nprcBf,rreuo ananisy c]nracHrzx uero4in uiAsraqeHH.rr

eHeproeQerrzsHocri B AelleHTparisoeaHr{x peBepcr,rBHr.rx pereHeparlrBHux

BeHrnJlsqifinux crlcreMax, gri ga6esneqyrorb rcorraQopruuit uixporuiuar. IIi
cLIcreMkI rlpallrcrorb 3a III4KJIiquvttvt npI,IHrIr{froM (70 ceryHA rrpuTfrJrkrB, 70 ceryu4

nnraxra), pereHepyrcrrl4 Terrnory Br.rrrxHoro uonirpx. 3a ni4cyrraKaMr{

locniAXeHHrI 6ytu eusHa.reHi ocHoBHi naupsMKr4 niAnzrqeHH.s eQerrzsHocri

yrulisaqii renJla, 3oKpeMa rrepe3 yAocKoHarreHHfl KoHcrpyrqii TaKr,rx rpprcrpoie.

fipyeuu posdin naicrum reoperr,rqHe AocliAx{eHHr Hecrarliouapuvrx

rerlJloo6uinnux npoqecin y peBepcr{BHoMy pereHeparopi BeHTriJrsqifiHrax

rlplacrpoin. BzsHaqeHo reMrreparypHi roeQiqieHua eQerrusHocri 3a rpboMa

MeroAaMI4. llepruzfi MeroA BI,IKopHcroBye Sopnryly Mixe eBa [ns. lauiuapHoro

noToKy B ToHKLIx KaHdrlax, 3acrocoByloqu pinHruux @yp'e-KipxroQa Ta

rerJloBoro 6arrancy. fipryruft BpaxoBye rpurepifi fpacro$a 1rrn po3paxyHKy

roeQiqieura rerlJloBi44aui. Tperifi MeroA 6azyerscx Ha MoAenlonauui

TerrJloMacoo6vriny MeroAaMr4 o6.rucmoearrHoi ri4po4zsauiru 3a pinn*rH.rrMr4

KoHBeKIIii-auQysii Ta Hae'e-CroKca. r{ucemui eKcnepr,rMeHrra roKa3€uru pisni

3HarreHHt KoeQiqienrin e$eru{BHocri: 58,5o/o,33,I% i 97,4yo, s por6ixuicto 4o

194,26Yo, IrIo BK€Bye Ha neo6xi4uicm yrorrHeHH.rr roe$iqienm rerrJroBi4laqi B

ToHKHX KaH€Lrax (4ianaerp 0,003-0,008 u). Ocrcilrnu posvriqeHH.f, repMorap y

KaHarlax M€troro 4iaruerpa (0,003 na) nnluBae Ha uorir uonirpx, 6yna po:po6JreHa

Ta o6lpynroBaHa MeroAIaKa eKcnepraMeHT€urbHoro AocniAxeHHrr 3 goeHirrHina

posuirqeHHrlM TepMorap Ha roHKLrx renroisonboBaHnx rpy6xax. I{e cr€uro

MoIKJII4BLIM 3aBAtKr4 cnpocryBaHHro ronrleuqii Kprarr{qHoro gianaerpa

renrois onqqii sH u o6 €LrrbHo ro MaKcr{MyMy oropy re rrJrorrepe4au i.



y mpembotwy posdini suKJraAeHa MeroAprKa ra p*ynbrarvr

eKcnepI,IMeHT€L[bHofo BH3HaqeHHr xoeQiqiesra re[JroBiaaa.ri B ToHKr4x KaH arrax

peBepcl{BHoro pefeHeparopa. Perpe ciia:auir aHartis eKcrrepraMeHT€urbHrax AaHkrx

Ao3BoJII4B orpl4Marr{ aBropcbKy $oprrayny rpurepiro Hyccemra Anfl roHKHx

raHzurie s ereiearreHTHrau 4iauerpoM 0,003-0,008 M, rKa 3acrocoBHa rrpr4 rrr4crax

PefiHorb4ca n 4iauaaoni ni4 150 ao 310, qr4crax fpacro$a nia 110 lo 1000, a

raKo)K rplr ni4uouresui reoMerpr,rrrHLrx poavripin xaszury x/dsia2} ao 200.

Vemeepmuil posdin npucBflrreHo yrorrHeHHro MareMaruquoi uoAed

Te[Jloo6rr,riHy B peBepcr,rBHoMy percHeparuBHoMy rerrnoyrunisaropi Ha ocnoni

orpuuaHoi eKcrIepI,IMeHr€trrruoi 3arrerrHocri roeSiqieHra rerrJroBiaaaqi. IIfl

MoAenb rqfra B ocHoBy rrporpaMn B Scilab 2024.I.0, lr1o Ao3BoJrfle Blr3Haqvrrr4

reMreparypuuir roe$iqiesr e$exrueHocri , pereHeparopin 3 pisuzruu

rennoQisuqHlal,Iu xapaKTepr4cruKaMr4, trKy MoxHa BrrKopracroByB aru Anfl.

onrzuisaqii ix KoHcrpyrqii. MoAerroBaHHrr renJroo6uiny B pereHeparopi

AocniAHoi vro4n$ircaqii, rpoBeAeHoro aBropKoo, rroKa3€uro e$errzsHicrr

yrulisaqii reuJIorI,I ua pinni 96-99,6oA.PigHrarlfl 3 pe3ynbraraMu, orplrMaltrMkr

MeroAoM o6.rncnroB€umHoi ri4po4raHarrai ru, craH oBHTb Jrr{rre 2% .

V n'nmouy posdini nuroHaHo rexuiro-eKoHol,ri.rHufi aHaris eQexrngHocri

BAOCKOH€UIeHOTO peBepCr.rBHOfO pereHepaTr,rBHofo Telnoyrurigaropa Anfl,

AelleHrpzutisonaHoi BeHrr4Jrsrlii. BuxopncroByroqu reMnep urypuuit rcoe$iqienr

e$exrHnnocri, Bl43Haqenufi Ha ocHosi aeropcrr<oi Sopryntt Ans.qvcra Hyccenrra

3a AorloMororo crnopeuoi aBropKoro rporpaMu y Scilab 2024.I.0, Bra.rrBJreHo

3HI{xeHHt cyMapHr{x rerJroBTpar 6yainni Ha 30oA, eHepfocroxuBaHHs na 3 5o/o ra

cKopoqeHHq nurlaAis ByrneKncJroro ra3y Ha 35%. Crporc orynuocri

3arlporoHoBaHoro piueuua craHoBrarb 6rusrro 8,5 porin 6es ypaxyBaHnfl,

exouovrii na niryBaHHfl uacri4rin cHHApoMy (fiBoporo 6yAuHry>>, y pa3i fioro

rro.flBr{, 3a yMoBr{, rKrrlo BeHTran-sqiq 6ym 6 He4ocrarHboro.



9. 3aynalrceHHfl Ta ArrcKycifiHi rrnraHHfl.

3arzutou po6ora cKJIaAae no3rtrr{BHe Bpax(eHHfl Td, rronpu rle, Bapro

eilldiruru 4erciJrbKa 3ayBalreHb :

1. Y lireparypHoMy orJlqli siacyrHifi BHcHoBoK crocoBHo Mo)KJrueocrefi

3acrocyBaHHfl HanpaqroBaHb KoxrHoro aBTopa p^nfl, .{ocniAx(eHb

npoqecin ri4poraso4uuauixz ra TenJroMaconepeHocy B

p e f eH ep aTr.r BHoMy p e B ep cr,r BHoMy B e HTr,rJrgq ifi uo rury np r4crp oi.

2. V po6ori He BKa3aHo, rrr4 orpr,rMaHa aBTopcbKa Sopnryra lrnrnaerbct

crlpaBeAnllBoro i lls ruuprrl4x 4iauasoHis sN,riHra BrJrraBoBt4x Sarcropin

npkl A ocnilxeuui rerrn oyrurig aropin iHurr4x KoHcrpyxqifi .

y po6ori ni4cyruifi oruc ni4ounx MeroAr{K locnipr(eHHrr

TerIJIoBiAAa.ri B TerlJloo6vriuHux rpy6ax. Tlorury He MoxrHa 6ylo

BI4Kopr{ cr arv H aseHi MeroAr{xu?

y po6ori He BpaxoBaHo BrrJrktB sonHirrHboro ra nnyrpiuHbofo

ronnarin, gxi Molryrb cnplrqn:avrru rrorBy <<gacrifiHrzx 3oH), Ha

rpoqecu roroKoposno4iny B KaHaJrax peBepcr4BHofo pereHeparopa

TCNJIOTII.

Ha cropinqi 49 po6orz froKa3aHo, rqo rrrfl. MoAenroBaHHrr

rerrJroo6vriunnx upoqecin y peBepcr4BHoMy percHeparr4BHoMy

Terrnoyrurisaropi, B qxocri lpaHrarrHrrx yMoB, TeMrrep arypa

soeHirrHboro uonirpr npuirunra - 1 oC (272,15 K), qK cepeAHr rrrfr

on€urroB€rrrbHofo nepio4y. o4uar, Bapro 6yno 6 giliircEruru

MoAenIoBaHHt rlpu 3HarrHo Hr{xqux cepe4nix reMrreparypax, ari e

xapaKrepHrrMr4 rnn ci.rHs (-4,7 "C) ra Jrrorofo (-3,6 'C) uicrqin, i

AocniAr4Tu MoxnlaBy nosBy 3oH KoHAeHcaqii BoJrofu B o6'eui

rep anriqHofo p eBepcurBHoro p ercHepaTopa TerrJroTr.r.

6. Ha c. 101 po6oru, AIrs. ui4rnepAxeHHr rrorcHeHHrr nig'euHoro

creneH s. npkr.rllcri fpacro$a, Aorlirsuo 6ylo 6 Hasecrra nisyarisarlirc

-tJ.

4.

5.

te.rii n rpy6qi.



7. y po6ori He rpoaHarrisosaHo nacrimru 3pocre croxraBana

rloryxtHicru Ta rrryM sia po6orra BeHTprJrqropa peBepcr{BHoro

pereHeparopa nporroHosaHoi KoHcrpyxqii Ta .rrK rle BrrJrr4He Ha

eKoHoMivny eQexrznnicm eKcnnyaraqii pospo6xn?

y pos4ini 5, HaBeAeHo pe3ynbraru MoAeJrroBaHH.rr ra rroKa3aHo, rqo

BrrpoBaAlKeHHrr p eBepcr.rBHlrx p e f eHepaTr4BHrrx AerleHTp€uiso saHrax Be -

HTI,Insq i fi nux rp Lrcrp oi n Aos B or.f, e 3M eHru vrrvr re rrJr o B rp arv H a n i.qirp i e

rlpurnl{BHoro sosHirrHboro uonirpr ei4 1 1,1 o/o Io 2g,g %o sare)KHo

si,{ rllny rplacrporo (raflrrwry 5.1). O4Har, aBTopKoro He 3a3HarreHo

p.nfl tKofo pinHx rerlJloBoro 3axr{cry sonHirrHix oropoAxyB€rrrbHux

Koucrpyrqifi 6y4iui cnpaneArnei orpraMaHi pesyJrbrarv.

y rercri po6oru HassHi Aesxi HerorrHocri ra ApyKapcbKi nouuJrKr.{,

3OKpeMa:

- Ha crop. 19, y repruoMy peqeHni a6eaqy I, nasrlruufi posgilosuir

3HaK y BnfnsAi rpanru, Ir1o nopyuye rori.{Hicm no6y4oua

perreHHt,, rticttx cJroBa <<crifirocri>> Mae 6yru 3HaK (,>, a He (.);

- Ha crop. 43 3a3HarreHo, rqo reparuri-tnuir peBepcurlHuir

pereHeparop rerrJrorlr cKJraAaerbcq 3 16 ornopia rpsMoKyuroi

Qopvrz, BocbMr{ ornopin qnrinAprluHoi Qopnru ra BocbMr4

rpr4KyrHoi SopMV, oAHaK pospis percHeparopa, HaBeA euuit Ha pvc.

2.I, BKa3ye Ha naqnHicm BocbMr,r ornopin, rri Marorb He

qraniHApr{rrHy, a $ opvry nprMo KyrHoi rpane qii;

- Ha crop. 72, y neprroMy perreHni a6sar{y 3, HaBeAeHo uocri4oBHe

roABoeHH.f, cris (crpyM crpyM).

HaneAeni 3ayBDKeHH.s He Hocrrb npvHrlt4froBofo xapaKTepy, He e

KpI{TI{rIHI4MI.{ i He sN,riHrororb 3ararbHy rro3rarr4BHy oqiHry Aracepraqifinoi po6oru,

He 3MeHlrylorb ii earoNaoro BHecKy y HoBr43Hy orpr4MaHr{x HayKoBr{x pe3ynbraris.

8.

9.



BHCHOBOK

[ncepraqifina po6ora BaryreHKo ilap'i Iropinnz <<Pereneparunui

peBepcunsi upzcrpoi AIrfl eHepfoe$errzsHoi AerleHrpaligonauoi BeHrraJrsrlii

upunairqeHb> uicrnru caMocriftHo orpuuani

3aBepueHoro HayKoBoro [parlerc, ni4nonilae

ocsirHro-HayKonifi rporpaMi uByoinunqrno ra

pieru nnuloi oceiru 3a cueqiatrsicuo I92

iuxeuepir)>, a raKox Br,rMoraM MiHicrepcrBa

HOBI HayKOBl p$yrrbTaTv\ e

BI,IMOTaM, IrIO CTaBIgTbCt B

qunimHa iHxenepio rperboro

<Ey4inHr{rlrBo ra rlurilsua

oceirv i uayrcu Vrpaiuz Ao

Al{cepraqifi Ha s4o6yrrr xnani$iraqifinoro pinnx 4orropin Siloco$ii (narcas

MinictepcrBaocniru i nayxu YrpaiHz ni4 12ci.rkrs2}l7 p. J\|o40 gi sNdinoro nil 31

rpaBHrI 2019 p. J\b759) ra rrrr. 5-9 <<flopr4r<y rpurcyA)KeHHrr cryrreHr AoKropa

QinocoQii ra cKacyBaHHs. piurennr p€BoBoi cneqiarisonauoi sqeHoi pap.tt 3aKJraAy

enIuoi ocnirra, uayronoi ycraHoBt4 rpo rpr4cyAlKeHHs cryrreHr AoKTopa

SirocoQii> (uocranoBa Ka6inery Minicrpin YrcpaiHV eil 12.0I.2022p. J\b 44), a

if anropKa - BaryneHKo [ap's Iropinna,3acrryroBye npucyAxeHHfl ifi nayroBofo

cryneHs AoKropa Qiroco$ii B r€ury3i sHaHr 19 <Apxirerrypa ra 6y4inru4rlrBo) 3a

cneqizuluricrro t92 <<ByAieHrarlrBo ra quniJrbua iuxesepis>.

OQiqifinuir orroHeHr,

KaHAr4Aar rexHi.IHr,rx HayK, AorIeHT,

sani4ynau raSeApu iuxeuepii enepfocrrcreM

Haqion€ilrrbHoro yninepcrarery 6iopecypcin i

rprapoAoKopr{cryBaHHx Vrp ainu esreH AHTI,IilOB

fli4nzc AorleHra

eereHa AuruuoBa

3ACBIAtIyIO

Ha.ramHr4K ni4giry

HaqionaJrbHoro yni

rpupofloKopr{cTyBaHHt Ceprifi |PI{IIIEHKO
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