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AsTop Ha JJ;HcepTauuoHHHH TPYA: RH)!(. BacuJI ,L(nMnTpOB Ji'bqsapos, XRMHK a 
ceK�R.sr ,ErreKTpoxRMR.sr R Kopo3R.sr" npR Mel>X- EAH 
TeMa Ha JJ;ucepTauuoHHHH TpyJJ;: "EJZeKmpoxUMuctHo noJZyctaaane Ha MHOZOKOMnoneHmHu 

cnnaau Ha Memanume om noi>zpynama Ha JICe.JZll3omo, BKiliOctBaw,u W, Mo uP u 

oxapaKmepU3upaHemo UM Kamo KamanumucteH Mamepuan 6 fL!lmepHamuaHu U3moctHUl{U 

na eHepzuR" 
PeuenJeHT: Paiiqo reoprueB Paiiqes, npo<fJecop, .l(XH, RH)!(. (.HEEC- EAH) 

1. Kpanm 6uorpa�uquu JJ;aHHH Ja KaHJJ;HAaTa. BacnJI obtiBapoa e po.n;eH B rp. 
Co<fJR.sr npe3 1963 r. 3aabpiiiRJI e BRcrne o6pa3oBaHRe B XTMY npe3 1991 r. cbc cne�HaJIHOCT 
,HeopraHRtfilli R eJieKTpOXHMRtiHR npOR3BO,LJ;CTBa" R MafHCThpCKa Cne�RaJIR3auR.SI no 
,EJieKTpoxRMR.sr H 3ai.IJ;RTa OT KOp03R.sr". Cni.IJ;aTa ro.n;RHa nocTDrraa Ha pa6oTa a Mel>X-EAH 

KaTO XRMRK, Kb.l(eTO pa60TR R TIOHaCTO.sii.IJ;eM B CeK�H.si ,EJieKTpOXRMH.si R KOp03R.si". IJpe3 
2011 r. e R36pan 3a rJiaBeH acRcTeHT, a npe3 2014 r. e 3a"lmcJieH KaTO .n;oKTopaHT Ha 
caMOCTO.srTeJIHa no.n;roTOBKa. HeroaaTa Hayqaa pa6oTa e R3�Hno B o6Jiacrra raJIBaHRtiHR 
noKpRTR.si - OTJiaraHe H TiaCHBauR.sr Ha �RHK R HefOBH CTIJiaBR R OTJiaraHe Ha 
MHoroKoMnoHeHTHR cnJiaBH. CnaBTop e Ha 14 ny6rrHKa�RR B cne�RaJIH3HpaHH 
Me:>K,n;yHapOJI.HH HaytiHH cmrcaHH.si H Ha 11 ,LJ;OKJia,LJ;H Ha HauHOHaJIHH H Me)J(,llyHapO.ll.HFI HaytiHH 
<IJopyMH. YqacTBarr e B pa3pa6oTBaHeTo Ha o6I.IJ;o 12 HayqHR rrpoeKTa, B T. q, 2 .n;oroaopa c 
qy:>K,n;ecTpaHHH <fJHpMH OT qeXR.si H fepMaHR.si. 

2. AKryaJIHOCT Ha npo6JieMa. PacT.sii.IJ;H.siT HHTepec Ha crre�RaJIHCTRTe B o6rracrra Ha 
eJieKTpOXRMR.siTa KbM TIOJiytiaBaHe Ha TIOKpRTH.si OT CTIJiaBH e CTHMYJIHpaH OT pa3H006pa3HRTe 
Bb3MO)J(HOCTH 3a npaKTHtieCKO npHJIO)J(eHHe, KOHTO Te3H CHCTeMH rrpeJI.JiaraT C yHRKaJIHHTe CH 
<fJyHKUHOHaJIHR R 3ai.IJ;RTHH CBOHCTBa. B Ta3H Bpb3Ka e H 3Ha't!RTeJIHH.si HHTepec npe3 
nocJie,LJ;HHTe rO,LJ;RHR KbM CHHTe3RpaHeTO Ha KaTaJIHTHtiHO aKTHBHR MaTepHaJIR BbB BH,Ll; Ha 
rarrBaHHtiHO OTJIO)J(eHH CJIOeBe OT CIJJiaBH. ErreKTpOXHMRtiHOTO TIOJIYtiaBaHe Ha 
MHOfOKOMTIOHeHTHH CTIJiaBH 06aqe e CBbp3aHO C ,llOCTa CJIO:>KHH no CbCTaB erreKTpOJIHTH H 
CJIO)J(HR TeXHOJIOfHH 3a OTJiaraHe Ha cnJiaBHRTe CJIOeBe, KOHTpOJI Ha CbCTaBa Ha CJIOeBeTe R 
ycTOMtiHBOCT Ha eJieKTpOJIHTHTe, KOeTO H3HCKBa no-,n;o6po 1103HaBaHe Ha npOUeCHTe H 
ycJIOBH.SITa 3a erreKTpOXRMRtiHO crrrranoo6pa3yBaHe, a TaKa CbiiJ.O Harrara <lJyn.n;aMeHTaJieH 
no.n;xo.n; npH H3CJie,n;naHe R o�eHKa Ha cnoi1:cTBaTa Ha Te3H crroene. 

II(e OT6eJie)J(a, qe Cbi.IJ;eCTByBai.IJ;RTe Tpa,LJ;R�HR H 3HatiHTeJieH OnRT Ha cne�RaJIHCTHTe 
OT CeKUH.sl ,ErreKTpOXHMH.si H KOp03H.SI" Ha Mel>X-EAH B KOMTI03RpaHe Ha erreKTpOJIRTR R 
H3CJie,LJ;BaHe Ha npo�eCHTe Ha OTJiaraHeTO Ha rarrBaHHtiHH TIOKpRTH.si ea MHOfO ,LJ;06pa OCHOBa 3a 
pa3pa6oTBaHe Ha rro.n.xo,n;.sri.IJ;R erreKTporrHTH R ycrroaa.sr Ja erreKTpOJIH3HO OTrraraHe Ha cnrraBHH 
ITOKpHTH.si C erreKTpOKaTaJIHTHtiHH CBOMCTBa. E,nHa HJIIOCTpa�H.si B TOBa OTHOIIIeHHe e R 
HaCTO.sii.IJ;aTa .l(HCepTaUii.SI, nOCBeTeHa Ha eJieKTpOXHMHqHo nOJiyqaBaHe Ha MHOfOKOMnOHeHTHH 
crrrraBH Ha )J(eJI.siJO, HHKerr H Ko6arrT, BKJIIOtiBai.IJ;H Cbi.IJ;O W, Mo R P, KaTo 
erreKTpoKaTarrRTHtiHH erreKTPO.ll.HH MaTepaarrH 3a arrTepHaTHBHH H3TOtiHH�H Ha eHeprH.sr. TaKa, 
,llRCepTa�H.SITa ce 5IB.siBa H TIOpe,llHa HJIIOCTpa�H.SI Ha Bb3MO)J(H0CTHTe Ha erreKTpOXHMH.siTa 3a 
CRHTe3RpaHe Ha HOBH MaTepHaJIR C TIOJie3HH <fJyHK�HOHaJIHH CBOMCTBa. 
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3. 06ma xapaKTepncnm:a ua .uncepTaunnTa u n03Hasaue ua CbCTOHHIICTO ua 
npo6JieMa OT AOKTOpaHTa. PeueH3HpaHHJ!T .llHeepTaUHOHeH Tpy,n: e e.l(HO ,D;OeTa o6uiHpHO fiO 
o6eM 11 113ll'bJIHeHO Ha MHOfO ,n;o6po MeTO)lHtiHO HHBO eKenepHMeHTa.JIHO H3eJie,D;BaHe B'hpxy 
eneKTpoxHMH'IHOTO OTnaraHe Ha eepnSI ennasHH rroKpHTHSI Ha 6a3aTa Ha Fe, Ni H Co, 

e'h.ll'hp)l{alll,11 .uorr'bJIH11TenHo P, Mo 11 W, TS!XHaTa <lm311KOX11MHqHa xapaKTepH:cniKa H: oueHKa 
Ha KaTa.JIHTH:'!HaTa HM aKT11BHOeT TIO OTHOIIIeHH:e Ha erreKTpOX11MH'IHHTe peaKUH11 Ha OT,D;eJISIHe 
Ha sonopo.n; 11 KHenopon. l13ene.n;saHH:S!Ta B .ll11eepTaUHSITa ea rrpose,n;eHR B'hpxy cnmr<HII no 
C'bCTaB ener<TpOmfT11 H MHOfOKOMnOHeHTH11 CnJiaBHll CH:CTeMH:, rropa,D;H KOeTO ,D;OKTOpaHThT e 
TpS!6Ba.JIO ,n;a ycB011 H I1pHJIO)KH C'bBpeMeHHH eneKTpOXHMll'-IHH ll 4J11311qH11 MeTO.llH, a TaKa 
C'blUO .n;a npeo.n;onee 3Ha'l11TenHH er<enep11MeHTaJIHH Tpy.n;HOCT11. Y cneumo rrp11nO){<eHmiT 
KOMnneKC OT eneKTpOXHMHqH11 11 <lJll3ll'Ufll TeXHHKH, aHaJI11TH'IHHS!T nperne)l Ha e'bCTOS!HHeTO 
Ha C'bBpeMeHHHTe H3CJie)lBaHH:S! 3a ll3fiOJI3BaHe Ha errer<TpOXHMH:qHO OTJIO)KeH11 enJiaBH KaTO 
erreKTpo.n;H11 MaTepHanH, KaKTO H norry<IeH11Te B pa6oTaTa norre3HH 3a rrpaKTH:KaTa pe3yiiTaTH 
CBH)leTeJICTaBaT, 'le o6pa30BaTeJIHH:Te UeJI11 Ha .llOI<TOpaHTypaTa ea H3n'hJIHeH11 MHOfO 
ycrreumo H xapaKTepH311paT B. D'h'IBapos KaTo H:3rpaneH Be<Ie cneunanHcT II HayqeH 
pa60THHK, C BKYC K'hM eKcnepHMeHTaJIHH 113CJie,D;BaH115! B 06JiaCTTa Ha eJieKTpOX11MHS!Ta . 

.IJ:11cepTaU110HH115!T Tpy,n; e HaTIHCaH Ha 94 CTp., C'b,D;'bp)I<a 39 <lJHrypH 11 liJTIOeTpaUIHi H 
14 T36II11U11, UllTHpaRH ea 108 JIHTepaTypHH ll3TO"IHHUH. 

B TeopeTnqnaTa qacT Ha .llMCepTaUHS!Ta e HarrpaseH KpanK nperrren Ha 
3aKOHOMepHOCTHTe npH eJieKTpOOTJiaraHe Ha CnJiaBH H BJIHS!HHeTO Ha ycnOBHS!Ta Ha 
eneKTpOJI113a, MeXaHH3Ma Ha erreKTpOXHMJiqHHTe peaKUHH Ha OT,D;eJI5!He Ha BO,D;Opo,n; H 
r<ncnopo.n;. HanpaseH e o63op Ha .n;aHHMTe s IIHTepaTypaTa no rrpnnmKeHHeTo Ha 
eneK-rpox11MHqHo OTJIO)I(eHH cnnaBH KaTo eneKTpO.llHH MaTepHanH.. MaTepnan'hT B o63opHaTa 
qaCT e H3JIO)l<eH HaKpaTKO, HO S!CHO ll aHaJIHTHqHO, KOeTO 110Ka3Ba, qe ,D;OKTOpaHThT e 
HaBJI5!3'bJI .n;'hn6oKo s H3cne.n;saHaTa o6nacT oT Hero o6nacT H e 3ano3HaT C'hC 
cneuHarrli3HpaHaTa JIHTepaTypaTa. JlnTepaTypHHSIT nperrre.n; 3aBnprnsa C'hC 3aKIIIO"IeH11e 3a 
Ol.JaKBaHH eJieKTpOKaTaJilll.JHH CBOHCTBa Ha ennaBH Ha OCHOBaTa Ha MeTaJIH OT rpynaTa Ha 
)l{emi30TO H Ha Ta3ll OCHOBa ea <!JopMyiiHpaHH UeJITa H 3a,D;aqnTe Ha .D;HCepT3UHOHHHS! Tpy,n;. 

4. MeTo.nn ua n3cJie,nsaue 11 ouenKa Ha .uocToBcpnocrra Ha MaTepnana. Tipn 
ei<cnepnMeHTanHRTe H3Cne.n;saHHS! no .[{H:eepTaUH5ITa ea R3nomsaHH yTB'hp,n;eHR C'hBpeMeHHH 
eJieKTpOXHMll'IHH MeTO)lll: t{UK!lUlil/G GO!llnG.'HnepO;">tempUfl - 3a H3CJie)lBaHe Ha KHHeTHKaTa Ha 
OTJiaraHe Ha cnJiaBHTe H BJIHS!HH:eTO Ha OT,D;eJIHHTe KOMnOHeHTH Ha eJieKTpOJTHUITe, 
2a.rzaartocmamuttell nO!tflpu3a11uoue1-1 Jtemoo - 3a epaBHHTenHa ou;eHKa Ha KaTannqHnTe 
eBOHCTBa Ha pa3JIHl.JHHTe CITJiaBHH nOKpHTHS! no OTHOl.JeHI1e Ha peaKu;1111Te Ha OT,D;emme Ha 
BO,D;OpO,n H KliCJIOpO,D;, e!leKmpOXUMU'-l1/G 1DtneOG11CHa cneKmpOCI<.Onllfl - 3a ,D;OTI'hJIHHTeJIHa 
OUeHKa Ha KaTaJIHTlll.JHaTa aKTHBHOCT Ha HS!K011 CTIJiaBH, 2G.flGaJ·lOCmamu<INO H WtnY.'lCIIO 
e.'lel{mpOXUJHUtlllO On1.flG2GHe npH pa3JIHqHJi pe)KllMH; a TaKa C'hiUO HaH-C'bBpeMeHHH <lJH3llqHH 
MeTO,D;llKll ll TeXHHKH: peHm2efi06G rjJomoeJte"-111POH11G cneK111.pOCKOnUfl (XPS) - 3a onpe,n;eJISIHe 
Ha C'bCTaBa Ha TIOB'bpXHOeTHHTe CJIOeBe Ha nOKpHTll5J:Ta, peHrn2e1lOCrnpyKmype11 GJ-IG.flU3 - 3a 
ll3CJie,D;BaHe Ha CTpyKTypaTa H <lJa30Bll5l e'bCTaB Ha eJIOeBeTe, CKGHUpGltfG e!leKmporma 
.HUKpOCKOnUJl (SEM) - 3a ll3Y'JaBaHe Ha TIOB'hpXHOeTHaTa MOpcpOJIOfi.fS! Ha TIOKpHTHS!Ta li 
eHepzui:mo-oucnepcuouNa cneKmpocKonufl (EDS) - 3a MHKpocoH.n;os aHaiiH3 M onpe.n;enHHe Ha 
eneMeHTHHS! e'bCTaB Ha 113CJie,D;BaHHTe o6pa3Ull. ltl36paHHTe MeTO,D;H Ca Han'hiiHO e'bBpeMeHHH, 
npaBHJIHO DpHJIO)KeHH ll C'b'leTamt, nopa,D;H KOeTO ,D;OCTOBepHOCTTa Ha eKcnepHMeHTaJIHHS! 
MaTepH.an B ,D;H.CepTaUHS!Ta He 6y,n;H C'bMHeHH.e. 

TyK me oT6ene)l{a H HSIKOH nponycKu B npe.n;cTaBeHHS! .n;ncepTaUHOHeH MaTepHan: (a) 
B ,n;H.cepTaUMS!Ta rrnncsaT MOTMBH 3a H36opa Ha pa3TBop Ha 6M KOH r<aTo Mo.nerrHa H 
rrpe,n;CTaBHTeJIHa Cpe,n;a 3a OUeHKa Ha eneKTpOKaTaJIHTlll.JHaTa aKTHBHOCT H a  ll3CJTe,D;BaHHTe 
CnJiaBHll TIOKpHTHS! TIO OTHOI.lleHHe Ha ener<TpOXHMH'lHHTe peaKIJ;Hll Ha OT,D;eJIS!He Ha BO,D;OpOl! ll 

KHCJIOpo,n;; (6) B )];11CepTaiJ;HS!Ta He ea npe,n;CTaBeHH enHC'bUHTe Ha rry6nHKaUHHTe H ,D;OKJia,D;HTe 
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• 

na nayqnH �opyMH no pe3ynTaTH OT nHeepTaUHOHHH� Tpyn (Te o6al.fe ea npencTaBeHM B 
AsTope�epaTa); (a) JIMncsa HH�OpMaumi 3a Bb3npoinnonHMOcTTa Ha ransanocranrqHMTe 
non�pH3aUHOHH11 Kp11B11 BbpXy pa3JIM4HH.Te ennaBH, KOHTO xapaKTepH3HpaT T�XHaTa 
eneKTpoKaTanMT11l.IHa aKTHBHOeT; (z) KaTo KpHTepHH: 3a KaTanHTMqHaTa aKT11BHoeT Ha 
pa3JII14H11Te ennaBH (nOKpHTH�) e npHeT ITOTeHUMana, npH KOHTO DpOTJ1qa eJieKTpOX11MI14HaTa 
peaKUM� 3a onpenenena Till'bTHOCT Ha TOKa. ,[{elieTBHTenHO cpaBH�BaHCTO Ha noTeHUHM11Te 
npH enHaKBa nnbTHOeT Ha TOKa OT non�p113aUHOHHHTC Kp11BI1 3a peaKUHHTe Ha OT.ZJ:C�He Ha 
sonopon HnM Knenopon Bbpxy pa3JIM4HHTe e rmaBH B MonenHM� eneKTponHT .n:asa KatieeTBena 
HH<l.>OpMaUH� 3a T5IXHHTe eneKTpOKaTaJillTMqHH CBOHCTBa. 3a nbnHa KOllll'-ICCTBeHa OUeHKa Ha 
KaTaJIMT114HaTa aKTllBHOeT Ha pa3pa60TBaHHTe ennaBll MO)I<e na Ce M3nOmBaT CTOHHOCTHTe Ha 
06MCHH115I TOK HJIH none KOHeTaHTaTa a B ypaBHeHMeTO Ha TafeJ 3a CbOTBeTHaTa peaKUll�. 

He3aBMC11MO OT Te3H nponyeKH, no MOe MHeHHe, nHcepTaUM�Ta e eTpyKTypHpaHa 
npasHnHo, ocpopMeHa e TeXHH1.feeK11 MHoro .n:o6pe 11 e Han11eaHa Ha no6bp nayqeH e311K. 

5. OcHonnn nayqnu 11 nayqno-npnJio�nn npunocu ua II,UcepTau:uonmm rpyll. 
fipHHOC11Te Ha .ZJ:MCepTaUHOHHH5I Tpyn ea oeHOBHO e nay�mo-np11llQ)I<eH xapaKTep 11 ea B 
o6nacrra Ha IIOJiyl.faBaHe Ha HOBH MaTepHanH - MHOfOKOMI10HeHTH11 errnaBH H OUeHKa Ha 
TeXHHTe <}JyHKUHOHMHH eBOHCTBa.fipHeMaM Tip11HOeHTe, npe)lCTaBeHH OT .ZJ:OKTOpaHTa Ha 
eTp.85 Ha .ZJ:HeepTaUH�Ta. 

Ocnoanume uayrmu u naylluo-nptuzOJICHtt npunocu Ha )lHcepTaUHOHHH� Tpyn, no 
Moe MHeHHe, ce oTnac�T no KOMno3HpaHe Ha nonxonRIUM eneKTponMTH H orrpe.uemrHe Ha 
yerroBH�Ta 3a eneKTpOXHMHqno oTrraraHe na MnoroKoMnoHeHTHH crrnaBH na oeHoBaTa Ha Fe, 

Ni 11 Co, Cb.ZJ:bp)KaiUH nonbJIHHTenHo P, Mo H W; nonyl.faBaHe na naHHH oT 
clm3HKOXHMI14HOTO OXapaKTepH3HpaHe Ha errJTaB11Te; C paBHHTeJTHa OUeHKa Ha 
eneKTpOXHMHt:lHaTa aKTHBHOeT Ha eHHTe3HpaHHTe ennaBM no OTHOIIIeHHe Ha peaKUlUiTe Ha 
oT.n:emme Ha so.n:opon 11 Kaenopon; H3fOTB�He Ha eneKTponH OT no.n:6paHH ennasH 11 reeTBaHe 
HM n MonenHH 6HoropHBeH .n:po�.uen eneMeHT H eneKrponH3bop e rronHMepHa 
eneKTponposon11Ma MeM6pana. 

Ha 6a3aTa Ha pe3ynTaTHTe OT H3enennaHmiTa B .n:wcepTauH�Ta ea rrpe.n:nmKeHH 
MHOfOKOMnOHCHTHH CnJiaBH KaTO nepecneKT11BeH KaTMHTH4eH MaTepHan 3a eneKTpO,Ull B 
eJieKTpOXHMHl.fHH H3T04HHUH Ha eHeprM5I .. 

6. Ilpeu:enKa B KaKBa CTenen llHCepTal{IIOHHUHT TPYA e Jinqno llCJIO na 
II,ncepTaHTa. I1o3HaBaM B. Eoqnapos KaTo cTy.ueHT H .UHTIJIOMaHT B KaTenpa ,ErreKTpoxFnvmR 
11 3aiUHTa oT KOp03115f" Ha XTMY H HM�f OTJIMl.fHH snetiaTneHH51 oT HerosaTa pa6oTa. Ome 
KaTo nMnrroMaHT B. EbtiBapos ce oTnHl.faBaiiie c MHoro .n:o6pa no.n:roTOBKa no eneKTpoxMMHR, 
OTJIH4HO BJianeeiU HaJIHl.fHaTa eKerrepHMeHTaJIHa TeXHHKa, e KpHTHl.fHO OTHOlllCHHe KbM 
rrorryl.feHHTe oT Hero eKcnepHMeHTanHH pe3ynTaTI1. ,UHcepTaUimHHH�T Tpyn 6e3cnopno e 
Herono nHqHo .n:erro, KaTo H3enensaHH5ITa B ,nHcepTaUHRTa ea rrponeneHH B ceKUHH 
,EneKTpOXHMHH H KOp03Ini" IIO.ZJ: pbKOBO,UCTBOTO H B THeHOTO C bTiJY.UHHqecTBO e HCfOBH51 
HayqeH KoncynTaHT .n:ou. ParnKo ParnKOB. 

7. Ily6miKaunu no llHCepraunoHHIUI TPYll· Pe3ynTaTHTe OT M3Cne.nnaHHHTa no 
,UHCepTaUMHTa ea o6eKT Ha 4 ny6JI11KaUllll B Hayl.fHH CIIHCaHM�, B T. q, 3 ny6rrMKaUMH B 
enHCaH11H C H<l>, OT KOHTO 2 B Me)I<,UyHapO.ZJ:HH enHeaHHH (Intern. J Hydrogen Energy U 

Industrial and Engineering Chem. Research) H 1 - B Bulg. Chem. Commun.. lJacTH OT 
.ZJ:HeepTaUHOHHIDI Tpyn ea ,UOKJia,nBaHH Ha 06IUO 8 MC�.ZJ:yHapO.ZJ:HH H HaUMOHMHM I-Iayqnlf 
<)?opyMM, OT KOHTO 4 .ZJ:OKna,na Ha KOHCpepeHUMH B t.(y)K6H.Ha. TaKa, qe no HayKOMCTpWIHH 
I10Ka3aTeJIH, ,UMeepTaUH�Ta 01112060pR Ha nperrOpb'lUITeJIHMTe I13HeKBaHM� 3a o6pa30BaTeJJHaTa 
H nayqHa CTeiieH ,,UOKTOp" B fipaBHJIHMKa 3a yenOBH5ITa 3a I1pH.U06HBaHe Ha Hayl.fHM eTeneHH 
H 3aeMane na aKa,neMMl.fHH ,UJI'b)KHOCTH B H<!>X-EAH - qrr. 5 (4). 



8. J1pHJIOiRCHHe Ha pe3yJITaTHTe OT JlHCepTaUHOHHIUI TpyJl. Pe3yJITaTHTe OT 
H3CJie.UBaHH.SITa TIO .UHCepTaUIUITa HMaT np.siKO OTHOIIIeHHe K'bM rrpaKTHKaTa H TIO-CTieUHaJIHO -
K'bM pa3pa60TBaHeTO Ha ecpeKTHBHH eJieKTpO.UHH MaTepHaJIH 3a ropHBHH eJieMeHTH H 
eneKTp01IH3bOpH Ja IIOJiyqasaHe Ha BO.UOpO)l. Pa3pa6oTeHMTe C'bCTamr Ha pa3TBOpH H pe)J<HMH 
3a eJieKTpOXHMHqHO OTJiaraHe Ha MHOfOKOMTIOHeHTHH CIIJiaBH Ha MeTaJIH OT rpyrraTa Ha 
)KeJI.si30TO ea MHOfO .U06pa OCHOBa 3a TeXHOJIOnrqHJ.i pellleHH.si 3a I1pOH3BO)lCTBO Ha eneKTpO.UH 
3a eJieKTpOXHMHqHM H3TO'LJ:HHUH Ha eHeprH.si. J1one3HH 3a rrpaKTHKaTa 3a C'bW:O TaKa .UaHHHTe 
3a CTpyKTypaTa, cpa30BH.si: C'bCTaB H TIOB'bpXHOCTHaTa MOpq>OJIOfH.si: Ha CHHTe3HpaHHTe CIIJiaBH. 

9. KpHTifqHif 6eJieJKKH 11 npenopbKif 3a 6b.LJ.ewu U3CJIC.LJ.BaHHH. Karo rrperropbKH 
rrpH 6b.ueru:H H3cne.usaHH.sr: no rrpo6neMH CBbp3aHH c reMaTHKara Ha .n.Rceprau.H.sr:ra, 6Hx )J<enan 

.ua 06bpHa BHHMaHHe Ha CJie.UHOTO: 
1) Heo6xo)lMMO e .n.a ce pa3IIIHp.srr H 3a.UoJI6oqaT H3Cne.usaHH.siTa 3a rro-rronHa oueHKa 

Ha KaTaJIHTH'LJ:HHTe CBOHCTBa Ha eJieKTpOXHMJ.iqHo CHHTe3l1paHHTe MHOfOKOMIIOHeHTHH 
CTIJiaBH, BKJI. I1pOBe)I()laHe Ha H3TIMTaHH.si KaTO eJieKrpO.UeH MaTepMan B peanHH BO.UOpO.UHII 

ropHBHH eneMeHTH H eJieKTpOJIM3b0pH, OUeHKa Ha yCTOifqJ.iBOCTTa Ha KaTaJIHTHqHHTe 
CBOHCTBa Ha pa3JIJ.iqHJ.iTe CITJiaBH C BpeMeTO H B 3aBMCHMOCT OT TOKOBOTO HaTOBapBaHe Ha 

eneKTpO.UHTe, a raKa CbW:O .ua ce oueHH r.srxHara Kopo3HOHHa ycroi1'LJ:aBocr B cpe.uH, 6nH3KH no 
peanHHTe eneKTpOJIHTl1 Ha eJieKTpOXHMI1'LJ:Hl1Te I13TO'LJ:HHUI1Te Ha eHepm.sr: I1 .Up. 

2) )J,a ce ITOTbpC�IT B'b3M0)l(HOCTH 3a naTeHTI1paHe Ha Opl1ri1HaJieH CbCTaB Ha 
eneKrponar a pe)l(HM 3a ornaraHe Ha rrepecneKTI1BHa MHoroKOMTIOHeHTHa cnnaB. 

10. IlpeuenKa Ha anrope4»epara. AsropecpepaTbT orpa3.sr:Ba ITbJIHO H KopeKTHO 
OCHOBHI1Te I13CJ1e.UBaHI151, pe3yJITaTH l1 IIOCTmi<eHH51 Ha )lHCepTaUI10HHH.si rpy,ll. 

11. 3aKJIJO'LJ:eHHe. B 3aKJIJO'Liemfe cqaraM, qe npe.ucraseHara Ml1 3a peueH3HpaHe 
)lHCepraua.sr: no o6eM, MeTO,IlH'LJ:HO HHBO Ha I1pOBe)leHHTe H3CJ1e.UBaHH.si:, HayqHH H HayqHo
npHJI0)l(HI1 I1pi1HOCI1, KaKTO I1 rry6nHKaUI1H B HayqHaTa JII1Teparypa OTfOBap51 HaiT'bJIHO Ha 
H3MCKBaHa.sr:ra B I1pasanHaKa 3a ycnosa.srra 3a npHao6anaHe Ha Hayl!HI1 creneHa a 3aeMaHe Ha 

ai<a,UeMaqHa .UJI'b)l(HOCTI1 B H<I>X-EAH (qn. 5 (4). 
Ha 6a3aTa Ha BCI1qKQ I13J10)l(eHO no-rope, KaTO l13XO>I<.UaM rrpe.UH BCI1'LJ:KO OT Hay'LJ:HI1Te I1 

HayqHO-Tipi11IO>I<HHTe TipHHOCH Ha .UHCepTaUHOHHI1..si rpy.U, 3Ha'LJ:eHI1eTO Ha TIOJiyqeHHTe 
pe3yJITaTI1 3a pa3pa6oTBaHe Ha HOBH eneKTpOI<aTaJII1TI1'LJ:HI1 MaTepi1aJil1 H B'b3MO)I(HOCTHTe 3a 
npl11IO)l(eHHe Ha H5IKOI1 OT CHHTe3HpaHHTe MHOfOKOMTIOHeHTHH CITJiaBH KaTO eneKTpO.UM B 
ropHBHI1 eJieMeHTI1 H eneKTpOJII13bOpH, KaKTO H MHOfO )l06para ITO.UfOTOBKa Ha .UOKTOpaHTa B 
o6nacrra Ha rrparro)l(Hara eneKrpoxaMM.sr a eKcrrepHMeHTanHa rexHHKa npa 
eneKrpoxH:MaqHHTe H3CnensaHH51, npenopvmM c ynosoncrsae Ha l!JieHoBere Ha Hayl!Horo 
)l<ypH npa H<I>X-EAH .ua rnacysar noJioiRnTeJiuo Ja npucbii\:.LJ.ane Ha o6pa30BaTeJiuara u 

uayqua creneu ".li.OKTop" (HarrpasneHae 4.2 ,XHMH'LJ:eCI<H HayKH", Hay�a crreuaanHOCT 
,EneKrpoxaMIUI, BKJI. XI1MI1l!ecKH I13TO'LIHI1UH Ha roKa) Ha HHJK. BacHJI ,[(HMHTpos 

nb'IBapos. 

Coqm.sr, 18.11.2019 r. PeueH3eH1 

/rrpocp . .UXH P . Pa:M:qes/ 
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