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PEQEH31IH 

OT )l0l.l, . .n:-p IJ;BeTaHKa KpYMOBa .5a6eBa, I10MT "AKa)l. lI. MMliHOBCKli", .5AH 

B'bpXY )lliCepTal.l,liOHeH TPY)l 3a nOJlyqaBaHe Ha 06pa30BaTeJlHa li HayqHa CTerreH ,,)lOKTOP" rro
 

HayqHO HanpaBJleHHe 4.1 "<DH3HqeCKH HaYKH", Crrel.l,HMHOCT 01.03.22 "<DH3HKa Ha
 

BbJlHOBHTe rrpOl.l,eCH"
 

ABTOp Ha )lHcepTal.l,HOHHHJI TPY)l: ac. lipaHHMHp JIIOAMHJIOB lIBaHoB 

TeMa Ha )lHCepTal.l,HOHHHJI TPY)l: "MHorOQBeTeH XOJIOrpa«(lcKH 3aIIHC H XOJIOrpa«(lcKH
 

OIITH1.J:HH eJIeMeHTH"
 

,n:HcepTal.l,HOHHHJIT TPY)l Ha ac . .5paHHMHp I1BaHoB e HarrHcaH Ha 137 crpaHHIJ;H H Cb)lbp)Ka 73
 
<PHrYPH li 8 Ta6JlHIJ;H. IJ;HTHpaHH ca 131 JlHTepaTypHH H3TOqHHKa.
 

1.	 AKTYaJIHOCT Ha pa3pa6oTBaHHH B AHcepTaQHOHHHH TpYA IIpo6JIeM B HaY1.J:HO H
 

HaY1.J:HO-npHJIO)JŒO OTHOIlleHHe.
 

IJ;BeTHaTa XOJlOrpa<pH51 e HaM-)l06paTa H306pa3HTeJlHa TeXHOJlOrHJI, H3BeCTHa )l0 cera B 

HaYKaTa. CMJITa ce, qe BHPTYMHHJIT IJ;BeTeH 06pa3 rrpe)lCTaBJlJIBa HaM-peMHCTHqHO 

H3rJle)K)lamH5I 06pa3, KOMTO MO)Ke ,na ce 3arrHllle )lHec. Ta3H 3D TeXHHKa HMa MHoro 

OqeBH)lHH npHJlO)KeHH5I, KaTO HanpHMep H306pa35IBaHe H H3JlaraHe Ha YHHKaJIHH H CKbnH 

apTe<paKTH. Oc06eHO aTpaKTHBHa 3a MY3e:tiHOTO )leJlo e Bb3MO)KHOCTTa )la ce H3JlaraT KOrrH5I 

Ha 06eKTH, KOlfTO ca' qYBCTBI1TeJlHH KbM BJlara H CBeTJlHHa, HarrpHMep. IJ;BeTHaTa 

XOJlorpacPH5I ,naBa B'b3MO)KHOCT IJ;eHHH H MHoro CKbrrH npe,nMeTH )la ce H3JlaraT 6e3 

npHTeCHeHH5I 3a Kpa)K6a HJlH rrOBpe)la, KoeTO HaMaJI5IBa Pa3Xo,nHTe 3a 3aCTpaXOBKH, 

TpaHcnopT, oxpaHa li T.H. KOJlKOTO H CTpaHHO )la 3BYqJ1 IJ;BeTHaTa XOJlorpacPH5I MO)Ke )la ce 

npeBbpHe B He3aMeHHMa TeXHHKa 3a H3pa60TBaHe Ha penpO)lYKIJ;HH Ha npe)lMeTH Ha 

H306pa3HTeJlHOTO H3KYCTBO. XOJlOrpacPCKHTe perrpO)lYKl.l,HH npe,nJlaraT H3KJlIOqHTeJlHO 

. HCTHHCKH H3me)l{)lamH KapTHHH, nOKa3BamH TaKIŒa )leTaMJlH KaTO TeKcTypa Ha nJlaTHOTO, 

CJle,Ull OT qeTKaTa Ha XY,Uo)KHllKa, HerOBH5I rrO)lrrHC II )lp. Hemo rrOBeqe Te3H perrpO)lYKIJ;llH 

H5IMa ,Ua H36Jle,UHe5IT HJlli ,Ua CH rrpOMeH5IT l.l,BeTa )lOpH H )la 6b)laT H3JIaraHH )lbJIrO BpeMe. 

Harrpe)lbK'bT Ha UBeTHaTa XOJlorpacPH5I MO)Ke ,Ua )lOBe)le )l0 Cb3,naBaHe Ha HOBa reHepaUH5I 

eJIeKTpOHHH YCTpOMCTBa, KaTO HarrpHMep M06HJIHH TeJIecPOHH H MHHHaTlOpHH TeJleBH30pH, 

KOHTO H306pa35IBaT TpHH3MepHH KapTHHH. BCHqKO TOBa, 06aqe, e CBbp3aHO C MHoro pa60Ta B 

XOJlorpa4>cKHTe H XHMHqHHTe Jla60paTopHH no CBeTa B nOCOKa Ha nO)l06p5IBaHe Ha 

l.l,BeTOnpOe)laBaHeTO H perHCTpHpamHTe Cpe)lH. 

XOJIOrpacPCKHJI OrrTllqeH eJIeMeHT (XOE) e HOB KJlaC OnTHqeH eJIeMeHT, B qllMTO rrpHHUHrr
 

Ha )leMCTBHe e 3MerBaJIa .lJ.HcPpaKUH5ITa Ha CBeTJlHHaTa. ,n:OKaTO Tpa,UHUHOHHHTe OrrTHqHH
 

eJleMeHTH H3n0JI3BaT cPopMaTa CH 3a OTKJlOH5IBaHe Ha CBeTJIHHaTa, TO XOE pa3,UeJl5IT
 

rra)lamaTa BbPXY T5IX BbJIHa Ha MHO)l{eCTBO BbJIHH, KOHTO B nOCJIe,UCTBHe HHTepcPepHpaT II
 

06pa3YBaT HOBH BbJlHH. TIopa,UH Bb3MO)KHOCTTa ,Ua ce 3anHCBaT ,UBe HJIH rrOBeqe XOJlOrpaMH B
 

e)lHH CJlOM, MoraT .na ce H3pa60T5IT XOE, CbqeTaBaUlH ,UBa HJlH rrOBeqe OrrTHqHH eJleMeHTH,
 

nPlinOKPllBamll ce B rrpOCTpaHCTBOTO. TbM KaTO XOE MoraT )la cPYHKIJ;llOHHpaT KaTO
 

.nlicPpaKUlloHHll perneTKll, JIeIllli, aCcPepllqHll llJIH KaKbBTO li )la e )lPyr Bli.n OnTHqHli
 

eJleMeHTll, cPHJITpH, Ome)lMa, )leJIliTeJIH Ha CHonOBe H .np. TeXHHTe rrpliJIO)KeHH5I ca
 



MHOro6pOHHH. XOE MOraT .na 3aMeHSIT MHoro OT <PYHKUlillTe, H3IThnHSIBaHH OT 

OTpmIŒTenHHTe H pe<ppaKTHBHH OIlTH'lHH eneMeHTH, KaTO oco6eHO ueHHH ca B OnTH'lHH 

CHCTeMH, H3HCKBalUH nICHa cneKTpanHa HBHua, cneUHanHa KOH<pHrypaUH5I H 

MHoro<pYHKUHOHarrHOCT. CM5ITa ce, 'le XOE H MHKpO-na3epHTe Ille HaMep5IT npHnO)KeHHe B 

6'1.neruHTe <pOTOHHH YCTpOHCTBa KaTO OnTH'lHHTe 'lHnOBe, HanpHMep. 

I1MaHKH npe,UBHLl ropeH3nO)KeHOTO CMSITaM, 'le pa3pa60TBaHMSIT B ,UHcepTauHoHHRSI TpYLl 

npo6neM e aKTyarreH, KaKTO B HaY'leH TaKa RB HayqHo-npRnO)KeH acneKT. 

2.	 llo3HaBa nH ~HCepTaHTbT CbCTOHHHeTO Ha npo6neMa H ouéHHBa nH TBOpqeCKH 

nHTeparypHHH MaTepHan? 

JIRTepaTypHR5IT 0630p e HamIcaH 5ICHO H nOKa3Ba, 'le ,URcepTaHThT rr03HaBa OTJIH:qHO 

C'1CT05IHHeTO Ha npo6neMa. Uo6po BrreqaTneHRe npaBR BKnlO'lBaHeTO Ha CIlRC'1UR C 

R3rrOmBamITe C'1KpaIlleHR5I R <popMynR, pa3nOJlO)KeHR B HaqarrOTO Ha LlRcepTaUROHHH:5I TPY'u. 

B 0630pa e HanpaBeHa KpaTKa peTpocneKURSI Ha HCTOpR5ITa Ha XOJlorpa<pH:5ITa R HaH­

3HaqRMRTe MOMeHTR R OTKpRTR5I, .nOBeJlR llO HeHHOTO 6ypHO pa3BHTRe. KpRTRqeH aHarrR3 Ha 

C'1BpeMeHHOTO C'1CT05IHRe Ha MHorOUBeTHRSI XOJlorpa<pCKR 3aIlRC e npe.nCTaBeH B rnaBa 

Il'1pBa Ha ,URcepTaUR5ITa. Pa3rJIe.naHR ca OCHOBHRTe xapaKTepRCTRKR Ha xonorpaclJcKR>I 

3anRC, TRrrOBeTe XOJlOrpaMR, BR)]:OBeTe cBeToqyBcTBRTenHR MaTepRarrH, R3non3BaHR KaTO 

penICTpRpaIllH cpe,Ul:I, KaTO e pa3rJle)]:aH MexaHR3Ma Ha 3arrl:IC B'1B BC>IKa e.nHa OT T5IX. 

Oco6eHO BHHMaHHe e 06'1pHaTO Ha cpe6'1pHo-xarroreHH)]:HRTe eMYJlCRH, 3a KORTO ca 

npe.nCTaBeHH pa3nRqHH rrpOR3Bo.nRTeJlH, pa3nl:IqHH xapaKTepHCTHKH, MeTo.nR Ha rrp05IB5IBaHe 

H R36enBaHe. nRTepaTypHHSIT 0630p 3aB'1pWBa C pa3.neJl, B KOHTO ca pa3rJIe.naHR C'1IllHOCTTa, 

rrpHHURna Ha pa60Ta R H5IKOH rrpl:InO)KeHR5I Ha XOJlorpaclJcKH OnTRQHH eneMeHTH. 

I1nlOcTpaTHBHR5I MaTepRarr e no,U6paH YMeno H nOMara Ha QHTaTeJlSI necHO .na CJle.nH 

H3nO)KeHl:IeTO. 

B'13 OCHOBa Ha npOBe)]:eHH5I aHarrR3 e MOTRBRpaHa l:I rrOCTaBeHa ueJlTa Ha 

.nHcepTaUROHHl:I5I TPYLl H ca <POpMYJlHpaHH TOQHO 3a)]:aQRTe, Qpe3 KORTO uenTa .na 6'1,Ue 

IlOCTRfHaTa. 

3.	 Ih6paHaTa MeTO)l;HKa Ha H3cne~BaHeMOiKe nH ~a ~a~e OTrOBOp Ha rrOCTaBeHHTe uen 

H 3a~aqH Ha ~HcepTaUHOHHHHTPY~? 

MeTo.nHKaTa Ha H3cne,UBaHe e H36paHa TaKa, 'le ,Ua .na.ne B'13MO)KHOCT .na ce nOCTRrHe 

rrOCTaBeHaTa uerr H .na ce l:I3n'1JlH5IT 3a,Ua'lHTe Ha .nRcepTaUH>ITa. C'1BceM JlOrHQHO 

H3CJle,UBaHl:I5.ITa 3anOQBaT c H360p Ha Hall-nO,UXO,U>IIllaTa pemCTpHpaIlJ,a cpe.na, KaTO B 

Ha'larrOTO Ha rJlaBa 1 ca H36poeHH xapaKTepRCTl:IKHTe, KORTO Tp5I6Ba )]:a rrpRTe:>KaBa 

R,UearrHaTa eMYJlCH5I. URCepTaHThT ce cnRpa Ha CBp'1x,Upe6H03'1pHecTa cpe6'1pHO­

xarroreHH.nHa eMYJlCR5I, pa3pa60TeHa B un03011-EAH, cera 110MT-EAH, KaTO 060CHOBaBa 

CB05I R360p 'lpe3 CpaBH5IBaHe Ha npe,URMCTBaTa R He.nOCTaThUHTe, KORTO Ta3R cpe.na 

rrpe.nrrara. 3a l:I3CrreLlBaHe Ha eKcrr03RUROHHRTe xapaKTepRcTRKH Ha rraHxpOMaTR'lHaTa 

eMyncRSI e R3rromBaH 3anRc Ha orpa:>KaTerrHR xonorpaMR C TpR pa3nR'IHR .n'1n)KRHR Ha 

B'1nHaTa (442 nm, He-Cd rra3ep), 532 HM (.nRO.nHO HarrOMrrBaH TB'1p,UOTeneH rra3ep) R 632.8 
HM (He-Ne rra3ep) R CRB OrrTH'leH KnHH C nrraBHO rrpoMeH5ImO ce rrOrJI'1ruaHe. 113MepBaHeTo 

Ha cneKTparrHaTa 3aBHCRMOCT Ha )]:RcPpaKUHOHHaTa e<peKTRBHOCT e H3B'1pweHO rrocpe.nCTBOM 

H3MepBaHe crreKTpRTe Ha rrporrYCKaHe H OTpa)KeHRe C'1C crreKTpOcPOTOMenp Cary 05E RnR 

cneKTpOMeThp Ocean Optics. 3a .na oueHH UE rrpR CMeCBaHe Ha UBeTOBeTe, ,UHcepTaHThT 

R3rromBa rrOCJle,UOBaTeJlHH 3aIIHCH rrpH TpRTe ,U'1Jl)KHHR Ha B'1JlHaTa H H3MepBa crreKTpHTe Ha 
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rrporrYCKaHe B Pa3JIHqHI-lTe TOqKH Ha rrJIaKaTa. MHoro HHTepeCHO e xpYMBaHeTO rrpH 3anHca, 

TpHTe CHorra ,ll,a ce rrpHnOKpliBaT qaCHrqHO. ITO-T03H HaqHH ce nOJIyqaBaT TOqKH OT nJIaKaTa 

OCBeTeHH caMO C e,ll,HH l(B5IT, TaKHBa, OCBeTeHH C ,ll,Ba H TaKHBa - C TpH l(B5ITa. 

ITpH pa3pa60TBaHe Ha XOJIorpatPCKHTe eJIeMeHTH (XOE) ca 3arrHcaHH cepHH OT 06eMHH 

OTpa)KaTeJIHH XOJIorpaMH C e,ll,Ha H ,ll,Be eKCn03Hl(HH B cpe6bpHO-XaJIOreHH,ll,Ha eMYJICH5I H 

6HxpOMHpaH )KeJIaTHH. HarrpaBeHH5IT H360p Ha 06eKTHTe e MHoro nO,ll,XO,ll,5Ill( - CHJIHO 

OTpa35IBamO o rJIe,ll,aJI0 , OrJIe,ll,aJIHO OTpa35IBama H ,ll,HtPY3HO pa3CeHBama MeTaJIHa nJIaCTHHa. 

3anHCbT ce H3BbplllBa BbB BH,ll,HMaTa 06JIaCT H qpe3 XHMHqeCKa 06pa60TKa pa60THaTa 

,ll,bJI)KliHa Ha BbJIHaTa ce OTMeCTBa B 6JIli3KaTa I1q 06JIacT. B CJIyqa5IT Ha li3rr0Jl3BaHe Ha 

6HxpOMlipaH )KeJIaTHR, npH KOHTO 3aBliCHMocrra Ha nE OT eKcrr03Hl(H5ITa ce xapaKTepli3lipa 

C TeceH nHK, e li36paHa OrrTHMaJIHaTa eKCrr03lil(HOHHa eHeprH5I rrocpe,ll,CTBOM OrrTHqeH KJIHH C 

rrJIaBHO npOMeH5ImO ce rrporrYCKaHe. 

CJIe,ll, xapaKTepH3lipaHe Ha Beqe li36paHaTa cpe,ll,a 3a 3arrHC, ,ll,liCepTaHThT rrpeMliHaBa KbM 

3anliCBaHe Ha l(BeTHli XOJIOrpaMli, T.e XOJIOrpaMli, npli qlieTO OCBeT5IBaHe ce Bb3CTaHOB5IBaT 

HCTliHCKHTe l(BeTOBe Ha 06eKTa. 3a Cb3,UaBaHeTO Ha l(BeTHa XOJIorpaMa ,UHcepTaHThT li36lipa 

CJIe,Umne H5IKOJIKO HaqliHa: 1) rrOCJle,UOBaTeJIeH 3arrliC Ha Tpli ,ll,bJl)JŒHI1 Ha BbJlHaTa BbPXY 

e,UHa rTJIaKa; 2) e,UHoBpeMeHeH 3arrHC C Tpl1 ,ll,bJl)KI1HI1 Ha BbJIHaTa BbPXY e,ll,Ha nJlaKa; 3) 

caH,UBI1QHa CTpYKTypa. 

KaTo l(5IJlO CM5ITaM, qe 113n0Jl3BaHliTe B ,ll,l1cepTal(110HHI15I TpY,ll, MeTO,ll,HKH ca BHliMaTenHO 

11 rro,UXO,U5ImO rro,U6paHI1 11 crrOMaraT 3a pernaBaHe Ha nOCTaBeHHTe 3a,Uaqli. 

4.	 KpaTKa aHaJIHTH'·lHa xapaKTepHCTHKa Ha eCTeCTBOTO H Ha ,ll.OCTOBepHocrra Ha 

MaTepHaJIa, BbPXY KoifTO ce rpa,ll,S1T npHHOCHTe Ha ,ll.HCepTaUHOHHHH TPY,ll.. 

BbnpeKI1 Hanpe,UbKa B pa3BI1Tl1eTO Ha Cpe,ll,I1Te 3a xonorpatPCKli 3arrl1C, KaTO HarrpliMep 

6bp30TO HaBnl13aHe Ha tPOTOrrOJlI1MepliTe KaTO XOJlorpatPCKa pemCTpl1pama cpe,na, KaTO qe 

JIH 3a l(enl1Te Ha l(BeTHaTa XOJlorpatPl15I Bce ome HaH-rro,nXO,ll,5Iml1 ca cpe6bpHI1Te 

XaJIOreHI1,nI1. KaTO ce I1MaT npe,UBH,ll, 11 ycrrexHTe Ha IJ)103011-EAH B Ta3li rrOCOKa, 11360pbT 

Ha ,ll,OKTOpaHTa He e YQy,ll,Bam. 3a nOCTliraHe Ha l(enTa Ha ,nI1CepTal(H5ITa maBa BTopa 3anOQBa 

C nO,ll,p06eH aHaJII13 Ha CHHTe3a 11 tPH3HKOXI1MI1QHaTa o6pa60TKa Ha cpe6bpHO XaJIOreHI1,nHaTa 

eMYJICI15I. IToKa3aHO e, Qe HeH36e)KHOTO CBHBaHe npH 3arrHC MO)Ke ,ll,a ce KOMrreHCHpa C 

nOCJle,ll,BamO KOHTpOJll1pyeMo XI1MHQeCKO pa3,nYBaHe. ITo-HaTaThK e onpe,ll,eJIeH ,nI1HaMI1QHI15I 

,nl1arra30H Ha 3arrHC 3a CI1H5ITa (0.05-0.6 rnJ/crn2, À,=442 nm), 3eJleHaTa (0.05-0.5 rnJ/crn2, 

À,=532 nm) 11 qepBeHaTa 06JIaCTI1 (0.05-0.75 rnJ/crn2, À,=632.8 nm) li ca H3MepeHli CTOHHOCTI1 

Ha ,I.:{E = 40, 50 H 60%, CbOTBeTHO. 113cne,ll,BaHI15ITa rrOKa3BaT cna60 HaMaJI5IBaHe Ha nE rrpl1 

3anl1C Ha ,ll,HtPY3HO pa3CeHBaml1 06eKTH, HO CeJIeKTI1BHOCrra rro ,UbJI)KI1HaTa Ha BbJIHaTa ce 

3ana3Ba. Qpe3 HaMaJI5IBaHe Ha KOHl(eHTpal(I15ITa Ha ceHcH6I1Jlli3aTOpHTe e nOCTl1rHaTO 

YBeJll1qeHl1e Ha ,I:(E 11 KOHTpaCTa. I1pl1 nOCJle,ll,OBaTeJleH 3anl1C B CHH5ITa H 3eneHaTa 06JlaCT ce 

Ha6mo,ll,aBa HaMaJIeHl1e Ha nE C OKono 25 %, B cpaBHeHl1e C Ta311 npl1 e,[{HHl1qeH 3anHC. ITpH 

rrOCJIe,ll,OBaTeneH 3armc C Tpli ,Ubn)KI1HI1 Ha BbnHaTa HaH-rOJl5IMa pe,nYKl(I15I Ha )J;E ce 

Ha6mo,ll,aBa B CI1H5ITa 06JIaCT, Kb,UeTO nE rra,ll,a rrOQTI1 ,ll,Ba rrbTI1. 

06eKT Ha 113CJle,nBaHIŒTa B rJJaBa 3 ca pa3nl1QHI1 CI1CTeMI1 3a l(BeTeH xOJlorpatPcKI1 3arrHC, 

KaTO no-rrO,ll,p06HO ca pa3fJle,namr nO-CbmeCTBeHHTe OT eKcnepliMeHTaJIHa rne,ll,Ha TOQKa, 

CI1CTeMI1, KaTO 1) CI1CTeMa 3a e,ll,I1HI1QeH I1nl1 rrocne,nOBaTeneH 3amrc C e,ll,Ha ,ll,bJl)KI1Ha Ha 

BbnHaTa; 2) CI1CTeMa 3a nOcne,ll,OBaTeJIeH 3anl1C Ha Tpl1 ,ll,bn)KHHH Ha BbnHaTa; 3) CI1CTeMa 3a 

e,ll,HOBpeMeHeH 3arrl1C Ha TpH ,ll,bJl)KI1Hli Ha BbnHaTa 11 4) caH,nBI1QHa CTpYKTypa. Pa3pa60TeHa 

11 peaJII13HpaHa e eKCnepl1MeHTaJIHa YCTaHOBKa 3a e,ll,HOBpeMeHeH 3arrl1C Ha TpH ,nbJI)KI1HI1 Ha 

BbJlHaTa. YCTaHOBKaTa npHTe)J{aBa 3HaQliTeJlHa ThBKaBOCT no OTHOrneHl1e Ha HaCTpOHKa H 
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rrpeHaCTpOHKa H rr03BOJUIBa Cbr..u.O rrOCJIe,UOBaTeJIHH H e,UHOBpeMeHHH 3arrHCH BbPXY e,UHa H 

Cbr..u.a rrJIaKa. ITpH H3rr0JI3BaHe Ha JIa3epH C ,UbJI)IUIHa Ha BbJIHaTa 442 HM, 532 HM H 632.8 HM 

e rrOCTHrHaTO Ha,U 64 % rrOKpHTHe Ha ROB UBeTOBaTa raMa. MHOro rro,Up06HO e pa3rJIe,UaH 

Bbrrpoca 3a Heo6xo,UHMIUI MHHHMaJIeH 6POH JIa3epHH ,UbJI)I<HHH Ha BbJlHaTa, KOHTO Tp5I6Ba ,Ua 

ce H3rr0JI3BaT rrpH 3arrHC 3a ,Ua ce rrOJIyqH MaKCHMaJIHO CbOTBeTCTBHe Me)K'uY HCTHHCKH5I 

06eKT H Bb3CTaHOBeHH5I 06pa3. IToKa3aHa e rrpOM5IHaTa B UBeTorrpe,UaBaHeTO H KoeqmUHeHTa 

Ha 3arrbJIBaHe rrpH Pa3JIHqHH BapHaUHH Ha JIa3epHHTe H3TOQHHUH. ,I:(06po BrreqaTJIeHHe rrpaBH 

rrO)lXO,U5Ir..u.OTO HJllOCTpHpaHe Qpe3 H3rr0JI3BaHe Ha UBeTOBHTe ,UHarpaMH. 

,I:(06pe H3BeCTHO e, qe rrp06JIeM rrpH XOJIOrpa<pCKH5I 3anHC npe,UCTaBJI5lBa CBHBaHeTO Ha 

perHCTpHpar..u.aTa cpe,Ua rrpH 3arrHC, KoeTO B cnyqa5I Ha UBeTeH 3arrHC BO,UH ,UO Pa3JIHqHO 

OTMeCTBaHe Ha TpHTe Bb3CTaHOBeHH ,UbJI)KHHH Ha BbJIHaTa. TOBa OT CBO.5I CTpaHa rrpaBH 

TPY,UHO TOQHOTO crreKTpanHO Bb3CTaHOB.5IBaHeTO Ha Te3H nHKOBe CJIe,U npHJIaraHe Ha npoueca 

Ha pa3,UYBaHeTO. B ,UHcepTauH5ITa e rrpe,UJIO)KeH OpHrHHaJIeH rro,Uxo,U 3a H365IrBaHe Ha 

YCJIO)KHeHH5ITa CbC CBHBaHeTO H pa3,UYBaHeTO, a lli'1eHHO H3rr0JI3BaHeTO Ha CrpYKTypHTe THn 

caH,UBHq, rrpe,UCTaBJI5IBalUH ,UBe nrraKH - C qepBeH H 3erreH 3armc Ha 3a,UHaTa rrJIaKa H CHH Ha 

rrpe,UHaTa. I1HTepecHa, Cbr..u.O e H,Ue5ITa 3a no,Uo6p5IBaHe Ha KaqeCTBOTO rrpH Bb3CTaHOB5IBaHe 

qpe3 H3rr0JI3BaHe Ha H3TOqHHK Ha Bb3CTaHOB5IBaHe C yrrpaBJI5leM HHTeH3HTeT H rrpOMeH5Ir..u.H 

ce B paMKHTe Ha H5IKOrrKO HaHOMeTpa ,Ubrr)JŒHH Ha eMHTHpaHHTe BbrrHH. 

ITorryqeHHTe pe3yrrTaTH H HaTpyrraHH5I onHT ca H3rr0JI3BaHH 3a ,UH3aHH H H3pa60TKa Ha 

xOJIOrpa~CKH OrrTHqHH eneMeHTH 3a HHTep<pepOMeTpH.5ITa, MeTpOrrOrH5ITa H 

<pJIyopecueHTHaTa MHKpOCKOrrH5I. Pa3pa60TeH e ,UBYKaHaneH XOE, KOHTO 3aMeCTBa e,UHO OT 

paMeHeTe Ha HHTep<pepOMenp Ha MaHKeJICOH H reHepHpa ,UBe orropHH paBHHHH. EneMeHThT 

e peanH3HpaH rrocpe,UCTBOM rrocne,UOBaTeJIeH 3arrHC Ha 06eMHa xorrorpaMa B cpe6bpHO 

XaJIOreHH,UHa eMYJICH5I, H3n0JI3BaHKH 532 HM H 632.8 HM H rrocrre,UBalUo XHMHqeCKO 

pa3'uYBaHe 3a OTMeCTBaHe Ha pa60THHTe ,Ubrr)KHHH Ha BbrrHara B 6mI3KaTa Uq 06rraCT. 

BbnpeKH cna,Ua Ha ,I:(E npH pa3'uYBaHeTO e Ha6mo,UaBaHO 3ana3BaHe Ha pa3JIHKaTa OT 100 HM 

Me)K'uY )lBaTa nHKa. 

qpe3 H3rr0JI3BaHe Ha CaH,UBHqHa CTpYKTYpa OT ,UBe rrrraKH, Ha BC5IKa OT KOHTO ca 3arrHcaHlI 

rrOCJIe,UOBaTerrHO ,UBe ,I:(eHlIclOKOBH xorrorpaMH Ha ,UlI~Y3HO pa3CeHBar..u. MeTaJIeH 06eKT, crre,U 

KoeTO e rrpHrrO)KeHO XHMHqeCKO pa3,UYBaHe ,UO ,UBe Pa3JIHQHH ,UbJI)I<HHH Ha BbnHaTa, e 

H3pa6oTeH QeTlIpHKaHaJIeH XOE C rrpHJIO)KeHHe B MeTpOrrOrH5ITa. UerrTa e TaKa 

pa3pa60TeHH5I XOE ,Ua OCHrypH )lBOHHO CHMeTpHqHO OCBeT5IBaHe BbB BepTlIKaJIHa li 

XOpH30HTaJIHa paBHlIHa, Heo6xo)lHMO rrpH rrpeUH3HO lI3MepBaHe Ha rrbJIHOTO rrOJIe Ha 

rrpeMeCTBaHe B li lI3BbH paBHHHaTa Ha rrpeMeCTBaHe Qpe3 Ulf<PPOBa cnrrKOBo-<pa3OBa crreKbn 

HHTep<pepOMeTplI5I. 

3a uerrHTe Ha <prryopecueHTHaTa MHKpOCKOrrH5I e pa3pa60TeHO ceneKTlIBHO xorrorpa<pCKO 

orne,Uano, KoeTO rrporrYCKa caMO <pJIyopecueHTHH5I CHrHaJI H OTpa35IBa CHrrHO HarrOMrrBar..u.OTO 

rrbQeHHe, 6nOKHpaHKlI no T03H HaQHH )lOCThrra MY )l0 perHCTpHpamaTa KaMepa. 3a 

H3pa6oTKaTa Ha TOBa orne)laJIO e lI3rr0JI3BaH 6HxpOMHpaH )KerraTlIH KaTO perHCTpHpama 

cpe,Ua, QH.5ITO eKcrr03lIUHOHHa KpHBa ce xapaKTepH3Hpa CbC cpaBHlITerrHO TeceH rrHK. 

5.	 B KaKBO ce 3aKmOQaBaT HaYQHHTe HJIH HaYQHO-npHJIOmHHTe npHHOCH Ha 

JJ,HcepTaUHOHHHB TPyJJ,? 

OCHOBHHTe rrplIHOCH B [ŒcepTaUlIOHHH5I TPY)l MoraT )la ce KnaCH<pHUHpaT KaKTO CJIe)lBa: 

IIoJlV'laeane u i)oKa3eane na noeu ifJaKmu 
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•	 ITollyqeHH ca eKcn03H~HOHHHTe xapaKTepHCTHKH Ha naHxpOMaTHqHa 

CBp'hx;:J;pe6H03'hpHeCTa Cpe6'hpHO-XaJIOreHH):(Ha (CX) eMYllCH5I, npOH3Be)K):(aHa B 

I(fl03011-BAH (cera 110MT-BAH) rrpH e):(HOKpaTeH HllH MHorOKpaTeH 3anHC C e):(Ha 

HllH H5IKOJIKO ):('hll)KHHH Ha B'hllHaTa. 

•	 ECKnepHMeHTaJIHO ca onpe):(eJIeHH ):(Hcl!paK~HoHHHTe xapaKTepHCTHKH Ha CX 

eMYllCH5I npH e):(HHHqeH HJIH nOCJIe):(OBaTelleH 3anHC C "l'pH ):('hll)KHHH Ha 8'hJIHaTa. 

Pa3pa60m6ane na n06U Memoou U nOllY'la6ane na n06U oannu U MamepuallU 

•	 C'h3):(a):(eHa e Th8KaBa CHCTeMa 3a ~BeTeH XOllorpacl!cKH 3anHC, n03BOll5IBaUJ,a 

nOCJIe):(OBaTelleH HJIH e):(HOBpeMeHeH 3anHC C rrOBeqe OT e):(HH JIa3epeH H3TOqHHK. 

•	 KOHCTpYHpaHH H H3pa6oTeHH ca HOBH XOJIOrpacl!CKH OnTHqHH eJIeMeHTH, KOHTO ):(a 

HaMep5IT npHJIO)KeHHe B HHTepcl!epOMeTpH5ITa, MeTpOrrOfH5ITa H cl!rryopec~eHTHaTa 

MHKpOCKOnH5I. 

6.	 )..1,0 KaKBa CTerreH rrpHHOCHTe B ):(HcepTaIJ,HOHHHH TPY):( ca JIHqeH rrpUHOC Ha 

):(OKTopaHTa? 

Y6e):(eHa C'hM, qe npHHOCHTe B ):(HcepTa~HOHHH5I TPY):( ca B MHoro rOrr5IMa CTeneH 3acrryra Ha 

):(OKTopaHTa. ITo3HaBaM npaHHMHp rrOqTH OT nOCThnBaHeTO MY B I(fl03011-BAH H HMaM 

llHqHH Ha6JII()):(eHH5I B'hpXY pa60TaTa MY. OCHOBaHHe 3a TOBa TB'hp):(eHHe MH ):(aBaT C'hUJ,O H 

pa3rOBOpHTe C ):(HcepTaHThT B'hpXY pa60TaTa no ):(HcepTa~lI5ITa, KaKTO H cl!aKTa, qe B TpH OT 

pa60THTe, BKJIIOqeHH B ):(HcepTa~H5ITa e Ha n'hpBO M5ICTO, aB ):(Be OT T5IX e Ha BTOpO. 

7.	 IIpeIJ,eHKa Ha rry6JIUKaIJ,HHTe rro ):(ucepTaIJ,HOHHHH TPY):(' 

Pe3YllTaTHTe OT ):(HcepTaUHOHHH5I Tpy):( ca rry6rrHKYBaHH B 7 HayqHli Tpy):(a, KaKTO Clle):(Ba: 

4 rry611HKaUHH B crrHCaHH5I C HMnaKT-cl!aKTOp - Optica Aplicata (IF=OA), ,l.J.oKJIa):(H Ha 

BAH (IF=0.21), Journal of Optoelectronics and Advanced Materials (IF=OA6), Journal of 

Advances in Signal Processing (IF 0.81); 

1 ny6JIHKaUH5I C HMnaKT-paHr - prQceeding of SPIE, 

2 ny611HKaUHH B rrblleH TeKCT B MaTepHaJIH OT KOHcl!epeHUHH (e):(HaTa, OT KOHTO ce 

pecl!epHpa 8 aBTOpHTeTHaTa 6a3a ):(aHHH SCopus). 

,l.J.o MOMeHTa ca HaMepeHH 5 ~HTaTa Ha e):(Ha OT pa60THTe, BKJIIOqeHa B ):(HcepTaUH5ITa. 

Pe3YllTaTHTe ca ):(OKJIa):(BaHH Ha 4 Me)K):(YHapO):(HH HayqHH cl!opYMa B qY)K6HHa H cTpaHaTa. 

8.	 Pe3YJITaTHTe OT ):(HcepTaIJ,HOHHU" TPY):( H3rrOJI3BaHH JIH ca Beqe B npaKTuKaTa? 

MOTHBupaHu rrperrOp'hKH 3a 6b):(emO H3rrOJI3BaHe Ha HayqHUTe U nayqHO­

rrpUJIOJKHUTe pe3YJIaTaTH. 

UOKOllKOTO MH e H3BeCTHO pe3YJITaTHTe OT MHorOUBeTHH5I xorrorpacl!cKH 3aIlHC He ca 

HaMepHJlH npHJIO)KeHHe B npaKTHKara ):(0 cera, HO a3 BH)K):(aM ):(06PH npe):(nocTaBKH 3a 

T5IXHOTO ,n:opa3BHBaHe H npHJIaraHe. 

ITpeLl, KOJIOKBHYMa Ha 110MT 6erne ):(OKlla):(BaHO, qe qeTHpHKaHaJIHH5I XOE, pa3pa60TeH 

OT ):(HcepTaHThT no):(nOMara npOBe)K):(aHeTO Ha H3ClleLl,BaHH5ITa B ):(HcepTaUHOHHH5I TPY):( Ha 

eLl,HH peLl,OBeH ):(OKTopaHT B 110MT. C'hUJ,o MH e H3BeCTHO, qe qaCT OT HaTpynaHH5I onHT H 
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H5IKOH OT nOJIY':leHHTe pe3YJITaTH OT HaCT05IJ..U:aTa ):{HcepTaUH5I ca no):{nOMorHanH ):{BaMa 

):{OKTopaHTH OT IJ.eHTbpa 3a HH):(YCTpHanHa H HH:>KeHepHa OnTl1Ka Ha ,nb6JIHHCKH5I 

TeXHOJIOm':leH HHCTHTYT, e):(HHH5I, pa60TeJ..U: B 06JIaCTTa Ha UBeTHaTa XOJIOrpaepH5I BbB 

epOTOnOJIHMep, a ):(PYrH5I - B 06JIaCTTa Ha JIa3epHaTa ):(onJIepOBa BH6pOMeTpH5I. 

CM5ITaM, ':le CH 3aCJlY:II<aBa ):(HcepTaHTbT ):(a oxapaKTepH3l1pa rrO-3a):(bJl6o':leHO TeCHO­

HBl1':lHOTO XOJlorpaepCKO ome):(ano KaTO CHeMe Kpl1Bl1Te Ha cneKTpanHa l1 brJlOBa 

CeJIeKTl1BHOCT Ha orJle):{anOTO B pe)KHM Ha rrporrYCKaHe l1 OTpa)KeHl1e, )la H3YtIH BJlH5IHl1eTO Ha 

nOJl5Ipl13auH5ITa l1 )la o606J..U:l1 l1 ny6Jll1KYBa ):(aHHHTe. 

9.	 ABTope4>epaTbT npaBIIJIHO JIll OTpa3HBa OCHOBHIITe nOJIOJKeHIIH Il HayqHIITe 

npllHOCII Ha ):(lIcepTaIJ,1I0HHIIH TPY)J;? 

ABTopeepepaTbT OTpa35IBa CbBceM TOqHO OCHOBHl1Te pe3YJlTaTH H rrpHHOCH Ha 

):(HcepTaUHOHHH5I TPY)l. 

10. KplITllqHII 6eJIeJKKII Il BbnpoclI. 

BbnpeKH ':le ,UHcepTaUHOHHH5I TPY,U e HarmcaH MHoro )lo6pe l1MaM CJle,UHHTe 3a6eJle)KKH: 

•	 CM5ITaM, ':le 6H 6HJlO rro-rro,Uxo,U5IJ..U:O H3CJle,UBaHH5ITa, cBbp3aHH C pa3pa60TBaHeTO Ha 

XOE ,Ua ca npe,UcTaBeHl1 B HOBa maBa HJlH KaTO npHJlO)KeHl1e KbM ,Ul1CepTaUH5ITa, a 

He KaTO nOCJle,UHa TO':lKa OT maBa 2 Ha ,Ul1cepTauH5ITa. 

•	 Ha MHoro MeCTa B J],RcepTau.H5ITa JlHrrCBa HHepopMaUH5I 3a rrapaMeTpHTe Ha 3arrHca, 

KaTO HarrpHMep, l1HTeH3HTeT, eKcrr03HUH5I, rrOJl5lpl13aUH5I, reOMeTpH5I Ha CHorra 

(CXOJ],5IJ..U: HJlH ycnopeJ],eH) H J],p. 

•	 TBbpJ],eHHeTO B rJlaBa 3, qe HaH-):(o6pOTO B'h3CTaHOB5IBaHe ce rrOJlyqaBa rrpH 

OCBeT5IBaHe C 6anaHcHpaHa 651Jla CBeTJlHHa He e ):(o6pe rrO)lKperreHO, HHTO OT 

CHHMKaTa Ha XOJlOrpaMaTa H 06eKTa, rrpe):(CTaBeHa Ha epHr. 3.27, HHTO OT aHanH3a Ha 

RGB CTOHHOCTHTe, rrpe):(CTaBeHH B Ta6JlHua 3.2. 

•	 OTqHTaM KaTO MaJIbK rrporrYCK Ha ,UHcepTaUl151Ta epaKTa, ':le H3pa6oTeHOTO 

TeCHOHBHqHO orJle,Uano He e xapaKTepH3l1paHO LJpe3 crreKTpH Ha rrporrYCKaHe H 

OTpa)KeHHe, a e UHTHpaHa Kpl1Ba OT JlHTepaTypaTa. 

•	 B maBa 1, CTp. 28 JlRrrCBa epopMYJla 1.11. 

•	 BMecTo "OTJl5lBO" l1 "OT):{51CHO" B Ha):{nHCHTe Ha epl1rypH 1.4 l1 1.7 yrroTpe6aTa Ha (a) H 

(6) 611 6l1Jla no-rro):{xO):{51ma. 

•	 3a6eJl5l3aX H5IKOH HeTOtIHOCTR B TepMHHOJlOrH5ITa, KaTO HarrpHMep "rrponycKamH 

cneKTpH", KaKTO l1 HeTOtIHOCTH B HaJ],rrHCHTe Ha epl1rYPl1Te, Hanpl1Mep 3a epHr. 1.16, 
qHHTO HaJ],rrHC C'h06maBa "CneKTbp Ha rrOrJl'hmaHe... ", a Ha)lnl1Ca Ha op):(l1HaTHaTa oc e 

"nporrYCKaHe, a.U." 

l'IMaM CJle):(HHTe B'hnpOCH K'hM ):(HcepTaHTa: 

1.	 I1PH H3ytIaBaHe Ha eKCrr03l1UHOHHl1Te xapaKTepl1CTHKH Ha ,Ll,BeTe H3rromBaHH 

perHCTpHpamH cpe,UH e H3nomBaH CHB KJIHH C rrpOMeH5ImO ce nponYCKaHe. T OBa 

03HaqaBa, ':le pa3JIH':lHl1Te CTOHHOCTH Ha eKcrr03HUIUITa ca rrOCTl1raHH qpe3 

BapHpaHe Ha HHTeH3l1TeTa. BbrrpOCbT MH e npaBeHH JlH ca eKcrrepHMeHTH 3a 

3aBHCHMOCTTa Ha ,nE OT eKcrr03HUH5ITa rrpH epl1KCl1paHH CTOHHOCTH Ha 
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HHTeH3HTeTa H KaKBa e pa3JlHKaTa B rrOJlyqeHH5I ;:J:HHaMHqeH ;:J:Harra30H 3a BC5IKa 

KpHBa. 

2.	 CM5ITa JlH .rr.HcepTaHThT .rr.a rrpo.rr.bJl)IŒ H .rr.a .rr.opa3BHe H3CJle.rr.BaHH5ITa OT 

,lJ.HCepTaU;H5ITa? AKO oTroBopbT e ".rr.a", HeKa OqepTae HaKpaTKo CBOHTe BH){(.rr.aHH5I 

3a rrOCOKaTa, aKO e "He", HeKa 0651CHH rropa.rr.H KaKBH cbo6pa){(eHH5I. 

EHX ){(eJlaJIa .rr.a oT6eJle){(a, qe KOMeHTHpaHHTe rro-rope rrporrYCKH H HeTOqHOCTH rro 

HHKaKbB HaqHH He rrOBJlH5IBaT H He rrpOMeH5IT rr03HTHBHOTO MH OTHOLUeHHe KbM 

rrpe,lJ.CTaBeHH5I MH 3a peu;eH3HpaHe ,lJ.HcepTaU;HoHeH TPY.rr.. MHoro .rr.o6po BrreqaTJleHHe y MeH 

OCTaBH 51CHH5I H3Ka3 H JlHrrCaTa Ha ,lJ.BYCMHCJleHH H TpOMaBH H3peqeHH5I, KoeTO rrOKa3Ba .rr.o6po 

OCMHCJl5lHe, BHHKBaHe H HaH-Beqe pa36HpaHe Ha MaTepHaJIa. TIoXBaJIeH e H <paKTa, qe ca 

.rr.orrYCHaTH H3KJllOqHTeJlHO MaJIbK 6pOH TeXHHqeCKH rrpaBorrHcHH rpeIllKH (a3 3a6eJl5l3aX He 

rrOBeqe OT 5). 

3AKJIIOQEHHE 

Bb3 OCHOBa Ha rOpeH3JlO){(eHOTO CM5ITaM, qe ,lJ.HcepTaU;HOHHH5IT TPY.rr. "MHOrOIJ.BeTeH 
XOJIOrpaf}>cKH 3anHe H XOJIOrpaf}>cKH OnTHQHH eJIeMeHTH" Ha .rr.HcepTaHThT ac. BpaHHMHp 

J1lO.rr.MHJlOB I1BaHoB e Ha MHoro .rr.o6po HHBO H rro 06eM HarrbJIHO OTrOBap51 Ha H3HCKBaHH5ITa 

Ha 3PACPE H TIpaBHJlHHKa 3a rrpHJlaraHeTO MY B l1üMT. 113cJle.rr.BaHH5ITa ca 3a.rr.bJl6oqeHH H 

BO.rr.51T .rr.o HayqHH H HayqHO-rrpHJlO){(HH rrpHHocH, .rr.OCTaThqHH 3a rrOJlyqaBaHe Ha 

06pa30BaTeJlHaTa H HayqHa CTerreH ",n:OKTOp". TIopa.rr.H TOBa Ou;eH5IBaM .rr.HcepTaU;HOHHH5I 

TPY.rr. C nOJIOïKHTeJIHa ou;eHKa. 

TOBa MH .rr.aBa OCHOBaHHe C rrbJlHa y6e.rr.eHOCT .rr.a rrperrOpbqaM Ha qrreHOBeTe Ha 

YBa)lmeMOTO HayqHO )l(YPH .rr.a rrpHCb.rr.51T Ha ac. EpaHHMHp JIIO)),MHJlOB HBanOB 

06pa30BaTerrHaTa H HayqHa CTerreH ,,)..J:OKTOp". 

06.02.2013 r.	 Peu:eH3eHT: 

/.rr.OU;. .rr.-p QBeTaHKa Ea6eBa/ 
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