
BrArvK
otfiqifiHoro onoHeHra Ha 4racepraUifiny po6ory MOPO3A Olera

Ceprifionr4qa Ha reMy <3suxeuHr rcpuirlHl4x HarlpyxeHb i niAsH[IeHH,

reprvriny cryx6v eneNaeHtis eHeprerl,IrlHoro o6laAuanru IuJIrxoM

BnKopucraHHfl. cra6irisaropHux ua-nruurin>> rpeAcraBJleHy Ha g.qo6yrrs

cryneH, AoKropa QinocoQii r raryri suaur 14 Enerrpvvrna iuNenepix sa

cueqialrsictlo | 44 T enttoeHeprerllKa

Arcrya.nuHicrs o6panoi TeMII Aucepraui'i, iT

AepxaBHurun i raJry3eBlrMu rporpaMaMlr.

3Brfl3oK HayKoBHM[I

3Ha.rHa rimricrr eHeprerr{rrHr,rx ra rerlJlorexHi.Iuux o6'extis B Vrpaiui
xouin, ueuefi, ui4irpiaauin, cyruapoK Torrlo, rxi nnropllcroBylorbct B eHepreruqi ra

npoMr4cJronocri, xapaKTepr43yerbc, 3HarrHolo MopanbHolo ra Qisuuuoro snoureuictro,

ueo6xiAnicuo [poBeAeHHf, xauiramuoro peMoHry, HassHicrlo pisuoro r,uAY

rroruKoAxent i BHMarae uilsuulenns uaAifinocti, exouotrliqsocri m pinur exorori'IHoi

6esnexu o6laAsauus. Hafi6inrura xinrxicrr anapifinux 3yrII4HoK eHeprerl4uHoro i

rrpoMucnonoro o6laAHaHHr uos'q3ana 3 IIoIuKoAxeHHsu, a6o BHxoAoM 3 JIaAy fioro

BucoKoreMleparypurax nyuin.
Ocxinxu Ha Aasuit qac Ha 6ararsox ui4upraervrcrBax HeMae N{oNflusocri

saN,riuronarrr 3Hotuene o6raAHaHH, Ha HoBe rlepe3 exoHol,ti.IHy ct4Tyaqiro n rpaiui,
Br4Hr{Kae Heo6xiAsicrr rpoBeAeHH.rr ananiey craHy nafi6inrur HaBaHraxeHI{x

Br,rcoKoreMrreparypHr4x By3Jrin, uporuo3yBaHHs MoxJIlIBocri i yrraon ixsroi uoAalruroi

eKcrrJryaraqii, a raKox pospo6xa rporro3r,rqifi uoao rpoAoBxeHHf, reprr,riuy ix po6oru.

Cepe4 ocHoBHr4x Herarr.rBHux Sarropin n renJloeHepreruqHux ycraHonxax, xri
Brurr4Barc)Tr na po6ory eHeprerurrHoro o6naAnalaHfl., oco6runo Ha sNdiHHI{x pex}IMax,

MOXHa Br43Har{r4Tr4 rrepeBlrrqeHHr reMrreparypn rasin noHaA po3paxyHKoBy, a raKox

noKaJrbHy uepinnouipnicrr reMneparypr4, flKa Moxe Aocflrarrl (400-500)'C. Taxox

cnia 6pau4 Ao yBaru Hecra6imHicrr ra rryJrbcaqii Qaxeny Ao (300-350)'C n o4nouy i
roMy N vricui n pisnufi qac. Torvry aocniaxeHH, rrloAo Br43HarreHH.l BIIJII,IBy pinna

reMrreparypra ra.:ia ra ix noKurJrbHoi nepinHorvripHocri Ha renJloaufa ra HanpyxeHo-

4eQopuosanuia craH siAnoniAHax ereMenrie o6raAnaHus e sarpe6yaarvtMk\ a

Ar,rceprarlifiua po6ora, flKa crpf,MoBaHa Ha aupiruenus qiei upo6nerurn Mano3arparHl,IM

excrrepnMeHT€LJrbHo-po3paxyHKoBr,rM rrrJrf,xoM 3 BLrKoplrcraHH.rIM cyrlacHux tuero4ie e

6esyuonuo aKTy€rlrbHoro.

Hayxoei AocriANeHus 6ytru suxoHaHi s4o6ynauerra na xaQe4pi renrosoi ra
anbrepHarusHoi eHepreruxu HayroBo-HaBq€LJrbHoro iucruryry arounoi ra rennosoi

eHeprerr4Krz HaqionanbHoro rexsiquoro yuinepcurery <KuiscbKufi uorirexni.IHufi
iHcrraryr irra. Iropx Ciropcrxoro (HTY KIII) B paMKax po6ir, ulo BLTKoHyB€Irrucb Ha

xa$eapi y npiopzrerHoMy Harrpf,MKy <Euepreruxa ra eneproeQexrrsHicrb) y
Bi.qnosi.{uocri s nJraHaMlr MiHicrepcrsa ocsirra i nayrz Yxpainu ro reMax: 116 rerra



2803-n (]1b AP 0115U000340) - <Pospo6xa saco6in is rpoAoBxeHH, ercuryaraqii

Br,rcoKoreMrreparypHr{x eJreMenris eHeprerurlHoro ra npoMI,IcJIoBoro o6naAsauus>>; 116

2924-t (J\b m,0116U003741) <fli.usuu1eHH{ eQexrunuocri ra exorori.IHocri po6oru

eHeprerr{LrHoro ycrarKyBaHHfl. npu pisuux BlrA€x [aJIuBa ra yMoBax yupanniuua

HaBaHraxeHHrM>; r/.q }lb 246 z TOB (HMy <ErexrpouisAeHldoHrax)); r/.q }lb 2762 -

B3-KyT3C s TOB (ATEK CXIAEHEPTO).
Ouinra o6rpynrosaHocri HayKoBIrx pe:y.nurarie Aucepraqii, ix

gocronipuocri.ra HoBIT3HH

Hayrona HoBr43Ha pesymmrin Ar4ceprarlifinoro AocriAxenHs rloJltrae B

HacTy[HoMy:

- Brrepue 3a AonoMororo KoMrrneKcy ANSYS Fluent poapo6nena rporpaMa

Br,r3HaqeHHf, repuiuHoro i reprraoHarrpyxeHoro craHy BucoKoreMlleparypHl{x

elel{eHris eHeprerl,IrlHoro o6na4uanHr ;

- pospo6JreHa rporpaMa po3paxyHroeoi oqiuxu teprr,riny erculyataqii
Br4coKoreM[eparypHr{x eJreMeHris s craqioHapHux i gl,riuuux pexlaMax;

- Ao[oBHeni ercnepr4MeHT€rJmni .qani i yro.ruesi garexuocri uloAo nupinurcnaHHs

xapaKrepucTr.rK r€t3oBoro floroKy B rorrKoBoMy upocropi IIpH uaropuctauui
cra6inisaropHux uamuurin;

- rroKa3aHa MoxJrunicrr peryJrroBaHHf, rroJrfl TeMrreparyp rasin B TorlxoBorvry npocropi

sN,r i rroro KoHcrpyKTr4 BHr,rx napaMerpie cra6iri3aropHrlx uanrHuxin ;

- Brreptue 3arrponoHoBaHa rexnororig cr€rJrroBaHH, ga6anacroBaHux HIa3bKo

peaxqifi nux r€t:oBux TIEuIHB s cra6iflisaropHl{x r€uIbHI{Kax;

- Brreptue po:po6neno i aocnilxeHo rraoAeni cm6irisaropHux namnuris AIrfl

c[aJrpBaHH, €LnbrepHarrrBHux Hr{3bKo peaxqifi urrx r€BoBI4x n€uII{B;

- orpr4MaHi ercnepr,rMeHT€rrrbni 4aui ra oAepxani yraranrHroro.ri 3aJrexHocri crocosno

xapaKrepr4crr4K po6ouoro rpoqecy ropiuur rasie pisuoro cKJIaAy, sxutrr Moxe

cyrreBo slvliHlosarracr niA .rac po6oru.

Bipori4Hicrr orpr,rMaHr,rx HayKoBr,rx [oJroxeHb ni4rnepAxeHa 3acrocyBaHH.f,M

cyrracHr4x yflBJreHHrMb rrpo ri4po4ranarraixy rroroKy i upoqecu ropium i ruu, tqo

orpulaaui pe3ynbrarr4 He cyrepeqarb pe3yJrbraraM niAouux AocrriAxeur. Hayxoni
rroJroxeHHfl, Br4cHoBKr,r it pexoueu4aqii, 3arrponoHosaHi y Anceprarlifiuifi po6ori
ni4rnepgNeui y:ro4xeHHf,M orpr4MaHr,rx pe3ynbraris s eKcrrepr{MeHTulJrbHuMu AaHr,rMr{

Ta y3afaJrbHeHr,rMr.r AaH]?lMIvr iuruux anropin. flpu nurosassi po6oru 3acTocoByB€LJrprcL

MeroAr4 MareMaruqHoi o6po6xra pesylrrarin qr4celbHoro ra HarypHoro

eKcrreprrMeHris.

B Al4ceprarlifinifi po6ori 6yno nonnic'rro BuKoHaHo rrocraBJreHe HayKoBe

3aBAaHH.a uloAo po3paxyHKy repMoHarrpyxeHoro craHy ra oqinru 3aJrr{rrrKoBoro

pecypcy rerlJloc[pufituaro.rux noBepxoHb eHeprerurrHoro o6laAHaHns Ha ocnoni
po3paxyHKoBo-eKcrIepLIMeHrEIJIbHI4x AocriANenr pinHr m rpa4ieHra reMreparyp rasin;

AocniANeHHs cra6irisaropur{x rraJrbHuxir, ulo AarcTb MoxJrr{eicrr B[JrrzBarrr Ha rroJre

TeMrleparyp ra:in, a raKox pospo6xrz narssuriB 3 Br{Kopr{craHHf,M Hlr3bKo pearqifinux



ra3oBr,rx rrarvB 3MiHHoro cKnaAy. 34o6ynau rroBHoro vriporo oso,,oAie ueroAororiero

uayxonoi Aislrsocri.

Oqiura rrvricry gucepraUii, fi 3aBepueuicru Ta AoTpIIMaHHf npuuqunin

araAenaiqnoi 4o6poqecHocri. ,

3a croirra sN,ricroNr Alrceprarlifina po6ora gAo6yBar{a Moposa O. C. nornictlo

niAnosiAae crau4apry suuoi oceiru gi cueqiarrrsocri t44 Tennoeseprerr{Ka AJ,,

rperboro (oceiruro-uayxoeoro) pienr ra HanpsMKaM AocniAxeur siAnosiAHoi

ocnirsro-nayxonoi nporpaMr,r <<TenloeuepleruKa) HTy KIII.

.{racepraUifiua po6ora e 3aBepIIIeHoIo HayKoBoIo lrpaqerc i csiAql'Im rtpo

HaqnHicrr ocooucrofo BHecKy s4o6ynaqa y Hayronufi HarpflM raQe4pra tellJlosoi ra

aJrbrepHarusnoi eHepI-erHKI4 <Pecypc eneproo6JlaAHaHHfl ra pospo6ra saco6ie

rroAoBxeHnx rep1liuy fioro excunyaraqii; si:rara upoqecin ropiuru i ui.qnuueHHs

eHeproeKorori.rHoi eQerrransocri eHeprerHrIHI4X O6',emin i cucteu>>.

OsuafioN,rr4Brrrucb 3 reKcroM po6oru ra po3rJIrHyBIxI{ ssir uoAi6nocri 3a

pe3yJrbraraMl4 nepenipxu Al4cepTallifinoi po6orra Ha texcroni cnienaAiHHs' MoxHa

spo6urrE BI,IcHoBoK, llo 4ucepraqifiua po6ora Mopoea Olera Ceprifionuua e

pe3yJlbraroM cauocrifiuux AocliAxeur sgo6ynaua i ne uicrurr ereuentin

SanrcuQiraqii, xouuilrqii, Qa6puxaqii, nnariary ra 3ano3l'MeHb. Buropracmsi iAei,

pe3yJrbrarr4 i rercru iuurux anropia Marorb sarexui [ocIaJIaHHt Ha si.(nosiAHe

AXepeJIo.

Mosa ra crIrJIb BIrKJraAeHHfl p$yruraris'

fiuceprauifina po6ora Han]rcaua yxpaiHcbKolo MoBorc ra o0oprr'uleHa eiAnoniAHo

Ao Br4MoI HaKa3y MOH Vr<paiHr'r niA 12 ci:trus 2017 p' J'{b 40 <flpo 3arBepAxeHHs

Br4Mor 4o oQoprrareHHq 4ucepraqii>>.

B [peAcTaBJreHHX Vrarepialax uocniAosHo i 4OCryUuo 3 BI{KOpI',ICraHHf,M

3araJrbHotlpufirutoi repruiuolorii surcnaAeHo pe3yJlbTarl4 upoBeAeuoi po6oru'

,{ucepraqix cKJraAaerbcfl si BcryIIy, 5 poa4irin, nucHonrie, nepenir<y

Br4Kopr,rcraHr,rx AxepeJr ra AoAarKis. 3ara6sufi o6csf Alaoeprauii 172 cropiuru.

V ecmyni nOxa:aHa arryalrUiCrr TeMII, ,Ka noB''3asa 3 TI{M, IIIO 3HarIHa

xi6xicrr eHeprerr{r{Hr,rx ra rrpoM}IcJIoBLIx o6'erris - rornis, neuefi, niAirpinauin,

cyruI4JI, rasoryp6iHuux ycTaHoBoK Tolqo, qri BI{KopIIcToByIoTbcf, B eHeprerl4qi ra

lpoMI4cJIosocri Yxpainu, xapaKrepH3yeTbcfl 3HaqHolo MopuulbHolo ra Qianvuoro

sHoueuicTlo, BI,IMarae peMoHry i norpaIIIeHH, eQerrunuocri po6orz'

B nassHrax cKnaAHr4x eKoHorvri.rHux yMoBax Yrpaiun ruroAepHisaqia ycmHoBoK e

nafi6inrur Aollinrsurra IIIJITxoM niAsI''IqeHHs ik e$exruauocti npu uiuiruanssux
' ,,o Dvrararrr- rrrr., rrnnn^,.)r{er{Hg 3-53arparax. 3a pospaxyHKaMu, cyMa BKJraAeHb AJIfl npoAoBxeHHfl eKc[nyarallll B -

pasin MeHrrre, qr4M BBeAeHHfl a.qiro HoBLIx rloryxHocrefi. flesHu\a yMoBaM ercnlyatauii



o6raAuaHHs rroBr4HHa siAnonilaru nafi6innu eoemunna cxeMa oprauisauii narusHoro

rpoqecy s ronqi.
v nepruouy posdini po3fnsHyro cyqacsufi craH sirqusHsuoro eHeprerl{rlHoro

o6laAuauus.
3lo6ysa.IeNa BHKoHaHo oruIflA po6oroCnpouoxuocti MeraJlis IIpu BI4coKI'Ix

TeMneparypax, ua4ifisicm ixuroi po6oru, npoauali3oBaHo xapaKTepvcTvr:((kt rraiqsocri

MeraJry ilpr4 BHCOKIIX reMlepaTypax i po6ora eJleNaenris o6laAuanru B

uecraqiosapHl{x reMIIepaTypHI,Ix yMoBax, B roMy 'IucIi B yMoBax TeM[epaTypHoi

HepinHouripuocri. Posuxuyro ocuosHi ilpvrqlkrilkt BI{HHKHeHHfl reM[eparypHoi

uepinuouipnocri B eHeprerurlHoMy o6laAnasHi'

3 npoee4eHoro oDIf,Ay uarepianis uloAo yMoB po6oru Bl{coKoreMreparypHllx

ereMeHds eHepreTuqHoro Ta npoMI4cJIOBOfO O6laAsauss spo6neuo BTICHOBKI4 i

pospo6neHi sasAaHHs ro rpoBeAeHuro siAnosiAHux AocniAxeHb 3 Merorc aualisy fioro

craHy ra saxoAiB uloAo niAsuqeHHs fioro saAifinocri ra esexrunuocri'

[orasaHo, ulo icgyroqi ua Aagui,t MoMeHT MeroAI,I, sxi nos'ggani s BI'I3HarreHHtrM

reprraivnnx HarrpyxeHb B Br,rcoKoTeM[epaTypHI4X eJIeMeHTax eHepreTI'ITIHOfO

o6naAuaHHr, Br{Mararorb rrpoBeAeHHfl TpuB€Lrrr4x Br{rlpo6ynanr i surouaHHr rpovrisAKux

poapaxynrin. 3 ypaxyBaHHflM AOC{rHeHb cyqacHHx KoIrt['IOrepHI',IX rexHolorifi

3,snuractr rr{oxrusicrb crBopesus niAxoAis [IoAo BHKoHaHHs siAnosiAHux AocliAxesr

3a 3Har{Ho Koporruufi reprrriu, 3 MeHrIrI.rMI4 3arp arawr i s nuropucraHHf,M ruinilr'ranrnoi

xinrxocti AocriAHl''tx AaHI'Ix.

Bpaxooyloqq Br3Haq urc:nuit BrrJrlrB [aJIbHI4KoBI,Ix flpucrpoin na QoprrayBaHHs

rroJrfl reM[eparyp rasie B rorrKoBoMy flpoctopi, oAHuM a npioprarerHl4x Haupxuxir

po6orn Bpr3HarreHo Br4Kopr{craHHs n€urbHr4KoBlrx flpl{crpoin, qri AogsoJlflIorb BIIJI[BarI4

Ha SopuryBaHH{ TeMIIeparypI,I ra:in B ToIIKoBoMy npocropi 3 MeToIo 3MeHIIIeHHfl

uepinnorraipnocri rroJrfl reMrreparyp i reprrai.{Hoi HarlpyxeHocri sucoKoreMleparypHl4x

ereN,egris. flepcneKTlrBHlrM HarrpflMKoM e BrlKoptlcraHHt naJIbHI4KoBI{x upracrpoin

cta6inisatopHol'o rI,IrY.

3.qo6ysaqeN,r noKrBaHo, rIIo s qierc Merolo e ueo6xiAunru [poBeAeHHf,

si.qnonilHux AocniAxeHb rraixpo4usyeifinux cra6inisaropHrlx ualrsuriB 3 BI'I3HarIeHHf,

MoxJrr4Bocri peryrrcBaHHs upo$iruo ra JroK€rJrbuoi nepinnonipuocri nons reMrleparyp

npo.uyxriB 3ropsHHf, ruJrsxoM 3acrocyBauur pi:Hux cxeM cyrvriuoyrBopeHHf, uarusa i

nonirpr. ,[nr poeurupeHHs csepn Br4KopncraHHf, aIIbTepHaTI4BHLlX ra3OBHX I€LJII',IB B

eHeprerr4rri oAHrErvr 3 HarrprMia po6orra HaN{i.{eHa pospo6ra cta6inisaropHl'Ix uaDHnxie

Anq c[arloBaHHfl aJIbrepHarI,IBHr4X |€BOBI4X rraJIVB 3 Merolo 3MeHIIreHHfl CnOXI4BaHHf,

Aoporo eapricHoro npllpoAHoro ra3y.

y dpyzony posditi po3rJrsHyro xapaKrepucrhlKl/l eKcrepl'IMeHr€IJlbHoro

o6raAHaHHq, nurraiprcnanuroi ailaparypvr, MeroAIdKI4 o6po6ru eKcrIepLIMeHT€LJIbHI'Ix

AaHr4x. flpnne4eHa cxeMa creHAa AJrf, rrpoBeAeHHf, nuupo6ynaur cra6inisaropHllx

rraJrbHr4KoBr4x np1acrpoin npI,r c[anrosaHHi pisnux eI,IAin €IJIbrepHarI4BHHx IIaJIUB.



HaneAeso MeToAprKr4 OrIiHrOeaHus uoxu6ox nutr,tiptoBaHHfl OCHOBHI{X napaMeTplB:

AusaiuiqHoro Ha[opy, Br4Tpar ra3oBoro [aJrlrBa ra rloBirpr, TeM[eparypl{ [poAyrrin

ropinru i ocHosHux xapaKrepucrl4K po6ouoro npouecy'

Ympembowyposdinipo3fJlf,HyTosarropu,xriBnJII,IBarcTbHa
repMoHanpyxeHr.rfi craH BucoKoreMreparypHofo o6laAuasnr i sanpouol{oB:Ho

MeroAuKy po3paxyHKy 3€UIpIuKoBoro pecypcy Bl4coKoreM[eparypHl'Ix eJleMenrir' '[rrr

AocliAxeHHtr rerJloBoro craHy rpy6onponoAis KorJIa 6yno uo6yAoeaHo rpboxnnr'ripny

MOAenb ronKoBofo KaHany i nnropncToByB€ulllcb uoAeni o6tixasss KpyHloro

uarpy6xa. Eyno npoaHali3oBaHo Aerinrra uoAerefi ryp6ynenrHl4x reqifi m o6pauo

AJrfl Br4Kopr4craHHs MoAeJrb k-e Realizab\e. B yMoB€x sa4aui, ulo po3rJlflAaerbctr,

6eauocepe.{HboIo [epeBarolo lrloAeli k-e B nopinuaHui s iHIIIuNaIa e Te' ulo BoHa

sa6e:ueuye rroKparqeui uporHo3r4 UIOAO ruBuAKOCri nournpeHHs sK rrJrocKux' rar i

Kpyrnux crPYlaeuin.

fi4porasoAynaMi.IHufi poepaxyHoK s o6pauolo MoAenlro ryp6yJleHrHocri 6yno

BuKoHaHo 3 Br4KopHcraHHflM rrporpaMHoro KoMrIJIeKcy ANSYS Fluent. Ue .ualo 3Mory

npoanali3yBarl4 ra3oAl,IHarurivny ra reIIJIoBy crpyKTypy noToKy B cra6inisaropHllx

rr€rJrbHr,rKoBr{x npucTpoflx, o6paru ren,,osi rpauuuHi yMOBI'I Ta BI',IKOHaTI4 po3paxyuroni

AocniAxeHHfl relJloBoro cTaHy narpy6ry. Ha HacrynHorrly etaui 6ylo upoBeAeHo

po3paxyHxosi AocIiANeuns HarlpyxeHo-.qe$oprraoBaHoro craHy rpy6onposoAY'

oqinxa MaJrorlLrKlosoi stoNlneHocri Ta cTaTI'IqHOi noumo4xynanocri

Br4KoHyBaJrprcb 3 ypaxyBaHHqM HecTaqionapnoro Ha[IpyxeHo-AeQopruonaHoro craHy'

orpuruaui revruep arypr4 Br4Kopr4croByBaJIrICb Ans po3paxyHrcy rilrrocri qurnis Ao

pyfiHyranng. Ha ocuoei MaKClrM€uIbHOfO HanpyxeHHfl 3a BcTaHoBJIenufi nepio,q qacy y

siAuosiAHlax roqKax po3paxoBaHa TeM[Ieparypa KoHcTpyKTI{BHux eleueHtin' IIIo

p03rnf,AaIOTbcs.

Taxa MeroAr4Ka Ha niAcrani ercnepr,rMeHr€ulbsux a6o po3paxoBaE[x reMneparyp

Aae 3Mory opieHronuo po3paxyBarl{ repMoHanpyxeuuft cTaH eHepreTlltlHoro

o6laAuasur i repNain fioro eKcrrJryarauii ao pyfiuynauur.

B uemeepmotuty posdfui po3rJrflHyro oco6runocri po6oru i sN'IiHr uapaN'rerpin

fa3oBofo noroKy upra rvrixpoanQysifiHoMy cranroBaHni rasy B cI'ICreMi cra6inisaropin'

IIpu anzurisi sNliHra rrapaMerpin po6ouofo rpouecy - IuBI,IAxocri roroKy, rouqeurpaqii,

rroBHorl4 3ropsHHs, TeMIIep aTypr4 rasis 6yttu yrouueHi .qaui uloAo icnyrouux

pe3yJlbrarin nuupo6yBaHb cI'IcreM cra6 iliaaropin,
posrngryro nprraHnr SoprrayBaHHs IIoJIf, IxBI,IAKocri iaorepuiquoro rloroKy B

cucreui cra6inisaropie, a raKox sNdiHa rxBlrAKocri noroxy, xoeQiqienry HaAJII'IIrIKy

nonirpr i nosuoru 3ropsHHf, B cr,rcreMi cra6inisaropin npra ropinni. Ha HacryrlHoMy

erani yBara upu4ilrlacb Br,r3HaqeHHrc gaxoHot\,Iipuocri SopuynaHHfl tIoJIf, TeMrleparyp

npo.uyxriB 3ropflHHfl B Cra6irisaropHoMy IIEUIbHI4KOBOMy upucrpoi B IIOleperIHoMy

ulpepiei cra6inisaropHoro rr€rJrbHuKa i nsAosx cta6inisaropa, a raKox ror'r6iHosanuilr

BTIJII4B ua suiuy rIoJIfl TeMrleparyp rasie e ronui'



florasaso, ulo AoBxI4Ha BorHeBoIo rpocropy, Hd 'Kifi 
ni46ynaemcx

Br4piBHroBaHHfl rroJg rxBprAKocrefi, rorfl reMrleparyp i KOMroHeHriB peaKllii fOpiHHs y

rorepeqHoMy repepiei sanexl4rb BiA roeQiUieHry 3ariHeHHf i roe$iUieury HaAJII{IuKy

roBirpf,.
B vrixpooaKeJrbHHx cra6inisaropHr{x naJIbHI4Kax e MoxJILIeicrr BTIJII{BarrI Ha

uposinr reMneparyplr rasie B noB3AOBXHbOMy i noueperlHoMy rlepepl3ax

KoHCrpyKrlrBHr4Mlr 3aco6aMrr - 3MiHOrO KpOKy ffa6inisaropiB ra ix uupultpl, 3MiHOlO

(a6o rpr4Kpr{rrflM) roAaqi fa3y Ha oKpeMi cra6inisaropu, niAnofiruu 3MiIUeHHf,M

cra6inisaropin BAoBx i uonepex rloroKy'

If,nmuil posdin rprcB{rreHo po3po6leHuro fi locni.qxeHHlo Ir,rirpoQareJlbHl'Ix

cm6inisaropHux rr€rJrbHr4KiB AJrfl CrrzlJrroBaH1fl,3A'AJIACTOBaHHX fa3oBI4X fIUUIIIB' IIIO Aae

3Mory po3rxr4pqTg c6epr4 BlrKopncraHHfl cra6irisaropHl,Ix I€IJIsHI'IKOBI{X flpucrpoi'n i

Br4KOpr4CTOByBarH €rJrbrepHarHnni rasi B eHepfeTraqi i npovrHcflosocti.

AlrrepHarunui Bvt1u 5IaJII4B, flK IpaBI'IJIO, cKJIaAaIOTbCfl e cyvriuri sucOKo

peaKqifiHoro ra3y rl,Iny MeTaHy, i 6anacroBl4x AoMiIIIoK - floBiTpfl, ABooKI{cy ByrJleqrc'

a3oTy, 6ioAo6aeoK ToIIIo, lKi, flK IIpaBI{JIo, uOripuryroTb xapaKTeppIcTI'IKI4 ropiHHf,

[aJrlrBHoro ra3y, npuqoMy nig6ynaerbcs IIe rI4M B 6imurifi r'ripi, .II4M BI'IuIe BMicr

6aJlacroeoi AoMiurKr4 B raJrvBi. IIe nopoAxye uensi TpyAHOIqi nparrullHor.o

Br.Kop,craHHf, sa6anacroBaHrrx rasis flK \a;rzBa, Ao sKI4x AoAalorbcfl IIIe ABi

o6craBns v: ta3u pisuux suAis i pi}rnx poAoBI4III Malorb pisuufi BMicr 6uacry; y

6ararrox BunaAKax cKJraA ra:is Moxe sNaiHrcsarvcfl B uaci; raso6alacroBa cyrraiur Moxe

BH*.AI,TI4 3a KoHIIeHTpaIIiftHi rraexi ropiuur. I{e po6uTb HeMoXJIHBI'IM c[€IJIIoBaHHf,

TaKr4x cyrr,rirueft 3a rpaAVqiilHI4MI4 TexHoJlorigrrau i s icHyro'rux [tuIbHI'IKoB]1x

flpucTpoflx. 34o6ynauerr,r IIoKa3aHo, UIo [epcneKTI4BHI'IM MeToAoM BupiuIeHHfl

npo6lerrau cn€rJrrcBaHHr Hu3LKoK€rJropifiurax uLnbrepHarI4BHI,Ix rI€uII4B, B ToMy r{I{cJIi,

TaKUX, UIO iX CKnaA BHXOAT'ITb 3a KoHllenrpauifini rraeNi ropinux' e 3acTocyBaHHs

xoM6iHosauoi noAaqi Huerxoranopiftuoro i Br4coKoreMrleparypHoro TIELJII'IB.

porpo6neHo MeroA i roncrpyxqii cra6ini:aropnux ITEIJIrHI4KoBIIX upracrpoiB, sKi

sa6esne.ryrOrr niAsIaUeHHs crzutoCri ropiuux sa6alactoBaHoro TIaJIla'BA rtpl,t

KoHueHTparrii aoN,riuror siA 0 lo 100% . lpt rlboro rpllfiHflra roiu6inoeaHa rexHoJlori{

noAa.ri rr€ur6B, [pu gxifi crpyrvreni Hlr3bKo peaxqifiuoro TIaJIHBa npoxoAsrb r{epe3

Br4coKo reMrreparypni QareJrlr Br4coKo peaKrliftnoro flutuBa i ni46ynaerbcs crutvti4

rpouec ropiuua o6ox r€urprB He3aJIeXHO Sil rouqeurpaqii AOnAiUrrcU 3

ga6alacroBaHoMy uarusi. flpu Heo6xiAnocri, noryxnicrb rlarlbHura ui4rpl{Myerbcfl 3a

paxyHoK s6ilrureHHg Br4Tparr{ rrarr4Ba, ,Ke [oAaerbcfl Ha cra6inisyro'rufi Qaxel'

cralicm i AOBNUHa 3af€urbHoro saxeny Bu3Harlaerbcfl xapaKTepI'IcrI{KaMI'I

3a[aJrprorrofo Qarceny.
po:po6neno rplr napiauua rrao4ynin cra6inisaropHl{x narsHuris s pisuur'tlE

cxeMaMr4 noAa.ri uurbrepHarlrBHoro i cm6inisyroqoro IaJILIB. Pospo6neHo i Aocuigxeno

AsoHiuenufi ualrnuroeufi npncrpifi, B flKoMy, [paKrI,IqHo 6es sNIiHu KoHcrpyKIIii e



MOXnHBiCTb pefynloBarv xapaKrepvcTvrK:H cTanocTi iAOsXuHU rfar<erry B 3€ulexHocTl

eig yrraon po6oru eHeprerl4tlHol-o o6'exry.

Onpu.nroAHeHHr pe3yJlbrarin 4uceprauifi uoi po6oru'

Hayxoni pe3yJlbrarll guceptaqii sucsirneHo y 20 HayKoBHx uy6nixaUixx

sgo6yna.ra, cepeA f,Kr4x 8 crarefi y HayKOBHX BI{AaHHflX, BKJIIOqeHI{X Ha AaTy

ouy6lixyBaHH, Ao uepenixy HayKoBI'Ix Qaxonzx BI'IAaHs Yxpainn; 2 crarri y

uepio4uuHl{x HayKoB[x BHAaHHflx, upoiu.qeKcoBaHux y HayKoMerprauuifi 6a:i AaHux

scopus (o6uani niAueceno Ao KBapruris Q1-Q3 si,uoei,qHo Ao Knacnsixallii SCImago

Journal and Country Rank); 7 nateurin uaresrin Yxpaiuu Ha KopucHy MoAenb'

pe:yllra.rr4 Ar4cepraqii 6ynu arpo6oBani na 10 nayronnx Saxonux ronoepenqirx.

flpe4cranneni uy6nirauii s4o6ynaua BI,IKoHani ua BlIcoKoMy HayKoBoMy pinni m

uosHicilo ni4o6paxarorb pe3yJrbrarlr, uo onucani B AuceprallifiHifi po6oti. B

HayKoBr4x uy6nir<auixx Aorpr4MaHi upnHqunn araAeNai'IHoi .(o6pouecHocri. B

HaBeAeHoMy uepenixy rroKasaHo oco6ucrufi BHecoK s4o6yraua AJII ny6lirauifi,

ony6liroBaHl{x is cnisanropaMl'I.

[ucrcycifiui uo.noxeHHfl Ta 3ayBa?KeHHfl IIIOAO rruicry

1. IIia qac sr6opy MoAeni ryp6yleHrsocri 6aNaso 6yno 6

aHaris po3paxyHKoBl4x pe:ylrrarin, uo suxoHaHi

ryp6ynenruocri, Ta eKcnep[IMeHTttlIbHI'Ix AaHI4x

2. BaNaso 6yno 6 o6qpyuryBarl4 nra6ip caMe rlporpaMHoro IIaKery Staticstructural trs
BU3HAI{EHH' HATIPY)KEHb.

3. B po6ori He BKa3aHo, qv po3rnflAanacfl IraoNlnnicrr BI,IKopHcraHH.rI HaBeAeHol

MeroAr,rKr4 po3paxyHKy Anq Kpr.rxKr4x rvrarepianiB Ha KIITTaJIT r{aByHa, sxuit raKox

Br4Kopl4croBy€Tbc, n eHeprernqi.

4. B po6ori se onucaHi Aeralrsi rpurrr4Hu xapaKrepy po3no.qileuss po3paxyHKoBl4x

HanpyxeHt e ycifi po3paxyHxosifi o6nacri. Taxe rorcHeHHfl HaBe.qeHo JII'IIIIe Anf,

3OHII MaKCI4MaJIbHO|O HanpyxeHHfl .

B[croereui 3ayBaxeHHs He e Br43Har{arbHI4MI4 i ne 3MeHlxylorb 3araJlbHy

HayKoBy HoBrz3Hy ra [paKTr4rrHy sHa.{HNaicrr pe:ynrrarin ra He BIIJIHBarorb Ha

rr o3I,IrI4BHy oui HxY AI4 cepraui fi noi po6orra.

BrcHosoK rlpo AI{ceprauifi uy po6ory.

B rliroNay MoxHa KoHcraryBaryt, lr1o Al4cepraqifina po6ora :go6ynaua cryneHf,

AoKropa QilocoQiT MOPO3A Onera CeprifioBllqa Ha reMy <3suNeuHr reprraiqHl4x

HanpyxeHr i niAsHuIeHH, reprrainy cnyx6ra eleuesriB eHeprerl'Ir{Horo o6laAuasns

rrrJrflxoM BtrKopr4craHH, cra6inisaropHl4x namHuxis)) BI4KoHaHa Ha BI4coKoMy

HayKoBoMy pinui, He ilopyurye npuuqrauin axaAerr,riqsoi 4o6po'recsocri ra e

avceprauii
rrpoBecrrl uop inHflJIb Hvril

3 pisnraMu MoAeJIflMI4



3aKiHqeHr4M HayKoBHM AocniAx(eHHtrM, cyKyrHicrb reoperl,IqHI4x ra [paKTI4tIHHx

pe3ynbraris sxoro poee'xsye Hayr(oBe 3aBIaHHfl, rrlo Mae icrorse 3HatIeHHf, 4nr raly:i
3HaHb 14 Elexrpnuua iuxreuepir, ra silnosiAae cneqialrnocri 144

<Te nroeHeprerl.rKa)).

3BaNarcqu Ha axryalruicrr reMu 4racepraqii, o6rpyuroeaHicu HayKoBlIx

roJroxeHb, Br4cHoBKin i pexoueHAauifi, rxi cSopMynboBaHi e Auceprauifiuifi po6ori,

HoB!{3Hy ra [paKruarHy rliHuicrr, noBHory BLIKJ]aAeHHI B HayKoBI4x ny6niraqiax,

r{orpr,rMaHHrr :4o6ynaueu upunqrauin axaAeuiquoi 4o6pouecuocri, BBaxaIo, trlo

Alrceprarlirr BiAuoeiAae BrauoraM r{HHHoro 3aKoHoAaBcrBa Yxpaiuu, xxi uepe46aqeHi

n.6-9 <Ilopa4xy npucyAxeHHq cryneHrr Aoxropa $inocorfrii ta cxacyBaHrl{ piurennx

pa:onoi cneuianisoeaHoi nqeuoi palu 3aKJIaAy nrauloi ocnirw, uayxouoi ycraHoBn rlpo

npucyAxeHH, cryrreHfl Aor(ropa $inococpii>, 3arBepAxeHoro IlocraHosorc Ka6iHery

Minicrpin Yxpainn sfu 12 ci.rHrr 2022 p. N 44, a il aarop, MOPO3 Oner Ceprifionrav

3acnyroBye Ha rpr4cyA)r(eHH, cryrreHfl AoKropa cpinocodlii n ranysi 3HaHb l4
<Ele xrpu.{Ha iHxenepia> sa cneui anuricrro 1 4 4 <<T ennoeHepreruKa)).

OQiuifiuufi ououeur:

3acrynHuK Al4peKropa 3 HayKoeoi po6oua

Iucruryry npo6nela uarunso6yAyBaHHf,

ir'a. A. M. IliaropHoro HAH Yxpaiurz
qIEH- .eHr I{AH Yxpainu

Ao &yK, ilpoQecop fispifi KOCTIKOB
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