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PeqeHseHT: rrpoQ. A-p llerxo KocraAuHon BuraHoB

1. O6qo ourrcaHvre Ha rrpeAocraBeHrrre 3a KoHKlpca Marepvuwr
KanAprAarbr e rpeAcraBr.rJr anrope$epar Ha rvceprarluoHeH TpyA, KofII{tr or

38 uy6nvrKa:q;ar B crrucanr4fl, eAHa rnaBa or reMarr.rrreH c6opnHK, eAHo [areHT
perucrprrpaH n Brnrap krs. vr cnucbK or AoKJr a1vr vr rocrepu na ronSepenquu (

o6uto 356p). Hsvra ubJrHrrre reKcroBe Ha AoKJTaAVTe v rrocrepl{Te LI re He ce
rplreMar 3a perleH3prpaHe. B ArrceprarllroHHur rpyA ca BKrrorreHpl 6

uy6nura\uvr oT crrucbKa Ha KaHAkrqura r4 rrareHTa.

2. lly6nuraw4r4 [peAr,r u cneA rron]rqaBaHe Ha Hay{Hura crereH ,,4oKrop"
O6Iqerqr 6pofi Ha uy6nurarlr4r4Te Ao rronyraBaHe Ha Ha)rurHara crereH

,,AoKTop" ca346p., Karo or rflx 6 ny6nuKarluu ca BKJrroqeHLr B AHcepraIIpIoHHVfl.
TpyA. Cnel rprrcblrAaHe Ha Ha) rHara cTereH r{Ma uy6ruryBaHl{ rler craTl{n.

3. O6qa xapaKrepprcrrrKa Ha Ha)^{Hara vr Ha}ru{Ho-rpnno}KHa Aefiuocr Ha

KaHArrAaTa
KaHAuAaTbr e 3arorrHiur cBoqra rpyloea Aefrsocr B Ha) rHo-

Lr3cneAoBaTencKu krHcrvrryru KbM prHAycrpprflTa, B HaqiuloTo KbM Vllacruryt rto

ronyrpoBoAHuKoBa rexHr4Ka Boreerpa4, a B uocneAcrBlle Zncrnryr rlo

MlrKpoeneKTpoHura -Co$"". B rogn repproA or HeroBoro Kapl{epHo pa3Bl{Tkre)

rofi upu4o6rdBa rrpo$ecnoHarreH o[r4T r4 rexHorou{qHu yMeHI{f, BbB BoAeITIH

pa:nofinvr uneruryrluu, a roBa o6yclantr u ilocneABarrlo My HayrHo pa3BLIrI4e B

HOTT-BAH. Xaparrepbr Ha Hay{Ho-Lr3cneAoBarencKara I4 HafrHo-rlpl{no)KHa

Aefinocr Ha KaHAuAaTbr ce orrpeAenfl or HeroBara AbnroAHIIrHa
rd3cneAoBareJrcKa aKTLrBHocr e o6racrra Ha [onyraBaHe vr r4gcreABaHe Ha TIHKLI

cJroeBe, c qen rpnnoxeHue 3a [oJry[poBoAHLIKOBI4 UpH6OpZ Lr

MrrKpoeneKTpoHvrnara. Hayrnrare LrHTepecu Ha KaHAvrIaTa ca opveHTl4paHrr KbM
pr3cneAB alavrfl u pa3pa6orra Ha HoBra TexHonorr{rrHr{ [poq ecvr 3a orJlaraHe Ha

ArreJreKTpnrrHu cnoeBe Ha 1azara Ha BaKyyMHo repMurlHo I{3rIapeHI4e vr

BrrcoKoqecrorHo MarHerpoHHo pa3[paruBaHe. Tegr,r rexHoJIorI{TIHLI MeroAH ca

r43[On3B a]F{vr 3a rronyraBaHe Ha rbHKr{ cnoeBe or cr4nr4rlr.reB cy6orcua ( SiO" ),
cbAbplKarrl cnnprqlreBlr HaHoqacrlrqu B anropQna $asa vrJrvr 4pucrilrHa Sasa,
KaKTo rbHKH cnoeBe or MeTarrHr4 oKcr.rAr.r or rr4rra Ira SnO2, MoO:, WO: u SiOz.

Tpr6na Aa ce or6enexu, qe KaHArrAarbr aKTprBHo )^racrBa I{ B I{3cJIeABaHvrflTa



Ha rexHure cBofrcrBa. Or xapaKTepa na uy6nI4KaIII{I,ITe cJreABa, qe HeroBara

pons e CbIIIeCTBeHa kIrIpu peaIII43IIpaHe Ha T9CTOBI4TO CTpyKTlpkI3a I43MepBaHe)

KaKTo vr Ha upn6opvrre, BKrrorrBarqu re3u crloeBe. Toea e eAHa or

cbrqecTBeHr4Te 11prlrrrlrHrr rofi la 6rae BKrroqeH Karo y{acrHl{x e 5 [poeKTa c

MexcAyHapoAHo y{acrrae, 3a KoeTo r4Ma rIpeAcraBeHI4 AoKWeHTu. fn. acucreHT

4-p Evruu ManonoB e s 6r,ur n pa6ornufl, KorreKruB H Ha 5 npoerra $rnnacvrpaHvr
or $oH4 ,, Haytul4 LI3cJIe gBankrfl"

4 . O cn onull H ayrH kr vr lr,.a1u'trH o - rlp I4JIo xcHI'I ilpl{Ho cI'I

CrulecrBeHa rracr or Ha) {Hr4Te vr Hay{Ho- [pnno)I(HI4 rlpl{Hocu Ha

KaHAr{Aara ce orHacrr KbM IIoJIyraBaHe r4 H3CneABaHe Ha rbHKlI CJIOeBe or

SnO2, MoO:, WO: c rlen rflxHoTo rpr{no)KeHlre 3a ceH3opHkI eJreMeHTH ( crarw

1-5, 12, 18,25). OurnMrl3r4panvr ca rexHonornr{Hrr rpoqeckr 3a BncoKoqecrorHo

(RF) MarHerpoHuo pa3rparrBaHe Ha KoMrIo3LITHa MI{IIreHa or SnO2, KaKro w

peaKTr{BHo pil3rrparrrBaHe or MrrrrreHlr na Mo pr W B arMocsepa or Ar u Oz. C

rlen AoKa3BaHe Ha KarrecTBaTa Ha uon) {eHr4Te OKcI{AHI4 CnoeBe ca I{3cneABaHkI

nrop$onorr4flTa, crpyKTypara kr xr{Mr{rrecr<vrt I,IM cbcraB qpe3 MeToApITe Ha

cKaur{parqa eneKTpoHHa Mr4KpocKoruq (SEM), Arr$paKwrfl Ha peHrreHoBl{ JIbtIIiI

(XRD) u $oroeneKTpouHa creKTpocKorrr4.f, c peHrreHoBld JrbrII,I (XPS) (crarrEu

5, 12,18). 3a AoKa3BaHe Ha rflxHara rrpunoxcuMocr ca vl:WaBatrr4 rexHl{re

eneKTpurrecKl,r cnoficrna, Karo JII4croBo cb[porllBJleHue H KoHTaKTHo

cbrrporr4BrreHrle c KoHTaKTr,r oT rpy.UHo rorII4MI{ MeraJIIl Ti, W, Cr, KaKTo vr

4nycnofiHu KoHraKrrd or rprra Ha TiAl, TiAu, WAl, WAu, CrAl, CrAu. ( pa6oru

1,2). Xaparrepbr Ha HayrHr{re rrpprHocr{ Mo)Ke Aa ce rnacu$wlvpa Karo

lonyraBaHe Ha rIoTBbpAI{TeJIHH Samr,r.
Ecrecrneso [o.ubJDreHr{e Ha re3r{ r{3cneABaHvrfl, ca [poy{BaEuflTa 3a

r43rroJr3BaHe Ha Merilrro- oKcLrAHr{Te cJroeBe, Karo copllunoHHl{ rloKprrrllfl B

ceH3opr.r Lra 6a3ara Ha KBaprIoBr4 pe3oHaroprr. I4gcreABaHu ca coprIII{oHHI4re

csoficrea Ha SnOz (uy6ruara\ur4 3, 4,5), MoO: (18), WO: (25) Karo Synrqur
Ha ,,MacoBoro" HaroBapBaHe, Koero BoArI Ao rIpoMrIHa Ha r{ecrorara Af na

pe3oHaropa cneA roAnaraHero My Ha er:AeficrBr{e B ra3oBa cpeAa na NH3 c

piBnIatIHI{ KoHIIeHrpaIIuu (10 1000 ppm).AHarlusupaH e e@errur Ha

HAIIUUIHATA rPAIIABOCT HA KBAPIIOBATA IIOBbPXHOCT BbPXY IIAPAMETPI'ITC VI

copmlnoHHprre ceoficre a Ha upu6op r4Te) KaKTo vr BJrufl:arlero na Ae6e rv]Hara Ha

cnofi or SnO2 Bbpx}l rryBcrBr.rrenHocrra Ha rIoAo6eH TI4rI ceH3opn. Hayilrll r

rrprrHoc MolKe Aa ce SopuynvpaKaro rron)^{aBaHe I{ AoKa3BaHe Ha HoBll $arru.
B pa6oru 6 w 14 ca rpeAcraBeHra pe3ynrarl,I or I{3cneABaHHfl Ha cJIoeBe or

SiC, rony{eH qpe3 6rp:o repMuqHo orlprBaHe Ha aMop$en BbrnepoA Bbpxy

cvnvr\vreBa rroBbpxHocr. PerncrplrpaHo e, qe c Bl4coKoreMrlepaqapeH cpIHTe3 ce

Sopunpa rbHbK cnofi or SiC c Ae6elvrna or 5nu Ao 14 nnr B 3aBI{cLIMocr or

TeMrreparlpara Ha orfprBaHe. Eterrpnr{ecKure rr3MepBanvIfl, rlorBbpx{AaBar

xr{rrore3ara 3a o6pa:yeane Ha xereporpexoA cbc cvrnkrulaeBara [oAno)KKa.

;';F)



Hayrnurr uptrHoc Moxce Aa ce pa3rJrexla Karo [ony{aBaHe rorBbpAI4TenHH

$axru.
gacr or Hay{Hr{Te pe3ynrarlr Ha KaHMAara ea cBbp3aHI4 C xapaKrepl43l4paHe

na MOS crpyrrlpu cbc cJrofi or xuAporeHrl3r4paH anrop0eH cI'InIdIIrafi (a-Si:H)

rony{eH rrpe3 rrJra3MeHo crr{Mynr,rpaHo orJlaraHe or ra3oBa Sasa (PECVD)

(crarnu I u l1). IrIsuoJr3BaH e MeroAbr Ha KBa3r{crarvrqEkrre BOJIT-Ka[IauI4rI4BHI4

r.r3MepB ailufl 3a oIIpeAeJI-f,He Ha frJrbrHocrra Ha eneKTpoHHI4Te cbcrotHHrl B

:a6paneHara 3oHa na a-Si:H.

CrulecrBeHa rracr or Hayrnprre pe3ynrarll Ha KaHAI'IAara ce orHacflT KbM

H3cneAB anvfl Ha MerilI-oKcI,IA-cI{ ttut\uir (MOS) cTpyKrypu' cbAbpx(alqu

cvnur\vreBr{ HaHoKplrcrarru (Si NC) vrvr anropSnu cvnvr\vreBvr HaHoqacrraqra (a-

Si NP) e refiroBan MeneKrprm. Te ca uy6ru4KyBaHu e 10 crarull (8,9, 10, 13,

15, 1 6,22,23,28,39). B 4uceprarlr{oHnnfl, TpyA ca BKJrroqeHLI pa6orn 9 u 10.

I4zynua14 ca eneKTprrqecKure cnoficrea Ha MOS crpyKrypu c eAHocrloeH

(SiO.), ABycnoen (SiO./SiO2) r.r rpprcnoen (SiO2/SiO./SiOz) refiroe ru{eneKrprlK'

B Kor{ro cnoflr SiO* (x : 1 .15 vrilvr 1.3) e ronyreH qpe3 repMI,IqHo H3rIapeHI{e.

1'4re15a e or r{3JrlrruHr{Te (Hecnrpsauu) Si aroMll B cvrnvrr\kreBkrfl' cyooKcl4A

(SiO.), qpe3 reMrrepar)pHa o6pa6orKa, Aa ce o6pasyear ro-roJleMu Krrbcrepu

or Si aroMr{, Kor{To Aa rrMar pa3Mepu B HaHoMerpprqHara cKarla. C ananurplrlHrI'

crreKTpiuilkr vI cTpyKTypHI,I I,I3CneABAHVrfl, e AoKiBaHO' rle cneA TeMIIepaTwHa

o6pa6brxa B a3orHa cpeAa rpu 700"C 3a 60 MuH. ce perl4crpvrpur Si

HaHoqacrurlr4 c arvropQna Sata. HanpaneHr4 ca cpaBHI{reJIHI{ }I3cneABaEvrfl c

o6pa^:qn, orlpsB alkr rrpn 1000" C ga 60 rraun, KoI4To roKa3Bar $oprvrupaHe Ha

uoAo6nra qacrurlra, Ho c KprlcTaJrHa Sasa. [uanrerrpbr Ha $opultpaHvrre

HaHoKphrcraJrvr, pefr4crpvrpa[ c rpaHcMr4crroHHa eneKTpoHHa MI'IKpOCKOIII4-fl

(TEMi e Ao 5nm, a Ha qacrllql4re or alaop$en- Si e 60nm'

llpo4rmKrrreJrHocrra Ha Br{coKoreMrreparypHoro orlpflBaHe Ha re3r o6pasuu

oKa3Ba BJrlrrHlre He caMo Bbpxy pa3Mepa Ha Si HaHoKpvrcraJrkr, Ho Pr Bbpxy

KaqecrBoro Ha pa3AeJrr,rrerrHara rroBtpxHocr SiO. / c-Si. 3a Aa ce orIeHLI

e$errur Ha Si HaHoqacrlrqu c auop$Ha v KpI{cruIrIHa $asa Bbpxy

eneKTpr,rqecKlrre cnoficrs a Ha cnoeBe ca Lr3rroJr3BaHI,I crpyKT)pl{ or rprrra MeriIrI/

Ar4eneKTpux/ culu\uir ( MOC crpyrrypu), Kolrro rlo3BontBar KarIauI{rI4BHI4

u3MepB a1vr,s.. Bonr-QapaAHure Lr3MepB annfl, Ha re3l4 crpyKrlpl'I rloKa3Bar

rlaJruqvre Ha xr4crepe3rrc IIpu npoMfH a Ha npr4no)KeHoro Harlpe]KeHl4ero or - 10

V qo + 10 V, roero e B pe3ynrar Ha 3axBarrlaHe Ha eneKTpl{qecKn 3a?sl. Tosa e

KracuqecKpr rroAXoA 3a pefr{crpr{paHe 3axBarrlaHe Ha eneKTpI{qecKI4 3Apfl'I B

AHeneKTp vrq;g1krfl. crofi e o6racr 6nnso Ao cunuqpreBara rloBbpxHocr- Oqenen e

upoqeC a Ha HaMaIIflBaHe Ha gapflAa B ynOBKI/tTe C BpeMerO c IIen Aa Ce IIOKa)Ke

,.qo KonKo re ca rrpurroNcr,rMpr Karo eneMeHT Ha naMer (cratut l0). Ha ocHoBaHI{e

Ha re3lr pe3ynrarrr e rpeAnolKeHa crpyKrlpara AVSiO2/Sio./s iozl si Karo

eJreMeHr 3a raMer ( uarenr 65971 B1).HaynHr{re upuHocrl B ra3u o6nacr Ha

U3CNE/IB A]FIVT[, MO|AT AA CE OIICH'IT KATO TION}TqABAHC VI AOKA3BAHC HA HOBII

Sarrn.



Pesylrau{Te or u3y{aBaHe Ha oKcr4AHtr cJroeBe, orJIo)I{eHIl qpe3 peaKTIlBHo

BprcoKoqecTorHo MarHerpoHHo pa3rpauBaHe Ha Si MHrueHa ca I{HTepecHLI H

aKryiurHtr (17,19-21). llpu pa3nraqHo cborHorrreHr{e (R ) tra rapquarHoro

HrulflraHufl Ha 02 KbM roBa na Ar, Bapnparqo B rul4poK AI{ara3oH (1-0.0003) ce

lonyraBar cJroeBe c pa3nlrqHr{ KarrecrBa. 3a R -1 crctaBbr Ha cnofl e 6ruglK Ao

crexproMerpurrHkrfl cvrilvfiIpreB ArioKcr4A, AoKaro rrpu R : 0.0003 ca [onyreHl4

SiO. cnoeBe o6orareHrr Ha Si, n Kouro crreA BlrcoKoreMreparlpHa o6pa6orKa ce

na6nroAaea SopMr4paHe na Si HaHoqacrprrlr4. Tona e eAIrH cblrlecrBeH Ha) {Ho-

IIpI4nOx(eH pe3ynTaT) KOIITO IIO3BOJI.IBa qpe3 IIpOMOHV Ha CbOTHOIuOHI{OTO sa Oz

KbM ToBa na Ar Aa ce $opunpa rocnoitlaa crpyKrlpa, Koflro Aa ce LI3rIon3Ba

Karo erreMeHT Ha eHepfoHe3aBEcr{Ma rraMer.
3a rbpBlr rrbr e rroKa3aHo, qe MOS crpyKTypn, cbAbpxalrll4 cI{nI{rII4eBu

HaHoKpvrcrankr B refironus ArleneKTpr4K, Morar ra 6l4ar I,I3rIon3BaHu Karo

Ao3r{Merpr,r 3a raMa JrblreHr,re. llo aHarrorlrrr Ha crpyKrypa c ,, fIJryBaIq" tefiT ce

$oprvrupa MHorocnofina crpyKTlpa, Karo ponqra Ha ,,[r1rBalq" refir ce
pr3rbJrHflBa or cnofi mc Si HaHoqacrurlu. Llgetra e Ia ce Harpyra 3apfl,A B To3LI

cnofi B pe3yrrrar Ha 3axBar Ha eneKTpoHr,r rtpu rroAaBaHe Ha rlonoxcnrenHo

Haupe)KeHrle Ha MeriurHr.r.fl eneKTpoA. B [ocneAcrBr4e rlpu o6mqeaHe, To3I4

3apfl.I\ rpx6na Ia HaMarrflBa rrpo[oquoHiurHo Ha rrorbJlHarara Ao3a.
IrlslaeHeHrlero Ha 3aprAa ce oqerurBa qpe3 r{3MeHeHprero Ha Harlpe)KeHl4ero Ha

IIJIOCKI.I 3OHI4, IION)^{EHO OT KATIAIIUTLIBHPITC U3MCPB A]gIKTfl. KATO CbIIIECTBCH

HayrHo-rrpr4nolreH rrpr{Hoc, cBbp3aH c ronyraBaHe H AoKil3BaHe Ha HOBH $arru,
Mo)Ke Aa ce orIeHLr pa:pa6orKaTa Ha eKcrrepr,rMeHTilrleH rlpororl{u Ha Ao3lrMerbp
3a raMa rbqeHue.

B rexuororr{.rrra sa pearrr3rrpaHe Ha MOC crpyKrypv, e rlpunoxeHrre Karo

eJreMeHT Ha [aMeT vrlrvr ceH3op Ha itoHuzupaqo JIbqeHI4e, ce Il3fIoJI3Ba

ABycnofirta AueneKTpvHHa crpyKrypa or cvrnvrgen cy6oKcI4A (SiO.), e rofiro ce

$opnrupar Si HaHoqacrurlr{, u rocneABaruo orno}KeH crexl{oMerputleH SiOz,

HapuqaH ,,KoHTporeH" oKprc. B uopeAuqa or craruu (24,27,28,31) e rroKa3aHo

eAHO Apyfo rexHonofuqHo pelreHr4e, rpu Koero cneA TepMruHoro oTnafaHe Ha

cr4nr{rlr{eB cy6orcug (SiO^) ce rpunara ABycrbrrKoB rlpoqec Ha orlpflBaHe,

ubpBo B a3or (Nz), a cneA roBa B ra3oBa cMec or (Nr + Oz). I4[esra Aa ce

$oprvrnpar ABe o6racru e SiO* cnofl: xoMoreHHa anrop$na o6tacr, cno6oAHa or

HaHoKpr4craJrvt, 6nuso Ao ropHaTa rroBbpxHocr u o6lacr c HaHolcpucraJwr rtoA

Her. llp" u3rron3BaHe Ha uoAo6en rpoqec orraAa neo6xoAl{Mocrra or

AolbnHrdreJrHo ornaraHe Ha ,,KoHTporeH" oKprc. flocrnraHero Ha ro3l4 pe3ynrar

e IIoTBbpAeII c KarrecTBeHu cHprMKH oT TpaHcMLrcr{oHeH eneKTpoHeH MLIKpocKoII

H or eJreKTpr{qecKr.r rr3MepB a:n:as, Ha MOC upu6opn, peurvr3upartkr c rasvr

TexHoJrornrr. Hay*rnxr rrpkrHoc Mo)Ke Aa ce Soplaynvpa Karo rlonyraBaHe rr

AoKa3BaHe Ha HoBr{ $anrn.
B rocrreAHlrre uy6nuragu Ha KaHArlAara, B KoIaTo roft yracrBa Karo

cbaBTop, e pr3cneABaHo ersAeficrBr4ero Ha cBernlaHa or Br4ryvtvrfl, vr UV

AuaIIa3OH Bbpxy BOJIT-KaIIaUI{TLIBHUTe XapaKTeppICTIIKII Ha KOHBeHIII'IOHZIIIHI{



MOC crpyKrlppr c repMrarreH cunuqueB oKcuA. Tosu Sarr e I{3BecreH MHoro

orAaBHa (Grove A.S., Deal B.E., Snow E.H., Sah C.T. Solid State Electr. 8,145,

1965) ( Grosvalet J., Jung C., IEEE Trans. Electr. Dev. ED-I4 ,77J,1961) (

crrpaBKa C.3n,,Ou3uKa ronyrpoBo.{Hlrronrix upo6opoB", ronal crp.418).

I4guorgBaHero Ha e$ema, cBbp3aH c r43MeHeHLIe Ha Karrallurera Ha MOC

cTpyKrypaTa B peNcr{M Ha LrHBepcurr [prr ocBeTflBa}Ie, He e HaMepI{n
rplrJrolKeHl4e roBeqe or 50 roArIHI4 ropaALI MHoro npkrqvrHvr.

flo ronrM prHTepec upeAcraBJurBar pa6orure, orHacflrr\v ce Ao l43crleABaEkrfl'

Ha MOC crpyKrypr{ c rrorryrpo3paqeH Au ropeH eneKTpo I 14 cl',A.bpxarqu Si

HaHoKpkrcrarrvr B refironuq AueneKrpl{K (SilSiO2/Si NP in SiO2/SiO2/Au)
(uy6nnrar\vrur 33, 37). Ctpyr.typure Morar aa 6raar 3apelKAaHV orplallarenHo
vuwr rroJroxcuTerrHo KaTo ce rroAaBa cboTBeTHoTo HarIpe)KeHrIe Ha fopHu-f,

eneKTpoA. llpn o6m.rnaHe c AbDKrlHa Ha BbnHara 395-400 nm or UV

LI3TOTIHpIK Ce [peAu3BpIKBa pa3pe]KAaHe Ha [peABappITeJIHO 3apeAeHI4Te

crpyKryrpu. E$erruT e aHiurorrrrreH na MOC ctpyrrypara c ,, rrJryBaul" refrr,

rofiro ce pr3norr3Ba B rporpaMupyeMlrre rraMerll (EPROM). B ro3LI acrleKr

rpeAcraBeHrrTe pe3yrrraTn Mofar la ce pa3IneIKAaT Karo rlony{aBaHe Ha

rroTBbpAprTeneH pe3ynTaT, ee 3axBaTbr Ha eneKTpLIqecKLIf, 3apflA e B

CUIUIII{eBLITe HaHOqaCTI'IIIU.

5. OrpaxeHue Ha HayrHr{re uy6nura\krkr Ha KaHALIAaTa B Haruara Lr
q yxAe crp aHHa nr.rrep arlp a

Cuucrxrr Ha HalrqHlrre uy6nnrarrkrv Ha Ka:e^$urara BKrroqBa 4l Hay{HLI

TpyAa, or Korrro 16 ny6nuxa\vrkr n peQepkrpanvr Me)KAyHapoAHI4 cnvrcauvrfl. c

r{MrraKr/ Sarrop (IF) u 14 B crrucaHkrfl, c rEunarr/ paHr (SJR), 1 rnasa or KHI{ra,

anrope$epar Ha Auceprarlnfl sa o6pasoBareJrH a 14 :naytrHa crerreH ,, AoKTop" vr I

6urapcru rrareHr. Hayrnure uy6mrawwr ca \vrrkrpanvr o6uto 77 rrl'rvr,

ocHoBHo or y{eHr4 B uyx6una. Or o6Ir1rE-s 6pofi Ha LILIrarLIre 8 ca B

Auceprarl vrvr, Harrp aBeHpI e .ryx6nna.

6. IIvt-rrkrvrflT rrpr,rHoc Ha KaHAI,IAara
Hay.*rure rpyAoBe Ha KaHAr.rAara ca B cbaBropcrBo c yreHl4 or Eurapvfl, vr

vyx6uHa. Epoxr Ha cbaBToplrre e or rpr4 Ao ceAeM, Ho roBa ce o6ycJlaBfl or

cbBMecHaTa pa6ora c KoJreKTrrBrr or u1ox6una, LI3rIon3BaHero Ha MHoro

MeTOAr,rKpr 3a r43MepBaHe kr anaJrvr3, KaKTo vr or TexHoJIOrUqHVrfl XapaKTep Ha

npo6neMaruKara. llogrr asaiaKvr AbnroAprruHara HayrHa Aefinocr Ha Kall.lr4l.ara

kr HeroBlrrr upo$eclroHarleH vr rexHonorurqeH orII{T crrI4TaM, 9e rvrqukrflT My

rrpr4Hoc e cbrrlecTBeH rrpu pa:pa6orKaTa r,r orrrlrMvr3vrpaHe Ha rexHoJIorI{tIHI4Te

[poqecvr 3a oTlraraHe Ha rr3cneABaHprTe cJroeBe, TexHoJIofkIrIHaTa peaflvr3ar\vIfl' Ha

recroBr{Te crpyKrypr,r u upu6opr{, KaKro u rpu ananvrcupaHe Ha pe3yJlrarl{re.



7 . Kpuruvnu 6ere)KKrr
Hsuau KpI{TuqHLI 6erexrpr KbM Marepr.rala B rrpeAcraBeHr4Te rpyloee.

Pa6orure ca uy6nraxyBaHo ocHoBHo B cnerlr4ilrrpr3vrpankr Ha) {Hr4 crrvrcankrfl,,
KOr.rTO r4MaT perleH3eHTrr.

8. Jluqnu BreqaTreHpr.rr.
flosHaeau Euun ManonoB or HeroBara HayrrHa r.r rposecuoH aJrHa gefinocr,

Karo Ha) reH cbrpyAHlrK B I4ucruryra rro Mr4KpoeneKTpoHLrKa. Jft,r.rHr.rre Mrr
BrleqaTJlenkrfl, cd, qe rofi e eAuH [peqrr3eH TexHonor u KopeKTeH
eKcrlepuMeHTarop, cr6nroA asairrcu Bcr4rrKrrr rl3r,rcKBanvrfl, 3a HalqHa eruKa. Toea
nr4Lrr4 r,r oT [oAroTBeHLrTe MaTepuanvr 3a KoHK]pca.

3arcnrorreHHe

Cnel KaTo ce 3arro3nax c rpeAocTaBeHure Mareprrarur u HayrHH
ny6nrEral\kru crrr4TaM, {o [peAcTaBeHu B Tflx pe3ynraruTe u Ha] {Hr4 [pr{Hocr{
orroBaptr Ha I{3rIcKBaHVrATa 3a [pprcb)KAaHe Ha aKaAeMr4qnara Anb)KHocr
,,AOIIOHT" cbruIacHo 3arosa 3a pa3Bvrrvre Ha aKaAeMrrqHufl ercran e Peuy6tuxa
Eurapua kr Ha lIpanunHLIKa 3a ycnoBprflra u pela 3a npr4cb)KAaHero prM B
I4OTT-BAH.

llpeuopbqBaM Ha qreHoBere Ha Ha) {Horo )K)pr4 Aa rnacyBar 3a
upl{cbx{AaHe Ha aKaAeMrrrrnara AJrb}I(Hocr ,rAoqeHT" Ha fJr. acl{creHT A-p
Ellu"u Boxcn"non MaHoJroB uo npo$eclroH€trrHo Haupasilenue 4.I.
,, @u3vqecKu Ha5rKr,I", c[eIII{€lJIHocr "OI43r,IKaHaKoHAeH3I{paHaravarepnx"

CoQr.rx 10.09.2016r floaunc:

i upo$. 4-p llemo Buranoe/


