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Bbpxy AHcepTaIInoHeH TpyA 3a floflyrlaBaHe Ha o6piBoBaTeJrHa u HayqHa cTerreH

AoKrop

Anrop Ha Ar,rcepraqvoHHnA rpyA: . Xpzcro CroqHos Huxoroe,
AoKropaHr cno6o4Ha AoKropaHTypa KbM qff B/I4KI4T-BAH, C o6 Hc

Tetra na AflceprallroHHnfl TpyA: 55IIp[JroxeHHe Ha HeJrrrfleiiHH MeroAu or reop[qra 3a
pa3[o3HaBaHe na odpaur B AncraHrIrroHHHTe rr3cJreABaH[q Ha 3eMqratt

O6nacr Ha BI,Ic[re o6pasonauue: 4. "fIpupoAHu HayKZ, MareMarraKa rz r,rn$opruaruKa"
Ipo$ecraoHirnHo HanpaBJreHue: 4.4 "Hayrcu 3a 3euqra"

Hayvna cnequzlnHocr: "lucraHqr4oHHr,r rr3cneABaHas na 3enr.rra u nrtaHeruTe"

Peqengern: Ioq. a-p BarernuH fionos AraHacoe - ceKrlr{r Cncreuu 3a Ar4craHu}roHHri r43cJre ABaHufl

- I4KI4T-EAH, Co$r.rr

flpe4crareHara perreH3rdr e B H3nbJrHeHHe Ha 3arroBeA l\b I I 5/09. 10.201 8 r. ua Ar4peKropa naLIKI,{T-
BAH n ns6op Ha pelleH3elrru or Ha) {Horo )I(ypu, rpoBeAeH na I 5.I 0.20 I 8 r.

Ilpe4cranenara 1nceprarlr4q cbAbp)Ka 114 crpayuqu, sKrloqurerHo 3l Surypu n 24

Ta6rr4r\v, o$oprvrenu e 5 rrasr4. Eu6nzorpa$[.flra o6xBalqa l0l rnrepelrypHkr I{3ToqHHKa, ocHoBHo Ha

anuuficrcpr egnr

Anrya.nnocr H rrpanTnqecKa HacoqeHocr:

B Hauu AHu ce na6moAasa crpeMr,rrenHo pa3Blrrr4e Ha cl,IcreMldre 3a ,{ucrauquouHtt
H3cJreABaHnfl c KocMnrrecKo r,r Ha3eMHo ltzupaue. Tosa nogsor'r.r,a cs6upaHe Ha orpoMHu no o6evt

AaHHr4 sa Ha6rroAeHr,re Ha 3etvrsra B rrorrrr4 peirnHo BpeMe. 3a ocuryprnaHe Ha aAeKBarHo KoJIIlqecrBo

n KaqecrBo Ha nonyrraBaHa or rax raH$opua\afl. e neo6xoAlauo pa3BHTI{e u ycbBbpIIIeHcrBaHe Ha

MeroAr,rre H TexHnKure Ha o6pa6orrcp l,t pa3no3HagaHe. Tel{ara Ha AlzcepralruoHHn.s rpyA e

opHeHTIrpaHa B Tagl,1l HaCOKa, a r4MeHHO KbM rlpunox(eHl,Ie na nelnnefiHn MeTOAII oT Teopl4tTa 3a

pa3rro3HaBaHe Ha o6pa3u B AHoTaHTIHoHHHTe H3cneABaHxr Ha 3ellqra, Koero BKJIIoqBa o6pa6orrca ua

foJreMr,r Mac11BH AaHHr,r (big data), cbBMecrHo H3noJr3BaHe Ha AaHHH pasnrrrHr ceH3opI,I (data firsiorr) n

cJro)KHa Marur4HHa o6pa6o'rrca (machine learning) Ha cneKTpanHr Aar.Hu u lto6paxeHltt, Karo rlo ro3l4

HATII,IH CE 3ACSIAT AKryAIIPIII H HOBIA HANPABNEHI'I' B CbBPEMEHHATA HAYKA.

Ocuonnnre qeJIIr rl 3aAaqll Ha A[cepraqnoHn[s rpyA ca:

cb3AaBaHe na e4errue;piavrloBdrvrBHa MeroAI{Ka sa noA6op u npeABapldreJlHa o6pa6orrca

Ha c[eKTpilnHA AAHHV:,

Havqnn
fiHo I4saHos flerros



n30op 14 TecT Ha napaMeTpH Ha I43rIoJI3BaHuTe MoAenH 3a o6pa6oTKa Ha crreKTpzrnHll
AAHHU;
pa:pa6orrca Ha cl,IcreMa or KpI,ITepI{H 3a orleHrBaHe Ha pe3ynrarure, [onyqeH1 npn
H3rroJr3BaHe Ha pa3 nv/]c'Hvr MeToAlr sa uacnQuKarlHr.
cb3AaBaHe u AorlsnBaHe na reo-6aga AaHHI,I ea IIaHanopcKH pyAeH pafion rro H€urgrrHl.i
cno6o4Ho-4ocrbrrHr4 BeKTopHH H pacrepHu AaHHH;
cb3AaBaHe Ha MeroAHKa 3a cbBMecTHo H3rIOJr3BaHe AaHHr4 3a OTp€DKarenHara
cfloco6Hocr Ha o6ercru Bbpxy 3eMHara noBbpxHocr or rroJreBn cr,rcreMr4 H or
anaparypHlr KoMnJreKcH c,aepoKocMr,rqecKo 6azupaue;
BpeMeBu aHaJru3 Ha rIpoMeHI{Te 3a orAeJrHHTe K;racoBe or reo-6asa AaHH}r c uen
orcrpaHtBaHe Ha He)KeJIaHH ilpur rcracv$zrcaquxra Bapna\HV B cneKTpanHure
aso6paxennf, B paMKHTe Ha eAHH Krac;
TeoperHqHo o6ocnosasaHe Ha npHnaraHero Ha MeroAH or pa3rro3HaBaHe Ha o6pa:u
(uenpouuz Mpe)Iu II MeroA Ha orropHr,rre nercropu) c noMorura ua o6yueHue Ha
pa3no3HaBaqa rpolleAypa (leanring machiue) 3a reMaruqna o6pa6orKa Ha AaHHn,
[onyqeHr,r IIpu eKcrrepvrMeHTvt oT AI,ToTaHTII.dOHHId H3CneABaHrAr;

aAafl:Tupa}le TeopeTI,rr{HUTe nOcTIDKeHI,rr OT TeOpHrTa Ha HeBpoHHu Mpexr4 14 MeToA Ha

onopHI,ITe BeKTopH 3a Iryn(AHTe Ha reMaruqnara o6exrora uacu$uKarrur Ha AaHHlr or
Ar,rcTaHIII,tO HHr4 r43C ne AB aHHq,;

BKJIIoqBaHe Ha AoTIIJIHHTeJIHH xapaKTepr,r3npaLt\r4 rrpltsHarlu (nanp. quQpoe MoAen Ha

repena) B npolleca ua uacnQuKa\Hs, ocBeH Hanurrleara cneKTpanHa nnSopvraqur;
rlpoBexAaHe Ha napaneJrHr{ vr3crre4Barlan, BKJrroqBaruu rclaczQunaqur cbc
CTaTLICTLIqeCKI{ MeTOAH, C MOAeJIH IIO MeTOA C HeBpOHHIt Mpe)Ifl4 H MOAenL nO MeTOA Ha

onopHr4Te BeKTopr4, KaKTo ri tcou6uHaIlun or rrx;
Birnr.rAzpaHe Ha rronyqeHra QopuynupoBKra r4 MoAenr{,

HHTeIpUpaHe Ha nonyqeHr,rTe MoAeJrr,r Ha pa3no3HaBaulH nporleAypr.r, KaTo BbHtrrHH

MoAynId B ctrlecrByBaqu nporpaMHn npoAyKTH 3a reMarnqHa o6pa6orrca Ha raHHA 3a

AUCTaHqT{OHHV Ij3AJIeABAHLTI.

I{ernre v 3aAaqvrre B Ar4ceprarrlroHHr,rr rpyA ca QopvryrupaHLr scHo }r ror{Ho n ca [oAqHHeHH
Ha ocHoBHara Area 3a aBToMara3vpana o6pa6orrca Ha roJreMH MacuBH AaHHH, KT,Aero Ha 6asara Ha

onpeAeJreH 6pofi nslaepuv.u 14 crarucruqecKH pzBnutrnMr{ rrpu3Harru Aa ce H3Bbprxr4 pa3AenqHe Ha

o6exrure or Ha6ruoAagaHara noBbpxHoar, rrpvnarai4Ku lr'ennlereirHvr MareMarlrrrecKn MeroAa,
6azupanu Ha reopr4.qra 3a pa3rro3HaBaHe Ha o6pa:u, aa o6pa6orKa Ha cneKTpanHr,r raHHt4 v1

u:o6paxeunr.

Ouenna Ha aHaJrr.r3a Ha cbcroqHnero Ha r{3cJreABanun npo6JreM B pa6orara lr loJryqeHnTe
pe3yJrrarrr

B r.nana fibpBa, cJreA KparKo BbBeAeHrde n npo6reMarlrKara Ha AI4cepraII[oHHI,Iq rpyA,
aBTOpbT OnpeAenr qenr4Te v3a\arruTe, qHeTo perraBaHe ro3Bor.f,Ba IrocTI,IfaHe HaTesv qelz. caunre
ueJru l,r 3aAaqu ca AncKyTr,rpaHH rro rope B perleH3ucTa. flocoqeu e [peAMeTa Ha H3creABaHeTo -

nelu:nei.:r,tu MeroAr.r H MoAeJrr{, peanr43r{paqu rcnaczQzKallht c o6yueHue npu Ia3non3BaHe Ha

crreKTpanHu AaHHa ra uso6paxeHr,rr, rroJryqeHu or AHcraHIIIltoHHIr H3cJIeABaHHq Ha 3eNlsra or roAHHl4

1999 u 2006, tpulo)KeHrd npvr r43yqaBaHe aHTponofeHHoro BIrvIflHve r flaHarropcKl4 pyAeH pailoH.

Karo npurepvu 3a orIeHKa Ha KaqecrBoro Ha MoAeJIIITe ca I{3noJI3BaHI,I: ToqHocr rIpH TeMaruqHa

xlacnQuxaqnq, Bb3Mo)r(Hocr Ha MoAena aa o6o6qaaame, Tvtrr I,I crpyKTypa Ha MoAeJIa, BlTlaflrlne Ha

pa3Mepa Ha AaHHHTe sa o6yvaaaqara H3BaAKa, Heo6xoAprM vl3rtvlcJrvtreJleH pecypc L cJlolrHocr Ha

[porpaMHa peuw3aL\krl. Or ryrc cJreABa, qe 3a oIIeHKa Ha rlocrlarHarlaTe p$ynrarl'r n pa6orara

aBTopr,T no46npa H3Mepr4Mtl 14 ToqHr,t MareMarHqecKI,I KpIrrepI,IpI, Koltro My rlo3BontBar Aa }IarlpaBu B

[poueca Ha l{3cneABasero o6ercruBHl'I I'I3BoAH.

1.Jasa BTopa e nocBereHa Ha BbBeAeHr,Ie n npo6leuarr4Kara Ha AITOTaHUHOHHHT€

u3cnenBaH4fl.. Ilocoqegu ca o6lacrure Ha ilpuro>Ker:ne v peuaBaHuTe 3a4arrll, orlucaH e

eKcnepr,rMeHT ilpkr Ar4craHrrrroHHrlTe r43cJrerBaHns.. .{a4eHo e KparKo onncaHLre Ha Qnrnuecrure



ocHoBI'l Ha AHcTaHIIHOHHI{Te I,I3cneABaHI,It. IIoco.IeHn ca MeToAATe H ailapurypura 3a H3MepBaHe Ha
orpa3eHoro or H3cneABaHvITe o6emu JIbqeHHe BbB BHAtrMura H r4H$paqepBeHara'o6nacrr,r Ha
eneKTpoMarHvlrHr4s. cneKTbp. Onucanuero Ha BcHqKo roBa rroMara Aa ce crbrru na cra6uleu
$yH4arvreHr Bbpxy rcofiro AI,IcepraHTbr Aa fpaAr,r r{3cJreAoBareJrcKara gefiuocr no rpyAa.

B rraea rpera ce pa3l'ne)KAa rexHl,IKara Ha non)AraBaHe Ha crreKTpaJrHr,r lrso6pa:reHu A npLl
AI'IOraHIII4OHHHTO I{3OJIeABaHH9,. OnncanIa 3a MeroA}r v a\apurypu, r,r3noJr3BaHvr 3a re3n UeJtr4.
O6rpnaro e BHI4MaHI4e Ha oco6eHocrure Ha nonyqeHr.rre crreKTpirnHa uso6pa-x<eHur r
AHOTaHUHOHHIITe H3cJIeABaHr4A. Tesn,oco6eHocrrd Hanafar eAHa npeABapHTenHa o6pa6orrca ua
caMI{Te uso6pa:reHzt, BruIIoqBaxIa npocrpaHcrBeHa, cneKTpzrnHa H paAuoMerpuqHa KopeKUHr, KaKTo
r'r arnrocSepHa KopeKIIHx. Otucasuero Ha rexHoJrorr4rra Ha non)^raBarre vr npeABapuTelua o6pa6orrca
Ha cneKTp:rnHvr Aa]Il.Hvt u zso6paxeHue rlo3BoJrflBa Aa ce HaBJre3e n 4u6ovuHa Ha xapaKTepHHTe
oco6enocrn Ha cvIHTegHpaHI,ITe uso6pa:renuq, Koero ee flBflBa Heo6xo4rauo ycnoBue 3a npaBuneH
us6op Ha MeroAHTe 3a pa3no3HaBaHe.

B ra^az qacr Ha AI4cepraIIuoHHLrfl TpyA ca 3acerHaru u Bbrrpocu 3a cbBMecrHo H3rroJr3BaHe Ha

AarrHH or pa3nl,It{Hn ceH3opu, nocorleHo e Mrcroro Ha cneKTpoMerpurlHlrre in-sitr,r v3MepBaHLIt, KoHTo
ocurypqBar cb3AaBaHe Ha eraJIoHHIa o6erru B rrpocrpaHcrBoro Ha xapaKTepu3krpau\r4Te rrpu3Hauh.
Hanpaneno e BbBeAeHI,re I,I KparbK a:nuwt3 Ha MeroAlrre sa r.nacrE$vtnar\vrfl, orrucaHa e MeroAr.rKa Ha
npr{Jrox(eHueTo prM.

frasara npeAcraBnsBa BDKHa 3aAIJDKIaTeJIHa rlacr or rltJlocrHoro pr3Jrox(eHrde rro reMara Ha

Arcepra\vflra, rrit naro oco6eHocrl,ITe Ha noJrfraBaHe Ha crreKTpaJrHr4 u:o6pa-xreHu.rr oKa3Bar
BITvIsHlae Bbpxy ocHoBHLI xapaKTepucTI,IKH Ha caMI4Te IaSo6paxenur, KOnTo oT cBo.fl cTpaHa ftMaT
rrprKo orHoflreHue npuus6opa Ha MeroArdre sa o6pa6orKa H pa3no3HaBaHe.

Irasa 4 e nocsereHa Ha npI,IJIo)KeHlre Ha MeroAoJrorurra 3a pa3rro3HaBaHe Ha o6paan :a
ruIacu$nnaqvfl Ha AaI1']Hkr or Al,IcraHrrzoHHr,r Lr3cneABaHr4x. PaauegaHn ca reoperuqHlrre ocHoBh Ha

ABa MeroAa 3a cb3AaBaHe Ha MoAeJIII 3a pa3no3HaBaHe na o6pazu c [peABapHTelHo o6yve*ve Ha

pa3no3HaBalrlara npoqeAypa or Hzlrrt,tqHn Aar'Hvr (learning machine approach), npr4 Ko]rro ce H3noJl3Ba

cnoco6Hocrra na o6pa6orBaHl4Te AaHHr,r Aa ce rpyflHpar B rro-roJreMr.r HJrH no-MurJrrcrE o6racru or
rlpocTpaHcTBoTo Ha xapaKTepHcTl,rKr.rTe Ha rrpr{3Harlnre. Ha 6azara Ha a]'ilurusa B rrpeAXoAHr4Te

naparpa$r,r aBTopbr crufa Ao u3BoAa sa ue6op Ha Henr{HefiHu MeroAx 3a pa3no3HaBaHe Ha o6pasu :a
perxaBaHe Ha rrocTaBeHuTe B Ar,rcepTarluoHHr4.f, TpyA 3aAarru.

flpnloxeuu ca ABe rexHrd KoHKperHrd peuruaaqnu - c HeBpoHHI,I Mpe)s{ (HM), H3non3Baqu
MeroAa ua o6paruo pa3npocrpaHeHr4e Ha rperrrKara npn o6yueuue I,r MeroA Ha orropHuTe BeKTopH

(MOB). 3a noryuaraHe Ha MoAenr4 rro ABara MeroAa aBTopbr npaBr,InHo cneABa nocJleAoBareJrHocrra

- eran ,,cb3AaBaHe Ha MoAeJI(', BKJIIoqBaIq ,,o6yvenue Ha Mo4er" vI ,,BarwIAa\I,u Ha MoAer", H eran

,,TeMaruqHa uacuQarcaqu.a". I{eara Ha aBTopa v npu ABara cnyqas. e ra cb3AaAe MoAen 3a

ruacu$nrtaqt,lf, Ha cneKTpanHr,r nso6paxeuu.s, KofiTo npeAocraB.fl BLIcoKa roqHocr cneA npl4JlafaHero

My Bbpxy foJuM o6erra Aannn. O6qoro [pr{ Trx e, rle 3a cb3AaBaHe Ha MoAeJIa, orIHcBaIq AaHHHTe ce

MrrHr4Mr,r3r,rpa rpe[Kara Me)KAy nonyqaBaHnr or MoAeJIa p$ynrar cJIeA HeroBoro o6yueuue c H3BaAKa

or Ha6opa crreKTpiurHr,I ALHHuT n eraJroHHr.r AaHHla, a pa3nl,IKara ce Lr3pa3tBa B npI,IJIaraHI,ITe crparerul4
npn uefi Har a llrznvtv'ta3arrr4r.

Anroprr H3Be)KAa orqe eAHa rrqloxnTeJrHa crpaHa Ha It3rIoJI3BaHItre MoAeJrLt, a HMeHHo rle

He3aBLrCr,tMO OT rrpUnO)KeHaTa CTpaTeil4A 3A AOCTIIIaHe AO OIITHManeH MOAen aa Xlacrasuxaqus c HM
r,r no MOB, ocHoBHo rrpeAlrMcrBo ce npeAocraBr Ha cnoco6nocrra Ha H3fpa!.ell^tz.s MoAen 3a

o6o6llasaHe, a He Sorycr,rpa r,r3KJrroqr,rreJrHo Bbpxy rotlHoro Bb3rlpoll3Be)IqqaHe Ha AaHHure or
o6yuanaqara I,BBaAKa.

I.;;aea rrera rrpeAcraBJrrBa cbrqHocrra Ha Alrceprallusra. B Het ca onncaHll [poBeAeHIlTe or

AoKTopaHTa eKcrrepuMeHTr4 3a cb3AaBaHe Ha MoAeJIu, np[naralqpl r'ettuueitttu QyHnqr'rrl 3a reMaruqHa

rnacr,rSnrcaq4s. Ha cneKTpirnHu pLaH:ala. 3a Aa 6r4ar [poBeAeHLI TIJIaHHpaHI'ITe eKcrIepHMeHTu 3a

TeMarHqHa uacuQ6aqzs sa o6ercru or 3eMHara noBbpxHocr rlocpeAcrBoM Ha netur.eilltu MeroAl'I,

aBTopbr pa:pa6orna MeroAlrKa sa A3BlwrlraHe Ha eAuHHTIHH cneKTpH or cneKTpannure n:o6pDKeHI4t.
r{peinerce peanvsuparpeABapurenHa roAroToBKa Ha lLa:gtHu r 4ra Qopuara- pacrepeH H BeKropeH.

CreAsa cepvs oT rrpoBeAeHx eKcnepr,rMeHTr 3a cb3AaBaHe Ha MoAenI{ 3a pa3no3HaBaHe rlo Mero.quTe c



HeBpoHHIa Mpe)KI4 H Ha orIopHI,ITe BeKToprl 3a n3cJreABaHr,r o6eKTn, o6xnaqauln llauarropcxr4l py1eH
pafioH. Anpo6rapane na MeroAI,IKa 3a cbBMecrHo rrpr4naraHe Ha crarr.tcrr{qecKu noAXoA n
rutacnQaqupaqa npoqeAypa, Ia3rlon3Barrla HeBpoHHr4 Mpe)Kr,r. Onrraunaaqufl Ha pa:pa6orenure
MoAenlr 3a pa3no3HaBaHe, pe€ulu3lnpaql{ ABara nernneftnu MeroAa :a uacuouKaqHq, c HeBpoHHx
Mpe)KH H Ha onopHure BeKTopH, rro o[peAeneHu or AucepraHra KpuTepar,r. Anpo6HpaHe Ha
cb3AaAeHI{Te MoAenu 3a pa3no3HaBaHe, aHanu3 Ha noJryqeHuTe pe3ynraru or uaca$nxaq4s Ha
o6errure 3a recroBlrf, TIoJILIToH Lt oIreHKa Ha c63AaAeHHTe MoAeJrrn rro KoMnJreKcHH KpnTepur4,
BKJIIoqBaI{LI: Bb3MoxHocru 3a: rroBr{rrraBaHe Ha roqHocrra Ha xlacu$nlcaqn.r, npeAocraBrHe
AocrarbqHo Bl3MolltHocrla 3a rrxHoro rrperrrrcr,rpaHe, rrpeAocraBrHe rlo-Ao6pu nrsruo)KHocru 3a
rIpHqI,IcJItBaHe KbM Aa.AeH rEHoopuaquoHeH KJIac Ha crreKTpaJr]Hu Aa]HHvr H3BbH o6yuanarqara r43BaAKa,
rlocrHraHe na no-4o6pa o6o6rqasaula cnoco6uocr Ha o6yvanarqnr ce MoAeJr, oqeHKa Ha rpefirKhre
npr,r xnacr,rQ l,z'KarJvts,.

B garclroqeHlle ce ilpucbeAnHqBaM KbM HanpaBeHr,rre or aBTopa Ha Ar4ceprarrrroHHldr rpyA
o6ocHosaHl,I r43Bo4kr or H3cJIeABaHvrflTa, qe HenranefiHl,ITe MoAenr{, npl,IJlararq}r MeroArlTe c HeBpoHHH
Mpexfl,r I,I Ha o[opHHTe BeKTopH, IlpeAocraerr go6p]r anrepHarr,rBu B rrpoqeca Ha reMarnqHa
xlacuSuxaqnt Ha crleKTparnra nso6pa)KeHns. or IV u qe rrxHoro rrp]rnaraHe BoAr4 Ao fioryqaBaHe Ha

TeMaTI,ITIHI,I nSO6paXeHU-n C napaMeTpr.r 3a TOqHOCTTa HM CbnOCTaBHM]1^, A B MHO|O CJryqar4 
'r 

nO-

ao6pn, or rlonyqaBaHvITe c rpaAIdIInoHHo rd3noJrgBaHvr MeroAlr npr.r o6pa6orKa Ha AaHHH or
AHCTAHUI'OHHU Ij3C NE NBAHV'.

[pnnocn Ha ArceprarlroHHnfl TpyA

B npe4crareHut Ancepraur.roHeH TpyA AoKTopaHrbr e rrocoqnJr 5 ocHoeun rrpr,rHoca, KoHro
HaMr.rpaM 3a npaBr..rnHo Qoprrayrupasu u o6ocnoBaHlr. OcHosHo npnHocr,rre HMar HayqHo-npuno)KeH r,l

rrpHJro)KeH xapaKTep r,r ce oTHac.f,T Ao: pa:pa6ornaHe Ha MeToAr.rKa 3a H3BJrHqaHe Ha eAr,rHr4r{HH

crreKTpH or cneKTpanHr.r uso6pa-xreuus s fvIC cpeAa, cb3AaBaHe Ha MoAenH, peanusvpaulLl
Henr,rHefiHH MeroAr,r 3a pa3no3HaBaHe Ha o6ptzu - To3L c HeBpoHHu Mpe)rfl4 r,r MeroA Ha onopHnre
BeKTOpn, OrrTHMH3arIHfl. Ha Cb3AAAeHUTe MOAeJTH nO KOMrrJreKCHr4 Kpr,rTepHH 3a OrIeHKa, rrpeAJrOXeH U

peann3r4par MeroA 3a cbBMecrHo lr3noJr3BaHe Ha crarucrur{ecKvt v nernuefiuu npoueAypil 3a

xlacr,rQuraqnt [ocpeAcrBoM r,r3rroJr3BaHe Ha crnHTe3lrpaHvr v Ba]rnrnpaHkr Aale^Hvr, orreHKr.r roqHocrra
Ha r-nacnQ uKarrur Ha u3rron3BaHI,ITe MoAeJIIr.

Ily6.nurauur tro reMara

fols]ua qacr or ocHoBHr,rre pe3ynrarx or AzcepraqltoHHHt rpyA ca npeAcraBeHn e 5

rry6tut<a4uu na aHmraficKr,r e3HK a c6opuuqll or ron$epeHul4u, MexAyHapoAHI4 H HaIILloHzuIHl, c

Me)rqqyHapoAHo yqacrr,re, 3 or Kolrro AoKTopaHTbr e paspa6orl4Jl caMocrotreJlHo u 2 s c'basropcrBo,

Karo Ha Bcr4qKHTe e rrbpBn aBTop. Tosa N{r,r AaBa ocHoBaHVe Ia Ha[paBt 3aKJIIoqeHue, qe noJlyqeHZTe

pe3ynrarH B Ar1lcepral\r4oHHl,I.fi TpyA Ca JIIITIHO AeJIO Ha AOKTOpaHTa.

AnropeQepar

AaropeQeparbr orpa3rBa rrpaBHnHo cbAbp)KaHliero Ha AlIcepra\hsra v AaBa npeAcraBa 3a

OCHOBHHTE MOMEHTU B HE.fl.

CrsMecrHH ny6lnrcaqnn

HqN,raM c:sBMecrHH rry6tuxaryuu c AoKTopaHTa'



Eelexrcu lr npe[oprrcrr

HqIvIaM cepHo3HI,I ga6elexru KBM clrrlecrBeHara r{acr or Ancepra\vflra. 3a6erexKnTe Mr4 no-
cKopo 3actrar HqKoI,l oco6esocru or arvlJtvtcrnnara u repMr,rHoror[sra, qecro cpeilIaHu B
onucaHl'Iero, Karo HanpI,IMep a3rIoJI3BaHeTO Ha repMr,rHr{Te MHoroKaHaJIHr,t CneKTpoMerpr.rqHr,r IlaP'Hvt A
MHofoKaHaJIHIt crIeKTpoMeTpI{qHI,I cHcreMu, rufi rcaro npu6ar.rHero Ha ,,MHotoxaualHu" npe4
crIeKTpanHI'I He Hocll AOITBJIHI{TeJIHa r,rHQopuar\wt, a caMo orexHrBa onucaHHero. OrUe rroBeqe B
cbBpeMeHHHTe crIeKTpoMerpI4rIHI,I cHcreMH eJIeMeHTbr KaHan Susuvecxu He cbrrlecrByBa, craBa
Bbnpoc 3a oTAeJIHI,I qecrorHu JIeHTn or eneKTpoMarHrTlrz.e. crreKTbp. Apyra oco6euocr e
eAHoBpeMeHHoro I'l3rIoJI3BaHe Ha 6urapcrcur repMI4H 3a JrbqeHHe r4 aHrJroe3r,rqHr.r.f, TepMLrH palina\u'
3a eAI'IH H crrwt Su:nuecrcu o6ercr. Pas6upa ce ga6elexxure vMar He cbruecrBeH xapaKTep h
noAJIe)Kar Ha yroqHIdHI,Ie r cJleAoBarenHo He oMzuloBoKanar pa6orara Ha Ar,IcepraHTa.

3arcntoqeHlre

.{racepraqnoHHntr rpyA e aKTyzuIeH, 3acrra 3HatruMr,r 3a clBpeMeHHara HayKa H npaKTHKa
npo6lenaz, Kolaro aBTopbr npaBxnHo rrocraBq, r,r AeMoHcrpnpa yMeHr{e 3a aHaJrH3 H yMeno 6opanexe
cbc cbBpeMeHHrlTe MeToAH sa o6pa6orKa Ha roJleMvr MacvBt4 Aa]HHr4, n MoAenr{paHe, aAanTupaHe kr

I,I3rIoJI3BaHe Ha MoAepeH TexHr,rqecKu t4HcrpyMeHTapr{yM 3a perxaBaHe Ha nocraBeHpne sa4aura. Tona
My no3Bon.sBa Aa IEBbpIIrBa ycneueH aHaJIH3 Ha rroJryqeHr4Te pe3ynrarH, KaKTo H Aa ru ilpnnara 3a
BiiJrkr4l{paHe Ha r43noJr3BaHATe MoAeJrU.

Brg ocHoea Ha fopell3noxeHoro npaBq 3aKJrroqeHr,re, qe npeAcraBeHns, AuceprarrnoHeH TpyA
Ha reMa: "flpuroxeHvle Ha lr'e:l.ulaeit*tu MeroAr,r or reop[sra 3a purno3HaBaHe Ha o6parra e
ALIcTaHITHoHHI,ITe H3cJIeABaHvIA Ha 3el{.rra" c aBTop Xpucro Crosnos Huroros HarrbJrHo orroBapr Ha

3PACPE a Ha fIparurHI4III{re 3a HeroBoro npunaraHe sa npraAo6zBaHe Ha o6paaonarerntrav HayqHa
crerleH ,,,{orctop" H cJleAoBarenHo AaBaM [oJroxrrreJrHa orreHKa Ha Ar,rcepraquoHHr,r.rr rpyA.

Ero sauo [peAnaraM H Ha yBonaeMoro Hayvuo ]r(ypu Aa orleHu rroJror(rrreJrno rpyra u Aa
nprrcbAu na Xpacro CroqHos H[xoros o6pa:onarelrHuravrlaayrtHa crerreH _.,{orroptt s o6racr Ha

Bzcrxe o6pa:onauue: 4. "flpnpo4nn :aaylr.:A, MareMarrdKa 14 uH$opnrarnxa", npo$ecuoHalHo
Ha[paBJIeHHe: 4.4 "Hayrn 3a 3eM.f,ra", HayqHa clequaJrHocr: "[ucraur{l{oHHr.r r,r3cJreABaHur Ha

3el{.sra n flraHernTe".

fiana:26.1 1.2018
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