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oQiqifiHoro onoueHra Ha Arrceprarlifiry po6ory Konurc A.rrinn Bacn.ninnn

<<Ten.rro$irn.rni ocnoBrr cncreu Af, cnpernoro onaJreHuq s sacrocyBarlnfl M

TenJroBrrx anyMyJrflTopin enrnicnoro rlrtry>, rKy rroAaHo na sAo6yrrr HayKoBoro

cryreHr AoKTopa re iqHra 3a cfleqianrHicno 05 .14.06 - rexrti.rHa rerrlro$ismara
npoMlrcJroBa TelrloeHepreTrrKa.

,{uceprauTima po6ora npncBtqeHa npo6nenai TpaHcnopryBaHHfl rennonoi

eneprii 3a AorroMororo rvro6inrHr.D( TerrJIoBI,IX arcyMymropino nupilleHHro HayKoBo-

upurna,4Hoi npo6nenan posBrrrxy reunoQisnqrrrr ocHoB npoqecin aKyr!ryJrroBanHfl

rennosoi eneprii ig 3arrfreHrrflM naexaHisrdin Qaronoro rrepexoAy rrJraBJrenHfl i
3aTBepAlHHr ra 3aCTOCyBaHHf Terrlroarq/N,ryrrorcqrD( MaTepra.JIlB, Iqo

BuKopucroByrcTbcr B reMneparypHoMy Aianagoni Ao I20oC. flinorni npoeKrl,I

nao6inrHoro rerrrroBoro arc1fMyJrnBaHrrfl B 3iBrralreHoMy AiauasoHi TeMneparyp y
eBporreficnrror xpaiHax 3acrocoByrorbcfr, flK AxepeJra )Kr{BneHHf, rrepeBaxcro o6'erris
sereHoi eHeprerrrKrr coHrlr i reorepMaJrbur{x AXepeJr, Eo csiAqrffr npo

aKTy{r,Jrrnicrr po3BrrrKy AaHoro HarpflMKy. Illnpore 3acrocyBaHrrfl uo6inrHrrrx

TeruroBr{x aJqyMyxrropin Mox(e sa6egneqrlTu TeruroM rlprrBarHi 6yainni m naxcnusi

inQpacrpyrTypni o6'eKTH, ulo 3arlufirwrncr 6es orraJreHrrf, sHacniAor sificbKoBlD( Aiir.
BnpiueHHr rliei g4Aa.ri e BaxJrrrBI{M corlianrHr{M 3aBAaHrrflM.

3 ornflru/ Ha Blru1e 3€BHaqeHe reMarrrKa Alrceprarlifinm AocniAx(eHb e

Ba)rurlrBoro HayroBo-TexHi.rHoro npo6neMoro i e arryarrbHoro.

,{ncepraqifiHa po6ona Br{Kor{yBaJracfl, y ni4noniarrocri 3 HayKoBoro reMarr{Koro

Incruryry rexniqnoi reuoSisnrcn I{AH Vrpainra y siAAiri rerrrroMacoo6rvrirry ra
ri4po4nnauirur B eJreMenTax rerrJroeuepr€Tr{rtrroft) ycrarKyBaHrrr ra nos'r3asa 3

AepxcaBHrrMR TeMaTrrKaMlr B Me)Kax HacTy[Hax TeM:

,{epxanne 3aMoBJreHHr MOH Yrpainn <<Pospo6reHns crrcreMu s6epirannr ra
rvro6inrHoro rpaHcnopryBaHHr rennonoi eHeprii> 3a AoroBopoM Ng 43/80-2019 si4
25 nepecHn 2019 p. ra AoAarKoBoro yroAoro J\bl rliq,02 6epesHr 2020 p.Q0l9-2020
pp., Jt.|b F 0119U1031a5);



<<PosBnroK HayKoBr{x 3ac4A reuronoi ssaeMoAiT 6yaisri g Aonriruslvl Ta

niAnnqeHHrr ll eneproeQerurnnocri Ha ocnoni 3acrocyBaHl{f, inrcnerryallbHl{x

crrcreM eHepros6epexeHHn) 1.7.1.894 Q020-2024 pp., Nb ,Ilp 0120U101228);

<<Pospo6neruu i onnnnigardr enepros6epiraroqax cl{creM reorepuanrnoi

seHrr,mrqii Nrs, eneproe$errnBnrD( 6y4nnxin>> 1.7 .L 898 (2020-2022 pp., Ilb ,p
0r20u101263).

Hayrora HoBrr3Ha p$yJrbraris Arrceprarlifinoro AocniAxeHrrt norf,rae B

HacrynHoMy:

1. Bnepure cQoprr,rynboBaHo reopetn uri ni.uroln Ha ocnoni npoBeAeHoro

ananiflr.IHoro ra qrrceJrbHoro MoAeJIIoBaHI{fl TeruloMacoo6naiuHrx ra

ri4po4unanai.rnrD( rpoqecin nao6iJrbnoro reruIoBoro aKyMyJIIoBaHHl AJII ontnuigaqii
KoHcrpyKrlii nro6inrHoro re[JloBoro aKpyryntropar' a caMe :

Bneptue ananirr.rqno AocuiAxeno rpoqec rerrJloo6nairry B cepe4uni

(cerrJroBoro rApD) 3a[oBHeHoro rvrarepiztrloM s QarowIM nepexoAoM;

po3Br{r{yro reop{o p4Alarl1}rHO-KOHBeTCTTIBHOn] rerrroo6uiny npu

nninroBoMy ruluiuni prgzHu 6ins, BeprrrKamnol narpiroi nnacrl{Hlr. [ocni4xeno
craqionapHy ra HecrarlioHapuy gaAaqi TeruIoo6rvriny o ypaxyBaHlrf,M, rqo ocraHlrf,

orurcy€ MrirrreBe (nn6yxone) rr,rniHng pi4unn Ha Harpitifi nonepxui. Bneprue

orpr.rMuuro aHaniru.rHrdi posn'rsor 34AatI craqionapHoro pexflatrry AJII rpaHHqHr.D(

)AroB, rrlo Maroru nocdnnry reMneparypy crinrur ra rocrl%rmvrfi reruloBntrt notir uepee

criury. B pesynrmri nnpinreHHf, rrecrulrlioHapnoi saAaqi orprnvraHo sIvriHE npoQinin

reMreparypr{ m roeQirlieHm rerrnoBiaaaqi y raponifi urrinqi n ganexnocri ni4 uacy.

florasano BrrJrlrB BnqporvriurosaHnfl (.rucna Ctapxa) na roeQiqieHt renJloBiaaa.Ii;

- posBrlrryro Hecrarlionapny MoAeJrb ocr$,rJrroroqoro lroroKy pipmu y rrJIocKI4x

Ta qluriH4prrrHrD( KaHarrax 3 nopr{crrrM cepeAoB}rrrleM. flponeAeHo nopinmnlrf,

aHarifli.rHro( AaHrD( 3 q[rceJrbHr{Mll pe3yJlbraftlMr{, oAepxaHrIMLr 3a AonoMorolo

MeroAy rpaToK Eonrqrvrana. florasano, r{o noseAiuKa ocllaJlrcIoqono rroroKy pi4nlrr
npu srnnni ocqnrrorcqoro rp44ieHry rllcxy Br3Haqaerbc.fl ABoMa 6esposuipHrauu

napaMerp€lMr{ - rIHcJIElMrr Crpyxanr ra r{apci.
2. Bueprue AocniAxeuo rerrnoQisnuni nnacrlrBocri HosocrBopenoi nu6yxo- i

nolKe)r(o6egne.uroi rennoaxcyrvryJrroro.roi pi4mn Ha ocHoni no4opo3ql,{HHrx nonirvrepin

[porflroM BrlKopr{cranrrr qornpbox o[tuIroBarIbHID( cegoHin ) a caMe nutouoi
TerrJroervruocri, TepMorlnrni.rHocrin rycrr,IHrr, BoAHeBoro rroKa3HHKa.



3. Bnepure 3acrocoBaHo xorvr6iuoBal{y MoAeJIbr rrtro o6'e4nye MoJIeKyntpHy

AnuarvriKy ra WrcnrrarrrBrry AraHandixy rracrl{HoK AJrfl MoAeJrpBaHrrf, B3aeModi qacroK

Te rrJr oaKyrvryJrro.r oi p i4 uIHu.

,{ocronipHicru orpr4Marrnx HayKoBrD( noJroxeHb ni4rnepAxryerbcr

3acrocyBauHrM c) racHro( ueroAin rrpoBeAenrrr eKcrrep]rMeHTaJlbHr4x AocripmeHb,
gaco6is nmaiproBaHb, rvreroAis MareMarr{rrHox) MoAeJrroBaHHfl Ta ni4rnep,u)Kyerbcs

BlAnoBlAHrcrro pospa;ynxin sa p rpo6nenvrur MoAeJrflMrr peyJrbraraM

eKc[epHMeHTaJrbHr,D( ocri,preHb ra [poMrIcJIoBHx nnnpo6yranr.

5. Ilparcrrrna litrnicrr,o,ueDzmrf rx Deryfl rrarin.
3a pe3yJrbraraMr{ MareMarrtrrHoro MoAeJrroBaHrrt i romneKcHrrx

eKc[epr{MeHTaJrbHrD( AocniAxeub crBopeHo c}rcreMy ArrcKperHoro ouilreHntt is
3acrocyBaHHrrM rrao6inrHoro reruroBorlo aKyrlfyJrf,Topa, qo cKJlaAaerbctr 3

inanni4ytrrrlHoro rerrJroBoro rryr{KTy ocnalqeHofo nuuiproBaJrbnnM o6naAuanHtM

Mn Ar,rcraHrlifinoro laouiropnHry po6otu o6naAnaHH-f, Ta ceqii axyn'rymqii.

OcranHs uicrlrrr 6nor elanicnm relrJroBr,D( alcyMyJlrropin onrnuigoeaHoi

KoHcrpyKrlii 3 TpboMa po6o.rnran rinaun. flparctu.rny i nayroBy 3natlr.rMicrr

onrnuigoranoi KoHcrpyKrlii uiarnep4rKeHo nareHroM Ha Br{Haxil Y4painn.

Ha4ifiHicrr ra rrparl$Aauricu 3arporoHoeanoi 4Hcrpeuroi crlcreMr{

orraJreHHg niArBepAxqFe cra6inuricm eKcluryaraqiftnlD( xaparcrepr{crrlK crrcreMil Ha

rporfl3i .rorrapbox onaJrroBaJlbHr,rx nepio4in.

3anponoHoBaHa eQercrr{BHa KoHcrpyrlli-fl eMHicHr4x reruIoBlo< akyrrryutopin, n

KOMrrO3Ll\rA

3 Qasonrnr,r

repexoAoM. ix cynaicHe 3acrocyBarrr{fl Ao3Bonfle s rlinoMy niAnurqnrr4 alqyMyJrtrliftrry

s4arHicrr i roAoJrarr{ TenJroBy crparnQiraqiro n aKyMyJrroro.Iifi enanocri.

3a pesynbraraMrr KoMrrJreKcHr.D( locni,ureHb crBopeHo i nnroprlcrauo HoBy

qKifi orpina BoArr 3acrocoByrorbcs ,qei TelrJloaKyMyrlorcqi pe.ronllHlr -

renJroaxyMyrnorouoi pi4unu ra niai6panutrr rpnpoAttwir rvrarepian

nu6yxo- i noxexo6esnewry KoMno3nrlirc re[JroaxyMyJrroro.Ioi pigvrnw ra su6paHo

rvrarepian 3 Sasonrnr nepexoAoM (ruIaBJlenrrfl 3arBepAinHn>, qo Ao3BoJIr{JIo

ormrrui3yBaru xapaKTepncrnKlr renJloBoro aKyMyJrf,Topa.

Marenaaruqui acnelcrlr MoAeJrroBaHHf, TerrJroMacoo6nairrsm

ri4po4unanai.rHrD( [poqecis Mo6inrnonr reflJloBoro aKyMyJrroBaHlrfl BlrKopuctani

TA

B

poepo6qi MeroAnK ocnirnix nporpaM i nurut4Aarcrbct 6arzuraepaJ\{ i rvraricrpaM

Haqionarrbuoro rexni.rHoro yHinepcrrrery Yrpainn <<Kuincrrnfi nonircxniqnzfi



incuaryr ina. Iropr CiropcbKoro>. y AoAarKax Arrcepraqifinoi po6otn Dricrstrcs

eiAroeiasi ronii arrin npo BllKoprrcraHr{fl HayKoBrD( pesyJmtarie.

flpe4cmrureHa Aucepraqifina po6om e 3aBeprueHorc) HayKoBoro qpallelo,

3araJrbnuna o6crroM 386 cropiHru, cepeA flKrD( 288 ctopiHoK ocHoBHoro reKcry,20
m6rruqb ra 105 iruocrpauifi. Po6ora cKJrqAaerbcr si ncryrry, Br,IcHonrin, AoAarKis m
ceMlr pos4iniB. Y nepenirry uocrlJlaHb 3a3naqeno 235 AXepeJIa.

AnropeQepar nonnicrro siAnosilae rr,rarepiaraM, BrrKJI4AeHuM B Arrcepraqii.

B anoraqii crrrcJro HaBeAeni ocronni pesynbraru AocniAxeHb rpoqecin, lqo

nporirarorb B aKyMyJrrropil( rerurosoi eneprii B nepio4u fi HaKonuqeHHn ra

ni4rrycxy sosxiutrriru cnoxl{BaqaM, ropotrurfi ourtA naarepianin ceMH pos4inin

Mceprarlli, HayKoBa HoBu3Ha ra rpaICrLIqHa qisnictr oAepx€HID( pe3yJlbtarin,

aKTy{t"Jruoi HayKoBo-npnKJraAnoi upo6nervru po3Br{Trcy eoperl{qHlD( saca4

rrrarepiauu arpo6aqii ra neperrir rry6niraqifi ro Arrcepraqii.

rvro6inrHax TeITJIoBID( aKyllfyJltropino B

6esne.rni rennoarcyMyJrtqifiHi peqoBuHu,

TpaHcrropryBaHH.fl reruronoi eHeprii 6esrpy6uuu cnoco6on'r, a caMe crBopeHHlo

Y ncryni pos4plrro arcryilJrbnicru o6panoi reMH, f,Ka npr{cBfierra rupimeHuro

f,KID( 3acrocoByrcTbcfl nu6y<o- i noxexo-
IrIo Ao3BoJrf,e AocraBJrrrrr rerrJloBy eHepriro

rpoMaAcbKHMr{ rrurn€Mr{ crroxcrrBarry. BnsHa.reHo Mery i cQopnrynboBaHo 3aBAaHHfl

Arrceprarl[rHoro AocJrlAXeHHfl , rrpaKTlrqHe 3HaqeHHtArrcepTarl[rHoro AocJrlAXeHHfl, 3a3HaqeHO HayKoBy HOB]I3[Iy Ta rlpaKTlrqHe 3HaqeHr{f,

orpHMaHr.D( peyJrbr in, rpeAcraBJreHo iHQoprvraqiro rpo anpo6aqiro p$ynbratin
po6orz ra ix silo6paxeHnf, B HayKoBrD( rry6niraqin( aBTopa. Kpirvr roro, HaBeAeHo

ocHoBHi eiloN,rocri, xrci e neo6xiArrrrMu Nrfl, Bcryrnoi.Iactwnu 4ncepmIlifinoi po6or.

Ilepurnfi porqi.n uictum ornsAosi marcpiailu upucnrveni uexaui3MaM

arryMyJtroBaHHf, remonoi eneprii nia qac r rpaHcr lBalans, lao6tnrnwMu

MeroAaMr[. Posrrrnyro MeroAn aKyl\fyJrroBaHnfl rennosoi eneprii, nane4eni

rrpr{KJraArr 3acrocyBanrrfl. rvro6inrHrD( TerrJIoBr.D( aKy}ryJlrropin. Oco6nuny yBary

3ocepeAxeHo Ha BLr rrcraHHi rvrarepianin is Qasonurvr nepexoAoM y euHicruor

aKyMyJrflropax, MeroAax ix nn6opy Ta AocniAxeHHIo ix po6oqlrx xapalcTeprlcrrrK.

flpe4craBJreno napianrn po3rartryBarrHfl rvratepiarry s Qasonr{M nepexoAoM n euuocri

ra oco6JrlrBocri ix posramyBauufl rlpu rpaHcrloprynanHi.

Apyrnfi posgin upucBflrreHo ornrAy uero4iB MareMarrrquoFo MoAeJIroBaHHfl

rpoqecin nepeHeceHHr, rro MaK)Tb uicqe ui4 qac HaKonrFIeHIrfl TerrJroBoi eneprii s

aKyrwyJrrropax rerrJrorr{ pisnnx rluris. flepenaxHa 6inrruicrr 3aAas, rqo crocyrorbct

Qisuro-MareMarr{rrHoro MoAeJrroBaHHr npoqecin reruroMacoilepeHeceHrrf, Ta ri4po-
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r€BoArIHaMiKI{, flK rpaBr{ro, 3BoA}rrbcr Ao nupimeHHr 4uQepeHqiarrrHr.D( pinHxHr

pianoro raryl{Ey. OAHmvr 3 uero4in nupimeHnr AuQepenqianrHnx pinnrnr B

qacrnHurlD( uoxiAsr,or, mi orurcyrorb Hecrarlionapni npoqecrr HaKonllrreHHfl Te[Jrosoi

eneprii n arcyMyJrflTop€x rerf,rrorrlr, e MeroA cunaerpii, aHarig 3acrocyBaHHrr flKoro

po3rntrryro B AaHor\,ry pos4ini.

H4Aana HecrarlioHapHa Mo.ueJrE ocrlrilIrcroqoro rroroKy pi4nHn B unocrcnx i
III4xiHApHrrrrrD( Kilran€D( ig nopprcruM cepeAoB[rrrleM. /Igrfl posn'xsarrHf,

4nQepenqizurrHrD( pinnxnb MoAeni ocqurroloqoro rroroKy po3rnrHyro MeroA lparoK
Bolrqnaana, rK KJrac MeroAis o6.rrcrronzururoi riapoaunauirz Mfl MoAeJrroBaHHt

piAnH, Iqo pyxulrorbcfl 3 MzuIHMr{ rrrBr{AKocrrMrr B o6uexeHoMy npocropi cunyuoi
HacaAKrd reruroBrD( aKyMyJrrropin.

Pogrmrryro raKo)K MeroArr naonexynxpnoi 4ranarvrirn ra ArrclrnarrrBurix
IIACTI4HOK.

Tperifi pos,,qir Al{ceprarlifinoi po6orn rrprrcBflrreHo MoAeJrroBaHHro

rerrlloo6nrinrnor i ri4poAnHauiqrrlD( npoqecin, rqo nia6ynarorbcr B aKyrlryJrflqifinnx

eMHocrflx. BnKoHaHo AocnipreHut npoqecin rerJroo6rvriny ncepe4uni Tpy6u

3a[oBHesoi perIoBEHoIo 3 Qasonnrvr nepexoAoM. BnruaqeHo 3€urexHicru

rerrroeMnocti peqoBuHu sig TeMrreparypu, a raKox srrainy ernanruii uil qac

Harpinannr B Me)r(ax reMneparypuoro 4iauasony po6orn rvro6inrnoro rerrJroBoro

al(yMyJrflTopy, u1o crBoprcerbcfl. ,{ocni4rceHo crarlioHapnrrft Ta Hecraqionapnufi

KoMrrJlercsrfi TerrJloo6rraiu nia qac unisroBoro rraninns 3a ylroB ri4cyrHocri
vrexaniqHoi nsaervrodi na naexi Qas napa-pi4nna ra 3a cnorifiHoro crarry pi4nHn sa

MexaMI,I naponor rurinru, lqo e o6uexcyroquM Qartopona rpn rpaHcnoprynanni

TerrJroBoi eneprii nao6imunu cuoco6ou.

Posrrtrryro Irecrallionapny MoAenb ocqrr,Jlroloqoro noroKy pigilnn n ulocrro< i
quninqprrrlHlrx KaH{Inax ig uopl{crr{M cepeAoB}rrqeM, trIo Ao3Bonfle oqirulrll BnJrLtB

ocryurqifi Ha xapaKrep pyxy roroKy reruroHocis. flpone4euo nepuQiraqiro

ananifli.IHlD( AaHr{x ra pe3yJrbraris qnceJlbuoro MoAeJrroButuuf,, 3a3HaqeHo Br{coKy

cryniHb y3roAxeuocri.
rlerneprnfi por4i.rr npucBf,treHo crBopeHHro i locniAx(eHurc BJracrnsocrefi

TerrJloaxyrvrylorcqoi pi4nnn, rr1o posnairyerbcfl B eMHocrf,x rerrnoBrD( aKyrlryJrflropin.

Buronano ananig rqoAo npurrllurry nn6opy peqoBr,ru Ta rraBeAeni uarepianu,
Iqo yBrifiruru Ao cKJraAy renroaxyn'rynroro.roi 3 ypa)ryBamunM Qarropy
nra6yxo- i uoxexo6esueqHocri.

noqoi pipmu
Pospo6neHi MeTOArrKrr AOCJTIAXeHb

nnronaoi TerrJroeMuocri,TerrJroaryMyJrroro.roi gAatnocd MeroAoM T-history



rycrrrHl{, BoAHeBoro roKa3HHKa reruro rcqoi pi4nnn. CrnopeHo ueo6xigHi

eKc[eprlMeuTa.rrrni creuArr. HaeeAeni pesynbrarr{ eKc[eprrMenTalrbHrD( locni.qxeHb
MeroAoM T-history Ha ocnoni tK BcraHoBJreHo onrrrMaJrrunfi cKJraA

TelrJloaxylryJrlotoqoi pig[Hr,r, Ao sroi BxoAHTb BoAa, aHruQpus, KcaHTaHoBa i
ryapoBa KaMeAb. BcraHoBJreHo Hesl,riHnicm BoAHeBoro [oKa3HfiKa

reruloaKyMyJrrorouol pi4 y 4ianasoni reuneparyp nin 20 lo 90"C s rvro6inbHoMy

TerrJIoBoMy arqyMyJultopi MTA- 0, 5 MBr rporfl roM qornpbox onaJrroBaJrbHr{x cesoHie.

Iftsrnfi porgi.rr nricrurr rraatepiarrkr MoAeJrroBaHHr npoqecin QoprqfBaHrrf,
rpocropoBl,rx HaHocrpyKTyp y reluoaKyMyJrroro.rifi piauni. 3acrocoBaHo 4nopinHeBy
MoAeJrb, po3po6ueny Ha ocHoni ueto.qin MoJreKynrpnoi Anrrauirul ra AncnnarrrBHrD(
tlacrrIHor. HaAani pesynrrarrr Korvffl'rorepuoro MoAeJrrcBaHHfl npoqecin yrnopeHHs

crpylcryptl B Kono'tqHnx cllcreMttx rerrJloarqFMyJrrcroqoro naarcpiary 3 sacrocyBaHrrf,M

rporpaM Scalable molecular dynamics NAMD ra Visual Molecular Dynamics rurg

nisyarrigaqii p$yJrbraris. HaaaHi p$yJlbrarr4 qr{ceJrbnoro MoAeJrroBaHHf, rrpoqecir
ytBopeHHt pisrrrx suAis rvriqen i QopuynaHnrr ix crpyrcryp, orplrMani so6pa)r(eHHfl

crpyKrypuux ronoigHr.D( oAnrrr.rrlb. 3alosirbHa niAnoni4nicru perynbraris
MoAeJrrcBaHHfl pisnm srai; uiqen 3 0ono.paQi-rrvru, orpr{MaHHMH 3a AoroMororo
enercrpoHHoro rvrirpocKorra, ni4rnep4rcye BlrcoKy y3roAxeuicrr so6paxeHb.

Perynrraru AocniAxeHb eKcnepuMeHranrHoi i pospaxynrosoi crpyKTyp crrcreMr4,

qo Lrictstr nouirHi rno6ynxpHi crpyKTypu ronor,qHrD( qacroK, micno 4o6pe
KopeJllolorbcf,, Iqo csiAqnru upo aAeKBarnicru 3acrocyBanHfl Aauoi rraoAeni Nffi
arqFMyrrrqifi HrD( piarm.

IIIocufi porgi.rr Auceptaqifinoi po6orrr nprrcBfieuo rn6opj' i locniAx(eHHro
rcnnoQisnqulD( BJlacrrlnoctefi uarcpiary 3 Saronuna nepexoAoM, flKr,rM

3aroBHloerEct rpy6a rury rplrrurerc i porrvriuryerrcfl B qeHrpi eMHocrefi reuloBrdx

aryMyxflTopin. flpe4ctaBJreHo niAxoAu 3a rKHMrr g,.qificrnoBaJrlr nu6ip uprapognoi

peqoBuHu 3 Qasonrru [epexoAoM, Bpa(oByrorrr4 oco6mlnocri BnKopr,rcrarrHrr npu
TpancnopryBaHni rrno6inrrurun reIrJIoBwMn alqyMyJrrropaMrr. Burouiuro AocJu,qxenHrr

nntonaoi TerrJloeMHocri psry spasxin uatepianis s $asonuM nepexoAoM B 3€tJrelKHocri

nil sMiHrI reMneparyptr y danasoni niR 30 go 90"C: napaSinis - rrerporralyrr{y i
Ilepe3[Ir{y ra sicr o3oKeprr i nu6paHo rlep€r{H rK npr{poAr{y peqoBuHy si

cKrraAHnu nircona QasoBoro nepexoAy B natrlnnpmoMy Aianasoni reuneparyp i xwrtrt

Mae nafinuqy re[Jrory Qaronoro nepeTBopeuHf,.

Cronrnfi por.ui.rr 4ucepraqifinoi po6orn fipncBrrrreHo crBopenHro KoncrpyKrlii
rrao6inrHoro reflJloBoro axylvryJurop&, QoprrrymoBaHHro ocnoBnr{x ni.qxodg B
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po3po6qi AaHoro rnrry o6raAnaHHfl. Poslin uicrnrr po3paxynKr{ ocHoBH}rx

rexHoJroriqHrnx i rcxui.ilrro( napaMeryin cKJraAoBrD( AocniAHoro 3pa3Ka MTA-
0,5MBr. flpure4eno pesyJrbraru eKcrepr,rMeHTaJrbHr,rx AocniAxenb po6ona

.qocui,quoro 3pa3Ka rvro6inrHoro rerJroBoro aKyMyxf,ropa MTA-OSMBI.
flpe4cmnneHo KorilIenr 3acrocyBanufl, Ar,rcKperHoi crrcreMrr onaJreHHr rrprr

BlrKoprcrauni pospo6JreHoro Aocni4noro 3pa3r€ rvro6inrHoro remroBoro

axyMyJlrropa MTA-0,5MBI. 9actnny rexHi.rHro,( rapaMeryin cKnaAoBrD( MTA-
0,5MBr, ix orrrc ra peyJrbrarrr Aocnilxe b rroAarro y AoAarKax

AoAamin nigneceno aKrrr BrrpoB4AxeHHrr AocniAHoro 3pa3Ka

MeAlrKo-pea6inimqifi-noMy qentpi MBC Yrpairrz ra xonii arcris BrrKopucranHrr

HayKoBrD( pe3yJrrraris Ar,rcepraqifinoi po6orn.

Posdrrr Arrcepraqiftnol po6otra gariHrryrorrcr <<BrrcHoBKaMrr 3a po3Ainou>>, 4e

3a3HarreHo ocHoBHi pesynbrartr i cQopr\,ryJlboBaHo BrrcHoBKr{ orprdMilHi carrae B rlifi
qacruHi. y 3afturbHr{x BHcHoBKax npeAcraBneHo KrK)rroBi pesynrrarrr Arrceprarlifi.Hoi
po6om, rd niao6porulrorb orprrMani lani e pesyJrbmri upoBeAeHoro

MareMarrirrHoro MoAemoBaurrf, Ta KoMrrJreKcHax eKcrrepr,rMeHTilrbnlirx AocniA)I(eHb,

BHKJTaAeHT{X y ui4nonilrrrur pos4inax po6oru.

Ocnonni nonoxeHHfl ra pe3ynbraru AlrcepraqifiHoi po6otu BnKJraAeHo B 40

HayKoBr,D( [parln(, y roMy .rucni: 8 crarefi, rlo BXoMTb Ao HayKoMeTpr{rrHro< 6as

Scopus i Web of Science, 9 rry6niraqii B HayKoBrD( xrypHulJrax, rqo BXoArTb Ao

nepenixy rQru<onra nmaans, 4 crard y BTIAaHH.D(, sri BKrrroqeHo Ao rvrbrcrapoAHrD(

HayKoMerprrrrHrD( 6ag AaHrDq 15 rry6niraqifi y s6ipnnKax naatepianis i rcs

rcoH$epenqifi, orplrMaHo 2 narcHTr,r Y4pairrll Ha srHaxrA.

,{uceprarlifiHa po6ora siAnosi.qae BHMoraM MOH Yrpainn cTocoBHo

HayKoBo-nasnHocri pesynbrarin upoBeAennx AocnillreHb ra orprdManr4x

o6rpyHroBaHrrx pirueHr. AnropeQepar ra ocuonni nono)KeHr{fl Ar{ceprarlii iAenruqHi
ga gl,IicroM.

9. OdopnrneHHs lrceprauii.
.{ucepraqig o$opuneHa sriAuo BrrMoraM MOH Yrpainn; n po6ori naneAeHa

Aocrarns rimrictr imocryarrrBHoro Marepiany.

l. B poe4ini }lb3 po3nrnAaerbcfl 34Aaqa KoHBercrr{Bno-paAiaqunoro rerrJroo6nainy

Aauoi po6orn. [o
MTA-O,5MBI B

v
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BeJrr,rKrrfi o6'eu BoAr4. flrrisroBe Knrinni pi4r.rHn Mo)Ke nig6ynamcr B axyMynrropax

Kr{rr[flqoro rlrrry nplr B]rcoKr{x re[JIoBrD( HaBaHTuDKeHrrD(. OcrcinbKr.r B Ar{ceprarlii
po3nr{trurrorbcr rerrJroBi aryrrrynrropu Jr}rure 3 narpinarnrrrvr pqnnu ra [JraBJreHHi

rlepeelrry, 6yno 6 AoqinrHI{M HaBecrrl roncrpyrmneni cxeMn Ta napaMerpl{

aKyMyJrmopin rerrrrorr{, Ae po6oui npoqecu ni46ynarorbcfr. 3 yrBopeHrrf,M napv B

pexr{Mi ruinxoBoro KHniHHr.

2. B peeyJrbmri anzurisy cepii locniAis rlururis <<Harpin Ht-oxoJroAlKeHHrD) 3

pisHurvrn rerrnoaKyMyJllolotlrrMlr pi4nH r (pos4in Nl4) 3anponoHoBaHo orlir*oBaru
(4ocninno) eQerrznuicru TerrJroaKyMyJltoto.Ioi piryalau na ocrosi cninniAHorrreHHf,

BnrpaqeHoi eneprii Ao qacy npoBeAeHHrr rluKrry. flpn rlboMy, nafiueHmr{fi qac qursry

6yr Nrfl BoArr, a MaKcr{Manrnntrr 4rrfl, pi4nnra, Ao cKJIaro/ sroi BxoAr'rrs anrn$png i
KcaHTaHoBa KaMeAb, I yo , pHC. 4.2.1. IIIoAo ycepeAHeHoro 3HaqeHrrfl cro)KaBanHt

eneprii 3a rIlrKJr.- laaurraKn - MaKcrrMiurbHe 3HaqeHHrt 6yno Nrfl, BoAr{, a rvrinirvraJlbHe -
Nrfl pi4rnu puc.4.2.2. Orxe, 6yB spo6nenrfi Br'rcHoBoK, trIo I napiaHr (s noRoro) e

rrafrrraenru eQerrunnnfi, ocrinxu BHMarae sHaqnoro nilseAenr{r eneprii npu

rvriniuanbnoMy .raci aKyMyJrf,rlii, a r pi4nu )rc y crcnali anuQpwsam l Yo rccatttanonoi

raueAi - naitfiinrm er$errnuu*tfr. Aane crBepAxeHr{ff norpe6ye noflcHeuHrtr, ocrcirsru

3 ToqKH 3opy cno)Kr{Baqa aKyruyJrrrop rerrrrorr{ i nosrureH 6yru MaKcI{MarrbHo

3aprAxeHrrM sa N{iuiMattr;HuiT .tac, a pmpt4>r(auHr arryMynrropa - saificHroerbcr B

pexrlrMi peryrrboBauoro nigrrycxy rerrnorrr siAnosi4 ro Ao norpedu cro)Kl,{Baqa.

3. B po6ori 3a rerrnory Qasonoro ueperBopeHrrfl npuit ro BeJrr{qnr{y, firra

o6qncruoerbcr rrrJrn(oM inrcrpynaHHfl HaJ Jlnrurosoi TerrJroerrrsocri IIo reMneparypi

n iHrepnani TeMneparyp noqarKy ra rin r yMoBHoro Sasonoro uepexoAy. Are AJrff

rlepesnr{y reMreparypa rJraBJreHH.fl cTaHoBrrrb 60 80 oC, a inrerpynanrrfl

[orrrrHaerbcfl 3 TeMrreparypu 3215 oC. Orxe orprrMana BennquHa Qasonoro
reperBopeHurr 1157,12 r.{trlxr BKJrroqa€ Tennory, trIo BnrparreHa i ua Qasonufi
nepexi4, i Ha nilnuqeunfl esrarlruii qepe3r{r{y B rrpoqeci Harpinanns Ao

TeMneparypu rrIIaBJreHH:f,. Touy, ro-nepu€, Br{HlrKae cyrvrHin rrloAo KopercrHocti

Ha3Br[ orplmranoi BeJrr4rrI{HrI. I-Io-Apyro, BHHr{Kae rrnramns' qoMy He rrpoBeAeHo

rnacn.rHrafi eKcnepl{MeHT 3 orpl{MarrHt renJlorrl [JraBJreHrrfl 3a AonoMororo

KarroprrMeTpa.

4. Bianoni4ro Ao pe3yJrrrarin ,qocni,ureHb 3arroBHeue rlepe3r{HoM TenJroBe flApo Mae

BrrcoKe 3HaqeHufl rerrJrorz QasoBoro ileperBopenHfl (1157,12 x[x/m), rKe cyTreBo

repeBa)Kae rerrJroeMnicni xapaKTepr,rcrl{Krl TepMoaKyMyJrrorcuoi pi4nnu. florpe6ye
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rotcHeHr, uoMy B 3anpo[oHoBarrifi roncrpyxqii aKyMynf,Topa reruroBe sApo gafiuae

Bcboro l0% siA sararuHoro o6'elry aKylrdynrropa, a He, Hanpr{Krrax,70o/o ?

5. B pos4ini Ns3 BLrKoHaHo MoAeJIroBaHHf, upoqecin rerrJroo6rrairry ncepe4uni
(TeruIoBoro flApo) 3aroBHeHoro uarepiaJroM 3 Saaonnna nepexoAoM rvrix ABoMa

BHcoKy eQenrrrsHicrr i
IIefi Qarrop niacyrHifi

cyTTeBo BrrJrrrBaTu Ha po3[oAureHHfl

B aHanigi po6oru rerrJroBoro strpa

qrnninapauur. Anzuris BHKoHaHo 3a cnpoqenrrx yMoB - ilpu ni4cyrnocri roHnerutrii

pi4roro po3IrJIaBy nicrs raHeHInI. Kpirvr roro, B HaflBHoMy reruIoBoMy aKyrvryJrflropi

nrryrpimnr criHra rpy6n rerJroBoro flApa naicrrarr nucori roB3Aogxrd pe6pa,

(pmc.7.1.1) rurolqa rerrnoo6nainy flKr{x B 4 pa3r{'repeBr{rqre rnorry rerrJroo6rvrirry

cdrmu rpy6n. Ocri-rrrrn inreHcnnnicm rerJroBiaaa.ri Ao rleper{ry Hrd3LKa, pe6pa

6. B inxesepnrD( po3paxynKax qac po3pnA)KamHs. piauwnoro rerrlroBoro

a(yMyJrf,Topa BrcHaqarorb sa cninni,qnomeHHrM, flKe BKrroqae Macy ra relrfloenrHicrr

aKyMyJlroro.roi piryrHn, rroBepxHrc reruroo6rvrirry srvrifionnKa) roeQiqient
Terrnonepe4aui, Burpary oxoJroAlKyBnJrbn ri pr4r{Hrr m ni4 norapn$rvronr no.ratxoei

reMnep arypr pigunu ra rerrJroHocir, ra rinqeny reMneparypy pigunu B

ar(yMyJrrropi. B 4ucepraqii (7 posaiu) uporonyerbcr opieuroBHufi qac po3pflAxaHHf,

arqfMyJrf,ropa po3pa(oByBarla tK ni4noureHur aKyMyJrboBaHoi rennorrr Ao (4ocninno)

TeIUroBr{x BTpar 6eg Aetanigarlii octanuix. 3 Alrceprarlii TaKo)r( He 3posyMino, qu

flBJlalorbcfl. orprrMaHi pesynrraru y3aranbHeHr.rMrr i yrrinepcarrbrruMu 4rrfl.

Br{KopncraHHf, n pasi sMiril reoMerpr{rrHr{x ronQiryparlifi arylryrrmopin.
7. llia qac oQoprvrrreHHt 4ucepmqii 4orryqeni Hero-rrHocri b ro3HarreHrrflx,

Hanpr{KJIaA, Ha pr{c. 4.2.6, Ta 4.2.7 rinrricru ar(yMyJmonanoi reruror}r HaAaHo B

oAlrHl4rlfi rory)KHocti - rElr, a He e KBr.rog, a6o rAx; laapnc.7.3.7r7.3.8,7.8.12
ei4cytnr iaeumQiraqir 4pnBr{x Ha rpaQirax, a B ra6n.4.5 nepos6ipnuni

so6paxeHHfl qucer ua oci a6cquc.

8. B rercti Arrcepftulii rpaunxrorbcfl rpauarr,ruui rroMr,rJrKr{.

3po6neHi sayeaxeHHfl He 3MeHrnyrorb qinHocri ocnoBHr,D( r{ayKoBr{x floJroxeHb,

nncnosKis i perorvrenlaqifi, Eo 3axnqalorbcfl Ar,rcepraHToM, i ne BrrJrrlBurrorb Ha

3araJrbrry ro3rrrr{Br{y oqinry Arrcepraqifirroi po6oru.

Ll. BncHoBKrr.

,{ncepraqifirra po6ora Kosm A-rrinu BaculiBHr{ e 3aBeprueHr{M HayKoBrrM

AocniAxeHHflM, B rKoMy orprrMaHi noei HayKoBo o6qpyHtonani pe3ynbrarn, rqo

nHpinryrorr npo6Jrel*ry TpaHcrropryBaHrrfl e[JIoBoI eHepril 3a AoroMororo nao6inrHr.rx



TemIoBI{x aKyMyIrflTopiB Nrfl ga6egnetleHrrfl TerrJroM cno}KrrBa.ris npn rropyruenni

rnacnqHoi cxeMu TerrflorrocraqaHHf, a6o nHacnigor sificrroBrD( Aiir o6'erris
Kpl,rruquoi inQpacrpyKrypu.

Hayroni nono)KeHHf, Ta cQopuynroeaHi BucHoBKH Ta peKoMeH.qaqii e

AocroBipnnvru i o6lpyHToBaIrEME, ocrimrr 6asylorrcr Ha 3arirnbHonpufiHxrrn(

anpo6oBaHr{x MeToAax eKcnepl{MeHT€ulbHr{x locni,qxeHb is 3acrocyBaHHflM

c)ruracuoro nnuiproBaJrbHoro o6naAHanwfl' aAeKBarHr{x MareMarr,rrrur{x uoAerefi
npouecin nepeHeceHHfl B TerrJroBrD( aKyMyJrrropax, 3acrocynasui noryxmoro
MareMarlrrrHoro anapary g:nfl, ix nupirueHHr.

flparctuqHe 3naqeHlrf, noJUIFae B ToMy, rqo orpr{MaHi analirrqHrlld ra
eKc[epI4MeHTaJrbHHM rrrJrD(oM pByJrbrarv [oKJraAeHo B ocHoBy cTBopeHrur

roHctpyrqii rrlo6inrHoro reruIoBoro axyMyJrrropa, po6oui xaparffeprrcrrrKrr f,Koro

ni4mep,qxeni HarypHlruvr AocnilHo-eKc yaraqifirturvtn AocniAxenHflMrr B peillrbmrlx

yllroBax rrporrroM qorupbox o[aJrroBturbHr{x cesoHis rra ABox noraqi.rx.

3rvricr aBropeQepary nosHicfio siAuoniAae reKcry Aucepraqii, a ouronHi
HayKoBi uoroxeHHr, Iqo ruicrrrbct B HrrDL igeHru.rHi.

3a HanptMKoM o6paHrx ra nnpiuenax nr{raHb Anceprarliftna po6ora

siAnoni,qae cneqianrnocti 05.14.06 "Texni.rHa renno$ignKa ra npoMr{cJroBa

relrJloeHeprerrrKa o' m upoQimo cneqianisosanoi sqeHoT papu M6.224.01.
Ha nilctasi nntqeBlrKJlaAeHoro BBa)r(arc, rqo Ar,rceprarlifina po6om Konnx

Aniru BacnrriBnrr "TerfloQisnuHi ocnoen crrcreM 4dcKperHoro oraJreHHr 3

sacrocyBaHHrlM Terr oBI{x alqyMynttopin euHicnoro rr4[y " giAnosinae Br{MoraM

rrynmiB 7, 8 m 9 <floprAKy qprrcylpnerrHfl ra nos6aBJreHHfl crynenx AoKropa Hayo)

flocrauoBll Ka6inery naiHictpin Yrpairua sia 17 rrrrcrona4a 202I p. Ns lI97 (si

sMiHaMr{ BHeceu}rMrr griAno flocraHoBl{ Ka6iHery Minicrpin Yrpairu, ni4 1 ceprHfl

2025 p.) ra rracnopry cneqiamnocti 05.I 4.06 rexni.rHa rennoQisnra ra
rrpoMr{cJroBa relJroeHeprer}rKa, a u aBTopKa 3acJryroBye Ha [pucyAxeHHr HayKoBoro

cryrlel{fl Aoroopa exni.mmr HayK 3a cneqizurrHicuo 05.14.06 TexHi.rna

renno$igma ra npoMr,rcJroBa rerrJroeHeprerr{Ka,

OQiqifiuufi orroHeHr, sani,4Jrna.r ra0eApu
TenJroeHeprerr{Krr rD(oJroAr{JrEHoi rexnirrn
HaqiouaJrbHoro yninepcrarery
xapqoBax rexHonorifi MOH YxpaiHu,

Banenrran fIETPEHKO

3,";;
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