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or Ioq. A-p lrHx. Xpucro Jho6orrazpon Croen - Mfy,,cB. I,Inan Pr4rcKV",

KareApa,,Orxpraro paspa6ornaue Ha rroJre3Hu I,I3KorIaeMLI rI B3pl4Bnupa6oru"

Ornocno [peAcraBeHr,rre Marepr.raJrlr IIo AI,IcepraIII4oHHrIfl TpyA Ha rJI. ac. I'IHX.

JlroAruur feopruee Mapnon -I4KVTT - EAH, zanpu1o6uBaHe Ha o6pasonareJlHa u rrafrua

cTerreH "4oKTop" n o6nacr Ha BkIclrre o6pa:onanue 5. ,,Texuu{ecru HaytKkI",

npo$ecuonanHo HarrpaBJreHLre 5.2. ,,EnerrporexHl4Ka, eJIeKrpoHvIKa vr aBToMaruKa,

Ha) {Ha crreq1aangocr ,,ABToruarvr3vrpalLr cl4creMpl sa o6pa6orKa Ha unQopuaqux u

ynpanrenue" (nanorexnonon{r{ h .:lu.areplzlanu 3a rrpl4noxeHllfl B KocMrrtlecKzre

kr3cne1Ba1ux),uareMa,,MeroA 3a clrHTe3 Ha Hauopa3MepeH ArIaMaHT, 3a rlpl4nox{eHl{e B

Mar eprruttr 3a KocMLIqecKu eKcnepI4MeHT['o'

Kparrcr.r 6uorpaQngHr{ AaHHrr r{ xapanTepr{crvna Ha HayrrHr.rre rrHTepecr'r Ha

Ar{cepraHTa

fn. ac. ranx. JLoArural Mapron 3aBrprnBa BkIcIle o6pasonaupre e MzHHo - feoJlontKl{

yHlrBepcr4Ter - Co$rax. B rare4pa ,,TexHuKa kI TexHoJIorI4s Ha BpI,IBHI,ITe pa6orz" rru

c15rrlr4f, yukrBepcr4Ter, rrpe3 1986 r. 3aloqBa I,I HeroBara pa1ora B HafrHara o6nacr. Or

TOraBa AO Ha0To.f,rrlr4.fl MOMeHT HeroBI4Te HarIHpI I'iIITepeCII ca II3II.f,JIO CBbp3aHI4 C

pgrrraBagero na lpo6JreMr{ B csepara Ha B3pI,IBHrITe rexHo.IIorI'IIr. Ilpe4craeenum

Ar4ceprarl[oneu TpyA ce -rrBrBa Karo eAHo ecrecrBeHo rlpoAbnxeHr4e HaHeroBara pa6ora.

O cnonnu rap aMerprr Ha Arrc eprarlrl oHHr{fl lpylt

in. ur ranx. Jftogvnrn MaprcoB e AoKTopaHT Ha caMocro-flTenna $oprvla na o6yrenue

B ceKrlr4.f, "KocMzqecro MarepzaJro3HaHue" :nal4ttcrur)'Ta 3a KocMuqecKLI I{3cneABaHI'If,

14 TexHoJrofprrr rrpu EAH. Ilpe4craneulrtr or Hero AlrcepralllroueH rpy4 o6xnarqa 128

crpagr4rlr4, BKJrrorrBaruu 32 Surypu, 14 ra6tuqr, cHLIMI(oB Marepl4 aJI u 6n6tmorpa$ux or

164 tureparypHfl r43roqirnxa (na 6urrapcrz, pycKpi u artrrruiacxta esraqn). 3a ynecnenne

npu pa6orara c Marepnarra, Aorrpuuac.flT ,4aAenxre c[rIcbIII{ n:a $urypr'Ire, ra6nraqr4Te lr

Lr3troJr3BaHLITe cr,Kpalqelvrfl.. Eil6lraorpacpxara e MHofo ,4o6pe uo4f,;pana u yAarrHo

CbIIETABA fIOJI3BAHETO HA KJIACI4qCCKI,I }I CEBPEMEHHI/I H3TOqHUIII4'



,{r.rcepraqzoHHr4flT rpyl e [ocBereH Ha cs3AaBaHero Ha HoB AeroHaIII{oHeH MeroA

3a cr{HTe3 Ha HaHopa3MepeH Ar,raMarIT 14 npeAcTaBMBa paspa6ou<a Ha aKTyaJrHa }1

3Haqr,rrerHa reMa, rropaAu Sarra, ire HaHorexHoJIofpI[Te I,I KocMLIqecKZTe r43cneABawwfl'

ca B aBaHrapAa Ha HayqHr,rTe lr3cJleABarwrfl. B cBeToBeH rvrarUa6. Pa6orara e 4o6pe

crpyKTypr{papa, :earruca:aa na paz6upaeM }I AocrbrleH Ha} {eH e3I4K, Aorlpuuacsirrcu

opurun aln vr ]F.ay rr]Flvr I4 H alrqH o - [pun o XHI'I [p I1IH O CII'

ZgnoNenuero cne.4Ba eAHa Jrorrrqua rlocJleAoBarenHocr, o6ycnoBeHa or erarII'ITe

frpe3, KoprTo ca [peMr4Hanrl TeopeTr4qH]ITe Ir eKcrIepIrMeHTilJIHI,I U3CIeABaHI4S.

[per.re4 Ha Al{ceprallrroHHrrfl TpyA rr aHaJrI{3 Ha p$yJrrarrrre

,{ncepraquoHHt4.rrr rpyA e u3rpaAeH sa 6azata Ha rler ocHoBHI,I rlraBn) yBoA,

3aKJrrorreHLre u 6u6ttuorpa(pur. llpunoxeukr ca cnvrcblll,I c aBTopcKI'I ny6nr'Iraquz n

rrrryrpa1r1rfl rro reMara, KaKTo kr peuwr3vrpaHlI [poeKTu Ha 6a3ara Ha ckrrTe3rlrpaur4r

HaHOAuaMaHr. Bcsra fJIaBa 3aBbpIIBa C O6OCnoeaHI4 OCHOBHII I43BOAI4.

B yeo4nar a qacr AoKTopaHTbr e orrpeAeJII,IJI ocHoBHara IIen Ha cBo.f,Ta pa6ora u e

rlocraBlrJr pe4n[crr4qHtt 3apLavrkr sa HefiHoro flocrl,IfaHe. I4sscnur e aKTyanHocrra Ha

paspa6oreaHur npo6ueM cBbp3aH, KaKTo cbc cLIHTe3a Ha HaHopa3MepHI{ Marepld.urv,

TaKa lr c ycbBbprrreHcTBaHeTo Ha Bpr4BHI,ITe MeTOAI,M ClI,3IaBAFreTO Ha HOSI,I raxl4sa. B

pa3Aena ca rrocorreHrir ocHoBH[Te MeToAI{ Ha [3cJIeABaHe I4 e O6ocnOsaHa

AOCTOBepHocT'[a Ha [onyqeHlilTe pe3ynTaTl4.

fnasa I. B rasu fJraBa e HarIpaBeH r,r3qeplareJleH aHaJIkr3 Ha cT'crotHl4ero Ha

npo6neua, KoHrIeHTpzpaH Bbpxy na6op or BBrlpocu cBbp3aHlz c pa3nLIqHI'ITe MeroApI3a

lonrraBaHe Ha cr.IHTeTLrqHu [vraNraHTI4, KaTO e aKIIeHTI{paHo Bbpxy MeTOAI'ITe

r43rroJ3Batqr4 B3pr,rBHr4 TexHoJrofr4u. lloraganv ca npe4vrMcrBara I{ HeAocrarbIII{Te Ha

pa3nuqHr,rre KoHrlelquu. flpu alutur3a Ha cbcrosnl,Iero na npo6neMa noKTopaHTa

AeMorrcrplrpa 4o6po rro3HaBaue na o6ruupHara JlzTepanypa, Tperl'Iparua pa3nI'ItIHrITe

M9TOAI4I{CXeMI'I3anOnfIaBaIIeHaCUHTeTI1IIIHLII\PIAIVIaIITZL

frasa II. Tyr< e 6ocnoeaHa Bb3MoxrHocrra 3a clIHTe3 Ha HaHopa3MepeH AI4ulIv{aHT or

cno6o4ruax B6rnepoA Ha Bpr.rBHr{ BerqecrBa c orpLIIIareJreH KI{cJIopoAeH 6anauc upa

Tflx1ara AeroHarlhs. Pasrne4anu ca noApo6no pasrtFIlII,ITe (farropu Bnl{teIrlIl Bbpxy

AeTOHaIIT{oHHr4.S rrpoqec oT fneAHa TOTIKa Ha KoHAeH3[IpaHeTo Ha BbfJIepoA vI

rrocrr,rragero Ha neo6xo4urrarare 3a cI,IHTe3a Ha HaHoAI{aMar repMoAI{HaMI{rIH}1

rrapaMerpr{. YcranoseHa e eAHa peq[lporlHa 3aBI,IcLIMocr Mexqy [apaMerpl4Te Ha

Aerogarlr{srfl I{ rrpoqe ca Ha cr,rnTe3r4paHe Ha HaHoAr,IaMaHT. Anzurzszpan e rorsTvl o6eld



Teoperr,rqHa u eKcrrepr,rMeHTirnHa r4n(bopMar\rrs,, AaBaIrIa B63Mo)KHocr 3a oIIeHKa Ha

cBoficTBa r,1 KaIIeCTBa rrptr MHoxecTBo B3pI,IBHI'I BeIIIeCTBa, OTHOCHO IIepCIIeKTI{BaTa 3a

TtxHoTo I43IIOJBBaHe rIpI4 AeroHaII[OHHI',IS cI4HTe3.

fraea III. Tasu fJIaBa BKnroqBa pe3ynrarplTe or B3pI4BHI,ITe eKcrIepI,IMeHTI'I, KorITo

rlorBbpxAaBar reoperllqHr{Te u3cJIeABaHI4tr. E4nonpenaenno c roBa e rlocrl'Ilnaro

onrurr,rzsuialre Ha ycnoBr{flTa rr lapaMerpkrre Ha cIrI{Te3a, c IIeJI rloJlyrraBage Ha

MaKcrrMturHo Bb3MoxHoro 3a KoHKpernkrt ctytafi. KoJII{rIecrBo Har{oAI'IaMaHT.

,4aun14re OT eKCrrepI4I\[eHTanHLITe I{3CJIe,4BaHIIfl Ca IIpeAcTaBeHLI KaKTO n ta6llruen,

TaKakr B rpa(bl4rleH BI4A.

Onpe4eneno BHr4MaHr4e 3acnyxaBa rr paspa6oreHr,rx HexI4MI{tIeH MeroA 3a

Aeafperallldlls Ha cIrHTe3kIpaHLITe rpo3AoBlIAHlI crpyKTlpl{ vr ta6uttuzupaue Ha

HaHOAI4aMaHTeHaTa cycrleH3l4t'

fJlaea IV. IIpeAcraBeHu ca r{3cJre/IBaHVflTa Ira[paBeHu 3a oxapaKTepr{3l{paHe Ha

AeTOHaIIIOHHO C]IHTe3]11puHkrfl. HaHOAr4aMaHT, lIOKa3BaIqI'I KOJII4qSCTBeHII I{ KaqecTBeHII

OIIeHKU, KOI{TO Ce TBSBaT U KArO AOKa3ATeJICTBeH MaTepI{aJI oTHocHo AocToBepHocTTa Ha

Teoperr,rqHvrre lr eKcrleplrMeHTzurHr4 r43cJIeABaIrus..WsnonzBaHlzTe MeroAI'I 3a cHeMaHe Ha

pzr3x[rrHr4Te rroKa3are nu ca HarItJIHo rIoAXoAtrqIl kI ocl,IrypfBat Heo6xon\rMura roqHocr

Ha pe3ynTaruTe.

f:raea V. llorca:ancl e e.qHo r,I3KrrorII{TeJrHo I4HTepecHo rlpl,InoxeHlle Ha

HaHOAr4aMaHTa, cBl,p3aHo q IIeJIIITe Ha A}IcepTaIInoIIHlIs TpyI\ a IIMeHHO HeroBoTo

lpunoxenl4e B KocIvIIIqecKI{s eKclepI4MeHT ,,OBCTAHOBKA", [poBeAeH Ha

MeN4ynapoAHara Kocnrruecxa Ctarrt\us. I-\enra Ha eKcrlepvMeHTa e Aa ce ycraHoBI'I

BJrr4.rrHr4ero Ha peaJrFrr4Te KocMLIqecKId ycnoBl4tl Bbpxy o6palqu or n'ro4u$uqLIpaHa c

HaHoAI4aMaHT aJIIMI{HI4esa cnran B95.

B sarurcw{TenHaTa rlacT Ha AIrCepTaur4QHHI'ifl TpyA Ca [peAcTaBeHII IOCIeAOBaTeJIHO

Bcr{rlKlr I,I3BoAr4 HarrpaBeHlr B orAeJrHlrre qacru, rIpI,IHocI{Te, aBTopcKl4 rry6:rutcaqvn uo

TeMaTa, I\V'tI4paHI4fl VI CIILICbK C I{3IIT,,IIH0HI4 lrpOeKTU, IIpII KOIITO e IEIIOI3BaH

cilHTe3UpaHllt HaHo pa3lvrepeH AI4allIaHT.

Oqenrca Ha rrprruocnTe Ha Anceprar'\HoHHr{fl TpyA

B nocleAnr{rrT pa3Aerr lF.a]Ja II/CepTA\voHHI{.f, TpyA ca cucTeI{aTrI3VpAHV ABe rpyrll4

rrpr.rHocr4: HayqHr4 u HayqHo-rrpr{Jro)Krrll" Te ca Ao6pe $oprvrylupalvr tr orroBaptr no

c.5rqecrBo Ha rrocrrrfHarr4Te pe3yJrrarl4. flpanu no6po BrlerlarJleHvre v (falcra, ve



AeTOHaTIUOHHO ClrHTe3krpaEyrfl HarIoAr4aMaHT e IIOCIyXIIJI KaTO OCHOBa 3a peanlil3allkIflTa

Ha peAIIIIa I,IHTepecHI{ kI 3HarI}IMIiI [pOeKTr4.

Orlenrca Ha cborBercrBrrero MexAy anropeQep ara Lr AlrceprarlrroHHuq rpyA

Anrope(f eparbr Harr:bJrHo cborBercrBa Ha cbAbpxaHl{ero Ha AI{cepraII}IoHHI4fl TpyA.

B nero AoKTopaHTbr e npeAcraBr{Jr rlenra I{ 3aAaqI,ITe Ha Al,Icepralluqra, MeroA[Te Ha

eKcrrepl4MeHTllpaHe r,r oxapaKTepr43r4paHe Ha IIOry{eHI{Te HaHOAI4aMaHTU, IIpOBeAeHI{Te

Teoperl,IrrHr4 I{ eKcrleplrMeHTaJrnr,r r,r3cJIeABaHut. [ageuu ca ocHoBHI,ITe ]BBoAI'I, rtpllHoclr,

crrr{c.5qu Ha HayqHrrre ny6tuxaquu rr za6enssalvr r\lrrurkr. Ct4tpxaHIaero Ha

Ar4ceprarl[oHHkr.f, r?y,q e [peAcraBeno roqHo Lr flcno, Karo ca BKJIIoTIeHI{ naft - naxnure

$urypz u r a6 nu1rl_ rroKa3Barrlrr o cHoBHrlre pe3ynrarLl or I{3cneABaHero. Anrope(f eparu

e HarrpaBeH cBfJracHo kr3lrcKBaHr4flTA kr AaBa IIbJIHa IIpeAcTaBa 3a csAbpxaHueTo Ha

n.vceprauxflTa.

3arc.rrro.reHue

flpe4crane]F^Lrsr 4uceprarlrroHeH TpyA IrMa JIorI{r{eH, rlocneAoBareJleH v 3aBbplrreH

nun. llocraBeHr,rre 3a!.al{Ll ca Ir3[6JrHeHI,I rI ocHoBHara IIen Ha [3cneABaHr4sra B

Teoper[qeH r4 eKcrrepr4MeHTaneH acneKTll e rlocrl4rHara. I]xnocrHara MI'I oIIeHKa Ha

Ar4cepraurroHHr4s rplA, ocHoBaBarrla ce Ha HeroBara aKTyanHocr, cTpyKTypa u

cbA6pxaHue MLr AaBa ocHoBaHr{e Ia nplreMa, .Ie toli orroBapfl HarIbJIHo Ha BcuqKrl

lr3rrcKBaHlls Ha 3PACPE er IIII3PACPE.

Ha 6asara Ha KarrecrBoro Ha [peAcraBeHI,ITe Marepvlalrn v 3Haql{Mocrra Ha

lo[yqeHl,ITe pe3ynTaTr{, AaBaM rroJIoxs4TeJIHa OIIeHKa Ha peIIeH3lIpaHaTa oT MeH

Ar,rceprarlkronHa pa6ora u y6egeHo rrpeAJlaraM Ha yBaxaeMllTe qJIeHoBe na Haynroro

xyp14 Aa rroAKperrflT rrpr4ctxAaHero na o6pasonareJlHa Lrnayirna creneH ,,4oKTop" Ha rJI.

ac. zux<. JkoAuIal feoprzen Mapron.

Co(pux, 11.08.2017r.


