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PE:QEH3115I
 
Ha ):UlcepTau;liOHeH TPY)l Ha TeMa "MnOZOl(6emen XOJlOZpafjJcKU 3anuc U XOJlOZparPCKU 

onmullnu eJleMenmU" npe)lCTaBeH 01' MarllCThp llH)KeHep-epll3llK BpaHllMllp fllO)lMllnOB 

llBaHoB - .lI:llcepTaUll51 3a nOJIyqaBaHe Ha 06pa30BaTeJIHaTa II Hay~a CTeneH ",nOKTOP" 

(HanpaBJIeHlle epH3HKa 4.1. HayqHa CneUllaJIHOCT 01.03.22. ,,<1>ll3HKa Ha B'bnHOBllTe 

npoueCH"), ll3pa60TeHa H rrpe)lCTaBeHa B llOMT-EAH. 

Pe~eH3eHT : rrpoep. )l.ep.H. H )l.T.H. MapllH HeHqeB HeHqeB - rrpoepecop Ha TeXHllqeCKll 

YHHBepCIITeT - COepll51 (ep-JI TIJIOB)lllB) II Ha EAH. 

1. KpaTKU TBOpQeCKO-o6pa30BaTeJIHU )l;aHHU 3a )l;OKTOpHTa.
 

,n:OKOJIKOTO )lHCepTaUHSlTa e 3a 06pa30BaTeJIHa H HayqHa CTerreH, 1'0 peueH3eHThT CqHTa
 

3a He06xo)lIlMO )la )la)le CBe)leHllSl 3a 06pa30BaTeJIHIITe H3S1Bll Ha )lOKTOpaHTa. 

3arr03HaBaHeTO C TSIX nOCOqBa arrpliopHO e)lIlH cepH03eH rrpeTeH)leHT - BCWJIŒTe H3rrHTII 

rro )lOKTOpaHTypaTa ca B3eTH C'bC Cpe)lHa oueHKa (OTJIHqeH). .IJ;HcepTaHThT e rrpeMIIHaJI 

ycrreuIHo pe)lHua CrreUllaJIll3HpaHH KypCOBe H CrreUHaJIll3aUHH B HaCOKaTa Ha 

)lIlCepTaUllSlTa, B HHCTIITYTII Ha BAH, B YHIIBepCIITera Ha KaJIa6pHSI - llTaJII-Œ, B'bB 

<1>1l3HKoTeXHllqeCKHSI HHCTHTYT "A. tIoepepe" B rpyrraTa Ha lOpliM HIIKOJIaeBllq ,neHHClOK 

- PYCHSI, KaKTO H B HHCTHTYTM Ha PAH B MocKBa II CT. ITeTep6ypr. C'bLUO, TBOpqeCKOTO 

MY pa3BMTHe 01' CTY)leHTCKMTe M yqeHMqeCKIITe MY rO)lMHH e B 06JIacrra Ha B'bJIHOBaTa 

epH3MKa. KaTo cTY)leHT MamCThp Ha CY, rrpe3 2000 r. 3aB'bplllBa M 3aLUllTaBa C (OTJIMqeH) 

)lMrrJlOMHa pa60Ta Ha TeMa ,,<1>ypMe crreKTpoepOTOMeThp B 6S1JIa CBeTJIMHa" K'bM KaTe)lpaTa 

rro KBaHTOBa EJIeKTpOHMKa B'bB <1>3<1> Ha CY. Cpe)lHOTO 06pa30BaHHe e 3aB'bpU1HJI C 

OTnMQHe B TeXHHKyMa no <1>MHa MexaHHKa Il OrrTMKa "M. B. nOMOHOCOB" CrreUllaJIHOCT 

"fla3epHa TexHMKa". LUe oT6eJIe)Ka M epaKTa, qe TOM lIMa lllaHca )la rrOrra)lHe Il pa60TH B 

YTB'bp)leH ueHThp Y Hac B 06nacrra Ha XOJIOrpaepllSlTa H orrTIIKaTa - 611BlllllSl un03011 

(cera llMOT) K'bM EAH Il rrpll BO)leLUll Halllii CrreUllaJIlICTH B rrp06JIeMaTIIKaTa ­

rrpoep.B.C'bMHOB H rrpoep.E.CToMKoBa.TaKa qe, )lefiCTBIITeJIHO KaH)lIl)laThT e e)lHH Mna)l 

CrreUHaJIHCT C rrOCJIe)lOBaTeJIHa MHoro )l06pa rrO)lrOTOBKa H pa3BHTHe B 06nacrra Ha 

)lHCepTaUHOllHaTa TeMaTHKa. 

2.IIy6JIUKa~UOHHUU U3HBU Ha KOUTO ce 6a3upa )l;uCepTa~uHTa 

OT6enSl3aHoTO TBOpqeCKO pa3BHTMe Ha )lOKTOpaHTa BO)lll)lO rrpe)lCTaBeHllSl 

)lHCepTaUHOHeH TPY)l, 3a KOMTO LUe apryMeHTMpaM rro Ha)lOJIY orrpe)leJIeHO 

rrOJIO)KHTeJIHaTa CH oueHKa. .IJ;McepTaUMSlTj{ ce 6a3Hpa Ha MHoro )l06pa rry6nHKaUHOHHa 

H HayqHO-rrpMJIO)KHa H3S1Ba, Ha)lXB'bpJISlLUa H3HCKBaHHSlTa 3a rrpeTeH)lHpaHaTa 
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06pa30BaTeJlHO-HayqHa CTeneH. 

qacT OT pe3YJlTanne OT H3CJleLI.BamUITa - ca ny6JlHKYBaHH B 4 CTanm B cnHCaHH5I C 

HMnaKT-lPaKTOP, CbOTBeTHO B Optica Applicata - 1 CTaTH5I; Proc. Bulg. Acad. Sci. - 1 

CTaTH5I; JüAM - 1 CTaTH5I; EURASIP Joum. Adv. Sign. Process. - 1 CTaTH5I. ELI.Ha CTaTH5I 

OT pe3YJlTaTHTe e rry6JlHKYBaHa B crrHcamre C SJR, OTneqaTaHa CbOTBeTHO B Proc. SPIE H 

LI.Be CTaTMH, qMHTO peiYJlTaTH ca LI.OKJla.LI.BaHH Ha KOHlPepeHUHH H ca ny6JlHKYBaHM 

CbOTBeTHO B Proc. of SEM H Proc. IEEE. l1Ma 20 yqacTH5I B H3JlO:>K6H OT H306pa3HTeJlHa 

xOJlorpalPH5I. KaTo ce OTqeTe, qe LI.OKTOpaHThT e 3aBbplllHJl BHCllleTO CH 06pa30BaHHe 

npe3 2000 r. H OT ToraBa pa60TH B 06JlaCTTa, npOlPecHOHaJIHO Beqe 13 rOLI.MHH, TOBa e 

eLI.Ha cepH03Ha np0LI.YKUH5I 3a MJlaLI. yqeH, 6e3 CbMHeHHe nOLI.KpemIll.l,a npeTeHUH5ITa 3a 

nbpBaTa HayqHa CTeneH ")J;OKTOP". 

3.06m; aHaJUf3 Ha LI.UCepTaUUOHHUH TpYLl - cl>opMYJlHpaHe Ha 3aLlaQUTe U oueHKa 

3.l.KpaTbK nperJIeLJ, Ha LlaLleHOTO B LJ,UCepTauuHTa. TeMa, oueHKa Ha rrOCTaBeHUTe 

3aLlaQU U CMUCJIeHOCTTa Ha LlucepTaUUHTa. 

TeMaTa Ha J.J,HcepTaUH5ITa e CbBpeMeHHa H aKTYaJIHa, KaKTO OT H3crreJ.J,OBaTeJlCKa rJleLI.Ha 

To~a, TaKa H no OTHOllleHHe Ha MeTOJ.J,HKa H anapaTypa. 

)J;HcepTaUH5ITa npeLI.CTaB5I peLI.Hua H3CJleLI.BaIŒ5I BbPXY lPH3HKO-XHMHqHH 

xapaKTepHCTHKH Ha CBeTOqYBCTBHTeJlHH MaTepHaJIli B 06JlaCTTa Ha MHorOUBeTHaTa 

xorrorpalPli51 H KaTO eTeCTBeHO npOJ.J,bJl:>KeHlie npliJlaraHe Ha HaTpynaHHTe 3HaHli51 3a 

Cb3LI.aBaHeTO Ha peJ.J,Hua HOBH XOJlorpalPCKH OnTHqHH eJleMeHTIl li XOJlorpalPCKH CliCTeMH 

3a paJIH3aUH5I, KOHTpOJl li KOpeKUli51 Ha MHoroueTeH XOJlorpalPCKH 3anHC (3a nOJlyqaBaHe 

Ha nbJlHO li peaJIliCTHqHO XOJlorpalPCKO KonHe Ha OplirMHaJIHliTe 06eKTH nOLI.JlO:>KeHH Ha 

3anliC). 

OCHOBHaTa ueJl Ha LI.HCepTaUli5lTa e LI.a ce H3crre.n:BaT xorrorpalPCKHTe napaMeTpli Ha 

CBpbXLI.pe6H03bpHeCTaTa cpe6bpHOXaJIOreHHLI.Ha eMYJlCH5I HP-P, Cb3LI.aLI.eHa B l10MT­

EAH, KaKTO H .n:a ce OCbIl.l,eCTBH MHorOUBeTeH XOJlorpalPCKM 3amIC BbPXY He51. 113BecTHO 

e, qe MaTepHaJIHTe 3a xorrorpalPCKa perHCTpaUH5I ca OT CbIl.l,eCTBeHO 3HaqeHHe 3a 

Cb3LI.aBaHe Ha XOJlOrpaMaTa. ITpliJlO:>KeHHeTO Ha HOBa cpeLI.a 3a 3anHC OT Tlina H3HCKBa 

KaTO CbIl.l,eCTBeH MOMeHT LI.eTaHJlHOTO n03HaBaHe Ha CBOHCTBaTa li xapaKTepliLI.THKHTe H. 

B T03H CMHCbJl LI.HCepTaUH5ITa, OCBeH KaTO He06xoLI.HMH5I 3a LI.HcepTaUli51 no lPH3HKa 

HayqHo-npHHoceH xapaKTep B XOJlOrpaqlH5ITa qpe3 pa3pa60TeHli HOBli MeTO.LI.M li TeXHHKli 

, liMa li npaKTliqeCKH CMHCbJl. )J;06pe oxapaKTepli3HpaHaTa H H3yqeHa HOBa cpe.n:a e 

nOTeHUHaJI 3a npOli3BOLI.CHBO li KOMepCHaJIH3aUli51.TaKa, qe C nOCTaBeHMTe 3a.n:aqH li 

TeXHHTe pellleHH51, 06CbJ.J,eHH nO-LI.OJlY, npeLI.CTaBeHH5I TPYLI. e LI.HCepTa6HJleH H nOJle3eH. 

3.2 OCHOBHU 3aLlaQU. C OTQUTaHe Ha OCHOBHaTa nOCTaBeHa 3aLlaQa U aHa.rIU3a Ha 
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JIIITeparypaTa ca 3aJIO~eHII Il B nOCJIeLlCTBHe pemeHH HHKOJIKO OCHOBHH 3aLlaqH : 

1.0npe.nemIHe i) Ha eKcn03HUHOHHHTe xapaKTepHCTHKH Ha IlaHXpOMaTH'IHa eMyncmI 

HP-P npH pa3nHqHH pe)KHMH Ha 3amiC C e.nHa H nOBeqe .nbn)KHHH Ha BbnHHTe, ii) 

.nH<ppaKUHOHHaTa H e<peKTHBHOCT 3a e.nHHHqHH H MHoroeKcn03HUHOHHH 3aIlHCH 3a 

KOHCTpYHpaHe Ha caH.nBHqHa xonorpaMa.2.Pa3pa6oTBaHe Ha rbBKaBa CHCTeMa 3a UBeTeH 

3anHC, n03BomIBama OCbmeCTB5IBaHe Ha e.nHHHqHH HnH CMeceHH xonorpa<pCKH 3anHCH H 

Ha TeXHHKH 3a UBeTOBH KopeKUHH Ha xonorpa<pCKH5I 3anHC nocpe.nCTBOM nocne.nBama 

XHMHqHa o6pa6oTKa Ha XOnOrpaMHTe H qpe3 npOM5IHa B napaMeTpHTe Ha CBeTnHHHH5I 

H3TOqHHK npH Bb3CTaHOB5IBaHe Ha xonorpaMHTe. 3). Ha 6a3aTa Ha pa3pa60TeHHTe 

<PH3HqHH H XHMHqHH MeTo.nH 3a KOHTpon H KOpeKUH5I Ha OIlTHqHHTe napaMeTpH Ha 

xonorpa<pCKH5I 3aIlHC, ca pa3pa60TeHH xonorpa<pCKH OnTHqHH eneMeHTH, pa60TemH BbB 

BH.nHMaTa H 6nH3KaTa HH<ppaqepBeHa cneKTpanHH 06naCTH, HaMHpamH npHnO)KeHHe B 

OIlTHqHaTa MeTpOnOrH5I. 

3a.na~Te ca <popMynHpaHH Cbmo C OTqTaHe Ha Hane)KamaTa Heo6xo.nHMOCT, 6a3HpaHKH 

ce Ha HarrpaBeHH5I aHanH3, .na 6b.naT rrpOBe.neHH pe.nHua HOBH eKcnepHMeHTH 

rr03BOn5lBall(H OCbmeCTB5IBaHeTO Ha MHorOUBeTeH xonorpa<pCKH 3arrHC B HOBaTa cpe.na H 

no.no6p5lBaHe Ha nOKa3aTenHTe MY. 

4.CTPYKTYPHpaHe 

)::{HcepTaUH5ITa ce CbCTOH OT YBO,lJ; H 3 rnaBH npe.nCTaBeHH B 135 cTpaHHUH , cb.nbp)Ka 73 

<pHrypH rOn5lMa qaCT OT KOHTO ca rrbnHOUBTHH H306pa)KeHH5I H 8 Ta6nHUH. )::{o TYK 

oT6en5l3aXMe YBo.na il o630pHaTa rJIaBa 1 . B cne.nBamHTe rJIaBa 2 H rJIaBa 3 ca 

npe}:(CTaBeHH .nBe rpYIlH opHrHHanHH eKcnepHMeHTanHH pe3ynTan:I, nonyqeHl:I rrpH 

npOBe)K}:(aHe Ha CbOTBeTHHTe H3cne.nOBaTenCKH KaMIlaHHH. Xonorpa<pCKH 3aIlHCH BbPXY 

cpe6bpHO XaJIOreHH,l:J:Ha eMYJICH5I H MHoroUBeTHH xonorpa<pCKH 3aIlHCH. 

B YBO,l:J:Hara qaCT OT ,l:J:HCepTaUH5ITa H B rJIaBa 1- 0630pHa, e .na,l:J:eH MHoro .n06bp H 

CMHcneH aHanHTHqeH 0630p. Pa3rne}:(aHH ca aHanHTHqHO B cbBpeMeHeH IlPOqHT, 

OCHOBHHTe MeTo.nH H IlO.nXO,l:J:H Ha MHorOUBeTHM5I xonorpa<pCKH 3arrHC H xonorpa<pCKHTe 

cpe.nH , 3a OqepTaBeHe Ha Heo6xo.nHMH5I UHKbJI OT HaytIHH H3CJIe.nBaHH5I 3a 

oxapaKTepH3HpaHe Ha e,l:J:Ha cpe.na H 3a Bb3MO)KHHTe 060raT51BamH H3BeCTHOTO 

H3cne.nBaHH5I H pa3BHTHe Ha MeTo.nH H TeXHHKH 3a 3aIlHC. Pa3rJIe,l:J:aHH ca pe,l:J:Hua 

rrpo6neMH Bb3HHKBamH rrpH peanH3aUH5ITa Ha 3a.naqaTa 3a a6comOTHO H.neHTHqHO C 

opHrHHana Bb3rrpOH3Be)K.naHe Ha xonorpa<pCKHTeKOIlH5I H HaqHHH 3a T5IXHOTO 

Ilpeo.non5lBaHe. L(HTHpaHH ca 131 nHTepaTypHH H3ToqHHKa, KoeTO rrOKa3Ba e.nHO 

3a,l:J:bJI6oqeHO H cepH03HO rrpoyqBaHe Ha Ilpo6neMHTe B 06naCTTa. 
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S.06CbJK,UaHe Ha npUHOCHUTe rJIaBU - pe3YJITaTU OT pa60TaTa U ou.eHKa 

OCHOBHHTe npMHOCHH pe3ynTaTH Ha .n.McepTaHTa .n.a.n.eHH B HaCTO~mH}! TPY.n. ca 

eKcrrepHMeHTanHO orrpe.n.eneHMTe eKCrr03HI(HOHHH xapaKTepHCTHKH Ha 

CBpbx.n.pe6H03bpHeCTaTa cpe6bpHo-xanoreHH.n.Ha naHxpOMaTHqHa eMyncHSI HP-P, 

nonyqeHH npM MOHO M nonMXpOManrqHM , e.uMHMqml M MynnœKCn03HI(MOHHM 3arrHCH. 

Ibcne)lBaHM}!Ta )laBaT HOBH 3HaHH}! 3a xonorpa!pCKMTe Cpe)lH H H3HCKBaT BHCOKa 

KOMneTeHTHOCT H no.n.rOTOBKa Ha CneI(HanHCTa-M3cne.n.OBaTen KaTO n03HaBeHH Ha 

npOI(eCHTe npH 3anHca, npO!peCHOHaJIeH norne.u KbM TeXHHKaTa Ha 3anHca H anapaTypaTa 

3a TOBa. ,Z.:(OKTOpaHThT OCMHCn}! nonyqeHOTO qpe3 KOMneTeHTHa !pH3HKO-XHMHqHa 

HHTepnpeTaI(H~. KaTo npHMep me nOCoqa HHTepnpeTHpaHeTO Ha pa3nHqHHTe 

CneKTpaJIHH OTMeCTBaHH}! Ha cneKTPaJIHHTe MaKCHMYMH npH pa3pa60TBaHe Ha MeTo.n.H 3a 

l.(BeTHH KOpeKl.(HH B xonorpa!pCKH~ 3anHC. TOH npaBH pa3YMHOTO npe.unonO:tKeHHe 3a 

Pa3J1HqHHTe Mexaml3MH Ha epopMHpaHe Ha HHTepepepeHqHHTe HBMl.(H 3a TpHTe .ubn:tKHHH 

Ha BbnHaTa B H3nomBaHHTe nbqeHH}! ( 442 nm , 532 run , 632.8 run). I1HTepnpeTal.(H}!Ta 

OTqHTa CHnHOTO CneKTpaJIHO pa3CeHBaHe B CHH~Ta o6nacT , KoeTO BO)lH .uo HaMaJI~BaHe 

Ha KOHTpaCTa Ha perHCTpHpaHaTa HHTep!pepeHqHa KapTHHa 3a pa3nHKa OT Te3H npH 

3eneHaTa H qepBeHa CBeTnHHa H OT TaM .uo nOHH:tKeHaTa .uHeppaKl.(HOHHa e!peKTHBHOCT - C 

HaMepeHa KOpeKl.(H~ qpe3 nocne.uBamaTa XHMHqeCKa o6pa6oTKa. B pa60TaTa HMa 

.uocTaThqHO .upyrH TaKHBa H3cne.uBaHH~ C pa3YMHH H OCHOBa 3a peIIIeHH~ epH3KanHH 

HHTepnpeTal.(HH, KOHTO )laBaT 06nHK Ha )lHCepTal.(H~ C )lOCTaThqHOCT 3a )lOKTOpaT KbM 

!pH3HqeCKOTO HanpaBneHHe (pa36Hpa ce, OCBeH none3HOCTTa HM). H~KOH BbnpocH ca 

nOCTaBeHH B CbOTBeTHaTa TOqKa OT pel.(eH3H}!Ta. 

HayqHo-npHno:>KeH npHHoc e pa3pa60TeHaTa CHCTeMa 3a l.(BeTeH xonorpa!pcKH 3anHC, 

n03BonSlBama OCbmeCTB~BaHeTO Ha .uo TpH e.uHOBpeMeHHI1 l.(BeTHI1 3anHca BbPXY e.z:U1H 

HHepopMal.(MOHeH HOCMTeJI, KaKTO H BCHqKH Bb3MO:>KHH rrepMYTaUHH Ha 6po~ H3nomBaHH 

QBeTOBe )lO .n.OCTHraHe Ha MaKCHMaJIHH}! 6POH OT TpH UB}!Ta. B noCne)lCTBHe ca 

onpe.ueJIeHH napaMeTpHTe Ha XHMHqHaTa o6pa6oTKa 3a UBeTOBO KOpHrMpaHe Ha 

npO~BeHH xonorpaMH 3a pa3nHqHH BapHaQHH Ha 3anHCHTe BbPXY T~X. YcrrelllHO 

OCbmeCTBeHa e CbmO H UBeTOBa KOpeKQH~ Ha H306pa:>KeHHeTO npH Beqe 3anHCaIIH 

xOnOrpaMH, qpe3 npOM5IHa B OnTHqHHTe M qeCTOTHHTe napaMeTpH Ha H3TOqHHQHTe Ha 

OCBeT5IBaHe Ha xonorpaMHTe. TOBa MO:>Ke )la 6b.ue OQeHeHO KaTO HOBa KOHQenUH}! 3a 

BbHIIIeHT KOHTpon (cne.u 3anHc) H .uOHaCTpoHKa Ha nbnHOQBeTHHTe xonorpa!pCKH 

H306pa:>I<eHH~. Ta3H HOBa KOHQenUH~ 3HaqHTenHO no.uo6p~Ba KaqeCTBOTO Ha 

xonorpa<l>cKHSI 06pa3 KoeTO 3acnY:>KaBa CbOTBeTHaTa onpe.ueneHO nOnO:>KHTenHa oueHKa. 

3a QenHTe Ha OnTHqHaTa MeTponOfH~ .n.HcepTaHTa e pa3pa60THn H peaJIH3HpaJ! pe.uHlJ;a 

YHHKaJ!HH xonorpa<l>cKH OnTHqHH eneMeHTH, CbqeTaBamH MHO:>KeCTBO HHOBaTHBHH 
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TeXHOJIOnm: rrp0l13np-IallUI KaTO eCTeCTBeHO rrp0LJ,bJI)I{emle Ha LJ,Ocera crrOMeHanITe 

rrpl1HOCHI1 pe3YJITaTI1. llI,e crrOMeHa caMO rro cblIleCTBeHI1Te OT rrpl1JIO)l{Ha fJIeLJ,Ha TO'lKa 

Cb3LJ,a.ll.eHI1 XOJIorpacPCKI1 OrrTH'-lHH eJIeMeHTI1: 

,Z:(BYKaHaJIeH XOJIorpacPCKI1 OrrTI1'leH eJIeMeHT, I1HTerpl1pa ce B KOMrraKTeH 

I1HTepcPepOMeTbp Ha MaHKeJICOH, KaTO rrpeLJ,I1MCTBO Ha eJIeMeHTa KoeTO OueH5IBaM KaTO 

CblIleCTBHO e, 'le reHepl1pa XOJIorpacPCKI1 - LJ,Be OrrOpHI1 I1HTepcPepOMeTpI1'-lHI1 paBHI1HI1 

eLJ,HOBpeMeHHO 3a LJ,bJI)I{I1HI1 Ha BbJIHaTa 650 nm 11 750 nm . 

- QeTl1pl1KaHaJIeH I1HCppa'lepBeH xOJIorpacPcKI1 OrrTH'-leH eJIeMeHT, 3a rrpeUI13HO 113MepBaHe 

Ha rrbJIHOTO rrOJIe Ha rrpeMeCTBaHI1~Ta B 11 113BbH paBHI1HaTa Ha HaTOBapeH 06eKT C 

Ql1cPpOBO-eJIeKTpOHHa cPa30BO-CTbrrKOBa CrrKbJI I1HTepcPepOMeTpl1SI. EJIeMeHTa 

OCblIleCTBSma peaJII13aQI1SITa 11 rrOLJ,rrOMara pefl1CTpaQl1SlTa Ha 'leTHpl1 B3al1MHO cPa3OBO 

OTMeCTeHI1 11306pa)l{eHI1~ B eLJ,I1H H CblIll1 MOMeHT OT BpeMe. TOBa rrpl1eMaM 3a 

orrpeLJ,eJIeH rrpl1HOC B pa3BHTl1e Ha TeXHI1KaTa B rrpeQH3HOTO 113MepBaHe Ha 

rrpeMeCTBaHl1SlTa Ha 06eKTI1. 

- XOJIorpacPCKI1 OrrTH'leH eJIeMeHT rrpeLJ,CTaBJI~BalilCeJIeKTI1BHO TeCHOHBI1'lHO ofJIeLJ,aJIo. 

3a QeJIHTe Ha <pJlyopeCQeHTHaTa I1HTePcPepeH'lHa MI1KpOCKOrrl1S1 eJleMeHTa pa3LJ,eJISI 

Bb36Y)K.lJ.alIlOTO BI1COKOeHepreTI1'-lHO JIbqeHl1e OT cPJlyopecueHTHI1S1 Cl1rHaJI, KaTO 6JlOKI1pa 

LJ,OCTbrra Ha HarrOMrrBaliloTO JlbqeHl1e KbM KaMepaTa 3a BI13YaJII13aUI1S1 Ha MI1KpOCKOrrCKI1~ 

06pa3. C Ta3H pa3pa60TKa LJ,OKTOpaHTbT o6oraTSIBa Bb3MO)l{HOCTI1Te 3a H3rOTB~He Ha 

CeJleKTHBHI1 OfJIe~aJIa, KOI1TO 6e3crropHO ca Ba)l{eH eJleMeHT B MHoro OrrTWIHI1 11 orrTO­

eJleKTpOHHI1 CI1CTeMI1. I1MaM orrpeLJ,eJIeHO MHeHl1e, '-le rro T0311 Ba)l{eH 3a rrpaKTI1KaTa 

eJIeMeHT pa60TaTa rro OCbBbpllIeHCTBaHeTO MY TpSl6Ba LJ,a rrpOLJ,bJl)l{11 OT 6bLJ,1Il11S1 LJ,OKTOp. 

Ha 6a3aTa Ha rOJlSlMOTO KOJlH'-leCTBO eKCrrepl1MeHTaJIHa pa60Ta CBbp3aHa C rrOBeLJ,emreTO, 

MeTOLJ,I1Te 3a yrrpaBJIeHl1e H KOHTpOJIa HaLJ, CBbXLJ,pe6HI13bpHeCTHSIT XOJlorpacPCKI1 

MaTepHaJI HP-P e 113BeLJ,eHa eKcrrepHMeHTaJIHO 3aBI1CI1MOCrra Ha 061I1aTa eKcrro3l1QI1S1 3a 

MHoroeKcrr0311QI1ûHHM UBeTHH 3amICI1 BbPXY eLJ,HH I1HcPopMaQl1ûHeH HOCI1TeJI. rro KbCHO 

ycrrelilHo rrpl1JlO)l{eHa B pa3pa60TKI1Te OT rJIaBa 2 3a peaJII1311paHeTO Ha rrbJlHOQBeTHa 

0Tpa)l{aTeJlHa (,Z:(eHI1ClOKOBa) XOJlOrpaMa, KOSITO arrbJIHO rrOBTapSi BI13YaJIHO OrrTI1QHI1Te 

XapaKTepl1CTHKI1 Ha 06eKTa KOHTO If e OpHrMHaJI. Ha OCHOBaTa Ha pa3pa60TKI1Te B 

LJ,l1cepTaQI1~Ta aBTopa LJ,eMOHCTpl1pa rrbJlHOQBeTHI1 OTpa)l{aTeJIHI1 XOJlorpaMl1, HarrbJlHO 

OTrOBapSilIll1 Ha CBOI1Te rrbpBOo6pa3 KaTO : QBeTeH XOJlorpacPCKI1 eTaJIOHeH 06eKT ­

Cb'-IeTaHl1e OT OrneLJ,aJIHIf M MaTOBI1 rrOBbpXHOCTI1 B 60raTa UBTOBa raMa 11 CI1B CTerreH'laT 

KJlI1H rrOKa3Balil BI1COKMSI KOHTpaCT Ha XOJlOrpaMMTe 11 xY.ll.O)l{eCTBeH 06eKT - KepaMI1'leH 

CbLJ, rrOKpl1T C QBeTSI 11 LJ,p., LJ,eMOHCTpl1palIll1 60raTCTBOTO Ha QBeTOBI1 HlOaHCI1 

Bb3rrp0l13Be)K.lJ.aHI1 OT rrbJlHOQBeTHI1Te XOJIOrpaMI1. 

Â 
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6.B o606~eHHe OCHOBHHTe npHHOCH MoraT JJ;a ce 4>opMYJIHpaT TaKa : 

- CoC Co3;:J:aBaHe Ha YCTaHOBKH H TBOp'-IeCKO rrpHJIaraHe Ha MeTO;:J:H H TeXHHKH, C 

papa60TBaHe Ha <pH3HKaJIHH HHTeprrpeTaUHOHHH MO;:J:eJIH 3a Ha6JIIO;:J:aBaHH oc06eHOCTH H 

Ha T51XHa OCHOBa, Cb3;:J:aBaHe Ha TeXHHKH 3a CbOTBeTHH rro;:J:06p51BamH KopeKUHH, e 

HarrpaBeHO rrpo<peCHOHaJIHO H3;:J:bP)I<aHO <pH3HKaJIHO oxapaKTepH3HpaHe Ha HOBa 

XOJIorpa<pCKa cpe;:J:a, Cb3;:J:a;:J:eHa B na60paTOpH51TaB K051TO pa60TH ;:J:OKTopaHTa. 

BceCTpaHHOTO H351CH51BaHe Ha CBOHCTBaTa Ha cpe;:J:aTa, c OpliTHHaJIHH MOMeHTH, e KaKTO 

HaY'-lHO-rrpHJIO:tKeH rrpHHOC , TaKa li pa60Ta c rrpaKTH'-leCKa CTOHHOCT. 

-Pa3pa60TBaHe, rro c06cTBeHH rrpe;:J:JIO:tKeHH5I, Ha XOJIOrpa<pCKH erreMeHTH 

HHTep<pepOMeTpH, CrreKTpaJIHO CeJIeKTHBHH orJIe;:J:aJIa- 0TPa:tKaTeJIHH <pHJITpli, UBeTHM 

XOJIOrpaMH THrr «caH;:J:BH'-l», pa3I1IHp5lBamH eJIeMeHTHaTa 6él3a Ha XOJIOrpa<pH5ITa H 

CbOTBeTHO HMaU.:(H <pH3HKo-npHHoceH xapaKTep KbM pél3BHTHeTO Ha 06JIacrra 

xOJIOrpa<pH5I-OnTHKa. 

B coBbKyrrHocT, rrpHHocHTe ;:J:OCTaTh'-lHO ;:J:06pe rrOKpHBaT H3HCKBaHH5ITa 3a «;:J:OKTOp» B 

06JIacrra Ha <pI13HKaTa. 

7.HHKOH BbnpoCH ,KPHTHQHH 6eJlejKKH H npenopbKH 

OT6err5l3aX, '-le HaMHpaM ;:J:HcepTaUHOHHH5I TPY;:J: 3a CMHCJIeHO, ;:J:HcepTa6HJIHO c 

rrOrrO:tKHTeJIHa oueHKa, I13CJIe;:J:BaHe, ;:J:06pe rrpOBe;:J:eHO KaKTO B eKcrrepHMeHTaJIHaTa '-laCT, 

TaKa H B 06pa60TKaTa H HHTeprrpeTHpaHeTO Ha pe3YJITaTHTe. Bce rraK,MoraT ;:J:a ce 

rrOCTaB5IT H5IKOH BbrrpocH, KOHTO ;:J:oKTOpaHThT MO:tKe;:J:a OCBeTJIH Ha 3amHTaTa : 

- C'-lHTaM, '-le B ;:J:06pe ;:J:a;:J:eHaTa 0630pHa '-laCT, 3a rrbJIHOTa H CBbp3aHO C pa60TaTa B 

;:J:HcepTaUH5ITa, 6H Tp5l6BaJIO ;:J:a ce rrpe;:J:CTaBH ;:J:OCTa rro-;:J:eTaHpHo TeXHOJIOrH5ITa H 

Cbrn;Hocrra Ha HOBH5I xorrorpa<pCKH MaTepHaJI, TaKliBa pél3rJIe:tK;:J:aHH5I TaM HMa ;:J:OCTa 3a 

;:J:PYrH cpe;:J:H. 

- Cbrn;o, rrpe;:J:CTaB5I ce caMO HaH-06rn;0 KaTO H;:J:e5l, TeXHHKaTa 3a oxapaKTepH3HpaHe Ha 

cpe;:J:HH5I pa3Mepa Ha 3bpHaTa B eMYJICH5ITa - T03H rrapaMeThp e CbmeCTBeH H 6H 

TP5I6BaJIO ;:J:a MY ce OT;:J:eJIH 3Ha'-lHTeJIHO rrO-rOJI5IMO BHHMaHHe, Como Ha ;:J:HcrrepCH5ITa Ha 

pa3Mepa 

- 3a HHTepeCHOTO XOJIorpa<pCKO CrreKTpaJIHo-ceJIeKTHBHO orJIe;:J:aJIO - 3a 3a;:J:a'-lHTe ,3a 

KOHTO e rrpe;:J:Ha3Ha'-IeHO, TO e ;:J:06po, HO He ce Bbp3Ba MHoro C TepMHHa TaM 

«TeCHOHBH'-IHO» rrpH I1IHpHHa Ha CrreKThpa - 100 nm, cb;:J:eHKH rro rpa<pHKaTa 

(TecHOHBH'-IHOCT - KaTO rrpaBHJIO ce rro;:J:pél36Hpa - 0.1 - 1- 5 nm H rro MaJIKO OT 0.1 nm). 

BbrrpocbT e 3a e;:J:HO 06Cb:tK;:J:aHe ;:J:O KOJIKO T5ICHa JIHHH5I MO:tKe ;:J:a ce ;:J:OBe;:J:e 

0TPa:tKeHHeTo. KOH OrrTH'-lHH rrapaMeTpH Ha XOJIOrpa<pCKOTO orJIe;:J:aJIO MoraT ;:J:a 6o;:J:aT 

rrpOMeH5IHH KOHTpOJIHpyeMo. 

fi 
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-3amo rrpH H3MepBaHeTO Ha <PHrypa 3.4 H pa3rJIe)l(,UaHeTo (cTp.94) He ce H3rr0JI3BaT 

,UHXPOHlfHlI orrre,Uarra, ,UOCTa rro-rrpOCTO e, ,UbJI)I(l:IHl:ITe Ha BbJIHl:ITe ca ,UOCTaThllHO 

,UaJIelfe, MO)l(e 6l:1 BbrrpOCbT e Ha Bb3MO)l(HOCTl:I 3a HaMHpaHe Ha TaKHBa. MO)l(e 6H MaJIKO 

rro-,Uo6po orrHcaHHe Ha HHCTaJIaUl:l5ITa H H3MepBaHH5ITa 6H 6HJIO ,Uo6pe (rrOCJIe,UOBaTeJIHH, 

e,UHOBpeMeHHH - 3a TpHTe ,UbJI)I(HHH Ha BbJIHaTa - He CbBceM ,Uo6pe rr05ICHeHO). 

- KaTO MOMeHT OT H3MepBaHH5ITa H lfeCTO OT peaJIH3aUHlITe, ,UOKTOpaHThT nOCOlfBa ( 

Ha H5IKOJIKO MeCTa) TeMnepaTypHa cTa6HJIHOCT OT ± 0.01 0 
, TOBa e BHCOKO H3HCKBaHe, 

KaK ce rrOCTHra H KaKBa e CHCTeMaTa, nOMbp)l(ama ro. 

- rrpl:l H3MepBaHH5ITa 3a MaTepl:laJIaH 'upym , KaK ce KOHTpOJIHpa BJI~HOCTTaHa Bb3,Uyxa 

- KaTo ,lfHCTO TeXHHlfeCKH MOMeHT, HMa H5IKOH 06bpKBaHH5I B rrelfaTaHeTO - HarrpHMep 

CTpaHHua 85- 89 ce rrOBTap5IT ,UBa rrbTH l:I TO C o6bpKBaHe, PeueH3eHThT HMa pe3epBH rro 

yrroTpe6a Ha TepMHHl:I BbB cPH3l:1KaTa H TeXHHKaTa KaTO Ha CTp.44 « H3KJIlOlfHTeJIHO 

BHCOKa cTa6HJIHOCT BbB BpeMeTo» - KOJIOK BHCOKa !!, CTp.87 «MHOrO T51CHTa» - KOJIKO 

MHoro H B cpaBHeHH C KaKBo, 6b,UemH51 «,UOKTOP» Tp5I6Ba ,Ua H365IrBa B HaYlfHHTe CH 

Tpy,UOBe TaKHBa L(aHHH. 

8.npeueHKa 3a JlHqHHR npHHOC. 

OCBeH CbrpaCHeTO Ha KOJIeKTHBa rro rry6JIHKaUHHTe 3a ,UOCTablfHH5IT MY JIHlfeH npl:lHOC B 

T5IX 3a OCHOBa Ha ,UHcepTaUHOHeH TPY'u, ,Ua,UeHO Ha CbOTBeTHH5I ceMHHap, B 3 OT 6 

rry6JIl:IKaUl:Il:I KbM ,UHcepTauH5ITa ,UHcepTaHTa e rrbpBH aBTOp B Hea36yqeH peL(, KoeTO 

rOBopH CbmO 3a TaKaBa rrpeueHKaTa Ha KOJIeKTHBa. ClfHTaM JIHlfHH5I MY npllHOC 3a 

,UOCTaThlfeH. 

9.ABTope4>epaThT OTrOBap5I ,Uo6pe Ha H3JIO)l(eHOTO B L(lICepTaUH5ITa. 

IO.npeKH JlHqHH BneqaTJleHHR OT .LJ.OKTOpaHTa - TaKHBa H5IMaM, norryqHx ,U06pH 

OTrOBOpl:l Ha BbrrpOCH,KOl:lTO MY 3a,Ua,Uox npH ,UHCKYCH5ITa rro rrp06JIeMH Ha ,UHcepTaUH5ITa 

lia3HpaÜKH ce Ha BCHqKO H3J10meHO - CMHCJleHHOCTa, KaqeCTBOTO Ha 4>H3H'-IHO­

H3CJle.LJ.OBaTeJlCKaTa pa60Ta, npHHocHTe H npe.LJ.CTaBSIHeTO HM npe.LJ. 

Mem.LJ.YHapO.LJ.HaTa HayqHa 06Il(HOCT, OTJlHqHO B3eTHTe H3nHTH, CqHTaM qe MarHCTbp 

HHmeHep 4>H3HK lipaHHMHp JIIO.LJ.MHJlOB IIBaHoB OTrOBapR HanbJlHO Ha BCHqKH 

3aKOHOBH H3HCKBaHHSI H Ha BHCOKHTe H3HCKBaHHSI Ha liAH 3a npHCbm.LJ.aHe Ha 

06pa30BaTeJlHo-HayqHaTa CTeneH ",UOKTOP" no HCKaHaTa CneUHaJlHOCT. 

npenOpbqBaM C y6e.ll:eHOCT npHebm.LJ.aHeTO Ha .ll:HCepTaHTa Ha Ta3H CTeneH. 

A 
4.02. 20 Il r. 

C°cPH5I 

7 


