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BbpXy ,LI;H:CepTall;H:OHeH Tpy,LJ; 3a nOJl;niaBaHe Ha HayqHaTa CTelleH ",ll;OKTOp", 

HarrpasneHH:e 4.2.XHMH1.feCKH HayKH, HayqHa cneu;H:anHocT ,EneKTpoxHMmr (BKJI. 

XH:MH:l.feCKH H3T01.fHH:I.J;H: Ha TOKa)" 

Hay�ma opraHH3aUHSI: 11HCTHTYT no <Pn3HKOXHMHH - EAH 

AsTop Ha .uncepTaUHOHHHSI Tpy.n;: BacHn .ll:HMHTpoB D'h'tiBapoB, XHMHK 

TeMa Ha .uncepTaUHOHHHSI Tpy.n;: "EneKrpoxHMH:l.fHO nonyqasaHe Ha MHoroKOMIIOHeHTHH 

cnnaBH Ha MeTaJIHTe OT no.n.rpynaTa Ha )l(emi30TO, BKJIIOl.fBaiii,H W, Mo H P H oxapaKrepH-

3HpaHeTo HM KaTO KaTaJIH:THl.feH MaTepHaJI B aJITepHaTH:BHH H3TOLJ.HH�H Ha eHeprH.SI" 

ll3rOTBHJI peueH3HSITa: HHKorraif CroHHOB DO)I(KOB, npo<Pecop, n-p, HH)I(. (11HCTHTYT no 

<PH3HKOXHMHSI -EAH) 

1. 06m;H IIOJIO�eHHSI If KpaTKH 6HOrpa�H�IHH ,UaHHH 3a KaH,UH)J;aTa 

BacHn .ll:HMH:TpOB D'hl.fBapoB e po.n;eH Ha 04. 10.1963 r. B rpan, Co<PmL 3a nepHo.n;a 

1985-1991 r. 3aB'hpiDBa BHCilleTO CH o6pa30BaHH:e (HH)I(.-XH:MHK) B XHMHKO-TeXHOJIOrH:l.JHH:5! 

H: MeTanypmqeH YHHBepcH:TeT (XTMY), Co<PHH, cneu;HaJIHOCT ,HeopraHHl.fHH H: 

erreKTpoxHMH:l.fHH npoH3Bo,n;cTsa". IIpe3 1991 r. nocT'hrrsa B 11HCTHTyra no <PH3HKOXHMHH

EAH KaTo XHMHK, K'h)l.eTo noHacroSim:eM e -qacT oT KorreKTH:Ba Ha ceKI.J;HH ,ErreKTpOXHMH5! H 

Kopo3H5!". Hayl.fHH:Te MY HHTepecH ea CB'hp3aHH: c eneKTpoornaraHe Ha ranBaHHl.fHH noKpHTH5! 

3a 3aiD:H:Ta OT KOp03H5!, BKJIIOl.JHTeJlHO nOJl;niaBaHe Ha eKOJ10fOC'b06pa3HH C'hCTaBH: 3a 

KOHBepCHOHHH <PHJlMH:. ..lJ:pyra Ha;niHa o6nacT e nonyqasaHeTO Ha HOBH: MaTepHarrH: -

HaiipHMep MHOfOKOMnOHeHTHH: CIIJlaBH H: T5IXHOTO OXapaKTepH:3HpaHe OT KaTaJlH:THl.JHa 

rne.n;Ha TOl.fKa, KOeTo e H TeMa Ha HacroHm:ara ,n;H:ceprau;H5I. B CB05!Ta .n;eii:HOCT Bacurr 

o'hl.fBapos nomsa pycKH H aHrJIHHCKH e3H:I.J;H Ha MHoro .n;o6po HHBO. 

2. AKTYaJIHOCT Ha rrpo6neMaTHKaTa Ha J(HcepTaUHOHHHSI TPYJ( 

EneKTpOXHMH:l.fHOTO oTrraraHe Ha MHoroKoMnoHeHTHH cnnaBHH cH:cTeMH: e oco6eHo 

aKTYaJIHO nopa,n;H: B'h3MO)I(HOCTH:Te 3a IIOJlYl.faBaHeTO Ha HOBH MaTepHaJlH: C OIIpe.n;eJieHH, 

npe,n;BapHTeJlHO 3a,LJ;a,LJ;eHH <PYHKI.J;H:OHaJlHH: xapaKTepHCTH:KH, KOH:TO MOraT ,n;a HaMep5IT 

npHJIO)KeHHe B onpe,n;erreHH o6JiaCTH - HarrpH:Mep 3a 3aiD:H.Ta OT KOp03H5!, 3a KaTaJlH:THl.JHH: 

H:/H:JIH: ,n;eKOpaTH:BHH I.J;eJIH H ,n;p. I13BeCTHO e C'hiD:O TaKa, qe Ta3H: ,n;eHHOCT e CBbp3aHa C MHOfO 

Tpy.n;HoCTH B eKcnepHMeHTaJlHO H rexHorrorHl.fHO OTHomeHH:e. TaKH:Ba HanpHMep ea 

l.JaCTHl.JHO 3aTpy,n;HeHH5! KOHTpOJI B'hpxy C'hCTaBa Ha H:3nOJI3BaHH:Te erreKTpOJIHTH, a C'hiD:O TaKa 



2 

M ThpCeHeTO Ha OnTHMaJIHH ycnOBH5I 3a eneKTpOOTJlaraHe. J13HCKBa Ce H OC06eHO BHHMaHHe 

OTHOCHO C'bCTaBa Ha nonyqaBaHHTe cnnaBH C orne,n; Ha )l(eJlaHHTe eKu;nnoaTai.J;HOHHH 

eBOHeTBa. TyK MO)I(e ,n;a ee M3T1KHe OI.IJ;e, 'le e He06XO)J;HMa M CHM6M03a Me)I()J;y 'lHeTO 

cpYH,D;aMeHTaJIHM5I M npMJIO)I(HM5I xapaKTep 3a BeeKH e,D;MH enyqali npe,D;BM)J; eJlO)I(HOeTTa Ha 

nonyqasaHMTe o6eKTH. 

HaeT051I.IJ;M51T ,n;HeepTau;MoHeH Tpy.n; ee OTHae51 ,n;o e,n;MH 3Ha'lHM cospeMeHeH npo6neM, 

CBbp3aH C M3'lepnBaHeTO Ha 3eMHHTe eHeprMHHM M3TO'lHHUH M ThpCeHeTO Ha T51XHa eKOJIOfO

C'b06pa3Ha aJITepHaTHBa - BO,D;OpO,D;HaTa eHepreTHKa. Ilony'laBaHeTO H a  BO,D;OpO,ll; OT KJleTKH C 

nOJIHMepHa eneKTpOJlMTHa MeM6paHa (ITEM) e aKTYaJIHa TeXHOJIOfWI, M3CJle,D;BaHM51Ta no 

K05ITO I.IJ;e npO,ll;'bJl)l(aT M 3aHanpe,n;. 0CHOBHH H3HCKBaHH51 K'bM M3ene,D;BaHHTe HOBH MaTepHanH 

e KaTaJIHTH'lHH eBOHCTBa ea ,n;a MMaT BHeOKa IIpOBO.UHMOCT, f0n51Ma cneu;McpH'lHa 

nOBbpXHOeT, HHCKO eBpbXHarrpe)l(eHHe Ha OT)J;en51He Ha BO.IJ:Opo,n; M KHenopo,n; H He Ha 

noeJie)J;HO M5ICTO npHeMJIHBa u;eHa- T.e. ,n:a C'b,D;bp)l(aT HHeKH KOJIH'leCTBa HJIH H306I.IJ;O ,n;a He 

e'b)J;bp)l(aT 6naropO.UHH MeTaJIH. fuKOH nOJJ:XOMI.IJ;H eneMeHTH ea MeTanMTe OT rpyrraTa Ha 

)l(en5130TO KaTO 'laeT OT MHOfOKOMnOHeHTHM cnnaBH e onpe,n;eneH C'bCTaB. 

Bo3 OeHOBa Ha BeH'lKO TOBa MO)I(e y6e,n:eHO ,n;a ce 3aKJIJO'l.H, qe TeMaTa Ha HaCT051I.IJ;H5I 

)J;HCepTai.J;HOHeH Tpy,n: e oeo6eHO aKTYaJIHa M e B'b3MO)I(HOCT 3a npaKTH'leCKO npHJIO)I(eHMe B'bB 

Ba>KHH o6naCTH Ha eoBpeMeHHaTa eHepreTHKa. 

3. 06m;a xapaKTepHCTHKa Ha .uucepTanuoHHHH TPY.U 

.ll:MeepTai.J;HOHHH5IT Tpy,D; Ce OTHaC5I )J;O eneKTpOXHMH'lHOTO nony'laBaHe Ha MHOfOKOM

nOHeHTHH CTIJlaBHH noKpHTH5I Ha MeTaJIH OT no,n;rpynaTa Ha )l(en5130TO 11 OXapaKTepH311paHeTO 

HM KaTo KaTaJIHTMIIHH MaTepHanH B anTepHaTHBHH H3TO'-IHMUM Ha eHeprMH. Tosa ea MaTepHaJIH 

Ha ocHoBaTa Ha Ni, Fe 11 Co, KOHTo MoraT .n:a cn,n:bp>KaT .n:onbJIHHTeJIHO P, Mo w'HJIH W. 

HanpaBeHa e cpH3HKOXHMwma oueHKa Ha KaTaJIHTH4HaTa aKTMBHOeT Ha HOsonony4eHHTe 

MaTepHaJI11 IIO OTHOllleHHe Ha eJieKTpOX11MH4H11Te peaKI.J,1111 Ha OTJJ:eJI.SIHeTO Ha BO.D,OpOJJ: 11 

K11CJiopo.n;. ITpHno)l(eHH ea no.n:6paHH eneKTpOX11MH'lHH H .n:pym eKcrrepHMeHTaJIH11 MeTOJJ:11, c 

'-li15ITO IIOMO� JJ:OKTOpaHThT e HaBJI5!3'bJI yerrelliHO B 113eJie,n:BaHaTa TeMaTHKa 11 e IIOJIY411JI 

113KJII0411TeJIHO HHTepecHH 11 none3HI1 B Hay4Ho-rrp11JIO)I(eH acrreKT ,n:aHH11. Cno>KHH5IT CbCTaB Ha 

113CJie,n:BaHI15ITe o6eKTH npe.n:rronara HaJIH411eTo Ha 3Ha4HTenHI1 eKcrrep11MeHTaJIHM TPYJJ:HOeTM, e 

KOI1TO B. ob'-!Bapos ce e enpaBMJI nose'-!e OT ycrrelliHO. HarrpaseHI1Te 113BOJJ:I1 CBH.D,eTeJICTBaT 3a 

TOBa, '-le e OT)J;eJieHO cep1103HO BHI1MaHHe Ha IIOJIY'-leH11Te eKcnep11MeHaJIHH ,n:aHHH H JJ:OKa3BaT, 4e 

o6pa30BaTeJIHI1Te 11 Hay'-IHH I.J,eJII1 Ha JJ:OKTOpaHTypaTa ea H3IlbJIHeHI1 ycnelliHO. 

ITpuno)l(eHHTe OT ,n:HcepTaHTa eKcnepHMeHTaJIHM MeTOJJ:H ea KOM6HHHpaHH 

M3KJIIO'lHTeJIHO no,n:XOJJ:5II.Il;O C orne,n: nOCTHraHeTO Ha KpaHHHTe u;enH Ha JJ:HeepTai.J;miTa M no 



3 

Moe MHeHH:e norryqeHH:Te )laHHH ea Haii'hJIHO .n;oeToBepHH. MaTepMaJI'hT e .n;o6pe 

eH:eTeMaTM3HpaH H H3JIO)KeH, a aHaJIM3'hT H KpHTH:qHH:Te KOMeHTapM H aHaJIH3M OTHOeHO 

npoBeJJ;eHH:Te H:3erre.n;BaHm:I nOKa3BaT, qe BaeMJI b'hl!BapoB e HaBJUI3'hJI )J;'bJI60KO B 

H3eJieJJ;BaHaTa o6rraeT M e 3an03HaT MHOfO JJ;06pe KaKTO e TeopeTMqHHTe H eKenepMMeHTaJIHM 

xapaKTepMeTMKH Ha H3nOJI3BaHHTe MaTepH:aJIH, TaKa H e npMJIO:>KeHH:Te no BpeMe Ha 

eKenepH:MeHTMTe erreKrpOXMMMqHH: MeTO)lH H TeXHMTe xapaKTepHH OC06eHOeTH: • 

.lJ:H:eepTai.J;HOHHH5IT Tpy.n; e HaiiHeaH Ha 94 eTpaHMUM (BKJIIO�aiUH M UHTH:paHaTa 

JIH:TepaTypa OT 108 M3TOl!HMKa), C'h)l'hp)Ka o6m:o 39 q_mrypM (BKJIIOqH:TeJIHO exeMM M CHHMKM), 

KaKTO H 15 Ta6JIMUM H 46 ypaBHeHH:5I. Bn3 OCHOBa Ha npe)lCTaBeHaTa HayqHa JIH:TepaTypa e 

HanpaBeH MHOrO no)lpo6eH, npoc}JeeH:OHaJieH H 3a)l'bJI6oqeH aHaJIM3 Ha npe)lXOJJ;HMTe 

H3erre,n;BaHM5I no Ta3H aKryanHa TeMaTMKa. EKcnepHMeHTaJIHMTe .n;eiiHOCTH no OTHomeHMe Ha 

no.n;6paHH:Te OT )lH:eepTaHTa Ce)J;eM BHJJ;a enJiaBH ea OC'bi.l.l;eeTBeHH C ITOMOI.l.l;Ta Ha o6m:o )leBeT 

MeTOJJ;a- eJieKTpOXMMHl!HH, OnTH:qHH: H c}JM3Ml!HH . 

.lJ:HcepTaUH5ITa e oc}JopMeHa M no.n;pe.n;eHa B eTPYKTYPHO OTHOIIIeHH:e MHoro .n;o6pe H ee 

C'hCTOM oT ene.n;HHTe qacrH: YBo.n;, TeoperHqHa qacT, EKenepHMeHTaJIHa TexHHKa H MeTO)lH, 

EKcnepHMeHTaJIHH pe3yrrraTH H o6cn)K)laHe, I13BOJJ;M, IIpHHOCH, JIH:Teparypa. 

4. OcuoBHH uay'1HH H uayquo-npnJJO�HH npnuocn ua JJ;HcepTau;mna 

OeHOBHHTe npMHOeH Ha .n;HeepTaUHOHHH5I TPYA e'hOTBeTeTBaT Ha noeraseHaTa u;en, a 

MMeHHO eJieKTpOXHMMqHO nonytiaBaHe Ha MHOfOKOMnOHeHTHH enJiaBH Ha OeHOBaTa Ha 

MeTarrHTe or rpynaTa Ha )KeJI5!30TO c Mo, W HP, KaTo ea yeraHoBeHH 3aBHeHMoeTH Me)K.llY 

C'beTaBa Ha enrraBH:Te H yeJIOBH5ITa Ha eJieKrpOOTJiaraHe. l13eJie)lBaHH ea eJieKTpOXHMH:qHHTe 

xapaKTepMCTHKH Ha HOBOIIOJiyqeHH:Te MaTepH:arrH no OTHOilleHH:e Ha peaKI.J;HHTe Ha OT)leJI5IHe 

Ha BOJJ;OpOJJ; M KHCJIOpO)l H e HanpaBeH no,n;6op Ha HaH-ITO)lXO)l5II.l.l;HeTe OT T5IX. Bn3 OeHOBa Ha 

ITOJiyqeHH:Te eKCnepHMeHTaJIHM JJ;aHHH ea H3fOTBeHH eJieKrpO)lH, KOHTO ea TeeTBaHH B 

rra6opaTopHH ycrroBH5I (B 6H:oropHBeH erreMeHT H B erreKTporrH3Ha KJieTKa c ITEM), KaTo e 

ycTaHOBeHa B'h3MO)KHOCTTa 3a T5IXHOTO npaKTHqeCKO npHJIO)KeHH:e KaTO KaTaJIH3aTOpH 3a 

arrrepHaTHBHH H3ToqHHUH Ha eHeprH5I. OeBeH TOBa, cnope.n; MeH ron5IMO npaKTH:qeeKo 

3HaqeHH:e 6HXa H:MaJIH M norryqeHH:Te eKcnepHMeHTaJIHH )laHHM, eBnp3aHH C'bC CTpyKTypaTa, 

c}Ja30BH5I e'bCTaB H nOB'hpXHOCTHaTa MOpc}JOJIOfH5I Ha H3nOJI3BaHH:Te CnJiaBHH MaTepH:aJIM. 

0T Ta3H rJie)lHa TOl!Ka npMHOCH:Te Ha JJ;H:CepTaUH5ITa MOfaT )la 6n)laT oxapaKTepH-

3HpaHM KaTO TaKH:Ba e Hayrmo-npHJIO)KeH xapaKTep, T.e. ITOJIYllaBaHe H H3CJie.n;BaHe Ha HOBH 

MaTepMarrH, BKJIIOqMTeJIHO oueHKa Ha TeXHH:Te KaTaJIHTHl!HH CBO:iieTBa. Bn3 oeHOBa Ha 

norryqeHH:Te )laHHH 6H MOfJIO JJ;a Ce npenopnqa Ha JJ;OKTOpaHTa M HerOBH5I HayqeH 

KOHeyJITaHT .n;a 06MHeJI5IT B'h3MO)KHOCTTa 3a nOJJ;aBaHe 3a5IBKa 3a nOJie3eH MOJJ;eJI MJIH naTeHT. 



4 

5. Onucauue u OIJ;enKa ua rrpe)J;cTaBeunTe MaTepuaJIH 

llpe.n:cnmemurT .n:nceprau;noHeH TPY)J. ce 6a3-apa Ha o6mo qernpn R3Jie3JIR or neqar 

ny6rrH:Kai.J;RH: Ha )l;OKTOpaHTa C'I>C C'ha.BTOpll. 0T Te3H: CTaTRH: TJ>R Ca OTneqaraHH: B ,D;06pe 

H3BeCTHR Me)I()J;YHapo.n:Hn cnncaHRSI c HMrraKr-<l>aKTop. B TJ>R or ny6JI-aKyBamne Marepnann 

,D;OKTOpaHThT e ll'I>pBH aBTOp, KOeTO e MHOrO ITOKa3aTeJIHO 3a KOJIH:qeCTBOTO H: KaqecTBOTO Ha 

R3B1>prneHaTa or Hero R3CJie)J.oBaTencKa )J.eHHOCT B Ta3R HayqHa o6nacr. OcBeH TOBa, B. 

o'hqBapOB e yqacTBaJI KaTO C'ha.BTOp H: B OCeM ,Zl;OKJia,D;a IIO TeMaTH:KaTa Ha )J.H:CepTai.J;H:OHHH:SI 

rpy.n: Ha crreu;nan-a3-apaHR 61>nrapcKR -a Me)I()J;yHapo.D:HR HayqH-a <l>op)'MR. 

He MH: e H:3BeCTHO )1.0 MOMeHTa HSIKOSI OT Te3H: rry6JIH:Kai.J;H:H: HJIH: )l;OKJia,D;H: )J.a Ca 6HJIH: 

R3IIOJI3BaHR B )J.pyra .n:nceprau;-aSI 3a rronyqaBaHe Ha HayqHara H o6pa30BarenHa crerreH 

,)J.OKTop". Or rrpe.n:ocra.BeHH:Te MR MarepHanR Mora .n:a HanpaBSI H3Bo.n:a, -qe HaCTOSIII.J;RSIT 

.n:nceprau;-aoHeH rpy.n: C'I>OTBeTCTBa Han'I>JIHO Ha R3RCKBaHHSITa Ha llpaBH:JIHRKa Ha H<DX-BAH 

3a IIpR)J.06H:BaHe Ha Hay"l!HH: CTerreHH: H: 3aeMaHe Ha aKa,D;eMR"l!HH: )J.JI'h)KHOCTH:. 

6. 0Tpameuue ua uayquuTe rry6JIHKau;uu ua KaHAHJJ;aTa B O'bJirapcKaTa u 

qymAecrpauu JIHTeparypa 

CnrnacHo npe.n:ocraBeHH:Te MR HaYKOMeTpR"l!HH:Te )J.aHHH .n:o MOMeHra no 

rry6rrnKau;mne Ha .D:OKTopaHTa ea ycraHoBeHR 38 u;nrara, CB'bp3aHR c TeMara Ha 

.n:nceprau;RSJ:Ta. Te3R u:nrarn rroqr-a R3U:SJ:no ce OTHaCSIT .n:o rpnre rry6nnKau;nn B cnncaHRSI c 

IF -a KareropnqHo )J.OKa3BaT aKryanHocrra Ha TeMaTRKara Ha ARcepraunoHHRSI -rpy)J.. 

7. KpnTnquu Ja6eJiemKH u Bbnpocu 

JIMaM CJie,LJ;HHTe KpHTHqHH 3a6eJiemKB: 

.lJ:nceprau;nSITa e HanncaHa Ha e)J.HO MHoro )J.o6po mmo, Karo oco6eHo BHH:MaHHe e 

o6opHaTO Ha TeopeTR"l!HaTa qacT H: HSIKOH: BIDKHH: IIO)J.p06HOCH, OTHaCSIII.J;H: ce )1.0 

rronyqaBaHeTo Ha Te3H MarepHanR. Ha HSIKOH Mecra o6aqe ce OTKpHBaT q-acro rexH-aqecKR 

rrponycKR Karo HarrpHMep: 

- B Ta6nnu:a 1 KOJIH"l!eCTBaTa Ha rJIHU:HHa, 6era-anaHRHa, Ha-rp-aeBH:SIT xnno<Poc<Pnr 

H XH:ITO<l>oc<t>opHa KH:CeJIH:Ha ea e,D;HaKBll 3a BCH:"l!KH:Te H36poeHH: H H:3IIOJI3BaHH OT )J.OKTOpaHTa 

C'I>CTaBH, KOeTO o6e3MRCJISI ,D;06a.B.SIHeTO MM B OT,D;eJIHH: rpa<l>R. 

- B reKcTa H:Ma rraca)I(H Karo Hanp-aMep ,Hne npoBe.n:oxMe ... ", ,llonyqeHH:Te or Hac 

o6pa3IJ;H .... ", ,HHKeJI'bT H K06aJIThT CJia6o ce BJIH:AAT OT H:3MeHemieTO Ha ITJI'bTHOCTTa Ha 

TOKa" H: ,D;p., KOeTO CIIOpe,D; MeH 6H: MOrJIO ,D;a ce H36erHe. 

- CocTaB'I>T Ha crrJia.BTa or EneK-rporrnr Ill (Ta6rrHu;a 2) rrpH rrpecM.SITaHe Ha 

KOJIH:"l!eCTBaTa Ha eJieMeHTH:Te ,D;aBa o6rn:o 94,9 aT. o/o, KOeTO oqeBH,Zl;HO e TeXHHqecKa rpeiiiKa. 
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Be.nHara o6aqe HCKa.M .ua oT6ene)l(a, qe KOHCTaTH:paHH:Te M H:36poemr OT MeH 

ManoBa)l(HH TeXHHtieCKH nponycKH HIHmi rpernKH no HH:KaKDB HatiMH He npoMeHSIT H:Hatie 

MHOTO ,U06pOTO MH 06II(O BnetiaTneHH:e OT ).lH:CepTal{USITa H OT H3BbpliieHOTO OT .UOKTOpaHTa. 

K'hM .llOKTopaHTa HMaM cJieJI.HHTe BbnpocH: 

1/. 3amo npH noKpHTHeTo NiP ea rrpHnO)l(eHH rmbTHOCTH Ha ToKa 10, 20, 30, 40, 50 

mA/cm2, a 3a OCTaHaJIHTe TpH BH:,lla NiP noKpHTHSI (nonytieHH CbOTBeTHO B npHCbCTBH:e Ha 

rnn:UHH; 6eTa-anaHHH; rnmJ:HH + 6eTa-anaHHH)- 30, 50 n 100 mA/cm2 (Ta6nn:ua 7)? 

2/. KaKBa e Bb3npoH3BO.UHMocrra Ha rrpe.ncTaseHHTe eKcrrepMMeHTaJIHH .uaHHH 

CV A, ransaHOCTaTHtiHH nonSipH3a:UHOHHH KpHBH, EIS? 

8. JIH'<IHII BneqaTJieHHSI 3a ,llOKTOpaHTa 

JlHtiHH:Te MH BIIetiaTJieHHSI OT ,llOKTOpaHTa ea MHOfO ,no6pH. CMSITaM, qe 

H3Cne,llBaHHSITa ea npOBe,UeHH KOMneTeHTHO H Ha MHOfO BH:COKO rrpo<PecHOHaJIHO HHBO, 3a 

KOeTo 6e3crropHo 3acnyra H:Ma n HaytiHHSIT KOHcynTaHT. BbnpeKM TOBa rrpHeMa.M, qe 

H3BbpiiieHOTO e )1.0 fOJI5IMa CTerreH JIHtiHO ,lleJIO Ha ,llOKTOpaHTa npe,nBH)l. MSICTOTO MY B 

aBTOpCKHTe KOJieKTHBH Ha ny6nm<aUHHTe. AHanH3bT Ha Me)l()l.Yfiapo.nHaTa JIH:TepaTypa, 

ThnKyBaHeTO Ha IlOJiyqeHH:Te eKCTiepH:MeHTaJIHH )l.aHHH, a Cbli(O TaKa M HallpaBeHHTe H3BO,llH 

ea JIOfHtiHH H .U06pe 060CHOBaHH. CMSITaM, tie C H3pa60TBaHeTO Ha )l.H'CepTaUH:OHHH5I CH' Tpy.ll 

Bacnn D'htiBapoB e rroBHIIIH'JI .u.orr'hJIHHTeJIHO CB051Ta KBanH<lJHKai..J.MSI no H3cne.n:saHaTa 

TeMaTHKa, KOeTO BC'hli(HOCT e H' e,n:Ha OT uenH:Te Ha Ta3H npoi..J,e,n:ypa. MaTepH:aJIH:Te, 

npe.u.cTaseHH B rrpHnO)l(eHHSI PecpepaT no .n:ncepTauHOHHH51 rpy.n:, rrpasnnHo OTpa3SIBaT 

HeroBaTa o6ma KOHI..J,elll{HSI H 3aMH:CbJI, nonyqeHH:Te eKCrrepH:MeHTanHH ,llaHHH, KaKTO H 

HanpaBeHH:Te H3BO)l.H H CbOTBeTHO npHHOCH. 

Ha 6a3aTa Ha ropeH3nO)l(eHoTo H npe.nsH.n: HaytiHH:Te H HaytiHo-rrpHJIO)l(HHTe npHHOCH 

Ha JJ:H:CepTa:UH:OHHHSI Tpy.JJ:, HerOBOTO 3HaqeHHe 3a npaKTHKaTa H MHOTO ,n:o6para nO,llfOTOBKa 

Ha ,n:H:cepTaHTa B o6nacrra Ha eneKTpoxnMHSITa, Mora y6e.neHo .n:a rrperropnqaM Ha qneHoBeTe 

Ha HayqHoTO )l(YPH .n:a rnacysaT noJIO)l(H:TenHo 3a npHCb)l()l.aHe Ha BacHn ,IJ;HMHTpOB 

D'htiBapoB Ha Ha�HaTa H o6pa3oBaTenHa CTerreH ,.llOKTop" no HaytiHO HarrpasneHHe 4.2. 

XHMHtieCKH Hay-KM, HaytiHa cne:uHanHOCT ,EneKTpoxHMHSI (BKJI. XHtmicKH H3T�4HH:UH Ha 

TOKa)". 

Cocpa51, 19.12.2019 r JlhroTBHJI pe:ueH3HSITa: .•.. 

(rrpoq>ecop .n:-p H. �O)l(KOB) 


