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<KpioreuHi HaHocrpyKTypra y ni4xputifi i o6rvrexenifi reouerpii:

BnJII,IB H ulHopoerraipy Ha crpyKTypH i sracrHnocti>>,
rrpeAcraBnel{y na sAo6yrrr HayKoBoro cryrleHt AoKropa
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0l .04.07 - $iztrKa rBepAoro tila

,{ucepraqifiHa po6ora Kpafiurorosoi H.B. np}IcBtqeHa sce6i'IHoMy

QyH4arvreHT:trrbHoMy Br,rBqeHHro pirnrx rutnin HaHocrpyKTP, uixaroMHa a6o

naixuolexynrpHa B3aeuoAis y trKlIx Mae uplIHIII4rIoBo pirHnfi xapaKTeP, 3 Merolo

BcraHoBJreHHr y3araJlbHrorcrrl,Ix [pl{HrlIanis no6y,uoBl,I TaKI,Ix o6'errie He JII,Irue B

3arrexHocri sia rnrr), nraeuo4ii, a i niA cuoco6y BIIHI,{KHeHHS reoMerpl,IrlHo-

rpocroponoi o6uexeHocri, nprpoAHo rIpLIraMaHHoi HaHocrpyKTypaM ssarari.

Tarca o6uexeHicrs 3'rB[rerBcr B cl{Jry riHIles}x porrraipiB caM}Ix HaHocrpyKTyp,

flKrqo BoHr{ isonrosffii, a6o B}r3Haqaerbct siAcraHtrdlr rraix HaHocrpyKTypHHMH

KoMnoHeHTaMr,r, flKrqo BoHr,r iuryrorr B BI{HIIAi aHcana6nig HaHoposrraipHnx
rracrnHor, rri MoxryTb B 3aJrexHocri nig pisHr.D( yMoB B3aeMoAirrra neBHI,IM qI,IHoM

naix co6oro. EescyllHisHo o6uexeHI,IMH e HaHocrpyKTypI,I, sri Qopuytorbcfl y

roplrcrr.D( cepeAoBr,rqax, oAHIIM is pisHonraAis tKllx e rap6ouoni crilrHnrcu, lxi

Bnepue clrnTe3oBaHo aBTopoM AlIcepraIIiT i AetanbHo po3rJlflrryro y Al,IcepraqiT.
feouerpuqHo npocropoBa o6uexenicrr raKolr BI{HI,IKae Ha [oBepxHfi

rpucranin. Ponr rroBepxoHb 3 rrpl{TaMaHHnun itvr crpyKTypaMn, tK roKa3aHo y

Alrcepraqii, e Br,BHaqaJrbHoro Nrfl, QoprvryraHl{fl Tax.IIa iHruI.D( HaHocrpyKTyp.

B ocraHHi poru Ba:KKo snaiawr tKycb rpl{KrlaArry o6nacrr a6o HayKoBy

cibepy, y rKlrx He 3acrocoByBitJlllct 6 a6o He BpIBtIiuII,Ict 6 piuroro rl'Irry

HaHOCTpyKTypU, ToMy al(TyaJlbllts'l'b qrer AIruttP L4qr|.l|aur PLrLtLr rr4

6escyuHieHoro, TlrM 6inrue, ilIo y qifi po6ori spo6neHo AocI,Irb BAarry cupo6y
roLry arffyaJlbHlcTb qlel Ar,rcepraqifiHoi po6orH

cr{creM arn3yBar:lr yMoBra i npnnqunu no6y4onu pisHrx HaHocrpyKTyp B

3aJre)KHocri nia rlrrry reoMerpr.rqHo npocroponoi o6uexenocri i xaparcrepy

nsaeuo4ii, rK B)r(e 3a3HaqeHo BI,Iqe. Ocrinmu Al,Icepraqiro H.B. KpafiHrorcosoi

npr.rcBflrreHo caMe BcraHoBJIeHHro B3aeMotn'lsrcy nrix pornaipaura

HaHocrpyKTypoBaHm o6'erris ra ix BJIacrI,IBocrtMI,I: crpyKryPob, Qasonurvru
craHaMu i neperBopeHHflMr,r y rBepArD( aroMHr,rx ra MoJIeKyntpHID( HaHocEcreMrlx,

ro siAnoei,qHicrr reMrr Arrceprallii cneqianrHocri <Qisnra rBepAoro rino> He

BI,rKJrI,IKae cyMH i g in.

,{racepraqir cKJraAaerbcr ig 3araJlbHoro Bcryrry, fl'rrn posAinin,

y3arzlrrbHegrx szcHosrin i nepenircy nnropl4craHl{x Ax(ep€n, srcntrt Hani'rye 322

nafiuenyBaHHr, a raKox anoraqifi yrpaIHcbKorc Ta anrniftcbKolo M0BaMI'I. y

AoAarrqy HaBeAeHo rrepeJrirc po6ir s4o6ynaua, trcwtrt tuicruru 38 rry6nircaqifi, 3 tKI'Ix

23 crarri y ni4oMrD( repeBarKHo uixuapoAHlrx )rcypHarlax 3 BI{coKI,Iu pefiruHroM,

3 HrD( 9 crarefi orry6nixogaHo Ar,rcepTaHroM 6eg cninanropin. PesyJIbrarI'I AaHoi



po6oru AouosiAanrvrcfl, Ha 6ararrox rr,rixHapoAHlrx ronQepeHqirx, qacrKoBo

repellqeHlrx Y AucepTallrl.
y ncryni o6rpyHToBaHo aKTyaJrbuicrr reMlr po6oru, BKa:iaHo Ha 3B't3oK

Ar,rcepraqifiHoi po6orn 3 HayKoBI,IMI{ nporpaMavtu ra reMaMu, mi B}IKol{yBarfircfly
eiAAinax, A€ Ar,rcepraHT rrparlroBanra) qirrco cifoprvrynboBaHo Mery i gaeAaHHr

AocniAxeHb, xri 6yno BI,IKoHaHo.
IIepuHfi porgiJr rrpucBrqeHo Ha roqarrcy reoperl,ruHoMy po3rntAy aroMHax

igonroraHnx ruacrepin, srctttrt rroKa3aB, IrIo Nrfl, ni4HocHo Marlux xracrepin
Tr,rnoBr,rM e QoptnrysaHHfl TaK 3BaHLD( 6araropa3oBo gAsifiHlaKoBarr[x qacruHoK

(B3r{) 3 ocflMr{ cr,rMerpii n'sroro noprArry. Taruun E3tI e ixocaelpn i geraegpu,
rrci AerarrbHo po3rJr.f,r{yro i npoaHarisoeaHo y Ilborry po3aini TeoperI,ItIHo. ilnt
BeJrlrKr{x HaHoKJracrepin aBTopoM A}rceprarlii Brrepue 3arrporoHoBaHo Ao
po3rJrn4y onrnuigogaHi 3a Qopnaoro reKcaroHanrui qinrHo-ynaronaHi (fIIIy)
crpyKTypr{. I{e HoBoBBeAeHH.r BKiBaJro mJrflx Ao nupimeHH.fl AaBHo iuryrouoi i
HenupirueHoi npo6neuu flnOT.II{y crpyKTypl,I y 3arBepAinrx iHeptHnx ra:iax,
rKy Mox(Ha cQoprvryrloBarl,I tK HeeiAnosiAHicrr rraix reoperI,IrIHI,IM
nepeg6aqeHHrM filIy crpyKTypr y nepenaxHift 6inruocri po6ir i
eKcrrepnMeHTaIIbHlIM cnocTepelrceHHrM a6conrorHo AOMIH)rtOTTOI

rpaHerleHrponauoi rcy6iuHoi OIff) crpyKTypr,r. Aani rroKa:iano, u1o orpnnaani
Teoperr,runi pesynbrarlr Malorb 3alanbrry qinHicrr, ocriubKl,I nopinHrHHt reopii ue
rinmu 3 eKcnepnMeHTarrbHlrMr,r AaHlrMH Nrfl, ruacrepir, lqo Qoprrryrorbcfl y
ra3oBr.Tx crpyMeH.f,x, mi pourrnprorcTbcr, rrJle HaBi$ s AaHI,IMI,I Nrfl MerarIeBI,Ix
xlacrepin rpoAeMoHcrpyBa"ro, Iqo 3aranBHi reopernqHi BIacHoBKLI go6pe
y3roAxgrrorbcr 3 eKcrrepuMeHTanbHI,IMlI c[ocrepe]KeHHtMl,I. fli< i y BIinaAKy

QopuynaHHr KJracrepie y rasoBrD( cTpyMeHfrx, rroKailaHo, Ir1o KJIacrepH ineprnrrx
eneueHrin, orpprMaHi ueroAona iHxeruIii y HaAnJrlIHHnfi renifi, cra6iniryrorbct
raKo)r( y BrrrurrAi caue B3rI, rqo niArsepAI{JIo reoper}IuHi nepeA6a.IeHHfl aBTopa

Ar,rcepraqii, srutrt nponin raKo)r( Bllqepnnuft aHaris peHrreHiscrrcoro
eKcrreprdMeHTy y rlux AocniAxeHHfix. MonercynrpHi KJlacrepw, nxi c$opnaoBaHo 3
niHiftHprx MoJrer(yJr i rex po3rnrHyro y IIboIvry po3Aini, e Ha6araro cKJIaAHiuIauu
o6'ertanan 3 HerleHTparrbHoro B3aeMoAiero, Nrfl, tKI,Ix po3rntrryro [oBepxHeBy
peJraKcarliro opienraqifi MoJrer(yJr B 3iulelrHocri sil ei.qcraHefi rraix roBepxHeBI{M}I
nnorrlnHauvt, rKa rroKasaJra nxpafi HI,I3bKy niporignicrr QopuynaHHfl E3rI y raKID(
KJracrepax. IIefi Br,rcHoBoK 6yno nigmepAxeHo npu nopinHrHni 3 siAordrrdl,I
eKcnepHMeHTaMn Ha MoJrerrynrpHl{x KJlacTepil( y ra3oBl{x cTpyMeHflx.

y ApyroMy posgi"ni fiAerrcs npo KJracrepr,r, sri He e igonrosanvtMvl, a

$opuyrorr aHcau6ni B3aeMoAiro.rlrx qacrI,IHoK. Tarox cnorlarlcy po3rn.flIryro
TeoperlrqHi gac4Ai Qa3oBr,rx reperBopeHb y KJIacrepHI{x c}IcreMax ra MexaHignais

rreperBopeHb. y rIBoMy poe4iri npeAcraBJleHo eKcnepnMeHraJlbl{y po6ory 3a

)rqacrro Ar.rcepraHTa, y gKifi Bnepme npoAeMoHcrpoBaHo, Iqo caMe y KJIacrepHI{x

cr,rcreMax Mo)Ke ni46yrucr npaKTlItIHo rIoBHe crpyKTypHe rleperBopeHnr fl-[t -

fIIIy y aproni, nepe46aqeHe aBTopoM Alrceprallii TeoperI,IrIHo, rplirloMy y

Hr,I3bKoMy BarcyyMi, a He JrlI[Ie npu BeJII,IKI,IX rI,IcKax, fK c[ocrepiranocr paniue y

eKcrrepuMeHTax inuux anropin Ha nporrsi TpI,IBaJIoro nepio4y. Ue craJlo



MOXJTT{B}rM 3aBMK}r HaKOrruqeHHIo 3HaqHoi eHeprii Ha noBepxllflx llonepeAHbo

igonrosaHlrx xlacrepie, sroi BI,ItBI,IJIoct AocrarHbo npn qacrKoBoMy g'eAnanHi

KJracrepis Ars noAonaHHr 3HarrHID( 6ap'epin, .nrci [epeluKoA)Karorb crpyKrypHI,IM

neperBopeHHflM y Macr,rBHlrx Kpr,rcriulur. Carrae MoxJlnnicrr noAonaHwt 6ap'epin y

HaHoKpncrani.rHux aHcau6Jr.flx iHnoro o6'erry, a caue MoJlexyJltpHoro 3aKllcy

a3ory 3 acnMerpr,rrrHlrMr{ MoJIeI(yn auvr, Aara 3Mory aBTopoBi Ancepraqii

cnocrepiraru QoprvryeaHH.f, AificHo pinHonaxHux crpyKryp, BnopflAKoBaHID( rlo

rciHqrx MoneKyn. Tarci BnoprArosaHi crpyKTypn raKolK AaBHo nepe46aqanfi cfl,

TeoperlrqHo, arre He cnocrepirafluc.s y MacHBHrax Kp]rcriulax qepe3 senurci

6ap'epu, tri [epeluKoA]Karorb o6epmnHtM BeJTI,IKLil( acI,IMerpI,ItIHI,Ix MoJIeKyn y

MaKpocrconi.rHr,rx Kpncrarrax. y llbolvry pos4ini TaKox( po3rntHyro

eKcrrepuMeHTaJrbHe BlrBrIeHH.fl 3a )nracrlo AI,IcepTaHTa ruacrepin KBaHToBoro

o6'exry - AefirepiKr, i sussneHo yMoBI4 Brparu cra6iJlbHocri naarrnx KJlacrepin D2,

qo lroB'lsyerrcfl,3 BeJII{KHMI,I ITyJIroBI,IMI{ KonI{BaHHtM}I MoneI(yJI gefirepir.

Tperifi posgin rpucBflrreHo nopinHrHHlo noBepxHeBl{x BJlacrl,Inocrefr

aroMapHr{x i uoner(yJrflpHrD( rpucralir 3 MoAeJIrH}IM nepoBcrirou SrTiOr,

ocrcinrrcv\ flK Bxe niAgHa.ralroct BI,Iqe, caMe BTIJIIIB noBepxHi e 4orrainyroqlaM npl{

nusHa.reHHi noseAiHrcu HaHoKJracrepin B 3arle)KHocri sia rllrry ruixarounoi
nsaenaogii. 3'.lconaHo, rrlo Ha roBepxHi aronaapnlD( rpiorpncraris ni46ynaerbct
guiuleHHr rroBepxHeBrD( nJrorqI,IH HasonHi, a renJloBe po3lrlupenHt e 6inru

iHreHcnBHlrM, Hix y o6'enai, Ha [oBepxni naoneKyJltpH]Ix Kp]Icranin s riHifiHnuu

Moner(yJr auu nimrx guiuleHb Ha3oBHi He ni46ynaerbct, a y nepoecriri ruranari

crpoHqiro Bnepme gHafiAeHo eQerr crI{cHeHHr y nnoquHi nonepxHi, stcutrt

nocnnrcerbc.fl npu 3HI,IlKeHHi teuneparypl,I.

Aea nacrynHi porqi.nn rrerBeprufi i ntnrnfi nonHicrro npllcBflqeHo

AocniAxeHHro Hoeoi nyrneqesoi rconaipronoi crpyKTypl,I ByrneqeBI'IM

crinrHuKaM, Bnepile cr4HTe3onanoi aBTopoM Alrceprallii. y mrcifi crpyrrypi

crinrcn rr,rix ronaiprauv ni4orpenrneHi oAHa eil oAHoi JII,Iile oAHI,IM InapoM

rpa$eHy, rr1o po6um rari crpyKTypl,I peKopAHo JIeTKI,IMI,I i euHuun Nw
Hacr,rqeHHr pirHnnau peqoBr,rHaMLI. y qerBeproMy por.qiri AeruulbHo orrucaHo

rporleAypy npuroryBaHHf, TaKr.{x crpyKTyp, po3po6neny aBTopoM Al,IcepraqiT, a

raKox( Aerarrbrry cxeMy nce6i.rHoi iAeHrntpiraqii TaKLTx o6'erriB rrep$ uo4enrHi

po3pa>ryHKn rK eneMeHris cauoi crpyKTypl,I, TaK i rpyHrcIlifi P4,qiamHoro
po3roAirry rycrvtnu.

f|tsrnfi por4in npncBrqeHo Br,rBqeHHro i aHanisy Hafi6inru slaAarHoi Ta

eKcnepuMeHTa;rbHo BuBqeHoi Ha rlefi qac Blacrl4Bocri nyrneqeBllx crinrHurcig - ix

percop4nifi cop6qifiHifi cnpoMoxHocri, nrry AocniAxeHo y qifi po6ori eiAHocHo

BaxKax ineprnnx ragie ra ABooKr.rcy Byrneqrc. BuropllcraHHt 3arBeP,qinrx rasis

y .srocri inrepranrnrin y nopprcroMy cepeAoBulqi e Aocnrb rIoryryItpHI,IM,

ocrcinsrcu ra3lr He npn3BoArrb Ao insa3ifiuoro pyfinynaHHt ropl{croro o6'eKT, Y
rofi xe qac Aarorb Aocr{rr 4o6pnfii intencusHlafi curHaJr Ha 4H0paKTorpaMax, ulo

Ao3BoJrre nce6iqHo oxapaKTepr,ByBarr{ nnyrpiruHifi o6'eM KaHanis y ByTJIeIIeBI{x

crinrHuKax.



IligcylroByrotlll po3rntA, rpe6a niAsHa.rtrrn, qo aBTopoM Agceprarlii
orpl{MaHa qina HI'I3Ka npI{HIII{noBo HoBLrx peyJrbraris i HayroBrD( noJro)KeHb,
'Iirxo c(foprvrynboBaHax y BI,IcHoBKax. foroeHr{Mr.r i Hafi6ini111 npioprarerHr{Mr,r
pe3yJrbTaTaMr,r e HacTynHi :

1. Bnepme nigrnopeHo noBl{y reoperrrqHy nocniAosHic6 Hafi6inrm
eHepreruqHo nnri4Hnx crpyKTyp aroMapHl.{x HarroKJracrepin B rxr,rpoKoMy
AianasoHi posrraipin sia 13 ao - 105 arouin, n srifi noKa3aHo nepeBary AeKaeapin
HaA irocaegpauw npll posnripax KJlacrepis N 6inrmnx Hix - 2-000 aionais (a ue
fqK Knacmepie, nrc GnaJtcaJtocb paHiue). ErccnepnMeHTarrbHo ni4rnepA)KeHo, rqo
crpyKTypa HaHoKJlactepin 6naropoAHl{x ragis posnaipona 5 - 6 Hu, cra6inigoBaHrrx
y HaAnnI'IHHoMy renii, siAnosiAae reoperl,IqHoMy uepe46aqeHHro QoprvrynaHHt
HaHoK[acrepie 3 ocflMH cHnaerpii n'troro noprAr(y, TaKr,rx rK irocaeipn ra
AeKaeApra y ni4noni4Hlrx iHrepnarrax po3Mipin.

2. Bnepue B nocniAosHictr aroMapHllx HaHoKJracrepin B 3arre)KHocri
riA porr,aipy BBeAeHo orrlrMisosaHi fIIIy KJracre-pu, trIo Aarro 3Mory reoperrrrrHo
BcraHoBvITn) Iqo npu posnripax Knacrepis itr- 105 aroMis nepeBp1Horo crae caMe
fIIIy crpyKrypa y nignoni4Hocri s npxMlIMI,I reoperr{qHqM}r nepeg6aqeHHryiu (a
ue fItK, nK nnaJrcaJtocn pqHiue). Bnepme eKcleplrMeHTarrbHo noKasaHo, r11o npu
eBoJlrcqii uarpocrconi'rHl{x aHcaM6nie nonepeAHBo isonrosaHr{x HagoKJru.t.pi"
aproHy, npu ix noAarlblrloMy crJIaBJreHHi, crpyKTypa xnacrepin aproHy
rleperBoploerbct s IL[t Ha |II{Y y HH3bKoMy BaKryMi (o He ]tuute npu 7eruKttrc
mucKa)c, nK aaaflccrJtocn panirue).

3. Bnepme eKcneplIMeHTzr.IIbHo Br,rrBJreHo, rqo KJracrepu cyrreBo
KBaHTOBOTO O6'erry 4efirepirc 3 qlrcJroM MoJrercyn N
H4AnJIlInHHfi renifi, Brparlalorb cBorc cra6inrHicrr npu reMnep arypax,6nngrrcnx
Ao ?t ToqKn, a HaftueHmi KJIacrepH posrraipou MeHmr,rM Hix 100 MoJreKyn e
Hecra6iJIbHlrMI{ Haeirr y ocHoBHoMy craHi. Bnssrettnfi eQerr noflcHroerbct
BeJrHKlrMlr r{ynboB HM}r KOJrr,rB aHHrMr4 MOn eKyJr 4efi rep iro .

4. Bneprue 4ocni4xeHo penarccaqirc noBepxHeBr/rx crpyKTyp a3ory i
oKl4cy ByHIeIIT B 3arle)Knocri ei4 silcrauefi uix nJIoqI4HaMrd Ha noBepxni, ga
noKa3arla Ayx(e HI{3bKy inaonipHicrr QoprrrysaHHrl BeJIIrKr,rx xlacrepin a3ory 3
octMl{ cl'IMerpii n'sroro nopf,AKy, TaKLtx f,K irocaegpn i 4eraeApg. IIefi Br{cHoBoK
ni4rnepDlryerbct siAor{uN{I,I eKcnepnMeHTaMr,r, y rKr{x Hafi6inrrri ircocae4pra 3
a3ory Malorb posnripu JII{rue 150 200 MoneKyJI, a AeKaeApr,r ssarari He
Qoprvryrorbcr.

5. Bnepme BAarloct pearisynaru y eKcnepr,rMeHTux 3 HaHoKJracrepHprMn
HlI3bKoreMneparypHI,IMI,I KoHAeHcaraMr,r NzO Ha nirucnalqi QoprrryeaHHt
nafi6ilrm eHeprerllqHo nnri4Hoi i nnoprArcosaHol ro aclrMerpqqHr{x rciHq.rx
niHifinrx MoneKyn crpyKTypll, fl:ra i4eHrnsironana rK F213, eHeprerlrrrHy
suriffIicrb tKoi 6yno nepe46aqeHo reoperl{qHo, aJre BoHa He cnocrepiranacr y
o6'euHI,IX 3pa3Kax rlepe3 BeJII,Ini noreHrlianrHi 6ap'epn, rxi MoxryTb 6yruycyHeHi
y HaHoKJracTepHr{x cr{cTeMax.

6. Bnepule sHafiAeHo ABa npuHrlrinoBo pirHi Trrnu anaopQHr{x craHis y
Hl,I3bKoreMneparypHl4x KoHAeHcarax 3aKr,rcy a3ory NzO 3 acl,rMerpr,rrrHlrMr,r



Mone{ynauv\ oA}IH 3 .f,KlD( e noAi6Hnnr Ao 3aMopoxeHoi pi4unn, a Apyrufi e
uorirnacrepHoro Qopuaqiero.

7. Bneprue orpuMarlo y eKcrrepuueud RI{EED nonnnft o6pas
rcnasiAnonurr,ripHoi o6epHeHoi noBepxHeeoi pemirru y BururrAi crpnxnin,
reprIeHAlIICy[tpHI,Ix Ao MoHoKpncrari.rHr/rx [oBepxoHb i nao4ylboBaHr.{x 3a
roBIrII{HoIo. IIt pospo6rca Ao3BoJIVra Bneprue BnflBvrrr4 eSercr crr4cHeHHfl
Kpl,Icrarliqnoi peuirrH rlapaJlenbHo norepxni y nepmifi rnoqlrHi nes6ypeHoro
Kpl,Icrarry SrTiO3 B iHrepnani reuneparyp 5 - 300 K, rttcutrt rocnJrroerbcr rptr
3Hr,rxeHH i renaneparypn.

8. Buepne cHHTe3oBaHo Byrneqeny crinbHuKoBy crpyKTypy 3 Hr,r3bKoro
rycrldHolo, orpl,IMarry 3 cy6nirraoBaHoro y naqgynai rpaQiry, y xrifi criHrn rvrix
rcorr,riprcavtu cQoprraoBaHo JII,Irue 3 oAHoro ruapy rpaQery. IIr crpyKTypa 6azyerbct
y ocHoBHoMy Ha Hafi6inrru cra6inrHift rcoHQiryparlii Byrneqrc sp2, aJre, rK
rloKa3aHo reoperlrqHo, Mae naixaronrHi gs't3Klr sp3 ns4oBr( liHifi r'eguaHHq r{ix
KAHAIIAMI{.

9. Bnepme BcraHoBJIeHo, I{o HacuqeHHr HoeoI rcorr,riprogoi nyrneqeeoi
crpyKTypn - Kap6onourx crimHurin Hanirs naxqrrMr,r iHeprHraMr,r ra3aMn Kr i Xe
npu reMnep atypi, 6nugmifi Ao ix cy6ninraqii B Barqyyui, e peKopAHo Blrcorcurra i
craHoBl,Irs 4 - 7 silcorxin nig xinrrocri arouin Byrneqrc y rraarpraqi.

10. Bneprue BI,IIBJIeHo ABocryneHeenfi xapaKTep 4ecop6qii ABooKHcy
Byrneqrc 3 ByrneqeBllx crinrsnrcin, Iqo non'.rsyerbcfl 3 pisHoro nsaenao4iero
MoJIeKyn 3 Marpl4llerc y By3bKrx i mupoKr{x KaHa.nix, a raKo}K BcraHoBJreHo, rIIo
3aBAtKLr cnnbHoMy sn'rs5maHnrc si criurcaun ranaris 4ecop6qix COz si
crinrHnrosol crpyKTypl{ He 3aBepmyerBcr nasirr rpu reMreparypi naafixe nrpuui
nruqifi, nix reMrlepaaypa cy6nirr,raqii s nJrocKux niAruaAoK y narqlyui.

AnropeQepar rpaBl{nbHo ni4o6paxae ocHonnufi sldicr i crpyKTypy
AHCepTarlll.

,{ocronipnicrr ra
3aBMnye roeAHaHHro y rpeAcraeneHift po6ori TeoperrrqHnx pospo6or,
BlIKoHaHLrx aBTopoM AI,IcepraIIii, rrci 6asyrorrcr Ha nepBr,rHHr.rx [pr{HrlHnax, 3
eKcnepuMenTaJlbHoro nepenipKorc Teoperl,IrrHrD( encHosrig Ha o6'ercrax, llci
MaKcHMiuIbHo na6rHxeHi Ao crpyKTyp, sri po3rurrAarorbcfl y reopil. I{e
crocyerbct tK oAHoaroMHI{x KJlacrepin iHeprHrD( eJreMeHrin, rarc i rraonercylrpHr,rx
qacrlrHoK. Eyno BI,IIBJIeHo He Jllrure uaftxe i4eanrny si4noni4Hicrr reopii i
eKcrlepuMeHTy, BHKoHaHoMy 3a ) racrrc Ar,rcepraHTa, a raKox 6yno sHafi4eHo
notcHeHHt eKcnepuMeHTalrbHlrM pByJrbTaTaM, oTpr.rMaHI,rM paHtrue lHrrrlrMr,r
aBropaMn, mi He Marlu gaAoninruoi iHrepnperaqii ao po6ir aBropa Ar,rceprarlii. IIe
crocyerbcfls HanplIKIIaA, cnocrepex(eHb spocrarouoi Qpaxqii ruacrepin 3 fIIIy
crpyKTyporc npu s6inrueHHi posrraipiB HaHoqacrr,rHoK ineprnrx rasie Ao - 8t lOa
aroMis y ra3oBI,Ix crpyMeHtx, a raKo)K rrpaKTrr.rHoi nigcyrHocri y no.qi6Hrax
eKcrepnM eHTil( E3rI, c Q opuoBaHrD( n in ift nuMr,r MoJreKyJr aMr,r.

IlparurlHe 3HarrenHfl peryJrrrarin, orprrMaHnx y Alrcepraqii, noJrmae y
roMy, IrIo Ha nporrsi ocraHHix poriB BDKKo co6i yflBuru f,r(ycb cQepy, Ae 6 He
BlIKopLIcroByBurJIucr a6o He AocJli1xrynanncx 6 pieHi Tlrru HaHocrpyKTypoBaHux

o6rpyHrosaHicrr ocHoBHr{x HayKoBrD( noJroxeHb



perIoBlIH, a I

cQoprraoBaHI{MH
repanair, rxi e
3 qacTKoBoK)

o6'ercrin. IIe crocyerbc.f, He nr,rrue sinrHo cQoprr,roBaHrD( KJracrepis pisHoruaHirnnx
a6o uonHicuo HeBrroprAKoBaHLrMv1 a6o
peryn{puicrro, a6o naHoo6'eKriB, sxi

3acTocoByroTbcr y Br,rHr.flAl rrJIlBoK y MlKpoeJIeKTpoHrIIl 6ararrox
(pyHrqioHaJrbHr{x rpncrpofl(. ,{o HaHocrpyKTyp raKox cniA siAHecru cop6onani y
[opprcrl{x uarepiarax peqoBr,rHr.r raxi, flK, Hanpr4KlraA, Ta3vL nornlaHeHi y
rcap6onoBr{x crimsuKax, Bneprue crBopeHI,IX aBTopoM gncepraqil. Tornry

AocflrHeHHr sce6i.rHoro poryrrainHr npraHqunin no6y4onu HaHocrpyKTypHlrx
o6'exrie i naexaHisl{is neperBopeHHr y crrcreMrlx, c$opnaoBaHrrx 3
HaHoKoMnoHeHT, rqo e nefiruorr,rBoM yciei AucepraqifiHoi po6oru, Mae
npI{HrIr,I[oBo Ba]IgI]IBe 3HaqeHHf, flK Nrf, BI,IBqeHHt raKnx o6'extin, tax i arrx ix
6araro6 i.rHoro BrrKopl{craHrrfl .

Ilirannu e Br.rBrreHH.fl noBepxHeBrD( eQexrin y rr,IraHari crpoHllirc, nrcutrt,
3iulnrrrarcqncb 3aralroM rrapae[eKTpnKoM, e oAHoqacHo TaK 3BaH]IM 3apoAKoB]IM
cerHeroeJreKTpr,rKoM y o6'eui, ocrcinmn y rlboMy Kplrcrari npH HI43bKHx

reMneparypax cenreroeJreKTpl{rlne neperBopeHHt uafixe ni46ynaerbct.
CerHeroeJreKTpprrrHa (basa Mo)r(e 6yru iH4yronaHolo caMe roBepxHeBlIMIa

eQerranatr, r{o e BDKJrr,rBrrM, ocrinmn rroBepxHi neposcritis e ocHoBorc 6ararbox
c)rqacHrD( ruirpoeneKTpoHHr/D( npncrpoi'n, 3oKpeMa Ha ocHosi HaAnponiAHrx
erenaeHds.

Tnep4i rorvriprcosi Marepiaru, oAr,rH 3 rKr,rx - Byrneqeni crimsnKl4 crBopeHo
aBTopoM Ar,rceprarlii, e 3arilJroM Ayx(e po3noBcroAx(eHvtMvt, ix Mo)KHa snafiTr
crpisr, Ha[puKrraA, y x]rBr,[x rKaHr.rHil(. Tornry ix IrITfrHe nnpo6HI,IIITBo nicns
siAnosiAHlrx pospo6or Molr(e Marlr quceflbHi gacrocyBaHHfl y npoMllcnonocri,

MeAlrquHi, Ars HaKonr,rqeHrrfl eHeprii ra y 6ararsox iHmnx cQepar Nm ni4rpururn
nrogcbKoro cycnirucrs a y 6ararbox Ilinroslrx acneKTax.

flpegcraBJreHa .{ucepraqifina po6om e BeJrr,rKoro i pisHonnaHoBorc, ulo Aae
npuni4 Nrfl AetKLrx 3ayBaxeHb:

y ni4pos4ini 1.2.4 aBropoM Aocr,rrb AeranbHo onllcaHo npolleAypy
nopinHrHHr reopernqHrD( MoAeJrbHrD( guQparcrorpaM 3 pe3yJlbraralau
peHTreHiscrroro eKcneplrMeHTy Ha K[acrepax aproHy, iHxexloBaHI,D( y
HaAnnrHnifi renift. flpore noAi6na rporleAypa, Aelqo nro4nQiKoBaHa, raKox
3acroconyerrcr, i iT Aeranbno orncaHo y niapogxini 4.3 Nrfl, auanisy
inreHcusHocri rerep B)Ke eJreKTpoHorpa$i.IHoi araQpaxuii s suropllcraHHtM
uoAelefi ByrJrerleBrlx crpyKTyp. I{e rpl,I3Beno Ao noBTopy B on}Icl
rp o rleAyp u anati3y AII (bp arq ift H rx KpI,I B LD(.

B eKc[epuMeHTiurbHr.Tx .qocniAxeHHfi He npu4ineHo AocrarHbo yBar]I
po3rurn4y noxu6 or nuru ipis iHreH cllBHocri au (pparqii.

o ,{erxi pucyHKtr rari, .flK, Harrpr,rKIIaA,2.l4 a6o 5.2 nepec}IqeHi inQopuaqiero,
rrlo ycKnaAHroe lx crpnvHflTrfl,.

Ane qi sayna)KeHHfl He e icrornnrura i x(oAHr,rM qHHoM He BnJII,IBaIorb Ha 3ararloM
Br,rcoKy no3r.rrlrBny oqiHrcy Ar{ceprallii } uinorvry. BoHu Marorb peKoMeHlaqifinufi



xapaKrep i He nigarorb cyMHiry gocroripHicrb orpI,IMaHHx aBTopoM pe3ynbrads
i ocHonHLD( sucHoerin.

[ucepraqis e 3aBeprueHorc HayKoBo-AocniAH]IqbKoro po6orolo, B[IKoHaHoro

Ha BI,IcoKoMy pinHi, y srifi nnpiueno BaxJIlIBy q^racHy upo6nelry Qieurcra
TBepAoro rina, a caMe BcraHoBJreHo Qyt,quteHTnJrbHvtin gr'xgor uix poenaipanau

rraHocrpyKTypoBaHrn( o6'errie ra ix BJIacrLIBocrtMtI: crpyKTyporc, Qasonnuu
cTaHaMH I nepeTBopeHHrMr,I y aToMHI{X TA MOneKyntpHI,IX HaHOC}ICTeMZX,

oco6nuBocrrMlr QoprvrynaHHr i cop6qifiHurrau cnpoMoll(HocrflMr rap6oHoBl{x

crinsHnrin, Bnepme crBopenr,rx aBTopoM Anceprallif, a raKo)I( BI,IBIIeHo BnJIIaB

reoMerpprqHo rrpocroponoi o6uexeHocri Ha xapaKTepI,IcrI,IKH [oBepxonb

3arBepAirnx rasin i neponcniris.
fliAcyuoB)rroqr po3rurrA, BBa)Karo, ulo za aKTyarlbHicrro, o6c.rrou

AocniAxeHb, pinHena i rcinrnicrro HayKoBI,Ix rry6niraqift, Aoctosipnicrro
pe3yJrbraris ra HayKoBoro HoBI{3Hoo, Al,Icepraqifina po6ora Kpafinrorosoi H.B.
<KpioreHHi HaHocrpyKTypr{ y ni4rpurifi i o6ruexeHifi reonrerpii: BnJI}IB
HaHoposnaipy Ha crpyKTypHi BJracrlrBocri>>, nonHicno siAnoniAae BHMoraM MOH
VrpaiHH rrloAo AoKropcbKax Aldceprarlifi, 3oKpeMa nr. 9, 10, 12 <floprgry
rptrcyAx(eHH.fl Ha)moBr,rx crynenin i npucnoeHH.fl 3BaHHt crapnoro HayKoBoro
cniepo6irnnra>, 3arBepAxeHoro flocranoBoro Ng 567 Ka6iHery MiHicrpin
Yrcpainu siA 24 nunnn 2013 p., ig grr,riuaMv\ BHeceHLItuu griAHo 3 fIocraHoBaMI,I
KM Ng 40 sil 12.01.20L7 p., mi crocyrcrbcr oQopuneHHn AoKropcbKLIx
Ar.rcepraqift, a if asrop KpaftHroroea HiHa BacuniBHa 6esyuoBHo 3acJryroBye Ha
rprrcypr(eHHr ifi HayKoBoro cryneHt AoKTopa Qirnro-MareMarnqHax HayK 3a
cneqianrsicno 01 .04.07 - SizuKa rBepAoro rina.

OQiuifiHHfi onoHeHT:
AoKrop Qig. - Mar. Ha)rK, npoQecop
XaprcincbKoro HaqioHanbHoro yH inepcl{rery
inaeni B.H. KapasiHa
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