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3a AI4cepraIIIdoHeH TpyI 3a tpugo1unaHe Ha Hayr-rHara crerreH AoKTop Ha HayKH'Te

Ha A-p Kopuelu fpraropnen fpuropon,
AOIIOHT e Zucruryra 3a KocMI4r{ecKV x3cJreABaHvr r{ TexHoJrofrrr4, BAH-CoSzr

Tenra Ha AI4cepraIII4oHHI4s rpyA: lkpacrnane u tr3cJreABaHe Ha rbHKtr cJroBe 3a
rI ptrJI olm e H I{ e B M Ir Kp o eJr e KTpoH rr Ka ra r{ Ko c M r{ q e c Koro up n 6 o p o crpo e H e

l. AlcryanHocl Ha pa:pa6ornaHrr B ArrceprarlroHHnq rpy4 npo6Jr0M B nayqHo u Hayq-
Ho-[pl{JroxHo oTHo[reHRe. B 4zcepraqrroHHr4fl TpyA ce pa3rnex(Aar KoMrrJreKc or npo6ne-
MI4, CBT,p3aHU C MeTOAvITe 3a I43paCTBaHe Ha TbHKI4 CnOQBe C BI4COKI4 X:ar{eCTBa I4 I43MepBaHe
Ha rexHl,Ire Susr.r.recxrz napaMerpr4, KaKTo r4 nprTJroxeHr.rero r4M B Mt{Kpoener(TpoHVKara 14

KocMl4qecKoro npz6opocrpoeHe. Or oco6eHa BDKHocr ca Merolr4Te 3a orJraraHe 14 rr3cre1-
BaHe Ha MOHOKpI4CTaJIHI4 CJIOeBe OT CBprbxTBT,pAr{ Hl1l'tpu!.Ill Hape.4 c Te)xHoJrofur|Te 3a nony-
r{aBaHe Ha orITI4.IHI4 rloKpr4Tr4q 3a [pr4no)KeHr4ero r4M BBB Qoroxaralv3ara r,r conapHprre tfo'ro-
KrIerKL{. flopaAu roBa pa3pa6orsauure npo6leun or A-p Kopuenz fpuropon ca aKryar*kr kr

croflT Ha [peAHr4r $poHr Ha cbBpeMetHa;ra Mr4KpoeJreKpoHr{Ka.
2. flosHasa JrI{ KaHAIrAarr,T cbcroflrruero Ha npo6nenaa n orleHrBa Jrrr rBopqecKn JrHTe-
parypHLIfl MareplraJr? I-{urupanl4Te B Ar4cepTarlr4oHHr4ATpyA 54 sarraaur rroKa3Bar, qe KaH-

Alll.arrr rIo3HaBa roJltMoro pasuoo6pa3r4e or rexHVKr4 r4 MeroAr4 3a Lr3pacrBaHe Ha rr,HKr4
crloeBe 14 TtxHoro crpyKTypHo r43cJreABaHe, Ho cMrraM, ue 6porr Ha rry'tvpaHvr'te craryrvr Lr

nronorpa$rza 6u trorr,l la 6r1e rlo-roJrrM - TyK craBa AyMa 3a.{uceprar-lr4oHeH Tpyll 3a rrppr-

4o6anane Ha HayqHara creneH AoKTop Ha Hayrrrre, Cawsr Ar4cepra.rl?roHeH TpyA e Harv-
caH no HecraHAapreH HaqI4H, B cMr{c:bJr, B Kpar:bK npeana6ron, o3afJraBen "O6tqa xapaKrepuc-
Tt4Ka Ha AI4cepraIII4oHHI4t rpyA" ce onr4cBa HaKparKo cr,A:bp)KaHr4ero Ha rpr4Te ocHoBHr4 rJra-
BI4, Karo BctKa DTaBa uNaa csofi flpeAroBop/nree4eHze, cr,rrlecrBeHv qaerLr,3aKJrroqeHue L1

nr4reparypa. B 3axnroqeHlze (6es Horraep) ce Sopuynilpar ocHoBHr,rre pe3ynrarl tr npr4 Hocr4,
lt e rtpl4noxeH crl4ct'K na ny6lnxa\rrrrre, Br,3 ocHoBa r-ra Kor4To e Harrr4caH Ar4ceprarluouHr4rr
TPYA.

3. tr4:6panara MeroAuKa Ha rr3cJreABaHe Mo)r(e ra Al AaAe orroBop Ha rrocraBeHrrre qeJr
u 3aAaqu Ha Aucepralltrollnltq rpyA? ,{ucepraquoHHr4rr rpy.n: rrMa rpr4 ocHoBHr4 rleJrr4, a
I4MeHHo: (1) Excnepl4MeHriulHo Aa ce orpeAerrr KoHrIeHTparIr4oHHr4re upotpunra 14 orJroxe-
Hara eHeprvs, ttpr4I43pacrBaHe Ha r:bHKr4 cJroeBe upes fiouHo-acvc'rvrpaHo lapHo orJ]araHe; Aa
ce olpenenl4 BHeceHaTa eHeprr4r Ha aroM or r43pacrBauut cloiz v Aa ce HaMepr4 rnvpr4Hara Ha
aKTI{BHara 3OHa, B KOtrO ce ocblrlecrBrBar rlpoqecr4Te Ha [pepa3npe,AeneHl4e Ha aroMI{Te,
rpynl4paHero I4M ra SoplrupaHero Ha 'ronrrayn4' c MaKcLruaJrHa rrJrbrHocr, (2) Pa:pa6ornaHe
Ha SIa:uuecKI4 MeroAI4 3a oIIeHKa Ha KaqecryatalnapaMerpr{Te Ha r43pacTBaHr4Te rbr{Kr,r cJro-
ene (no-xoHKperHo ottpe.4enflHe Ha crerreHTa Ha Kopo3r4-rr, uop$olorrlqHr4Te, Kpr4cranHr4 14

xr4Mpr,uHrr IIpoMeHI4, I4HAyuvpaHz n croenere). (3) Izlscne4BaHe Ha HrcB Krac oKcv.qHo-Hr4-
TpI4AHI4 KoMITayFIAI{ c ofne.q Ha rrxHoro [pr4noxeHr4e nrn QoroKatarlr3ara, conapHr4le tforo-
KrIerKI4 14 ctb3Aa.BaHero Ha caMolloqr4crBaqr4 ce oIITur{Ht4 rloBBpxHoctu. 3a ociE,ulecrBtBaHero
Hare3v IIeJIa ce I43IIoJI3Bar cbBpeMeHHr4 MeroAr4 3a 

"3pacrBaHe 
Ha rbHx:r,r cJroeBe (Su:tauecxo

napHo orJlaraHe, peaKTI4BHO paAu0qecrorHo MarHerpoHHo pa3rrpauBaFre, orrraraHe B pa3ps,4
c Kyx KaroA nplr HuaKo Hallraue) 14 onperen-rrHe Ha rqxHara naop$olorvtfl 14 ctreuvQuunra
Su:uuHu xapaKrepl4crl4l{l4 qpe3: peHrreHoBa 4utfpar<qrzx, Pr4rpQopAoBo o6parno pascefina-
ne, npoQnloMerpl4.s, eHeprufiuo-Al,IcnepcvoHeH aHaJIr43, aroMHo-cr{JroBia Ml4l(pocKorrkrfl, eKa-
HI4paIra eneKTpoHHa MI4KpocKorrr4fl, peHTfeHoBa 4ra$pax4r4oHHa Mr4KpocKorrr4r, orrrr{qecKa
MI4KpOCKOTMfl, rfAEorlEAeHTaqur 14 qpe3 pefr{crpr4paHe Ha cr4Hxo,rpoH}la peHTfeHoBa paAna-



r\rtfl. B peanHo BpeMe. Lls6poennre MeroAr4 3a r43pacrBaHe kr r,r3cJreABarre Ha rbHKr4 cnoBe Aa-
Bar e,{Ho3HaLIeI{ OTTOBOp Ha nOCTaBeHr4Te rleJrr.,r v 3anaqv B ArrceprarluorrHr4fl TpyA.
4. Kparxa aHaJrr{TtrqHa xapaKTepr{crnxa Ha HayrrH[Te u HayrrHo-rrpnJroil(Hrr flprrHocrr
Ea Al{cepraqlroHHtrfl TpyA. frasa n:bpBa Ha Ahceprarlr4oHHr4r rpyA e rrocBereHa Ha r43crreA-
BaHe Ha KoHIIeFrrpaIIuoHFII4Te npoSunz 14 orJro)r(eHara eHepfrz.rr npu v3pacrBaHe r{a 'rbHKr,r

crloeBe upes frouHo-aar4crupaHo $ueuuecKo rrapHo orJrafaHe. Tagz rexsoJrorr4s 3a,rnpacrBa-
He Ha TBHKI4 CJIOeBe e utrpoKor43rroJr3BaHa B rrparffr4Kara - HoBocr ryK e rrpeAnoxeHrrrr
Qra:rauen MoreJr 3a npecMrraHe Ha 4rr6ovuuuzre nporfrzr:,; Ha orJroxeHara eHepz4fl e(x) na
aroM B l43rpaxlla4 ce Qrzlnr or xeKcafoHaJreH 6opon HzTpvrlqpe3 acr4c'rvpaHe c asorHz fioHra
rlpv pa3JII4rIHI4 eHepl'li.:r' Ha a3orHrrre aroMr4 (ypanHeHrax (1 1l(1.12)), raro reoperr4qHo-
[olyqeHl4Te npotpulz Ha a3ora (rna4xn xpunrz) ca cpaBHeHV c nyHKTr4pHr4 KprrBrr, rroJryqeHr4
qpe3 KoMrIrorGpHa cvwna\ufl (Szrypu 1.1 u 1.2). Ocneu roBaleoperr4rrHo ca rpecMerHar,r4
KOHIIOHTpaIII4OHHI4T€ npo$ranu u upoSrarrare Ha orMecrBaHe Fra or.tro)KeHara eHepfr4r Ha
aroM 3a 4ee clclftHocrl4 Ha qIrcJIeHI4r rrapaMerbp c:0.5, | (c e orHoureHr4ero Ha nJrr,THo-
crl4Te Ha rlorollure Ha BI,IcoKo- rr Hr4cKoeHepfervrrHr4 vacruqrz) trpz ABe pa3nuqHr eHeprnrr
Ha a3orrrr4re aroMr4, clorBerHo 500 u I25 eV (Sto.ypr 1 .3 u 1.4)

Broparzl frlaBa, o3arnaBeHa "@I43I4qecKIr MeroAI4 3a oIIeFIKa vI vBaJreABaHe Ila rr,HKI{
croeBe", BKJIIoTIBa (i) usc,ire4naHe Ha BrrcoKoreMrreparypHr4 cBptxrrporloAHrzKoB14 crpyKTypr4
or rl'Ira YBCO/LSMO vpes Pratp$op4oeo o6parHo pa:cefinaHe, KaKlo 14 oueHxa Ha Kr4cJro-
poAHoro c6rbp)r(aHr4e Ha cJroeBere qpe3 peHTfeHoBa 4rzspaxqvn v (il) r43yrraBaHe na rf asonu
rpaHcQopva\vu B TbHKt4 YBCO-cnoeBe, I6rr)Karrlr4 ce Ha r4H)r(eKTr4paHero Ha orr4H-rronflprt-
3lrpaHrr KBa3v.tacrvrlll4 or MaHraHareu/LSMO clofi upe: npocneArBaHe Ha cr4HxporpoHHara
pa4ua\vfl B peailHo BpeMe Tosa e .rraBara, Ko-sro BKJItor-rBa rexHr4Krr.rre 3a r.r3pacrBaHe Ha
cBp:bxllpoBoltrUl4 $znlaz I4 HaHactHe ua SepovrafHzTHr4 crroeBe (ctolnerno c 6ataycttpatta
rIocTotHHOTOKOIla MafHeTpoHHa cr4cTeMa c Koco-opr4eHTl4paHa MI4rIeHa I4 qpe3 BI4COKOTIeC-

TorHo MafHerpoHHo pa3rlparunane) u Merorr4Te 3a r43cJrerBaHe Ha rocoqeHr4Te crpyKTypu.
TpaucQoprraaul4l4re 14 rlpoqecr4Te Ha Qa:onure nsazvlo4eilcrBtrfl, ca r43yqeHr4 in situ B Kr4cJro-
poAHa arnroc$epa vr ilptr BI4coKIr reMrreparypr4 Karo ce e r43rroJr3Barro lRossendorf Beamline-
cbop:b)I(eHl4ero B European Synchrotron Radiation Facility n fpeuo6tl. OcHoeeFr rrpr4Hoc
TyK e ycraHoBtBaHero Ha reMneparypHnfl Anarra3oH sa $opnaupaHero rra cBpbxrrpoBoA-f,rrlala
Sa":a na YBCO, KaKTo I4 onpeAentHero Ha Kopenarlr4qra Mer(Ay KpzcranHara crpyKrypa Ha
cBpsxlpoBoAHI'IKa I4 c6A5px(aHl4ero Ha Kr4cnopoA B Her or eAHa cTpaEra r.{ Kpr4Tr4qHara reM-
reparypa 16 o'I Apyra, qpe3 I43cneABaHero Ha rpl4 cBpbxllpoBoArrrlz crpyKTypr4 (drzrypu
2.3-2.10 u ra6wravr 2,1J.4). (Da:osure rpauc$oprraarJrrv, Abnlr(aur4 ce Ha r4H)KeKrr.rpaHero
Ha cIII4H-rIonflpI43LrpaHLr KBa3u.llcrr4ul4 or MaHfaHareH cloft, ca II3cJreABaHu B 40 nm-erpon
'"3aKareH" BbIt BaKyyM YBCO-cnofi, HaHeceH Bbpxy SrTiO3-ena rroAno)Kr(a qpe3
perl4crpalIl4-f, Ha cl4HxporpoHHara pa4na\vr B peaJrHo BpeMe, CrrqecrneHr4rr npr4Hoc Ha
Al4cepraHTa e R:oHTponvpaHnfl't rrpexoA or rerpafoHaJrHa Sasa Ha cBp:bxnpoBoAsu[zq crofi
KbM opropoM6r4.{Ha, Korro e )rceJraHara cBp:bxrrpoBo.qrrqa fra:a (Szrypu2.l2 tr2.l3).

Tperara fJraBa, Kotro IlpeAcraBn qla 6ruzo 213 ot {enr4.f, rr4ceprarlr4oHeH TpyA, e [oc-
BeTeHa Ha I43paoTBaHeTO I4 I43CJIeABaHeTO Ha T5HKr4 CJIOeBe 3a npr4no)KeHut B Mr4KpoeneKTpo-
HI4Kara I4 KocMl4r{ecKoro lpz6opocrpoeHe, Crqecrneu npl4Hoc Ha KaH,Ar4Autae krcpacrBaFre-
To Ha Br{coKo-TeKarypr4paHvr, ceo6o4ura or 3aMbpcABaHvtfl., aJryMrrHr4eBo Hr,rrpr4lHz (AlN)
TbHKI4 cJIoeBe, orrloxeHl4 Bbpxy curl.ttyuit (e pannnnara 100 Ha Kpr4cranHara petrrerlca) upes
paAl4or{ecrorHo peaKTLIBHo MarHerpoHHo pa3nparxBaHe npr4 HlrcKvr reMrreparypu. flonyueH e
o6paseq (AlN-9), xofiro rro KaLIecrBa HaAxBbpn.rr r,r3[or3BaHrlTe Karo e'raJroHr4 T:F,HKH cJroeBe
B peHrreHoBara crleKrpoMerpl4t (Qvrypz 3.15 u 3.16). VcraHoseHa e r[HefiHa 3aBr4cr4Mocr
ua Sa:onz-fl clc'raB Ha cro-s or reMrrep urypana Ha noAJrolKKara rrpz z3pacrBaHe B a3orHa
arvocQepa u napa6olr4qHa 3aBzrcl4Mocr npr.r cMec ol aproH 14 zt3or. Bropurr cr,ilIecrBeH
npl4Hoc Ha KaH,4I4Aara e no4po6uoro r43cJreABaHe Ha crpyKTypHrare, laopSoJrorr4qF{r4 rt xv-



MI'Ir{HI4 npoMeFII4 Ha pa3nrlqHr4 BI4AoBe rroKpr4Tl4r BcneAcrBrae Ha Kopo3rrrra, Tona uscle4-
BaHe e HanpaBeHo cr'c cIIeI{uaJrHo KoHcrpyr4paHa ra3opa3pflAHa cr,rcrerMa c Kyx xaro4 (Qzr.
3.19). flo-xourperHo, r43yrreHa e Kopo3Lrfl"ra Ha nonyr{eH Lrpe3 HepeaKTr4BHo cyxo eqBaHe
AllaMaHreHo-no,4o6en Bbrnepol (DLC) xaro fyHxr\ufl Ha MarHr4T'Horo rroJTe 14 ycKopqBarloro
HanpexeHl4e ($uryprz 3.21-3.25). MopQolorvflra Ha noBbpxr{ocrril Ha o6pa3qr4re e Ha-
Ae)K.4Ho ycraHoBeHa r-Ipe3 aroMHo-cr4rroBa r4 PaManoea crecrpocKotuu ($vrypu 3.26-3.29).
ErcnepllnaeHTa[Ho I43MepeHaraHvcKacrofiuocr Ha cKopocrra Ha r(opo3krfl or 1.9 nmmin-l na
crpyKTypl'I or rI{na DLC/AIN/Si upe4nonara ycnetrrHo BHeAprrBaHe Ha raKr4Ba 3ailIr4rFrr4
rIoKpI4TI4f, B KocMI4qecKLn'e rexHoJrofr4r4, r{pes usclellBaHe Ha cJroeBe or TiOz z TiON c no-
Motura Ha Pl4t,pQopAoBo o6parno parcefinaue, peHTfeHona 4u$paxrlr4r noA MaJrbK :br:bJr,
aroMHo-cI4JIoBa 14 olrl4qHa Mr{KpocKonuu !-p Kopuenz fprzropon ycranoBrBa, qe AorlrpaHe-
To c a3or ua Quluzre or rI,ITaHoB Ir4oKcr4A cr4JrHo HaMarrflBa palorar:a 3a ailxe3ufl 14 c,6orBer-
Hara rloBr'pxHllllHa eHepfuq. TrHrcu cJroBe or Tio2, AorvpaHlr c a3or, ca r43cJreIB aHLr 14 B

Apyf acleKT, a I4MeHHO LI3yqaBaHe Ha olrrrr{Hara ceJreKTr{BHocr Hil raKuBa r(oMnayHAr4,
Tl{raHoellqr AByoKL{c e xI4MI4rIecKr4 r4HepreH Marepr4aJl, cra6uleu KT,M Kopo3r4.r{, HeroKcr,rqeH
14 orHocI4TeJIHo eBTI4H, IIoAXoArrrI 3a peAzqa eKoJrorr4qHr4 npr4no)KeHr4.,{, Karo Hanp, $oroxa-
TaJIIrrI4rIHoro ptBfpilKAaHe Ha ToKcI{qHr4 opfaHr4qHr4 rrpoAyKTI4. frasHrarr HeAocrztrr,K Fra
TiO2 3a TaKI4Bet [puno]KeHl4-s e HefoBaTa oTHocr,rTenHo urrpoxa sa6paHeHa 3oHa o.r 3.0-3.2
eV, rcoeto o6ctosrelcrBo B rpafiua cMerKa Borr4 ro cBerorrpolycKnr4Bocr caMo B ynrpaBr4o-
JleroBara o6lacr Ha cJlbHqeBufl cneKTbp (npra )" < 380 nm). 3a qa yBenvril4 eQexrunnocrra
Ha raKI4Ba CJIOeBe 8T)B BI4AI4MI4T CBeTJII4HeH AI4ana3OH, KaHAr4AarsT npelnara lorr4paHe Ha
TiOz c a3oT, Koero HaMaJItBa tnvplr]Hara Ha ollTl4qecxu :a6paHe"ata soria ot 2]6 sa2,3 eY u
csorBerHo yBeJrvr{aBa ,4bJDKr4Hara Ha BGJrHara (Ha nponycxnznocr) or 449 Ha 539 nm. Br-
rlpocHara ruI4pI4Ha ua :a6patreHara 3oHa e onpeAeneHa r{pe3 orrrr4qHr4 a6copdqzoHHr4 TexHr4-
KI4 14 pe3ynaTl{'lle ca cT'IIocTaBeH}I c6c cT,cTaBa ua Snluzre,TAXHAIa KpI4cTaJrHa cTpyKTypa,
pa3Mep 14 pa3npeAeJleHlze Ha 3ibpHara (Qzr. 3.45), roBbpxHr4Hna rpanaBocr (Qur. 3.44) n
noBbpxHIaHHa eHeprl4t. OnrzqecKara nponycKJrr4Bocr r4 onrr4r{ecKvn a6cop6gL4oHeH noeQu-
III4eHT Ha rIerI4pI4 BHAa Sr,uuI,I Karo Qynxqz-a Ha lbnlrfl4HuraHa BbJrHara 14 eHeprr,rrra ua So-
roHr4re ca r4nloctpvpaHr ua Szrypn 3,46-3.49

B pe:ronae HayrlHlire rlpl4Hocr4 ua A-p Kopuelu fpraropoa Molr(e Ia ce Sopnrynrapar
Karo pa3pa6orr'etue Ha HoBI,I TexHoJrofr4r4 3a nonyqaBaHe Ha rbHKI4 cnoeBe 14 MeroAr{ 3a Ha-
Ae)IqqHo orlpeAentHe Ha rexHl,Ire Qn:uuu14 rt xr4w\rqHr4 napaMerpr4 c r43rroJr3BaHero Ha trrvpoK
KJr ac oT .4u arH o cTr4q H 14 14 H CTpyMe HTr.r 14 TexH I4Kr4.

5. Ao KaKBa crerleH AtrceprallnoHHrrnr rpya n [ptrHocrrre ca ruquo AeJro Ha KaHArrAa-
ra? {rzcepra\vraHnurr rpy.{, c:bcrorxl ce or 165 crpaHvrr\r4,85 $rarypra vt TI ra6turlr4, e Ha-
rrvcaH Bb3 ocHolta sa29 ny6luxaquv) e4.Ha or Kot4To e caMocrotreJrHa, s 7 o'r'Trx KaH.4r4Aa-
T:br e npEB aBTOp, a s 9 - BTopI4 aBTop. Bcz.{ro roBa MI4 AaBa ocHoBaH:ze Aa cMrraM, qe FIa-
yrrHVTe npr.rHoc.a ca JIurrHo AeJro Ha KaHAI4AUTA,
6. Ilpeqeuxa Ha ty6,rruxaquure rro Ar{ceprarlgogH1aq rpyA: 6pofi, xapaKTep Ha u3AnHtrR-
Ta' B Kollro ca orrleqaraHlrr qlrrlrpaHlnfl. Or sKrto.reHr4Te B .{Ilceprarlr4oHHr4r rpyl 29
ly6lzxaquu 24 ca crutr4v, ny6lzxynaHr4 B Mex.qyHapoAHr4 Hayqr{r4 crrvrcaHztl,2 ca riasu ot
ir'loHorpaQrax u '3 - AoKnaAI4 B rlbreH TeKcr or xontpepeHrluv. Or cnucasusta 6ux or-6erqsan
Surface Scl. (l warurn), Eur. Phys. J. D; Atomic, Molecular, Optical and Plasma phys, (3
craruu), Eur, Phys. J.; Appl, Phys (l craru.a), Appt phys. A; Materials, Sci, & process'ing (1
crarux), Vacuum (3 crarnra), Diamond and Related Materials (1 cralrzx) u Nucl. Instrum.
Meth' Phys. Re,s" B (2 crarnn) - ncuut<r4re c vrunarr-$axrop. Cna-sraN,r uy6rraraqrzoHHara
4efiuocr Ha KaH!,I4Aata 3a Aocrar:stlH a. Hayunure rpyAoBe Ha A-p Kopnelu fpr.rropon ca Ha-
MepI4nI4 OT3ByK cpen cBeroBHara HayqHa Korefu.s: KaHAVAaTGT e npeAcraBLrIl ctrurc,sr< c 51
sa5erszauu r\r4Tara, Karo ABe or crarr,rr4Te vry, ny6lLlrtyBaHyr rryez 2004 r. ctorBerHo n Appl.
Phys' A: Materials Sci. & Processing u Vacuum ca \v'tvrpaiv 17 rrhrrr, a arurvrTa W B



Surface Sci. or 20ll r.e \vrvpaHa 16 nrrv, Karo B eAHa or erarvfirre Ha qy)KAr,r aBropr4 ce
[oAqepTaBaT BI4coKI4Te I]oKa3aTellrrr HA Qllnrvrrz or rr4TaHoB Ar4oKcnA, Aorr4paH c a3or, lonyqe-
Hr4 or fpzropon 14 cbaBTopr4.
7. Kpnrnunu Selexrcu. Mozre KpI4Tr4rrHr4 6eleNxz r{ibM ArTceprarlr4oHHr4fl TpyA ce orHac.flT
fJIaBHo xrlvt 6n6luorpa$zrra: Ts He e HarrpaBeHa no y4o6eH 3a perleH3eHTa Haqr4l. rrbpBo,
I4MaMe orIeJIHI4 nI4TeparypHI,I Cnr4C6rIr4 no fJraBr4, BTopo, cratvvre Ha r{aHALtAara, Bb3 ocHoBa
Ha KoI4To e HanI,IcaH Al4ceprarluoHHr,rrr rpyA, HrMar co6crseua HoMeparlur, Hanp. KGI z ftfi
HararGK, KaKro e o6rqonpuero 3a Al4ceprar{uu. fiopu B rrpe4craBeHvfl, HacrpaHvrlr4 160-164
cnl4cbK or Hayr{Hu ny6nuraqtlkr vMa pe.4r4rla [ponycKr4: Ituilca Ha Mecra crpaHr4rlr4 r.rJrl4 ToMo-
Be, HerIbJIHu 3auraBufl. Ha clucaHr'lfl, HeyroqHeH 6pofi Ha crpaHrru;r4Te B ABere fnaBr4 or MoHo-
rpaQur' Ha crp. 9l xaHllaaalbr ce no3oBaBa Ha reopr4r na Movchan and Demechisin ( 1 969)
6es la ce nocorlBa KbAe e ry6nuxynaHa ra3r,r reopr4r. Ouenu4uo craBa nyMa 3a craruflTa Ha
B. A. Mos'{au v A. B. [evrvraruuu, uy6mzryBaHa srs Qulurca Memq]rJtos u MemqJriloeedeuue
28 (1969) 653-660. B rexcra ca l.{3norl3BaHr,r Aocra qyr(Au AyMu, H.rxor4 or rrrx Karo
<npo6u (nivrecro coH4a) vJII4 (llor> (nuecro rparfurca) ca xpafiuo HeyAar{Hr4. Ozguqnara
BeJIIrqI4Ha B (crp. 100) He e cvra, a I4HAyKTIII Ha MafHvrrHoro rrone; Kypcr.{BHoro n B yp,
(3.12) He e r4HAeKc, a crerreHeH noKa3areJr.
8. AnropeSeparr'r [paBrrJIHo JrIr orpa3flBa ocHoBrrrrre rroJroxenrrfl r{ HayqH[Te rrpuHo-
clr Ha AtrcepraqlloHHlrfl rpyA? OcHosHure [ono)KeHr4.rr kr HayqHvre ]lpr4Hocr4 ca npaBr.rrrHo
orpit3eHl4 e anropeQepara, Ho HoMepara na rfuryprare He ca nocneAoBareJrHr4 - Te ca B3err4 c
copy & pace or Ar4ceprarlr4oHHrrr rpyl
9. 3ar"rrroqenlre. Kau4a4arrr Aou. A-p Kopuenu fpvrropoB e Br4coKo rnaruQlrqr4paH yqeH r4

nperloAaBarerl c'bc 3aBI4rHa KoMrrrorbpHa fpaMorHocr: npe3 cBorra 30-ro4ranuaKapuepaHa
HayqHoro rlotlpuUe roft e I4MaJI BE3Mo)KHocrra Ia cuerlzaJru3vpa ra pa6oru B pelr.rqa npec-
TI4xtHI4 yHI4BepcIITeru u HayqHor43cJreroBarerrcrz la6oparoprrtr, ila 6rae yHuBepcr4TercKr.r
lpeloAaBareJl, pr,KoBoII4Ten Ha AI4nrIoMaH'Il1' rt AoKTopaHTH, irJreH Ha Hayr-rHr4 )rrypLrrq yqacr-
HI4K B 18 nayuun npoeKTa rz 18 venqyHapoAHr4 xonQepeuqkrr4, aHoHLrMeH perleH3eHr Ha
ny6luraqul{ B peHoM:apalu crvcaHr4fl.. Hayrcorr,lerpuqHr4Te loxa3arerrr4 na .4-p Kopuelz
fpuropon ca AocrarbqHo KpacHoper{r4Br4: o6rqo 379 uurupanvrr,, or Kordro 166 cnea ZtjOO r.;
h-index lll7, i l0-index 1316 - BcI,ItIKr4 Te HaAxBbpnrr r43r4cKBaHrrATa, Kor4To ce rpeArBrBar
K:bM KaH.qI4AarI{Te 3a HayrlHara creneH AoKTop Ha HayKrrre. Karo ytuarra nperBr4A r\fl,nata
HayqHa [polyKul4tr Ha KaHII4AATA v [onyrreHr4Te or Hero Br4coKr4 HayqHr,r rz Hayr.rHo-[pr4-
JIolKHt4 pe3ynrarl4 s oOracrra ua Suszrara Ha rbHKrzre cJroeBe c ornell Ha rrxHoro r43rroJr3-
BaHe B MI4KpoereKTpoHl4Kara 14 KocMr4qecKoro npu6opocrpoeHe, c rrbJrrra y6egeuocr npeAna-
faM Ha r{JreHoBere Ha Hayvuoro )r(ypr4 Aa fnacyBar 3a [prrcb)r(raHe Ha HayrrHara crerreH
AoKTop ua QusuvecK[Te HayKIr no HayqHara clerlrzaJrH ow Cmpyrcmypa, MexqHltltHtt u mep-
MlluHt't ceoilcmea ua rcoudeusupaHama Mamepufl Ha f-H Kopnelra fpuropraen fpuropon.
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