
P E l-l EH3tAfl

or npo6. A-p Er4Mt4Tbp Kr4pilnoB Teo,qocneB or [z'lHr:rnryr 3a Kocvll4qecKh

il3CneflBaHVA tA TeXHOIlornrrr npn 6AH

3a 4racepralluoHeH TpyA 3a npilAo6r4BaHe Ha HayLtHara crenaH "AoKTop Ha

HayKhre" Ha reMa "[43pacrBaHe H r3cne4BaHe Ha rbHKt4 cnoeBe 3a npilnoxeHile B

MilKpoeneKTpo[-rilKara il KocM14L{ecKoro npr6opocrpoeHe", e o6nac;r Ha Bncltte

o6paaoaaHue 4. flpNpo4nra HayKil, npoSecraoHanHo HanpaBlnenue 4.1. 'lOrsutqecrvt

HayKh (Crpyrrypa, MexaHNLtHr/ Lt repMrL{H14 csolZcraa Ha KoHAeH3HpaHara uatepnn")

Eoq R-p Kopnenu l-pmropnea l-pnropoe

l. flannn 3a KaHAHAara

EoLl.n-p Hlopnenra l-praropraee l-praropoa e pogeH na2,4.11.1960 r. flpes 1984

r.3aBbptgBa MI-y - CoSun, cnellnanHoct "srarxa r reo$rsnxa". [1pes 1990

3aBbpLuBa peAoBHa acnhpaHTypa B lAnctntyta no Muxpo tt OnroeneKTpoH14Ka Ha

Eapulaecxara flonnrexHrra cbc cnelluanHocr ,,St43ilKa Hia nonynpoBoAH14LlilTe".

Teuara Ha AoKTopcKara My ALlcepTaLltln e ,,PagnaqltoHH14 ecpexrn Bbpxy

napaMerpilTe Ha MOS crpyKTypt4". flocnegoBarenHo paborm Karo rnaBeH acncreHT,

a or 2003 r. Karo AoqeHr a [z'lHcrnryr no eneKrpoHhKa Ha EAH. Or rpan na2012r. c
perueHhe Ha HayLtHt4Te cbBeril Ha ]4E-6AH n V1KVIT-EAH ce npexBb.ntl Ha pra6ora

Karo "goqeHT" B ceKLll4n "KocM14.{ecKo Marepuano3HaHile" Ha 14l(t/T-5AH. 3a

pa3BnTheTo h H3rpax(qaHeTo Ha AoLl. 4-p KopHenn l-puropoB,, KaTo BoAeU-l yqeH cbc
co6creeH npocpran m npnHoc B HayKara, onpeAennqa pone cnopeg MeH ca r3l4rpann

peanil3rpaHnre cneLlilanhBaqvt t4 Bb3MoxHocrl4 3? Hof-lHia pa6ora BbB BoAelqil

cBeroBHt/ HayLrHr4 qeHTpoBe, Karo Opce - llaprx-rcr, VHreepcrrera e Hlarurup,

Senrrs, VHnaepcnrera flaean a KaHaga, Hayvno-h3ct-leAoBarercKLtF LleHTbFl

PoeeHgop$ a l-epvaHnR, Ila6oparopnnra no Hucxtt TreMneParYPl/ u Cnnnu

[MarnnrHn noflera eue Bpoqnan, Eeponeilcxtts Cr,trxporpoHeH qeHTbp a l-pe,Ho6'un

u lAlctttyra no r\epoHaarilKa B 5pasnnvn B reen qeHTpoBe, KaKTo u s EAH, Aol-l A-
pr K. l-plrropoB e fiMan Bb3MoxHocr Aa ycBor4 14 ycbBbptxeHcrBa pa6orara ctt c nail-
cbBpeMeHHnre aHannrtAt,HtA n eKcnephMeHTanHil TexHilKl4 h alnaparypat, a o6nracrunTe

Ha eneKTpoHHaTa cneKTpocKonilF, cneKTpoMeTpuFTa, MeToAilTe 3€l oTjlaraHe t

xapaKTepH3hpaHe Ha rbHKLt cnoeBe cbc cneqr{ruvHll csofrcraa, iloHHara

nMnnaHTaqrn, rpu6oflorilqra, HaHorexHonorililTe n Apyrtt.

ll. flncepraqhoHeH rpyg

flr,rcepraqvoHHtAflT Tpy,q 3a npra4o6reaHe Ha HayL{Hara crenaH "AoKTop Ha

HayKnre" Ha reMa "[43pacrBaHe n il3cfle4BaHe Ha rbHKl4 cnoeBe 3a npilnoxeHne B

MilKpoeneKTpoHt4Kara H KocMr4L{ecKoro npra6opocrpoeHe", e odpopveH cbrnacHo
r,,t3l4cKBaHilFTa Ha 3PAC n flpaatAnHtAKa 3a HeroBoTo npufloxeHne.

lracepraqiloHHfi,ar rpy4 e c o6ev or 165 crpaHilLll4, KaTo ctAbpxa 72 $rtrypn, 11

ra6nuqr, 30 Sopnrynv n ca qhrilpaHh 54 nweparypHl4 t43Tot{H14l114. flpegcraBeHilfrT
3a pelleH3mpaHe AhcepraqiloHeH Tpy4 e cTpyKTypl4paH B Tpl4 ocHoBHM rflaBh, KaTO

B Hero ca aKnoqeHh 29 HayqHil ny6nrxaqnil Ha aBTopa, pa3nilL{lil4 or re3r B

AOKTOpCKaTa My AncepraqhF fi KoHKypca 3a "poqeHT".
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lh'peara rnaBa ,,KoHqeHtpaqnoHHt4 npoSnnu il ornoxeHa eHeprilF npil
r3pacrBaHe Ha lbHKil cnoeBe vpes rIoHHo-acucn4paHo Qrsral{ecKo naFrHo ornaraHe"
e nocBereHa Ha cnequrSrrrvnrre npo6fleMyr urrexHonornn, GBbp3a+n c ornaraHero Ha

TbHKN nOKpl4TLlg C Bl4COKl4 KaL{eCTBa - il3pa3eH Kpr4CTaneH CTpOeX, Cneqr$rvHa
ruopQonorv+ tA xnutAqecKr cbcraB, KaKTo r MaKcilManHa nflbrHocr Oflilsxa Ao ra3r
Ha o6euHnre Marepilanil. -[esr xapaKTepHcl4Kr4 ca nt]crurHarvt npil H14cKh

TeMneparypil Ha il3pacrBaHe, Koero e rparlHo Heo6xoguMo, Koraro craBa AyMa 3a

onrhqHn noKpnrytn nntA TaKrBa or Mynrncnoilnu crcreMh, il3rpaAeHil or cfloeBe c
AeOenilHLt or Hflh,or'tKo AecerKr nm, B ra3u rnaBa Ha AilcepriaqrflTa e npe4flclxeH t,l

pa3BilT opnrhHafleH $usuvecKil MoAen, AaBaul Bb3MoxHocl c ronnMia npeqt43Hocr

Aa ce npecMeTHe HyxHOTo Kofll4L1ecTBo eHeprilF, cl4MyflTaHTHO OTITOXeHa 3aerqHo C

AilHaMnqHo fi3pacrBaHiln rbHbK MHoroKoMnoHeHTeH cnoil. Llenra e onrilMaflHoro My

ynnbrHnBaHe il cb3AaBaHe Ha Sasr c ra6paua crexiloMerpilJt.

Bropara rnaBa o3arnaBeHa ,,On3n9ecKh Mero4n 3a oqeHKa h ili3cneABaHe Ha

TbHKl4 CflOeBe" e nOCBeTeHa Ha fi3cneABaHe Ha CTpyKTypLl OT B]4COKO T'eMneparypHa
cBpbxnpoBo4erla KepaMrKa. Tasn rnaBa cbAbpxa ABe noAqacrut, cbAbpxaLqr
pe3ynTaTn u oqeHKil oT npilnaraHeTo Ha cneKTpoMeTp]/lLrH14 h cneKTpocKoncKh
MeTOAh, 3a pa3pe[uaBaHeTo Ha 3aAaL{h cBbp3aHh c Kpr/cTa.nHaTa ilM opileHTaqHt,
3aBilcr4Mocrra Ha $asoern cbcraB, or reMnepalypara, or t(hcnopoAHoro
cbAbpxaHre, or HannL{ilero Ha Apyrh $asn, cbnbrcrBall1il npexoAmTe,

r,rnrep$eracHh HeeAHopoAHocT.A tA ApyilA. flo-ronqMaTa qacT oT Te3il n3cfleABaHhF
ca ocbqecTBel-rh c noMor{Ta Ha crHXpoTpoHHa pa4naqnq B peanHo Bpr-5Me.

Tperara rflaBa - ,,TbHKt4 cnoeBe 3a cneqrSltvHu npllnoxeHnF" e
cTpyKTyp14paHa B Tp14 L{aCTr, pa3rflex4aqfi: oTnaraHe H u3cneABaHe Ha

Bt4coKoKaqecreeH il TbH Kkl cnoeBe or anyM H H heB H ilTpr44 (Al N ), H HcKoleM neparypFto
cyxo eLlBaHe Ha KpncranHil r auop$Hfi TbHKr4 cnoeBe nph HtAcRu HanAraHVF vl

onrilqecKh n urcpSonervt/l ceorZcraa Ha rbHKr4 cnoeBe or rrraHoB AByoKvtc.
l-locnegoaarenHo ca pa3rneAaHV v AnctyrttpaHil Bbnpocr4, cErbp3aHn c MeroANTe ['ta

orflaraHe H h3cneABaHe Ha MoHoKpl4cTaJ'lHr4 cnoeBe oT cBpblxTBbpAr4 Hl4TpulAil, Karo
cblJ_lo e pa3rne,qaHa cilcreMa 3a cyxo nna3MeHo eLlBaHe npu Hr4cKr4 H'anAfaHVA Ha

auopQun il Kpr4craflHh cnoeBe, c qen npunoxeHfie E aepoHaBTrKara n ca
pa3tneAaHr H olleHeHil MeTo,qvTe v Bb3MoxHocTHTe 3a noryqaBaHe Ha onT!4LlecKtl

noKpr4Tr4n 3a npilnoxeHhero nM BbB $oroxaranv3ara, coflapHhre cporoxnerKu 14

Apyrh cneqrSru HH nprnoxeltA+.

lll. Flpuxocu

Hara-o6uto npnHocmre Ha ,qilceprallnnTa ca KaKTo HayLrHLl, TaKa n npilnoxHlt E

o6nacrra Ha il3pacrBaHero h Mo4enilpaHero Ha rbHKt4 cfloeBe 3a cnellhrfrvnn
nphnoxeHns. flo ra3v norvlKa He Morar roL{Ho Aa ce pa3Aenqr $yH,clarueHTaflHilTe
nprHoctr or nprloxHilTe. Ees Aa aHanh3urpaM noApoSHo acr.rxtzl Hayq64 il HayLtFto-

npilnoxH14 npnHocr4, qe ce cnpa no-nogpo6Ho caMo Ha HFKot4 or rFX, Karo ga MeH

HarZ-roqHara ollerHKa 3a BcrL{Kr4 nphHocr4 Ha npeAcraBeHilF llnceraqiloHeH TpyA, ctt
ocraBar uHoro6prorZHrre qnrhpaHnn a Hafi-peHoMrpaHI MexAyHapoAFn4 cnncaHilfl B

Ta3il HayL{Ha o6nacr:

- PaepaSoren e aHanhrnL{eH Mo,qen, onhcBau-l pa3npeflefleHhero B

4un6ovrua Ha orfloxeHara eHeprhn Ha aroM or r43pacrBaHn+ cnot7 vpee nonno-



achcrhpaHo Sh3hL{ecKo napHo ornaraHe. Onpe4eneHa e lxhpvlara Ha aKTilBHara
3OHa, B KOFTO lrMaT MRCTO npoLlecnTe Ha npepa3npeAen'teHhe h rpynupaHe Ha
aroMnre, SopuNpaqr KoMnayHA c MaKcilManHa nflblHocr. Ha 6azata Ha

cpaBHeHhe Ha pLs3ynTaTVTe nonyqeHh Ltpe3 nphnaraHe Ha aHantATt4ltHr49 Mc)Aerl c
KoMnorbpHa cnMynallilfl, 3a cnyvafi Ha r3pacrBaHe Ha xeKcaroHaneH 6op-nfiTpr44, e
AoKa3aHo MHoro 4o6poro cbrflacre MeX4y ABara noAXoAa. Mo4enur AaBa
Bb3MoxHocr 3a nonyqaBaHe Ha $unur c MaKchMaJ'rHa nnbrHocr npn crailnu
TeMeneparypl4 l4N4eHHo qpe3 KonrqecTBeHa oLleHKa Ha onTHMaflHaTa nfibTHOCT Ha
frounwa noroK. C)cseH HeroBara orHocilTeflHa npocrora 3a nphfloxeHme, rorZ e Lr

lvlHoro ToqeH KaTo ycneuJHo Moxe Aa ce cpaBHh c ALlHaMnqHhF KOfln3t4OHeH
anrophrbM TRIDYN. Peey.nrarrre ca ny6nr,rxyaaHh B ABe paOorra - Appl. Phys A 58,
619-622 (1994) n Appl. Phys. A 63, 399-401 (1996).

- Cnoeee or HaHeceHa BhcoKoreMneparypHa KepaNdilKa ca il3cneABaHn c
opLlfhHanHr h HecTaHAapTH14 MeTOAN, Heil3nofl3BaHh B CBeTOBHaTa nnTepaTypa.
Tarue e Meroga Ha Pu4rp$opogoaoro o6parHo pascerZeaHe c qnJaro noMoul e
onpeAeneHa 4edennnara Ha raHrep+ericHara 30Ha MexAy noAnoxKara v
ctspbxnopoBoAFlt{oro BeulecrBo Bb3nil3all-la Ha oKono 20 nm. Craea qcHo cbulo
KOnKO Ca BaXHh re3il pe3ynrarH, Koraro craBa AyMa 3a 4e{lnnupaHe Ha
Ml4HrMarHrre 4e6envHvi Kol4To Morar Aa noA4bpxar cBpbxnpoBorqraul[F cnoil e
ctsbpxn poBoAF t{o cbcToF H he.

- C nouot4Ta Ha cilHxporpoHHa paAhaLlilF B peanHo BpeMe car npocneAeHr
$asoanre rpanr:$opMaqlAtA Ha crpyKTypara, Koero no cbulecrEro onpeAeJls
TeMneparypHilTe rpaHilqh, B Kor4To pa3rnexqaHara cBpbxnpoBoAFu_la KepaMhKa ce
Soptunpa. PerracrprpaHV ca h cbnbrcrBaulilre $asra B xoAia Ha SopnrrapaHero Ha
TbHKrTe cnoeBe. Karo gonbnHhrenr npnHocur qe or6enexa n ol'LthraHero Ha
Kpucranorpa$cxara opileHTaqmfl H creneHTa Ha KpilcranilHHocr, B 3aBilcl4Mocr or
KOHLleHTpaUtAAra Ha KilCnOpOAHOTO CbAbpxaHre, 3a TbHKt4 CBpbxnpoBoAflull4
cnloeBe or Y1Ba2Cu3O7-x, HaHeceHr Bbpxy noAnoxKl4 or SrTiOg. PesynraTylTe oT
Te3H h3cneABaHnA ca ny6nrxyBaHfi B caMocroFTenHa pa6ora a Brazilian Journal on
Vacuum Application 25, 1, 31-35, 2006 r Vacuum 69 (2003).

- Karo cbll1ecrBeH npilHoc npileMaM h3pacrBaHero na cBpbxlBbpAr4 TbHKr4

cnoeBe or anVMrHfieB HhrphA, Karo roBa H3pacrBaHe e obnpoBoAeHo c 4o6pe
4eQrHapaHr anpHop14 eKcnepilMeHTanHil ycnoBHF. Cnope4 MeH pe3ynlaril-re
cBbp3aHfi c ra3il rnaBa ca KaKTo $yua4aueHTanHh, T.e. ycraHoBFBeHil ca KoHKperHll
fa3oBl/ cMech, reoMeTphg Ha HaHacFHe, TeMnepaTypa il MeToA 3a nonyL{aBaHe Ha
opileHThpaHil, KBa3il MoHoKpl4CTanHh TbHKl4 CJ]OeBe, TaKa n npUnO)KHyt, CBbp3aHn c
nonyL{eHnTe HoBLI opfirilHanHil pe3ynTaTn oT h3cneABaHilFTa Ha anyuvtHt4BtAflT
Hl/Tpt4A c Met-oAilKa, pa3KpilBaqa uop$ononAATa, xilMt4L{ecKl4FT cbcraB,
opheHTaqnFTa il TBbp4ocrra Ha croeBere. Hanpunltep, u-le ordenexa Ka'To
cbulecrBeH nphHoc HaMilpaHero Ha nmuetZHa 3aBilct4Mocr Hia Sasoarn cbcraB or
TeMneparypara Ha cy6crpara, npI a3orHa arrr/loc+epa r napiaoofiLlL{Ha 3aBrcilMocr,
npfi aruoc$epa Ha cMec or apfoH h a3or. flapa6onuL{Hara 3aBhct/Mocr e
3HaL{hreflHo orMecreHa KbM no-Br4coKr4re croilHocrh Ha npoqeHTHo cb,qbpxaHile Ha

$asara AIN n Aocrilra Ro 100% npil cpaBHhrenHo Ht4cKr4 reMneparyptl or oKono
3000c.

- KoncrpyhpaHa e ophrrHanHa cneqnanvatApala BaKyyMHa KaMepa, B KoFTo c
r3non3BaHeTo Ha Kyx KaTo,q il BbHr.llHo MaTHilTHO nofle Ca CrMynhpaHil ycnoBnA-Fa
Ha Kopo3hn, TaKaBa KaKBnro cbulecrByBar B rloHoc$epara. Hucxara crorZuocr na
cKopocrra Ha Kopo3uls or 1.9 nm/min, nph crpyKrypl4 (DLC/AIN/S|),4aaa Hoen



BbsMoXHocTt4 n nepCneKTHBt4 3a pa3pa6OTBaHe Ha 3aulrlTH14 nOKpt4Tl49 C

nphnoxeHufl B KocMl4L{eCKhTe TeXHOnOrnh.

- Onnunre or L{t4cr TiOz r,r TiON ca H3yqeHil qpe3 Pr'gupSop/loBo o6parHo

Pascel7aaHe (RBS), PeHrreHoaa grasparqhfl noA ManbK brbfl (GlXlRD), Aroruno-

cufloBa Mrrpocxonran (AFM), urun Ha KoHTaKTa il OnruqecK:a cneKTpocKonnn (OS).

VcranoseHo e, Lte lorilpaHero c a3or Ha SHnMilTe or rHTaHoB Al4oKcl4/l ApaMarilqHo
HaMannBa pa6orara Ha aAXe3nn tA cborBerHara noBbpxHocrHa eHeprilH Ha

cfloeBere. 3a crulnre eKcnephMeHTanHo e onpegeneHa uhpt4Hara Ha sa6panenara
3oHa nocpeAcrBoM o[-ln4L{ecKn a6copnquoHHt4 TexHilKt4 tA Te3r pe3ynraril ca

cbnocTaBeHil cbc cbcTaBa na $rnvuTe, Tf,XHaTa KpilcTanHa cTpyKlfpa, pagMep tl
pa3npeAeneHHe Ha 3bpHaTa, noBbpxHocTHa fpanaBocT il noBbpxHocTHa eHeprilF.

- Karo cbulecrBeH peayflTar cbtJ]o cr{nraM KoHTponilJ)aHoro HaMantBaHe Ha

rur/pilHara Ha onrilqecKara aa6paneHa 3oHa npil Aort4paHe c a3or or 2.76 eV na

2.30 eV, Koero cborBerHo yBenrqaBa nponycHarara AbnxllHa H? Bt,flH?ta or 44tl
nm Ha 539 nm. Teen pesynrarn hMar cblqecrBeH npLlHOc ga noAo6pqBaHe Ha

SoroxaranrTytvHhre csoficraa Ha KoHBepropnre/naHenn Ha cflbHleBa eHepfilfl,
yBenilL{aBarZrr ceernilHHara a6copnrlraoHHa eSeKTLlBHocr. J[r-'sr pe3ynraru HaMnpar

Mgcro B crar7n e Surface Science 605, 201 1,775-782, Kon-ro MaKap il HoBa e c 16

qhrilpaHilF HflKoLl or Kot4To ce orHacflT l(bM HeF Karo pe$epeHreH MarepilaJl B

o6nacrra.
- flpoeegeH e caMocroFTeneH KoMnfleKc oT eKcnepilMeHTaflHH l43cflerqBaHhF

Bbpxy Kopo3t4oHHara ycrorlvuaocr Ha cbeArHeHilF or anyMhHl4r3B Hl4Tpl4A v

AilaMaHTHo nq4o6eH Bbrflepo,q c qen nphnoxeHrero rM B orKpt4Toro npocrpaHcrBo
il no-cneUilaflHo npu B3anMoAerIcraue c rloHocSeparia. B rasn Bpb3Ka e

KOHCTpyilpaHa BaKyvMHa nocTaHoBKa B KO9TO Ce CHMynilpaT cboTBeTHnTe ycJloBt4Fl c

KoHTpo.nhpaH nna3MeH pa3pnA. HauepeHr ca opilrilHanHil pe3yflTaril no orHolueHue

Ha Kopo3r4oHHara ycrofivnnocr Ha ABara Marepilana Kohro ca c il3Becrnu Suemxo-
xt4Ml4qHH r crpyKTypH14 ceolZcrea. Korvr6ranrapaHero uM e cneqn$rveH preA

pe3ynrrpa a e$erruaHo h Abflrorparino 3aulnrHo noKpt4Tre. Peraynrature ca

orpa3eHh B B rpl4 HayL{Hl4 ny6nraxaquu - Journal of Optoelc'ctronics and Advanced

Materials, Vol" 9, No 2, 2007,382-285, Diamond and Related Materials, V.16, lssue

4-7 (2007) pp. 1433-1436, ra Revista Brasileira de Vacuo,V.26, ltlo 3. 1:J1-133,

(2007)

Peaynrarrre or AucepraqiloHHl4fl TpyA ca ny6nuryaarHr B ABa,qecer il AeBer
craraAt r/ AoKnaAn, or Kot4To oceMHa4eceT B cntAcaHtArt c rMnaKT $arrop n

e4uHa4ecer B Apyrra peSeprapaHr Me)KqyHapoAHt4 HayqHil onncaHn+ . Or rnx 4rct1.

g-p KopHenn l-praropoB e nbpBn aBTop B Aecer pa6oru, a B ocraHanilre ABaHaAeoer
nMa Bo4eula ponF 3a nonyqeHh pe3ynTaTh oT npoBeAeHrTe il3cneABaHnA, hMeHHO E

o6nacrra Ha Ailceprauv+Ta. Pa6orrre Bbpxy Kor4To e 6asnpaHa AileprallrnTa Ha

Aoq. A-p Kopuenn l-prrrropoe ca qllTVpaHV s 81 ny6nrtra1uttt B "peer revieti'
cnhcaHun, L{r4r4To o6q uunaxr $axrop 55 u ta,q 380 quralr.

lV. Iuqnn BneqarreHue or KaHAhAara

FlosHaeaM pa6orara Ha ,qoll. A-p K. l-praropoe no-or(5nhso or npe4il qerupl4

roAHHt4, B tuoueHra pa6oruvt B e,qHa ceKllt4l "KocMh.{ecKo Marepilano3HaHue" Ha

l/KLIT-EAH. OceeFt il3Kflpql/TenHo sa4un6oveHhre ch no3HaHrF e o6nacrra Ha

Snsrxara r HaHorexHonorilhre, Aoq. A.p K. l-prropoa ce yTBbpAu KaTo Bo4eq
il3cneAoBarefl, c KaL{ecTBa Ha nhAep npu peann3ilpaHe Ha HayL{Hl4 npoeKTn tA

BaAaqil or nnaHa Ha hHcrr4Tyra. l-eHeparop e Ha HoBiLl tAqev il npoeKTu, B



cb3AaBaHero Ha paooTeulLt KoJ]eKTilBl4 c nprBflnqaHeTo Ha lroAeuln yqeHn oT EAH,

HauJH yHnBepchreTh Ll L{yxAecTpaHHI BoAeu-lt4 HayL{Htl qeHTpoBe B nonua,
fepuaHun, KaHa4a, SenrnR, OpaHqrn, Bpasunnn. B norat,px{AeHile Ha Ka3aHoro
Mora Aa nocoLla eAHa ManKa L{acr or Bct4LtKr4 HeroBn HayqHn ,qefiHocru, Kot4To o6aqe
roBopFT AocrarbqHo caMr no ce6e cv, a ilMeHHo: yqacrilero ruy er '17 ycneuHo
r3nbnHeHh MelqyHapoAHr4 npoeKTil KaTo pbKoBoAilTefl il LrJreH Ha KofleKTHBilTe, rocT
npenoAaBarer'r c HaA 140 qaca neKqnil B qpt(qeclpaHHil !/HrBepcilTerfi,
pITKOBOACTBO Ha 4-rUa yCne[UHO 3aU]hrVnV CryAeHTil MarilGTbpCKa CTefleH U 4-t]'i|a

rqoKTopaHTil.

V. He4ocrarBqlr B AhcepraqHoHHl4f, rpy4

Hnuav aa6enexxil no cbr4ecrBo KbM npe4craEeHuF 3a peqeHsilpaHe

AilceprallroHeH TpyA. Hanuqnera Ha He3HaLrilTene 6pora rexHuqeoKn rpeuKn B

o$opunenuero Ha ,qucepraqiloHH14 TpyA, nn Harl-vanKo He BnvAAr Ha HeroBilTe
KAL{ECTBA.

Vl. O6urh h3BoAl4

flpe4craeeHn+T TpyA e pe3ynrar or npo4bnxilTenHa, qereHacoqeHa t4

ycneuHa pa6ora Ha KaH,qnAara B o6nacrra Ha $uarxara, MilKpoereKTpoHtAKara,
nna3MeHuTe npollecH G nprnoxeH xapaKTep, KaKTo 14 cbBpeMeHHhTe]iexHonorilil 3a

Soroxarantl3ara n dporoaonrafiKara. Oco6eHo xapaKrepHa sa Aoq. A-p K. l-pNropoe
ca KaL{ecrBara My Ha eu4un6oveH h MHorocrpaHeH y'qeH. Paboru B eAHo

HanpaBneHne, Ho 3acflra pa3nhqHil MynrtaAr4cllhnnilHapHr o6nacrn Ha Snsrxa-ra.
Paapa6orrn e $uarvecxr Mo4enil 3a il3pacrBaHe Ha rbHKt4 cnoorBe c BilcoKt4

KaL{ecrBa, Karo ca h3non3BaHu xoru6rnaqAt or cbBpeMeHHil a+antATttgHn MeroAt4,

Konro cu4eilcraar sa pe[uaBaHe Ha nocraBeHrre 3agaqn, HFMalqr rpuBilaneH
xapaKTep. l4scne4aaHhre cBpbxnpoBogflu-ln cnoeBe c naft-cbBpeMeHHil MeroAt4 t4

HanpaBeHHTe 3aKflrclqeHHfl n pe3ynrarv nuar He caMo orrrepraH Qy'H4aueHTaneH
xapaKTep,. Ho il nphrexaBar peanHn npilnoxHr4 Bb3MoxHocl4. floxprrnnra or
cBpbxTBbpALr KoMnayHAh, HMaT orpoMeH il HeoLleHnM noTeHl|4an 3a nphnoxeHhe B

HanperqHaflilTe rexHonorilil n aBVa\voHHara rexHnKa il KocMt4L{ecKilTe n3cneABaHfifl.
flpn cus4aAeHara cilcreMa 3a cyxo eLlBaHe nph Hr4cKr4 HanffaHtA+ rla HanpaBeHvr
BaxHil 3aKnoqeHVA sa npfinoxeHn+Ta Ha re3h MarepnailA B ycnoBufi na pa6ora e

orKpr4Tr4fl KocMoc. Pesynrarnre ca npe,qcraBeHn Ha BilcoKo MelqyHapoAHo HI4BO vl

ca nonyqilnil cephoseH nonoxhTeneH oT3ByK BbB cBeToBHaTa HayLlHa JnilTepaTypa.
flpe,qcraneHnnT AilcepraqiloHeH rpy4 "lz'lspacrBaHe il r3cflerqBiaHe Ha rbFtKH

cfloeBe 3a npunoxeHHe B MnKpoeneKTpoHilKara r KocMr4qecKoro npnbopocrpoeHe",
3a nprrqo6ileaFre Ha HayqHa creneH "4oKTop Ha HayKhre" cugupxia reoperhltHrl
o6o6qeHr,rfl h pelueHVfl Ha roneMu HayLrHr4 ilnh HayqHo-npnfloxHn npo6neMh, KoLlro
cboTBeTcTBaT Ha cbBpeMeHHuTe nocTilxeHuF il npeAcTaBnFBaT 3HaLlHTeneH H

ophrilHareH npilHoc B HayKaTa.

Vll. 3axnpqeHHe

Ha ocHoaaHue Ha fi3noxeHoro Ao ryK, AaBaM nofloxhreflHa oqeHKa Ha

AncepraqnoHHr4r rpyg Ha reMa "l4spacraaHe n H3cneABaHe Ha rbHr(r4 cnoeBe 3a

npilnoxeHHe B MilKpoeneKTpoHHKara n KocMilqecKoro npn6opocrpoeHe", t4

npenopbL{BaM Ha Aoq. A-p KopHenr l-prroprea l-pnropoe Aa 6u4e npficbAeHa
HayqHara creneH "goKTop Ha $rsuvecxnre HayKlA" a o6nacr Ha Bilclt.te



o6pa3oBaHVe 4. flpupogHn HayKu,

HayKil.

15 toHn 2015 ron.

npo$ecraoHaflHo HanpaBflenue 4.1 . "Ongrqecxu

lzlsrorailn peqeH3unTa: /
/npo$. A-p. E. Teo,qocilee/

t53C.!1fiJ'8Afit{i{
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