
BrAfvK
Ha AracepraqifiHy po6ory KoHnx AniHH BacnniBHH <TeuoSilu'rHi ocHoela

cvcreM Ar4cKperHoro orraJreHHr 3 3acrocyBaHH.lM TerIJIoBI4x aKyMynqropin ervrnicHoro

Tlrrry)),rpeAcraereHoi Ha sAo6yrrr HayKoBoro cryrleH{ AoKTopa rexsir{Hnx nayx ai

cueuianruocri 05.1 4.06 - rexniqHa renloSignrca ra rIpoMI4cJIoBa rerJloeHeprerl4Ka

Arcrya.nunicrb reMlr

Y rpaihax eaponeficKoro coro3y lro6inrui reuloni axyrrry.nrropu cTBoplolorbcq

3 MeTOTO HaKoIIuqeHHr i rpancuopryBaHHr TelJroBoi eneprii ai4 4Xepe,r renepauii

geleHoi eHepreTl{Ku AO Si,qAalexux nooAunoriry cnoxusa.Iis. Taxe lacTocyeaHur

MTA syrnloanroe siAHOCHO ne sr4coXi TeMueparypr,r aKyl!{ynroBaHHt ra 3acrocyBaHHt

npoqecin s $a.aonurrl rrepexoAoM. Ha repuropii Yxpainr.r uo6ilrne rpaHcnopryBaHHs

rennosoi eueprii opienronaxo Ha 3acrocyBaHHr IIpI4 stIuI4rcHeHHi HaArnuqafiuux ta

anapifixrx cr,rryaqift . n yMoBax 6oftoerx aifi Ant ga6egneqeHHq renIoM

iuQpacryyrrypnux, oificmoBl{x ra uo6yrornx cnoxuaauin, uro e saxrusoro i

aKTyuurEHorc 3aAarrero na croro4xirunift Aenr. Y srocri Ax(epeJla rr,roxyrr 6yrr-r

nuxopucrani qr o6'ertz seJleHoi eHepreTr4Krr rar i crcnAna TeruIoTa nignpueucra.

Cryninr o6rpynronauocri HayKoBHx noJloxeHb' eucHosrie i
perouenAauifi , cQopmy.nioBaHrx y Ancepraqii', i\ locronipxicru

Ananig no4anoi Ao 3axucTy gr.rcepraUii ra ny6nixaqifi AI4cepTaHrKI4 Ao3BoJIte

4iftru rr.rqronKy, r{o HayKoBa o64pyuroranictr i Aocronipuicrl auxlaAeHr4x y HI'rx

peoynrmrin aa6eruevyetrcs BI,lKopI,IcTaHHtM 3araJlbHoupufinrrnx po3paxyHKoBl4x

MSTOAIIK, rqO 6aSyrO6ct Ha K;1aCUqHUX analitUqnl{X Ta qHCeIbHUX niAXoAaX, qirxnlt

Blr3HaqeHHf,M o6'exry Ta npeAMeTy AocliAxexns, Irleru i 3aBAaHb ,qr'rcepraqifiHoi

po6orra, cficTeMHuM 4OCliAXenUrU Ta y3afEurbHeHHffM perynsrarie HayKoBLrx

po3po6oK eir'{usu flHvrx ra
ri4po4usauiru.

sapy6ixHllx Saxieqin 3 rerlJloMacoo6rvriny ra

Hayroni uonol1eHH{ Ar4ceprauifinoT po6orn e AocrarHbo o6rpyHroBaHHMh.

C$opruynboBaHi BTIcHoBKI,I e KoHKperHI{MI4 TA CTOCV}OTbCq BA)KJIHBI4X ACACKTiB

aKyMyJrrcBaHHs teuosoi enePrii.

Hayroai pe3yJrETaTlr Ta rroJroxeHH{ Ancepraqifinoi po6oru sHafiuuu npaKTLIqHe

Br4KOpI{CTaHHrI.

Hos[gua HayKoBux rloJrorr(eubr sucuoslcis i percorvrengauifi Allcepraqii
Hayroni fioJroxegHr, B]rcHoBK]r, xri xapagepr,r3yrcTbcr HayKoBOrO HoBr,r3Ho]o,

cif oprnrynroaani amopou cavocrifino. Bonlr ni4o6paxalorb ii' nayroruft BHecoK y

pOer'rSaurU KoM[JIeKCy 3aAaq IqO nos'q3aHi 3 npOqecauu aryrr,rynrUii rennOrn. Anali:
srr,ricry ,uracepraqiinoi po6orr.r Konur A.B. Aae niActasu crBepAxyBarl4' ulo

cQopvryJrboBaHa aBropoM Mera AocJriAXeHHfl AocqrHyrd, 3aBAflKH Bt4pirIeHHlo

frOCTaBJreHr4x 3aAaq. PeSynrTATu aualiruqHl4x, qI4ceJIbHHX Ta eKCnepHMeHTaJIbHI4X



Cepe4 naft6inbru BaroMrlx HayKoBr,rx pe3ynrrarin .qucepraqifiuoro rocligxeuu;r,
xri nuepure 4ocarnyri, cniA siAguaq[rz:

l. Bneprue c$opnrynronaao reoperzvxi niAxoAr.r sa ocnoni npoBeAenoro
anaritFrxoro ra ql{ceJlbuoro MoAeJrIoBaHHt renJroMacoo6r',rinnux ra rigpoquuauiuHux
upoqecir rerrJroBoro aKyMynroBaHHq Anq orrr,rMiraqii nouc'rpyxqii r"ro6irrHoro
TenJroBoro aKyMyIqTopa, a caMe:

- Brreprue aHaairruHo AocriAxeHo rrpoqec reunoo6lriny ncepeqvni ((renJroBoro

sApD) 3a[oBHenoro uarepianoM B rKoMy ni46ynaerrcr upoqec $aronoro repexoAy;
- po3Br.rHyro reopiro paAiaqifiHo-KouBerrr,tBuoro .ren.noo6ruixy npu nniaronouy

runixni piguxn 6in-n neptr,rr<dlrnoi narpiroi nJracrrlH[. ,{ocligxeno craqiouapny ra
uecraqionapxy sa4avi rennoo6ruiHy 3 ypaxyBaHHrM, ulo ocraHHr oflr4cye Mr,rrr€Be

(nt6yxone) KurtiHgr piA[Hn na narpirifi nonepxni. Buepure orpr,rMaHo auanirrz.rHufi
po3a'rsox sa4av ctaqionapHoro pexr.rMy Arr rpaHxrrHnx yMoB, rrlo Marorb nocrifiuy
reMreparypy crinru ra noctifinr.rfi renrtosrfi norix uepes criHKy. B petyasrari
piruenua necraqionapnoi sa4avi, oTpr,rMaHo rvinrE upo(lilir revueparypu ra
xoe$iqienra teunonigga.ri y uapooifi nninqi s sarexnoc'ri nig vacy. BasnaqeHo gnrue
aunporrainrcaannr (vuclo Crapra) na xoeQiqieHr rennori4gaui;

- po3Br{Hyro uecraqionapxy MoAeJrb ocrrl4nroroqoro noroKy pi4rHn y nJrocKr4x ra
qurinApuunnx KaHarJrax 3 rropr4crr,rM cepeAoBr,ruleM. llpoeeAeHo nopiauruur
analitrqnnx AaHI4X 3 rU.ICerbHr,rMI,I pe3yJrbraraMu, o.qep)KaHr4Mr4 3a AOnOMOTOIo MeroAy
tparor Eonrqrraana. llorasaHo, ruo none4iura ocur4rrorcqoro noroKy piannu nprz

snr[si ocqurroKrtroro rpa.uieHTy rricKy Bu3Haqa€Tbcr,uBoMa 6e:poruipnnva
[apaMerpaMr,r - qucnaMu Crpyxaaa ra ,{apci.

2. Bnepure gocni4xeuo rennot[isu.rui sracrusocri HoBocrBopeHoi rr.r6yxo- i
noxexo6egue'rHoi reunoaryuynrcro.roi pignnu Ha ocrosi BoAopo3qr{HHr4x nonivepie
lporrroM BltKopr{craHHr qorl,rpbox olaJrroBaJIbHI,rX CeSOUiS, a CaMe nurolroi
teuoerrtrocti, repuoquxliuuocri, rycruru.r ra BoAHeBoro [oKa3Hr,rKa.

3. Bneprue 3acrocoBauo xov6inonauy MoAeJr6, u1o o6'eguye MoJreKynrpHy 
.

4Unanriry ra AvcvrrTaruBuy 4znauixy sacrr4HoK AJlx MoAeJrroBaHHr B3aeMoAii qacror
TelJroaKyMynrolo.roi pi4ann,

IlparcruvHe 3uarreHHq orprrMan[x perylnrarir
1. 3a pe3yJlbraraMl,I MareMarr4rl'ofo MoAerroBaHHq i rorranlercuux

eKclepr,rMeHTurrnux 4ocni4xeHb crBopeHo ctlcreMy Ar,rcKperHofo onarJreHHr 3
3acrocyBaHHrlr Aoclignoro spatra nro6inrHoro renJroBoFo aKyMyrqropy.,{rzcxperuy
cucreMy olaJreHHr 6ylo sacroconaHo Bfleplue ui4 uac anapifinux niAxlouenr s ITT@
HAH Yrpaihu (v. Kuin, nya. M. Kauxicr, 2a) m rrre4uxo-pea6iniraqifinorr,ry uenrpi
MBC Yrpaihu <Kpeuinqi>> (c. Tarapin, Ieano-(Dpanxiucrra o6lac.rr).

2. ctnopeno AocniAsnfi sparor vo6inrHoro renrroBoro aKyMyrqropy MTA-
0,5MBr, 3acrocyBaHHt tKoro Ao3BoJIuro ga6egne.{nrn cr€ure renrorrocrartaHHq B

Kopnyc rue4uro-pea6iniraqifiuoro rleHrpy MBC yxpainn <Kpenainqi>) ra 3aorraar.rru
2700 rBr'ro.q 3a orrarrrcBzrrrbnafi nepio4 2e22-2023 pp.



3. ourfiruigosaHo KoHcrpyKqirc entricHoro axyMyr.sropa s sKifi sacrocoBaHo rpr.r
po6ovux rira - remonocifi (noaa), HoBa KoMno3r.rqir rennoaryynayfforc.roi pi.uNHrz ra
uarepiany s $asonrrr.r [epexoAoM, rrlo Ao3BoJrr.rJro ni4enrqurn renJroBy aryrrlynruiro i

[oAoJrar[ Te[JroBoMy crpauQixaqiro uo sr,tcori eunocri.
4. 3a p$ynbraraMr'r MareMarr.rrl'oro MoAeJrroBaHHr i rounrercnux

eKcuepr,rMeHT€urbHr,rx A0crigxeur crBopeHo i gacrocosaHo HOBy ea6yxo- i
noxexo6esneqHy KoMno3r.rqiro renloaxyuynnrovoi piaraur ra niai6pano eirnosiruo
AO TeMneparypnux pexuuia rr,ro6inrsoro reuJroBoro aKyMynrropy rr,rarepian r Qaaonnrra
lepexoAoM (nnannennr / sarrep4ixu.r), IrIo - Ao3BonrzJro nirsrjufirn renJroBe
aK)rMyrrrcBauru{ to 56Yo r MTA-0,5MBI.

5. crropeno HoBy KoMrrosuqiro reruoaKyMyJrlorcqoi piarn" Ha ocHoei
BOAOpO3rrLrHHr.rx uoniuepir [p4poAHoro [oxoAxeHHr ra eKcnepr,rMeHrarbHo
gocri4xeno i'i rerurorfisr.rvni uaparvrerprl, rle Ao3BoJrr,rJro BcraHosr,rrz crDox ii
ercruryaraqii - ne uenrre 2-4 porin.

6' Peoymratu MareMarr,rq'oro MoAerKrBaHHq re'noorrlacoo6rr.riHur,rx ra
rigpo4uuanaiuxrx upoqecin uo6imnoro rerrJroBoro ar(yMyJroBaHHa nuroprcraHi a
pospo6qi MeroAr{trHofo ga6esue.reHgf, ocsirHix nporpaM 6arananpin i rraaricrpie
Haqiouanrnoro rexniqHoro. yninepcurery yrpainr,r <Krai'scbKr.rfi nonirexniqHui
iucruryr irra. Iropx CiropcbKoro)).

floeHora BIrI(JIaAeHHq Hayl(oBr{x [oJro]t(eHb, naarepial in, sucHosrcis
peKoMeuaaqifi Anceprarlii n ony6riKoeaHrx rpaunx

OcHosHzfi sl\dicr Al4ceprallii Br4KnaAeHo B 23 uy6nixaqiqx. 34o6yeau
crrrBaBropoM I rrronorpa$ii; 9 crareft ony6rironauo B HayKoBux saxoaux Br,rAaHHrx
Yrpaihr'r; 7 c"arcir orry6lixorano B Br,rAaHHrx, rqo iu4excyrorLcq HQyKoMerpHqHl4rrtr
6asa'ru ganux Scopus ra web of Science; 4 crar-ri ony6aixonauo B 3aKopAoHHr,rx

$axolttx Br'rAa'Hrrx; 2 uarentis yrpaihr,r na s[HaxiA. perylrraru AocriANeus no
Aacepmqifinifi po6ori AonosiAanucq na l5 vixnapoAHr,rx HayKoBNx roH$epenqirx,
upo qo cni4.rarr orry6nixonani resu Aonoeirefi.

Koporna xapaKTepr.rcrtna rrricry po6oru
,{racepmqir e 3aBeprrreHoro HayKoBo-AocJri4noro po6oroo. Tercr Auceprauii

cKrraAaerbcr si Bcryly, ceMr,r poa4inin, ru cnonxin, clucKy Br.rKoprrcraHlrx
nireparypnax AxepeJr s 235 uafiveuynanr ra Aora.rxie. 3aralrHufr .o6cgr
4ucepraqiftuoi po6oru cuaqae 386 cropiNoK Marrrr,rHonr{cHoro reKcry. po6ora uicrnrs
105 pr.rcynrin m 20 ra6lnqr.

BiAnosiAno go sruicry po6oru y acmyni BLr KJraAeHa ra o6qpynroaaHa
arryaarnicrr reMr,r Ancepraqifinoi po6oru. llorcasaHr.rfi 3B'g3ox HayKoBr,rx 4ocriqxeHs
3 HayKOBr'rMlr flpofp€rMaMu, ruraHaMr.r i reuavru, cniseuroHasueM rKr,rx e sAo6ysaq.
cr[opuynronani uera i oc'osHi 3aBAaHHr Abcniaxenr, onucani o6'exr, npe4ver i
MeroAr4 40Cri4Xenr, HaBeAeHO IIOJTO]KeHI'T npo HayKoBy HoBr43Hy i nparcrrvue
3HaqeHHr orpnMaHr'rx p$ynb ario, a'rarox nane4eno 4ani npo anpo6aqiro pesyrsrarie



Al'IceprarliiHoi po6orlr Ha KoHoepeHrlirx, ra npegcraBJreHo ri4orraocri npo oco6acrufi
BHecoK e4o6ynava :ra fioro ny6niraqii:a revorc Auceprarlii.

Y nepwomy pozdini 4lrcepraqii nane4enzfi ouxg lireparypHt4x Axepel 3a
reMoro 4ucepmrlifinoi po60Tr,r. posuxnyro cytacuufi. craH npo6nev
TerrJrorrocrarraHHr. flpegctaueno garanrnui Halp{M po3BrlTKy Cr4creM
TerrJlorrocraqann.f,. HageAeHo ocHosHi xaparffepr.rcrlrKr4 KO)r(HOrO S eranis 3 gnr4coM
npo6nerra ra MeroAEIMr' ix nrpiurennr, ulo BriHr{KaJrr,r Ha KoxHoMy 3 HHx. oAsnv :
npiopureruux nanprnrxir, qo Br.rHr,rK y nepexiAuorr,ry peNzui sia 4 ao 5 eranie -
TpaHc[opryBaHHr relJroBoi eueprii aJrETepHarr4BHnUn cnoco6aMr,r 3a ronoMofo]o
tuo6inurlax renJroBl,tx axynaynrropia.

Bus'aqeHo ocnosHi cuoco6lr axyrr,rynrqii renJrorr4, ulo .qoqirrHo 3acrocoByBar14
npz uo6inrnoMy rpaHcfloprynanui renaosoi eueprii. Hafi6inrru trepcneKTuBHr,t Mz e
repnaoxir'rivnzfi verog, ulo ,qo3BoJrre ga6egneqnru BficoKy reMneparypy arcyrr,rynruii ra
3acrocyBaHHr rraarepianin s Qa3onuna [epexoAoM npr,r He Br,rcoKr4x reMneparypHr4x
pexr,rMax 4o l50oC.

o6rpyntorauo arryaa'ricrb crBopeHHr ruo6inruoro reflJroBoro ar(yMynrropy ra
4oqi$uicrr fioro sacrocyaaHHr B yMoBax 6ofiosrx aifi ra ua4aauvafinnx curyauifi, uto
6aryerrcr Ha flpr4Hrlr{nax teuloruacoo6liny i riapoluuauircn. B pery.nrrari aHariry
niteparypnux AXepeJr ra 3 ypaxyBa'HqM cKJraAHoro rexHororiquoro crauy
reflJrorrocraqanur n Yrpaihi 6yno cQoprvrynboBaHo HayKoBo-TexHivuy npo6neny.

[pyeouy pozd,rai aprynrenrosa'o nl4csiraeni npo6nerrru i nepcnerrunn po3Bt4rKy
npoqecia arynrynroBauxr rerrnou.r. Anaai:yrorrcx pisni rexuolorii ra o6la4uaHHr, rre
AO3BOJrre ga6egneqmu pisni reuoni uoryxnoc.ri, revneparypHi AianagoHu ra qac
aKyMynroBagux.3 oraa4y na nepexig go novipulrx Aiana^rouin lelrneparyp 4 i 5
noxolinr cr4creM renaoga6egnegeHHr, Ae y xxocri AXepeJIa 3acrocoByrorbcq o6,errfi
SCIEHOi EHEPTETI,IKI,I, rrAfi6irrrUr NEPCIIEKTI,IBHI,IM, BBa)r(AC ABTOP, E AKYMYJI}OBAHH, HA
ocnosi rexHonorii npnxonanoro (rarentnoro) s6epirauHr eueprii a6o renrorrz
$a:onoro flepexoAy' B srocri po6ouoro rina uponouye.rrcr rraarepialu a6o pevoezuu
n rrr'rx ni46yraerrca $asoaufi nepexi4. Taxy rexuo.noriro sacroconyrorr y uo6irsul,x
TeIJIOBITX aKyMyrsropax, ocrilrru ocHoBHOrO flepeBaforo e 3HaqHa
reflJroflpoAyrrunsictr upra ni4uocuo He BeJrr4Kax o6'elrax.

3uavny ynary npragineHo MeroAaM MareMarr,rr{Horo MoAenroBaHnr, axi 6yn ra

sacrocosa'i npu nrapirueuni sa4av renrouacoo6niny ra riApoarznavir u trpr4
renJroBoMy axyuylrceauui.

Y mpemm.uy poedini ayropoM Br'KoHaHe MoAeJrroBaHHr npoqecy renroo6uiHy,
*e ri46ynaerbc.r B xoarcianruift rpy6i - (Te[noBoMy aApi>>, rra 3arroBHeHa
rrrarepianolr 3AarHr4M go {a:onoro nepexoAy. flpone4eHe MoAeJrroBaH}r, no3BonHro
Teoperrrrrr'o Aocai,4rzru suiny revnepa:rypa naarepiany s $asonraM nepexoA.M npr.r
narpieanni/oxono.qxenui 'ra porno4in reMneparypr4 no nruplr'i uuli'Apa ((rerJroBoro
trpO).



.{ucepraurxoro 3a p$yJrbraraMu MareMarr4qHoro ana.nisy 6yro orpuuaue
pinn'*rx, qo orurcye [poqec narpiaa'nr rr,ra:repia.ny s $asoeuv nepexoAoM acepe4uui
(TerrJroBoro rApa>, BpaxoByrovu pagianrHe [epeueceHH, TeflJrorrr.

Y po6ori aBTopoM orpr,rMaHo posn'r:or ragavi cnprxeHoro renJroo6nainy npr
unisxosoMy rzni''ni pil'uuu Ha Beprr,r*ElJrbuift nnacrrani. poem",ryro craqioHapuy ra
uecraqiouapny sa4avi tenroo6rrrixy, ocraHHr 3 rKr.rx onrrcye Mnr.r€Be (ez6yxone)
Kt'ruinnq pi4nnu na narpirifi nonepxni. floxasaHo BnJrr,rB Br.rlpoMiurosaHHg ra pirHrzui
reMrreparyp l,rix crinxoro ra pigranoro na nposinr reMreparypr{ n naponifi nnisui.

B pesynrrari nnpiruennx necraqionapHoi aa4avi orpr'Ma'o 3aJrex'y eiA qacy
suiuy upo$inro reMreparypz ra roe$iqierra rennosiaaa.ri s napouifi nnisui.
llorasaHo BnJrr4B Bri[poMinrosaHqq (vncna crapxa) na roe$iqienr ren,ronil4avi.

Pospo6aeuo necraqionapxy MoAenb ocq'Jrrorcqoro noroxy pi,quH, y nJrocKr'x ra
quniu4pzuuux KaHaJItx 3 [oprIcrI,IM cepeAoBr,ruleM. Ananirr.rqni AaHi nopirnoBzlJrr{cq 3
qr{ceJrbrrr,rMr.r pe3yrbrarai{u oAepxaHr,rMr.r 3a AoloMororo MeroAy rparoK Eoruqrvaua.y .,emsepHowy posgini [peAcraBJreHo pe3yJrbraru KoMrrJreKcHHx
eKc[eprrMeHT{r.Jrruzx 40cniAxeur po:po6xr,r rennoaKyMyJ[orcqoi piar,ftrra. flponelerro
eKclepuMeHTaJ*ni 40cnigxeun.r ocHoBHr,rx .renrosirr,rvHux BJracrr,rBocrefi, Halauo
perorr,ren4aqii qoao i'x Br{Kopt4cranHr.

.{eceptantroro poepo6neni MeroAt'Kr,r gocri4xeur renloaryvy*orou.i
s4arnocri MeroAoM T-hiStOry, nurouoi reruoevuocri, rycrvr]Hrr, BoAHeBoro IIoKz|:}Hr4Ka
Te[noaKyMyJrrorouoi piAnuu. crnopeno neo6xi4ni ercnepuveu.ralrui creHAr4.
To'rxicrr i naAifinicrr pery.nrtaria eKcnepr,rMeHT'rrHux rocriAxeHb 3yMoBJreHa
Br,rropr4craHHlM c)rvacHr.rx nuviproaalruo-pe€crpyloqnx npr.rna4in.

B pesynrrari [poBeAeHr,rx KoMlJreKcHr,rx eKcnepr.rMeHTaJ*gux gocli4xeHu
BCTaHOBJTeHO 40qimxicrr BlrKopr{craHHr y cxna4i TelnoaKyMyJrrcroqoro rrrarepiaay _
no4vt, anrn{pr,r3y, KcaHTaHoroi i ryapouoi rarr,reai. ExcnepunrexralbHo BcraHoBJreHo,qo nig6yraerbcr [ocr)moBe 3Hr.rxeHHr renJroaKyMynrorouoi s.uaruocri :pa:xi e
ctnopenoi TelJroaKyMyJ[Oro.roi pilr,rnn. Bcranoureno, u10 40cai4xeui nora.:Hrxu ue
MaK)Tb O6rrlexyrovoro xapaKTepy 

''px ercnnyaraqii ruo6ilruoro renJroBor-o
aKyr!{yrr.nropy MTA-0,5M8I.

Y n'nmotny pos4ili npeAcraBJleuo pe3yJrbrarr,r quceJrbHoro Mo,rIeJrroBaHH,
upoqecin yrBope'Hr CTpyKTypu n xoroi4nux clrcreMax renroaKyMyrroloqono
lrarepiany 3 3acrocyBaHrrrM rporpzrM Scalable molecular dynamics NAMD ra visual
Molecular Dynamics. pe:yarratu MoAeJrroBaHHr Ao3BoJrrrorb orpr'Marr, yrBneHH,

'1040 
uexauisvio yrnopenua pianzx nzgin viqel i $opr'ryaanHr ix crpyrryp. npn

uoge*onanni yrBope'Hr crpyKTyp y r<onoi4in npo6reuoro e pisnraqr [pocropoBo-
qacoBrlrx naac'um6is KoMrroHeHT 40Cri4Xyuanoro cepeAoBlrrqa. Tar, Anq npr4KraAy, y
BoAHoMy posvr,tHi ronoi,qHi qacrKu ruarorr po:rvrip l,0xl0-8u (l0Hrrl), a MoJreKyrra BoAr.l
rrrae 

^iarraerp 
6nusrrufi go 3,0x10-10 rr,rerpa (0,3uv). o.renr.rgno, 

'1o 
piruuqr n

flpocropoBr'rx lracurra6ax cyrr€Ba. Asaloriqua npo6nenaa Br,rHr,rKa€ i npa ypaxyeanui



qacoBr,rx Macrura6iB, ocKinbKra e pi3H[qr y rrrBlrAKocri pyxy qacraHoK KoroiAy i
MoneKyJrrr BoAr,r.

fui nupiruenna ql,rx npo6leunzx rrr4raHh Ar,rcepraHTKa rponoHy€
3acrocoByBarr4 MeroA Ar{cr.marvrBEvtx qacroK DPD, :po6nnue npxlyqeHHr npo
po3ulrA piguunoro Auc[epcHoro cepeAoBtrrqa n roloi.qnux cr4creMax, qK aHcaN.t6rs
Kpa[eJr6 piAuHLr (soft particle), po:naipz .sxux 6rugsri 4o posrr,ripin xoaoi4ul.rx
qacrr4HoK. Taxe upzrryueHHr Ao3BoJrse nupiruurz npo6lerr.ry pitnr,rqi naacurra6is
cl4creMr4 spienrnurr,r ik, [p]r qrorr,ry r6epiraerbcr gocroeipuicrr olpr,rMaHr,rx
pesynrraria. B pesynrtari npoBeAeHoro MoAeJrroBaHHr .qocniAxeuo cniesiaHourenHs
notenqiania cr4creM <<roroi4-roroip/ <Konoi.q-po3qr4HHr4K)) 3 Merolo yrBopeHHq
peyrBTyroqux crpyrTyp. Ha uiAcrasi gocri4xeur BcraHoBJreHo cnissirHoueHHr
norenqianiu Ao clpyKTypoyrBopeHHr qacroK c)Dc4x peqoBr.rH TelJroaKyMylrorcquoi
pi4lrxu. Peaynrtarlr 4ocni4xexr eKcleplrMeuTErnruoi i pospaxyuxoaoi crpyrffyp
cl,IcreMr,r, rqo uicrrrr irorrrinri rao6ynrpni crpyKTypu r<oroi4nr.rx vacror, rricHo
AOCr'rrb 406pe ropenrcrorbcr, qo cri4vnrr npo aAeKBarHicrs :acrocynannr 4anoi
uogeri Anr aryrlryJrrqiftnux pi4ran.

Y tuocmotay posgini Ar4cepraHToM rrpeAcraBJreHa MeroAr4Ka nr'6opy ra
gocri4xenxr tenno$isrunux uapanaerpin naarepianir a Qaronnu nepexogov, rxi
MOlKyrb 6yru :acrocosaHi B (Tenrorouy aqpi>. Eyno nporeleHo ur,rKjr 3 rpbox
gocniAxenr Anr KoxHoro 3pa3Ka 3a oAHaKOBT{X yMOB npoBeAeHHr eKcnepnMeHry.
orpnuani 4ani 4nr roxnoro 3pa3Ka rrpeAcranneHi sr cepeAH€ 3HaqeHH.s renaoeuuocri
uarepiaay B reMleparypnorvry giauasoni sia 30"c aol05.c. Ha ocrosi ana:risy
eKcrreplrMeHTaJrLHr,rx pe3yJrbrads sN,riHr.r renaoeuxocTi e ralexHocri aig revneparypr.r
narpiry, 6yn o6pauuft 3puBor( qepe3r,rry, ocrinrrra a po6ovorr,ry 4ianaooni reMneparyp
MTA eia 30oc ao 90"c eiH uae cxna4nni nir, rqo norenqifino Ao3Borrre orp'rMarr.r
Br4rrly aryrvrynrqiflry sgaruicrr. Kpirr.r roro, aBTopoM s4 pe3ynbraraMr.l
eKcnep MeHTarJGnr.lx AocriAxeHb MeroAoM T-hiStOry BcraHoBJreHo, uo qepe3HH npH
rpr,rBaJroMy repMorrnKjryBaHui .qo 40 qlruir sa6eaneuye 6eaneuuicrr i nagifinicrs ftoro
BI4 KOpI,rCTaHIUr.

Y coonomy poo4ini 4r,rcepranrKoro AJrr porpo6rr.r yuinepcalruoi onrul,risosaHoi
xoucrpyrqii rerrroBoro aKyMyJrrropa (TA), arufi uoxe 6yru nuropucraHufi e piruux
clrcreMax renJrorrocraqaHHr, B rOnry vucni i axyrr,rynrqifinifi cexqii vo6i.nr,Horo
rerrJroBofo aK)rMyJrrropa MTA-0,5MBI, 6yno rpoBeAeHo rexnoloriqHi i
KoucrpyKrrlBHi porpaxynrr.r,

Ha ui4craoi poapaxynxin 6yna wrsxave'a KoHcrpyxqix i nvrorosaeHr4i
remogfifi aKyMymrop euHicnoro runy 3 ABOMa po60vurrau €MHocrrMr4 i

3acrocyBaHHrM Tpbox po60vnx ril - reuloaryuynrorovoi pi4uHra, ,Ka 3anoBHroe BecL
o6'err.r enrsocri TA; marepiaay s $asonurra nepexoAoM, uro po3Tauo BaHnvr y
(TerrJroBoMy rApi> BcraHoBneHoMy no qeHTpy eunocri rA i ao4a y rrocri renrouocir,
qo pyxaerbcr no cnipani y <<suieruxonouy> reuroo6naiunovy eleveuri. flpoeeleHo
uarypni aunpo6ynannr 40crignoro spasxa rr,ro6inbHoro renJroBoro aKyMynrropy



I

MTA-O,5MBI, 3a pe3yJlbraraMl4 Aocni4xenr o6ragu aHHfl, BHBeAeHo Ha craHAa prnuh
pexzM po6oru i uepe4aHo Ha AocJli4ny-excrnyaraqiq e MeAraropea6niraqifi p1vri,rrleHrp

MBC <KpevriHrri).

BucHosKI't AocrarHbo rIoBHo ni4o6paxarorb xia po3B'fl3aHHs rrocraBJreHprx y
po6ori 3aBAaHb, l,ticrsrr ocHoBHi pesyr brarv Ar,rceprauifiHoro locnilxeHHr ra Tx
AH€UII3.

Cuucox BI,r KopI4 craHHX

sapy6ixni ny6nircaqii.
rxepen noeHzfi i oxonJrroe cyqacHi eirqugnqHi ra

Biruoeignicru po6orH BrrMorana MoH -vrcpairru

lzcepraqifina po6ora e 3aBepIrIeHI.IM HayKoBHM AocriAxeHHrM, BHKoHaHa Ha
AocrarHbo BI{coKoMy Hayl{oBo-Teoperr,rrrHoMy pinHi, oSoprvureHa y noeFrifi
eilnosiAnocri HopMaM i npanzJlaM MinicrepcrBa oceirz i nayrH VrcpaiuH uloAo
HaIIVcaHH-q ra o0opvrneHHs Al4ceprallifi Ha 3Ao6yrrq Hayr(oBoro cryneHr Aor(ropa
HayK.

Anrope$epar 3a crpyKryporc i rexHiqsuvr
Br{3HarreHr4M MiHiCrepcrBoM oceiru i uayrra VxpaIuH

o$opvureHHrM

cTaHAapTaM,

BlAnoBlAae

fioro slaicr
uoeHicrro niAuosiAae snricry Akrcepraqifinoi po6orH.

[ncrcycifiui rHTaHHfl Ta 3ayBa]KeHHfl Ao Ar{cepraqifiHol po6oru, rrci
uorpe6yrcTb rorrcHeHb:

llpegcraBJleHzfi rexcr Al4ceprauifiuol po6or u rae 3Mory :po6zrp1 BHcHoBor( rpo
BI4coKI4ft nayr<oBo-Aocni4ut'tqrrzfi pineur orpr4MaHr{x pe3ynbrarie, ix opHrinanrpricrs
Ta BaroMrcTb aBTOpCbKrix y3aftIJrEHeHb.

AHaaisyroq' snrict uo4anoi Ao 3axrrcry 4ucep.raqiftnoi po6ou ra :po6ner.ri
BI'CHOBKI,I' BBDKAIO SA NOIPi6HC BI,I3HAIII,ITI,I HI,I3KY AI,ICKYCifiTTUX NqNOXCHb, A CAMC:
I . llorpe6ye 

''orcHeH'r, 
sKr4M qr,rHoM B npoqecax ,.uarpinauHr- oxoloqxerrHr,,

rycrr'rHa PCM seaxaerrcs noctifiHoro [prr nocdftnift uaci, n rofi xe qac,
reunoeuxicrr e Qynrqiero reMleparypr{ (c.g7,)?

2. rlorpe6ye 
''orcHeHE, 

r*r,rM qrr'oM KopeJrronrbcr pe3yJrbrarr.r rr,rix co6oro, rri
Haae4eni Ha pr4c. 3.1.2 i 3.r.3.. Kpiv roro, Ha p'rc. 3.r.2 neo6xiaHo HaBecrr4
norcHeuHr crocoBno eKc[epr,rMeHTzlJrlHrrx roqoK 1.1, 1.2, ..., 2.3.

3. Ha crinrru uparoeipnurra 6yno npuirutru, qo nplrpoAHa ra Br4MyneHa xoHseruig
ua rpanr'qi si sosHi[rHroro i nnyrpiuHbo]o noBepxHqMr.r renroBoi ncrasKh
ni4cy*ra a reM[eparypa pcM na rpanr'qi nnyrpiururoi i soeHiuHrol noBepxoH'
(TerrJroBoro rApa> n 6y4r-xxu[ uouern qacy Mae oAHaKoBe 3HalreHH, (T*r = T*z)( c.101)? 3rigno r pe3yJrrraraMr4 Ha prrc. 3.1.4 aoHz Mar.orb Aeuto eiaviHHi
3HAqCIIH'.

4. B 4r,rcepraqiftHifi po6ori po3rmAaerEcr Br{naAoK Koru4 rapoBa nlinxa na narpirifi
criHqi nuuuxae Mr{r'reBo (vnr, eae rrzniHnr) (c. l l5). Hacxi*xu npaeorraipHri
rarufi niAxiA Ao po3fnrAy upoqecy? gxa npu rlboMy BeJrr{qaHa rycrr,lHr,r renroBoro
noroKy na crinqi i nacxilrru roua nigpi3*qe.rrcr ei4 Kpr4Tr4r{HOFo rHaqeHHr?

5. 3a peaynrraraMr{ 4ocri4xeur 6yro rcrauoene'o, rqo (puc. 3.2.5) s6i,',r,ueuHr



paAiarlifiHoro re[JroBoro noroKy [pv3BoA]rrb,4o inrencu$iraqii cnprxeuoro
rcuoo6lriuy. rlpr qrorr.ry reM[eparypa napoaoi uirru rvinroerrcs niA neperpiroi
?'i go reunepalypr.r Hacr4qeuss Ts . ficulvr qulvr [pr,r Br43HaqeHHi .{r4cra craprca sr

. BpaxoByrorrcs gl,riua renro$iauunux alacrnaocreft napu?
6. rft,rrr,r MoxJrr,rBo rrorcHr,rrr4 xapaKrep gruinu reuroelanocri qepesiry i s6i6rxeHHq

fioro naacn n peeynrrati {r,rKni.{Hoi po6orz ( pr.rc. 6.3.4)?
7' Ha uiAcrasi sKrax rraipxynanr 6yn o6panuft napianr cyuinrnoi isorrqii ncix socur4 14

aryuynxropin, a He Br,rKoHarr,r iT inar,rsiayaJlbHo Anr KoxHoro, a6epirarour4 B raKoMy
aapianti naoxr[sicrr ik o6crryronynaHur B rrpoqeci ercnnya.raqii?

8. llpu npe4ctaueHi pesynrrarin Qirr.rvnoro i .{uce*Horo eKcnepr4MeHry no
gocri4xeHuro ri4pogr.rnanrixu i teuroo6viny y MTA seo6xiAno uanecrn aHaris
uoxu6ru 4ocli4xenr i o6po6rr,r eKcflepr,rMeHriu]bHrrx .rlaHr,rx.

Bxasani 3ayBoKeHrur He 3Hllxyrorb 3araJrBuoro rro3r4Tr4BHoro epaNeuHa ni1
gucepraqifinoi po6orra Konur A.B., xxe Mae BeJruKe 3HaqeHHr Ar.s po3Br.trKy naerorie
aryruynxqii rerrJrorr,r B JIoKaJrlHr.rx cucreMax renloga6egneqenxs.

BI4CHOBOK
orpznaaHi pe3ynbrarl,r ra Br.rcHoBKu Murrorb HayKoBy HoBr43Hy, BaxJrrBe

Teoperr'rqHe ra [paKTr.rrrHe, 3HarreHHt, po6nrtr 6esnepeuHzi BHecoK y po3B]rroK
Teoperr{lrHr4x 4ocni4xenr npoqecir renlovacoo6ltiuy i riapoaunaMixu s vo6ilrsnx
arryMyJrrropax rerrJrorr,r.,{ocligxelrnr Br{KoHaHo Ha BICOKOMy Uayxonorrry pinui,
uarepian BrKJraAeHo qi'rro fi o6qpyuronauo. Buxopucrano 6araro rpaSivrux
y3ar€rnbHelrb pesynrtarir naoAeJIIoBaHIrt, qo 3HaqHo noJrertuye cnp uiltsr1s rr,rarepia,ry.
Yci encHosrs,r e qirxo apryMeHToBaHrdMn.

lucepraqifina po6ora Kouvr Aninz BacnriBHa <TenroQisH.lHi ocHoe4 cgcreM
Ar4crperHoro orraJreHHr 3 3acrocyBaHgrM TenJroBr.rx aryvynrropir eusicsoro rr4ny) €
HayKoBoro flpaqero, .rra ai4nori4ae [yHKraM 7, g, <flopr4ry [p]rcyAXeHH' HayKoBr.rx
cryueuin>, 3arBep.qxeHoro [ocraHoBoro Ka6inery Minicrpie yrcpaiHra ai1 17
Jll'rcrorraAa 2021 p. J'{b1197 (si :rraiuauz, 3arBepAxeHr.rMr.r nocraHoBo}o Ka6inery
Minicrpin Yxpaihlr sia Ng 502 eil 19.05.2023), a ii aarop, KoHur AniHa BacrzrieHa,
3acJryroBye r{a [pr4cyAxeH]rr HayKoBoro cryneHr Aorffopa rexniqsnx HayK 3a
cueqiarnnicrro 05.14.06 - rexniqna renno{ianrca ra rrpoMricnoBa relnoeHepneraKa.
OQiqifiHafi oroHeur:

AoKrop rexuivnux nayr,
npoQecop Haqiouartuoro rexsiqnono
yninepcurery Vrpaihlr
<KziscbKr4fi nonirexHiqnrafi
ivreni Iropx Cir<opcbKoro)),

aani4ynarr Ka$e Apu aroMHo Banepifi TY3

ploJ.vir 3acrynH14r(

neKcaHAp CIPI/VI

llilurac B.Tysa 3acBiArryrc


