


2

paxyHoK 3aJrf{eHHrr neiHsecruqifinzx pecypcin. 3 inruoro
6arancynaHHfl eHeprocvcreMoro s4ificnroerrcr sa paxyHoK
Bl4Kopr{croByrorb nu4o6ynne rairprBo, & r1o y cBoro qepry BeAe Ao
pexrErr,rie qux eHeprerkrqHr{x ycraHoBoK i ix Sopconanoro

6ory, nocrifise
ycTaHoBoK, sri
uecraqiouapHLrx
ueeSerruBHoro

BI4KOpr,rCTaHHq.

3 orntAy Ha IIe BBa)Karo, qo 4rzcepraqix <<lli4uarqeHHr eHeprerr4.ruoi
e$errunuocri 6iorasoeoT rexnororii aa paxyHoK noruyry xol,ru'rorepno-iHTerpoBaHoro
cl4creMoro ynpauinur nafixpaqoi crpyKrypr{ fi eHeproycraHoBop) po:n'x:ye
aKTyaJrbHe cKnaAHe HayKoBo-rexni.rHe 3aB4alulufl.

Po6ora BI{KoHaHa ni4uoni4Ho Ao rrnaHin, sarnepA)KeHlrx MinicrepcrBoM ocsirz i
HayKI4 Yrpaiuz, i e.racrlrHoro HAP <<698-47>> (Ns Itr 0115U000411) 3a reMoro
<<V4ocrcouarleHrul TeoperlrqHr4x i erccueprrMeHTanbHnx uero4in ,4ocri4xeunx
uepexi4nzx npoqecin B eHepreruqHr4x ycraHoBKax 3a paxyHoK crpyrrypnoi
orruuisaqii vro4enefi i rexniqHrzx crrcreM).

O6rpyHronanicrr HayKoBllx rroJro?KeHb, ercHonrcin i percouen4aqifi,
cQop ruyn boBa Hr.rx y Au ceprarliio i'x uo srsH a.

Hayroei rIoJIox(eHHrI, BI{cHoBKr4 Ta peronren4aqii, srci upe4craueui y
4ltcepraqii, o6lpynronaHi 3aBArKH KopeKrHoMy Br{Kop}rcraHHro cyqacHkrx
3 ar€urbHoBrl3HaHux HayKoBrax ni4xogie, vreroAin ra Mero,qr4K.

Mareuaru'rtrkriL anaris Br{KopucraHo Arrfl BH3HaqeHHrr BJracr}rBocrefi
aHarisoaaHux SyHrcIlifi; i\,riraqifine MoAenroBaHH-s ui4rnepAlrno oAepxani reoperz.rrri
pe3ynbrarla; MeroArI cllcreMHoro auanisy Ao3Bonr4nr4 z4ificrrnru AeKoMno3raqiro
TexHoJloriqnoro [poqecy; MoAenroBaHHs. sN,IiHz rerrJrorBopuoi 3AarHocri ra rycrIaurl
ByrneBoAHeBoro rracnenuicHoro ra3y 3anex{Ho ni4 xxicnoro cKnaAy :6po4xeuoro
3€LnI4ruKy Ao3BonuJIo o6qpynryBurr4 3acrocyBaHrur rlboro ra3y; Mo.qenroBa:aHs.
uecraqiouapHklx upoqecin uiponisy, 3acHoBaHe Ha 3aKoHax s6epexenHrr perroBvrHur)

[anrroua, xiuiunoi pinnonaru :a napqiuurbHrrMr{ Tr4cKaMLr,.f,Ke :4ificueHe ruJr{xoM
po3Bt3aHHt cucreMra uelinifinux ame6paiunux pinnxur, Aano 3Mory BpaxyBarn BrrJrr{B
:Sypenux 3a cKJIaAovr s6po4)KeHoro 3anr{rxKy rrpoAyKT-rasy i ByrnI,tcroro 3€urlrruKy;
reopiro orITI4M€uIbHoro KepyBaHHf, BLIKopI4craHo .qnr romyry uorpi6noi crpyKTypr{
o5'erua KepyBaHHf,; MeroAI4 rrr4ceJrbHoro MoAenroBan*fl, sMiHu BJracrrlBocrefi o6'ercra
KepyBaHHg Ao3BoJII4nIl BIl3HarII4Tr4 BrdA rpurepiro onrr4M€Lrrbnocri; roun'rorepni
iu$opnaaqifini Ta rporpaMHi rexnonorii sa6esue.rkrrra N{oxrusicrr peaniaynaru
p osp o 6n enufi alropr4TM orrrlrM iurbHoro KepyB aHHr.

Mo4epnisallis Siorasosoi ycrauonKrl 3 Mo)nrrEsicrrc BKrrcqeHns s Hei AoAarKoBo
nipolisnoi i naporyp6iHnoi ycraHoBoK AaJra iraoxrzsicrb oAHoqacHoro s6imrueHH-s
3ar€urbHoi e$errueuocri ra 4o4arnonoi uepepo6rcu s6po4NeHoro 3anr4rrrKy Ha
npoAyKT-ras i Byrnl{crI4fi sarllluorc, rrcufi Moxe 6yru yrrEli:oearruir y raporyp6iunifi
ycranonqi. 3acrocyna:a:r'fl 3arrponoHoeaHoi rexnororii rnu6oxoi nepepo6rz
s6po4xeHoro llpr,r3opoAxceHoro 3alrl4rrrKy Aacrb 3Mory urABr,rqlrrr,r BLrxlA Kopr{cHol eHeprll Ha 62"/,
qboMy siAuaAe ueo6xi4nicrr y s6epirauHi i crcna4ynauui s6po,4xeuoro 3rlrrr{rrrKy.

3MOfy UlABr,rqLrTLrezxiA ropucuoi eneprii 62%.

OSrpyuronanicrr HayKoBr{x rroJroxteHb, nucnoerde ra percovren4aqift
ni4reep,ul{eHa Ha [paKTuqi, upo ulo cniAqarb pe3ynbrarkr ix nnponaA]KeHHrr s TOB
<Arpapuvrfi iucruryr> i y HaBq€ulbHzfi upoqec OHITV B Ar4cqr4rrrinax <<Mo4enroBaHHt
TenJloeHeprerr{uHoro o6ra4nannx B ACy), <[znavrirca rerrJroBr{x upoqecie>,
<I4enrzQircaqix ra MoAeJIIoBanHfl. rexHoJroriqHzx o6'errin>>, <<CtpyKrypHa ra



rrapaMerpr4qHa orrTr.rMi3arlis).oTxe, HayKoBi lonoxeuu.a,
Allceprallii 4ocuru 4o6pe o6rpynrosaHi ie 4ocroeipun*rn.

Hayrcona HoBl{3HacQopuynboBaHa y gucepraqii eupiruye HoBe HayKoBe
3aBAaHHg, Ba)KJTLIBe Anf, faJly3i suanr, s -sroi BoHa 3axvr{aerbcfl, a caMe: aBToMarugauig
Ta npl{JlaAo6y4ynanH.x,r€uly3b 3HaHb - 15. MoxHa rroroArrrrrcr, tqo BoHa vricrzrr
pauirue nesaxurqeni nayxoni ronolreHHr ra orpr,rrraani aBTopoM nosi HayKoBo
o6qpyuroeani pesyJrbrarr4. A caue :

- snafiruoB uoAuulrruufi po3BHToK MeroA eKcnpec-aHani:y, srcufr, BH3Haqae
Moxrzsicrb ycraHoBKli ui4rpzrvryBarkr 6atartc noryxnocri B eHeprocrrcreui ga ii
4Ianauivuoro xapaKTeprlcrlrKoro, i srcuit nepe46a.rae MoAenroBaHHs HaHeceHHx s6ypeHr
Ha 3ananvrfi inrepnar qacy i s HeerasHa.{eHicrro 3aBeprrreHur s6ypenru;

sHafiuos uo4anrrurafi po3BI4ToK MeroA MoAenroBaHHfl. cr(naAy cyvrirui
oprani.trux peqoBuHra B 6iorasosifi rexnonorii s noHoBJrroBaHLrMu AxepeJraMu eueprii,
B MoAenbHoMy yaueHni ix yruonnoro Sopir,rynorc s6po4NeHoro 3€Lrrr4nrcy i [poAyKT-
rruy, srcuir 3acHoBaHuit sa BkTKopl{cranni sarconin xiui.*ror rinerurz, s6epexeHHt
peqoBHHI4 i 6anancy MaKcrIM€uIbHI{x BarleHTHocrefi oKr4cJrroBarrbHr4x ra ei4noBHr.rx
ereNaeuriB, Ir{o Aano 3Mory po3paxyBarr4 rpaHLrrrHy rerrJrorBopHy 3Aaruicrr cyuiruefi
opraniuuux peqoBr.rH;

Brleprue pospo6neno MeroA rouuencaqii s6ypenru B aBroMarr4goeaHifi
cucreui KepyBaHHr 3a xirui.ruz\a cKJTaAOM s6po4xenoro 3anurrrKy ui4 -uaa fioro
uiponisy Ha rlpoAyKT-ra3 i nyrnlrcruit zastutttoK Ha ocnoei nao4eni Br.r3HarreHrur cKJraAy
rr€ulbHoro 3a paxyHoK BI4KopHcraHHfl. HaAnHrxKoBLrx nuvripronaur BrzTpar rraJrurBa,
uonirpx i rerr,rnepurypkr uoryu'x n isoeHrartrnifinovry npucrpoi, ilIo yMoxnlrBvno
:laaircu crifirce piruennx 4rx cuieni,4norueHux <<s6po4xenuft 3aJrr4rrroK [l uonirpfl>> [nfl.
uipodanoi ycranonrcrz;

-6yu o6rpyurosarruir nosufi rcpurepifi ourzuieaqii lls. rouryKy uafirpaqoi
ron$irypaqii eneprerl4qHl4x ycraHoBor a6o ixuix cKJra.qoBr{x, xlci Marorb nnacrzeicrs
pefynroBaHHrl Anfl sa6e:ueqeHHrr 6anaucy uix nrEpo5nnqrBoM i cnoxrzBaHH.flM
eneKrpl4qnoi eueprii, xrrafi o6'e4nye n co6i e$errunuicm xoxuoi ycrauoBKr{ a6o fi
cKJIaAoBtIx i saranbHy crlcreMHy uorpe6y a6o sasAanul^ na nupo6Hr{qrBo. Hoeufi
rpurepifi ni4pisnrerrcx ei4 ni4ovtux rkrM, rrlo An.fl npLrBeAeHHfl piannx napianrin 4o
pinuoro eQeruy BuKopllcroByerbcr rcpurepifi 3aMnKaroqux BLrrpar eneprii, a qe y cBoro
r{epry Ao3BonkIno 3BecrLI 3aAarly ourzuiaaqii Ao oAHoro apryMeHTy (uacy) Ta
3HaxoArrrr4 3HarreHnx $ynrqii sa 6y4r--f,Kr'rx soBHiuuix e6ypeur.

[onnora BrrKJraAy B HayKoBrrx ny6nircaqinx, 3apaxoBaHr{x 3a reMorc
AI{ceprallii, ni4cyrnicrr ropyrreHHfl aKaAerui.ruoi 4o6pouecnocri.

Pe:ynrrarll HayKoBrrx AocflrHeHb Br{KJraAeHi n 11 ApyKoBaHr.,rx npar1flx, z uux z 7
y cueqialisoBaHl4x HayKoBLIX nra4annxx, 1 uy6nilcaqir y vrixnapo4HoMy

HayKoBoMynu4anni, sKe iu4ercyerrcx HayKoBo-MerplrqHoro 6a:oro SCOPUS, 4
,qonosiAi i regu 4ononi4efi na vrixHapoAHr4x rcon$epeHrli.flx.

Kinrrcicrr ny6nircaqifi sa reMoro Ar4ceprarlifinoi po6orra ra rracoBzrfi inrepna-n, ua
sKoMy BoHI{ ny6lir<ynaJrncfl, AocrarHbo nenurci. B unx rroBHo ni4o6paxeui nayroni
rlorlox{eHHf, Arlcepraqii. Buuoru llocranonu KMV nia 6.03.2019 p. Ne 167 dlpo
rIpoBeAeHHt eKcrlepr4MeHry 3 rrprrcyAxreHH.rr cryrrerur AoKropa Sinoco$ii> ig sMiHavrurr
sri4no s flocraHoBoro KMy Ns 979 sia 2I.10.2020to rinrrocri uv6nircauifi y

BrrcHoBKr4 i peroneriaaUii

C[eq1€UII3OBaHI,IX BLI.IIaHHf,X BLIKOHaHO.



Tegu AouoniAefi ron$eperuifi ra inrui ny6nircaqii s6imrxyrorb noBHory iloAaHH-s
HayKoBI{X IIOJIOX(eHb I BlAOOpaXyrcTb IIplOpI{TeTr,r aBTOpa y pO3B'r3aHHl HayKOBLIX I

rrpr.rKnaAHlrx 3aBAaHr o6panoro H?rM HayKoBoro Harrp.rrMKy.

,{ucepraqifina po6ora BKJrroqae BcIo neo6xi4ny .qrs ii oqinrcu inQoprraaqiro,
ruicrurr ocnonni rroJro)KeHHfl, BkrcHoBKLr ra peKoMeHAarlii. OQopMJreHHr Ar4ceprarlifiuoi
po6oru ra ii o6csr siAuoeiAarorb BLrMoraM MOH Yrpainu.

Hayroni pe3ynbrarkr, BtrKrra4eni s Arceprarlii, o4epNaHi anropoM caMoclifino.
Anropy H€Lre)r(arb ocuosHi iaei y poapo6qi rvrero4in i uoAerefi asroNaarn3oBaHoro
KepyBaHHr eHepferr{qHoro ycTaHoBKoro, ulo Br{KopLrcroBye BlAHoBnroB€rrrbHl A}Kepena
eHeprii Anfl ui4rprarvmz 6ataucy eHeprerlr.rHoi clrcreMr4 sa paxyHoK norrryKy
Hafirpaqoi crpyxrypu fi cr<naAoBZX qacrzn i nepexoAy raKr.rx ycraHoBoK B KJrac
perynboBaHr{x is ui.4er,rqeHHrM iT eHeprerz.rHoi e$errunuocri. OAnvu g o6'ercruBHrrx
enevrenriB ,{oKa3y ni4cyrnocri nopyureHHr arcaAeuiqnoi 4o6poqecHocri anropou e
ny6niraqii anropa B perleH3oBaHlrx xypHanax, xrci uepeBep.flrorb uoAani uy6nir<aqii na
B IACyTHICTb 3 arro3lrrreHb rrprr ApyKyBaHHl cTaTeLr aBTop a.

B qinonry s rercri Arlceprarlii ne 6yno anafi4eno ropyrreHHq aKaAevri.rHoi
4o6pouecnocri.

3aynaxeHHq ro gucepraqii
1. y nepruoMy pos4ini 4zcepraqii poapo6neno MeroA eKcrrpec-anani:y

rlpl,IAarHocri eneprerr4qHrrx ycraHoBorc s pisnzMtr 4krnanai.{Hur\az xapaKTepkrcrvrKaMtr
KoMrreHcyBa[kr s6ypeuua B eHeprernluiia czcreui. Ane garulrr,rJrocb He3po3yMirlllr, rx
pospo6nenrafi uero4 BH3Haqae npu4arnicrr eHeprerr4qHux ycraHoBorc 6ioreurcoaoi
TexHoJlorii ttouneHcyBarrr s6ypeHnr B eHeprerra.rHifi czcrenri?

2. B ApyroMy pos4iri 6yno pospo6neuo ivriraqifiny MoAenb 6iora":osoi
rexHoJlorii sr o6'ercra KepyBaHHfl, Anfl, ui4nraqennx fi e$ercrunuocri, Iqo Ao3Bonr4JIo
oAeplKarr{ AoAarKoBafi eneprernqnufi pecypc. Ane ne:po:yrvrino sri if crnagoni xpirr,r
MoAenbHoro y.rrBneHHr a6po,4xenoro 3€rrrr{rrrrcy i upo4yKT-ra3y yMoBHoro Qoprraynoro
Ta MoAeJIi eneprerl4qHoro noreHuiary Heo6xi4ni Arg pose'xlannx sa4a.ri KepyBaHrur
ui4 uac cruulroBaHnx a6po4x(eHoro 3annrxKy n niponisHifi ue.ri 3 Meroro rvrarccraMisar{ii
Br4xoAy rrpo.4yKT-rasy?

3. B rperboMy pos4ini 6yro 3arrporroHoBaHo pospo6urn MoAeJrb
aBToMarl{sosauoi cr{creMrr KepyBaHHs i uero,q rrpoBeAeHHr KepoBaHoro niponi:y 4nx
yruni:aqii :6po4xeHoro 3€rJrkrrrrKy sruiHHoro cKJraAy, srcnit oAepx(yrorb y 6iora^goeifr
rexuororii 3 Meroro orpHMaHHfl AoAarKoBo cr4HTe3-r€By ig MaKcrlM€LlbHoro
TerlJlorBopHoro s4arnicrro, ale po3rnflAaerbcr uiponis cocHosoi AepeBLrHlr, TaKa saldiHa
cHpoBr{Hr{ rroTpeoye yToqHeHHfl I rro{cHeHH_rr.

4. Haee,qeukIfi MaTepl€rJI po3Alny4. tlaBeAeHkrr{ MaTepl€il qeTBepToro po3Auy [epeKoHJrLrBo rroKa3aB, rr{o
pospoSnenufi rvrero4 3HaxoA)Kennx uafirpalrlkrx crpyKTyp eHeprerurrHtrx ycraHoBoK 3a
BIuI3HaqeHoro qimonoro Synrqiero rorryKy IIr4x crpyKTyp n 6iorasonifi rexnonorii,

Ao3BoJrqe agificnroearu perynroBaHHf,, 3€LrrelrHo sil sonHimuix s6ypeur. Ale
uespoayuiro IKI{M qrrHoM rrolryK nafir<paqux crpyKTyp B eHeprocucrernri cepe,q
nory)KHrax eneKrpocraHqifi AEC, TEC, fEC Moxre 6yrn KopHcHr4M Anr nouryKy
uafirpaiqoi crpynrypu ycraHoBoK KoJrLr ix cyuapHa rroryxnicrr He nepeBr4rr{ye 10
MBr?

Oqinxa Arrceprarlii n qinomy
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O4epxaHi aeropotvt nosi Teoperlrr{Ho ra eKcrrepr4MeHT€urbHo o6rpyuronani
pe3ynbrarPl y cyrynnocri posn'xsyrorr aKTy€rrrbHe cKnaAHe HayKoBo-npr4Kna.qHe
3aBAaHHt yAocKoHuuIeHHl tuero4in i rvro4enefi rouu'rorepno-inrerpoBaHoi czcreuz
KepyBaHHt eHepFerLIrIHoIo 6iorenrosorc ycrauoBKoro, qo BrlKopr4croBye
ni4HonmoeanrHi pKepena eneprii, 3 Meroro ui4eurqeuur iT eHeprerr4qnoi
eQerrznnocri. Koun'torepuo-inrerpoBaHa crrcreMa yupauinna BeAe rouryK
uaftrcpaqoi crpyKrypr{ cKJIa.qoBI{x rarcoi ycraHoBKr4 Anfl ui4rpraurcu lataucy
eHeprerrl'rHol cLIcreMIr. I{e po6zrb Mo)KJrr4BHM rrepevirqenHx 6iorenrcoBrlx ycraHoBoK
AO KJraCy perynboBaHlrx.

KOMrr'roTepHo-lHTefpoBaHoK) cr{cTeMoro
eHeproycraHoBop) 3a csoila s\4icroi\,r

2
VT

Bnaxato, qo 4raceptaqifina poSora MarccraNaoea Marcraua MarcuvroBvrqa
<llircurqeHHt eHeprerI4.rHoi e$errunuocri 6ioragoeoi rexHoJrorii sa paxyHoK rorryKy

flocranoer KMy eil 6.03.2019 p. Ns 167 <llpo rpoBeAeHHf, eKcrrepr4MeHry 3
rlpl4cyAxteHHt cryrleHr AoKropa Siroco$ii> is 3MiHavrra, sri4Ho s llocraHoBoro KMy }lb

020.vzv.'La LI-LIHHI4M Bt4MOfaM lvl(J.trl yKpalHH, a 11 aBTOp 3aCJryfoBye Ha
oMy HayKoBoro cryneHs AoKropa SirocoQii sa cneqialruicrro 151 -

qLIHHLIM B14MOfAM MOH Vrpainu, 11

Ta KoM['rorepno-inrerponani rexHonorii, rany:i 3HaHb: 15
Ta \pvnapo6y4ynauna.

yupaeniHHx nafircpaqoi crpyKrypr4 iI
Ta oQopuneHHsM 3aAoBoJrbHse Br4MoraM

979 efu 21.10.
npr4cyAxreHHrr
aBToMarr4sarlis
aBToMarlrsarlis

I-{enrp anruoyrpaiucbKoro
rexniqHoro yninepcrarery
rpos.

HayK, sani4ynav ra$e4pz
rpoqeclB

nauionarbHoro
nupo6nz.rnx

(vr. Kpouunnuqrrufi),

Ceprifi Oca4urafi

lli4nrac Oca4uoro C.I. sacsi4uyro: tB-g6iibl., p a1r- I-{enrp anru oyrcp aiucbKoro
HaTIIOHaJIbHO|O TeXHIIIHO|O VHl (y. Kponnnuz-qrrufi), npoQecop

Birrop Kani.r

O$iqifinuft ouosenr:
.{orrop rexni.rHr4x
aBToMarkrsauii
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