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Or npo1p. A.T.H.raux. Ba^uepu Elul,ruon Murron, Mprnno - reoJro)Krra

yHlrBepcr,rrer - Co(f ux, KareApa,,llo4servrno crpor.rrercrno"

HA

AT4CEPTAqT4OHEH TPyA

flpe4craneH 3a rrpr{cbx,4aHe na o6pasoBarenHa v Ha)ryHa crerreH ,,4oKTop" B

o6nacr Ha Brrclre o6pasonanue 5. ,,TexuuqecKr,r :nayrrur", npo(fecuonaJrno HarrpaBJrenr.re

5.2. ,,ErerrporexHlrK4 eneKTpoHr,rKa Lr aBToMarr4Ka, HayrrHa cleqlraJrHocr

,,ABrouarzskrpanr clrcreMlr sa o6pa6orra Ha rantfopruaqux v lmpatlenr,re"

(uanorexnoJrofu[ r{ Marep[a[I,I3a rrpunoxeulr.f, B KocMurrecKr{Te uscre4ranux).

Tervra Ha ArrceprarllroHHrrfl TpyA: ,,Mero4 3a cr.rHTe3 Ha HaHopa3MepeH Ar{ttMrurr,

3a [p]IJIoxeHpIe B MarepuElnrl 3a KocMrIrIecK]I eKclepI,IMeHTI4"

Anrop: rJr. ac. IrmK. JhoAuur feopruen Mapron, I4KI4T - BAH, ceKrlr4t

,;Kocuz.recKo Marepl,Iaro3HaHue"

Hayven KoHcyJrraHr: npo$. 4-p .{ulaump TeoAocnen

1. OcnosaHue 3a rrpeAcraBsHe Ha Hacroqqara perleH3rrfl

Hacrosrqara perleu3rrs ce r43rorBs Ha ocHoBaHr4e 3anoseA J\b 73l 30.06.2017r. Ha

.{zperropa rraLlycruryr 3a KocMr{qecKpr }BcneABaH[s lr TexHoJrorr4rr- BAH.

[orrgpanruT e orqrcreH c rrpaBo Ha 3arrlrrra c perrreHue ya Hay*rus. cbBer sa I4KVIT -

BAH. flpe4craneHr{{T or rJI. ac. unN. JftoAruun feopruen Mapron KoMuneKr Marepvanra e

B cborBercre[e .ur.4 na 3ar<ona 3a pa3Br.rrl,rero Ha aKaAeMr{rrHvrs, cr,craB n Peny6m,rra

Ernrapr.rr, qn.30 or llpanr.rnHr.rKa 3a HeroBoro rrpraJraraHe vr wl 6 or llpawrJrHr{Ka 3a

ycroBprsra kr pegla sa npz4o6r4BaHe Ha rra1ytrnrr crerreHr,r rr 3aeMaHe Ha aKaAeMvrrrnvr

Anbx(Hocrlr s BAH lI cbfJlacHo perlrenrre Ha HayrrHl4t cbBer sa ZKI4T-BAH ( npororcou Jrlb

22/29.06.2017r.).



2. Kparrur 6uorpaQnrrHrr AaHHrr 3a AlrcepraHTa:

fr. ac. unx. JhoAlazr MaproB 3aBbpmBa cpeAHoro clr o6paronan[e B ,,TexHr.rKyM rro

ereKrpoHraKa" [o c[equaJrHocr ,,Vl3,lr'cItureltma rexHI,IKa" rrpes 1975 r. Br,rcure

o6pasonanue, c6c crerreu ,,v,arkrcrsp" vr upo$ecuonarua xnaln(furar1nx ,,M[ueu

uglKeHep", 3ztBbprrrna s MuHHo - reoJroxKlr ynrrBepcI4Ter rrpe3 1982 r. flocne4onaremro

pa6oru Karo npoeKraHT r.r HayqeH cbrpyAur{K, a B Hacrosrr\us. MoMeHT e rJr. ac. s I4KZT -
BAH, raro (for<yclrpa cBozre Haf{HLt r4uTepec[ KbM B3pr,rBu]rre rexHoJrorrrr{. Ilpes 2015

r. e 3arrr{cJreH Karo AoKTopaHT caMocrorrenua (poplura na o6yreHr4e B cbrqr,rs }rHcr}rryr.

2. ArcryarHocr Ha reMara: llpes uocneAHrrre roAlrnrr BclrrrKrr r,r3cJreABarrrrtr B

o6nacrra Ha HaHorexHoJrorr{[Te rrpeAcraBJurBar oco6en r,rHTepec v rbpflrr 6ypno

pa3Bprrlre. Tosa ce rpeAorrpeAeJrr or oco6euure cnoficrra Ha HaHopa3MepHr.rre Marepr4urJrrr

r{ B qacTrrocT Ha HaHoIvraNraHTvrTe, rrpeAMeT rra pa3fnexAaHprs. AncepTarlr4oHeH TpyA.

flo rrpLrnrllr[, noJrfraBaHero Ha crrHTer]rqH]r Aura\rarr'il4 ype3 MeroA[Te Ha

AUHaMI{qeH CUIITe3, T.e. C r,r3fron3BaHe eHepr}rrTa Ha B3pI,IBa, 3aeMaT BCe [O - rOJrf,M ArJr OT

cBeroBHoro rrpolr3BoAcrBo. Or 4pyra crpaua, Te3!r MeroAr.r cbrqo HerrpeKbcuaro ce

prL3Br4Bar, Karo ro3lr (par<r ce [orBbpxAaBa rr or rrpeAcfttneHu.f, Ar4ceprarl]roHeH TpyA.

Peaynrar or paspa6orKara Ha AoKTopaHTa ce flBflBa HoB MeroA 3a AeronarlrioueH

clrHTe3 Ha HaHopa3Mepeu Ar,raMaHT, upra rofiro Karo cypoBrrHa ce u3rroJBBa BlrnepoAa

r.BrpaxAarrl caNrrrre MoJreKyn[ Ha B3pr{BHrrre Belqecrna. Tosvl MeroA ocBeH cbc cBorra

op[rvHaJIHocT npaBu BIIeqaTJreHpre n c BLlcoKaTa cr4 rrporr3BoArrTeJrHocT.

3a aKTyanuocrra Ha Arrceprarl[oHuara pa6ora e rroKa3areJruo vI ToBa, rre

pe3ynTaTr,rTe oT Hes ca HaMep[Jrr,r oTpa)KeHr.Ie B peA[qa 3HarrrrMr.I [poeKT[, cpeA Ko]rTo pr

KocMuqecKrdtr ercflep]ruenr,,OBCTAHOBKA".

flo r"roe MHeHlre reMara Ha Alrceprarlvtonnurs. TpyA e aKTyanHa r,r r4HTepecHa KaKTo

or (pyn4anaeHT€urua, Tanavr or rrpr,rJroxHa rJreAHa roqKa.

3. Crpyrcrypa Ha ArrceprarlroHHrrq rpyA: ,{ucepraqraouHlrf,r rpyA cbAbpxa

cJreAHr{Te pa3Aenr{: yBoA, rrer rJraBr4, 3aKJIIoqeHI{e u 6u6nnorpa(prr. Hanracau e na 128

crpaHlrqu kr e ouarJreAeH c 32 $wypu,14 ta6rtugl,I LI cHlIMKra. Bu6nuorpa$crara clpaBKa

BKJrrorrBa 164 uznonzBarrlr rr3TorrnlrKa, na 6rnrapcKr.r, pycKr,r u arrtnuitcnra esuqu. B



HaqaJroTo, HerlocpeAcrBeHo cneA cbAspxcaHrrero ca AaAeHr,r orAenHr{ crrr{cbrlr{ Ha

Qrarypzre, ra6nraqure u :nait - qecro rr3rroJr3BaHr{Te cbKparrl envrs..

4. CrqrpxaHrre Ha Ar.rceprarlnoHHns rpyA:

4.1. B pa3Aen Yno4, cneA KparKo BbBeAeHrae n npo6JreMa, aBTopa o6ocnosana

aKTyaJlHogrra Ha npeAcraBeHara reMa, Qoprraympa qenra na pa:pa6orKara u 3aAarrr,rre, c

pelrraBilrero Ha KorITo ruBr4 rlen ce frocrl4ra. flpe4craneHr,r ca I{ r,r3rroJnBaHr4Te MeroA}r Ha

I{3Cne.UBaHe.

4.2. fnana I. Tyx anropa npaBI,I o6croeu alraJrvrs) KaKTo Ha pa3Bkrrvrero Ha

r{3cneABaHufrTa, TaKa I{ Ha OCHOBHLTTe MerOAr,I 11 cxeMrr 3a rroJrrraBaHe Ha c[HTeTVqHr4

AkraMa]ilTpr. Cneqraanno BHlIMaHI,re e orAeneHo Ha Ar,rHaMr,rqHr.rre MeroAlr c r,r3rroJBBaHe

eHeprlltra Ha B3puBa. HanpaneHa e orIeHKa Ha npeAr.rMcrBara vr rreAocrarbrlr,rre Ha

pa3JII,IIIHLITe MeroAI4 Ha cI,IHTe3. B npax Ha ra3kr .uacr ca r,BBeAeHr{ ocHoBHure r,I3BoAr,I or

IJArrpaBeHIds, aHaIlI3.

4.3. lmsa II. B ra3ll rJraBa ca o6ocHoBarrlr reoperr.rrrHr,rre rrpeArrocraBKr{ 3a

ocslqecrBtBaHe Ira crIHTe3 Ha HaHOpa3MepeH Ar4aMaHT, AurpeKTHO OT OTAeJrrrrlr{f, ce

KOHAeH3I,IpaH BbrJIepOA,' rIpI4 AeroHaqr4rTa HA B3plrBHrr BerrlecTBa c oTpr{rlaTeJrerr

KrrcnopoAen 6ananc. Hanpa"eeu e aHaJrr43 na (faxropr{Te oKa3Barr\vr BnvrflHr,re Bbpxy

cI{HTe3a Ha HaHoAI{aMaEITu Karo Bcr{rrrr,r (farropr,r BJrr4r{erqr{ Bbpxy AeroHarlr{oHHrrt

npoqec ca pa3rJleAarrv or rJreAHa rorlKa Ha caNrvrs. cr,rHTe3. B ta6nz.reH BvA ca rroKtl3tuu4

IEqI{cJreHI{ Ia eKcrIepuMeHTaJrHo nonfreHrr AeroHarlIaouHrr [apaMerpr4 Ha ronarr,r 6pofi

B3PIABHI,I BEIIIECTBA, KOETO IIPAKTEIIECKI1I TABA Bb3MOXHOCT TA CE IPEIIEHI4

qelecro6pa3Hocrra Ha rtxHoro I,I3[oJBBaHe 3a cr.rHTe3 Ha HaHoAr,raMaHT. Teoperra.rrrzre

I{3cneABaHI4fl cblqo 3aBbplrrBar c uo4po6no pr rrcqeplarenHo (fopnaynzpankrkrsBo[r4.

4.4. lnana III. Tasu qacr or AI,IcepraII[oHHI{f, TpyA rpeAcraBr pr3BbprrreHara or

AoKTopaHTa eKclepHMeHTzuIHa pa6ora rro reMara. Cauure eKcrrepr,rMeHT[ ca o6oco6enz s

ABe fpytll4: TIpeABapLITeJIHLI n 4erafinnz. flonyrenu ca pe3ynrarr.r, Kor{To [orBtpxAaBar

HalpaBeHI,ITe TeOpeTI{qH[ 3aKJIIOqeHUrs-, V Ca yCTaHOBeHr4 KOHKpeTHr,r KoII{qecTBeHr,I

3aBrdcl,IMocrra. Tosra pa3Aen AaBa npeAcraBa 3a roreMras o6erra pa6ora rr3Bbpuena KaKTo rro

Il.f,nocrHara rloAroroBKa Ha BprrBHrlTe eKcrrepr,rMenru (n:pvBHa KaMepa, no46op na

loAxoAtlqrl B3pLIBHkt BelrlecrBa, KoHcrpyr4parre. Ha Bpr{BHr,rre gaps4ur ra t.n.), TaKa r,r 11o

TrxHoro peaJll43llparre. Heo6xo4lruo e Aa ce or6enexra, qe e Hilrr4rle AorarbrrHa

IIOBTapteMOCT Ha B3pI{BtBaHuIflTs. B OTAenHLITe cepvlu, KOeTo [peAoIIpeAeJUI eAHa BI{CoKa

AocroBepHocr Lr rlpeAcraBl4TeJrHocr Ha rroJrfreHrrre pe3yJrrarr,r. Bcuqrn AaHHr.r ca



Br{3yanr,r3r,rpaEvr rpaDvrrrro, KoeTo 3Harrr,rTeJrHo ylecHsBa TrxHoTo aHaJrr,r3}rpaHe. B Ta3r,r

rJraBa e [oKa3aH LI el.vll opI{rI{HaJIeII MeTOA 3a Aealpel}rpaHe Ha rronrreHr.rTe fpo3AoBr,rAHr4

cpyKTyplr }I csrqeBpeMeHHo cTa'vrrmgkrpaHe rra Ar4aMaHTeHaTa cycrreH3r{rr rro Hexr4Mr{treH

rrbr. PzBAeJra 3aBbprtrBa c KparKr,r rr.f,cHo (foprvryrupanrd r43BoAr.r.

4.5. fnana IV. Tytc e ilpeAcraBeHo I{3BtprrreHoro oxapaKTep}r3r,rpaHe Ha

cuurezupiavux HaHoALturNraHT. [agenu ca HeroBrlTe ocHoBnr,r lapaMerpr.r, KaKTo vr

MeTOAT{Te, C KO}rTO Ca rroJrr{eHr4, KaTO OT kr3BsprleHr,ITe AIJa.JrVr3Vr CTaBa 
'CHO, 

qe

crruTe3lrprmrrs.Marepvzur 4eficrnurenHo rrpeAcraBrraBa AlraMaHT c foJreMuHa Ha orAenHr.rre

rracr[rrKr4 B Hzuropa3MepHara o6racr, rro - Toquo 5.711 nm.

4.6. f rasa V. B ragv qacr e froKa3aHo KoHKperHo nplrnoxeHvre Ha HaHoAt4aMaHTa B

KocMuqecKr{s eKc[epr,rMenr ,,OBCTAHOBKA", roftro e rpoBeAeH ua Mex4yHapoAHara

KoctrlzqecKa CtamJug, Cauo no ce6e crl, ToBa o6crosrercrBo froKa3Ba 3Harrr,rMocrra I4

axTyaJrHocrra Ha ArrceprarluoHHara pa6ota. VI r.azu fJraBa 3aBbprrrBa c Jror[rrHo r4

CTETHATO }I3JIO)KEH}I }I3BO,UI,I.

4.7.Pazrcn 3arcmoqeruEe. B rosu pa3AeJr, n o6oco6enu rorrKrr nBTopa rpeAcraB.f,:

- e o6o6ueH BrIA ocHoBHI,ITe lBBoArr, HarrpaBenr4 B rrerre fnaBu;

- rrprlHocrlTe Ha Arrcepraqr.roHH[.fl TpyA, pa3AeneHr4 B ABe rpylrr - HarrHrr r4 HayrrHo -

,npunoxHr.r, Karo re ca ao6pe lpopuynupauvrkr orptrrBar cbrrlHocrra Ha rrocrr{rHaroro B

Ar,rceprarlfioHHara pa6ora;

- c[lrcbK c aBTopcKu ny6rzraq[r,r rro reMara, Ko]rro orpa3rBar pe3ynrarvre or

Haffir,rre rr3cJreABanr{r r,r orfoBapsr Ha u3r,rcKBaHr4sra KbM AoKTopaHTvrre ga upu4o6unane

na o 6pas on areJrHa pr laay q:na crerren,,4oKTop" ;

- crrlrc:sK ua sa6em3aHpr rJkrrarv B v34anrrfl. c IF, 4anarqr4 r{3BecrHa [peAcraBa 3a

I4Hrepeca KbM rrpeAcraBeHara pa:pa6orra;

- n ra6nlFreu.Br{A ca rroKa3aHv peururgkrpaHure rrpoeKTr{ sa 6azara Ha cr,rHTesr,rpaHr{t

nauci4uauanr, Koero rroAKpens Ha1..ruo - npuJro)Kur4r xapaKTep Ha reMara.

S.Xaparreprrcrrrrca r{ orIeHKa Ha ArrceprarlnoHHuq rpyA

3arnannero Ha Arrceprarlkronnvrs. TpyA HarrbnHo orroBaps Ha cbrqHocrra Ha rrpoBeAeHrrre

vr3clre4Banvrs. v IlsrocrHoro rr3JrolKeHLIe B Azceprarlr{rra. Jlureparypnvrr o6sop

rrpuTexaBa rofllqecKa rrocJreAoBaTeJrHocT rr froKa3Ba rrrr{poKaTa ocBeAoMeHocT Ha aBTopa

no paspa6orBaHara reMarlrKa. Braro4apeHue Ha MHoro 4o6pe 6wnycnpauara crpyKrypa



Ha AkrceprarJkrt{Ta, orAeJrHI,ITe fJraBr4 AaBar B53Mo)KHocr ga eAHo 3a,qbn6orreHo

rrpeAcTaBrHe r{ r,rHTeprrpeTr,rpaHe Ha rroJr}rrleHl{Te pe3yJrTarl4.

Oqenrcara Mr{ rro Bc}rqKu qacrr,r Ha A}rceprarlr4oHHr{r rpyA e froJroxerreJrna. Or4emrrare

rJraBr4 Ha rpyAa ca 4o6pe clruTe3rapaHrr rr orpa3rBar MHoroac[eKTur{f, xapaKTep Ha

rr3cJreABalrero. Te ca 4o6pe crpyKTypr,rpanrLr KopeKrHo rrpeAcraBrr noJrf{eHrrre HayrrHr,r

I,I HAYI{HO _ IPUNOXGI,I PE3YJITATI{, CIIHTE3I{PAHO IENOXEHII B OCHOBHI4TE I,I3BOAI,I HA

Arrceprarlr4oHHrrr rpyA.

6. Oqenrca Ha aBToper[epara:

flo cr4rpxanue v KarrecrBo anrope(fepar:lT Ha.ryrcepraqr,roHHr4r rpyA HanbnHo orroBapt

rra lrclrcKBauu;rra r.r rrbJrHoIIeHHo orpa3sBa cblqHocr:ra v cneqn(puvH[Te eJreMeHTr.r ]r

oco6enocru Ha Ar,rceprarlrrrra. Anrope(peparur B Aocrarbrma crerreH [peAcraBs

ocuoBHara un(popuaq[r, cBbp3arra c qen[Te,3a4a'rvrre, cbrqHocrra Ha rpyAa, rroJryqeHr.rre

pe3ynrarr{, rr3BoAr,rre,rrplrHocr4Te u ny6rurxaquure rro Ar.rceprarlrrrra.

7. Kpnrn.rnu 6erexrcr u rperopbrrr

flpe4crarenr4flT l.r.vr Ar,rceprarluoHeH TpyI rpeAcraBJrrBa c[creMarr,r3]rpau [oAXoA K6M

cbrrlHocrra lr MexaHr,r3Mrire Ha B3pr{BHlrs MeroA 3a cr,rHTe3 na Hr{ or cso6oAHus BbrrrepoA

Ha MorrIHr{ BB c orprrrlareJreu Kr,rcJropoAen 6ananc. Kpr.rrn.rur4Te Mrr 6enexru r.rrraar

peAaKrlr,roHeH xapaKTep r{ He sacflra;t cbrrlHocrra Ha Ar,rceprarlvroHHvrr. TpyA. llpeuopr.rnal'r

Ha Hr.ac. JhoAuur Mapxon Aa rrpoAbnxr,r r,r3cJreABanvrflra clr B Ha[paBneHr{ero 3a

cb3AaBaue Ha HaHopa3MepHr{ rvraMaHTvr,3arlloro B Ttt3r{ o6nacr cbrrlecrByBar MHoxecrBo

HeperrreHlr npo6reuz.

8. 3arc.rrroqeHrre:

flpe4craneuzrr or rJr. ac. rrH)K. JftoArvrun Mapron Ar.rceprarlr4oneH TpyA cbAbpnta

oprrrr{H{InHu IJaYtHr4 pe3ynTaT}r, Ko}rTo .qollpuHac-f,T 3a pruruuprBaHe Ha 3HaHaf,Ta B

o6nacrra Ha HarroMarepuaJrure u MeroArrre ga rncroro rronfraBaHe. Karo rlrJro

Ar.rceprarlnonHu.flT TpyA e laarrkrcal MHoro ao6pe r{ JrorurrHo r{ rrocJreAoBareJrrro rr3Jrara

lrcBbpmeHara 3Harrr,rrenHa reoperlrrrHa rr eKcrrepr{MenTilJrHa pa6ora. Brg ocnona ua

roper43JroxeHoro, y6egeno AaBaM cBo.f,Ta rroJrox[TeJrHa orIeHKa Ha perleH3]rpaH]rt

,4r,rceprarlfioHeH TpyA rr lpelopbrrBaM Ha yBaxaeMLITe rrJreuoBe na Hay.firoro xyprr Aa



fnacyBurr 3a rlpucbxAaue Ha HayrrHara rr o6pa3oBarenrra cretteu ,,AoKTop6'Ha rr. ac. umK.

JLoAuun Mapxon.

CoQux,10.08.2017r. PeueHsenr:

/npoQ. A.r.rr.unx. B. Mrarros/
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