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OT3hIB 

o«}nn-"a.JlhHOro peu;eH3eHTa Ha .!OfCCepTaIOIOHH)'IO pa6ory 

)l(aIQ>moBa 8.rrl6eKa Cepbqr..rn.1 Ha TeMy «3.JieMeHThI JHeproHe3aBHCHMOH rraMHTH AJU1 orrTH1.feCKOH H JJieKTpH'-leCKOH 33IIHCH 

HH«}>opMau;HH Ha 0CH0Be MO.!Of«}>HUHpOB3HHhIX IIJieH0K GST», rrpe)];0CTaBJieHH)'IO Ha C0HCKaHHe CTerreHH )];0KT0pa «}>HJIOCO«}>HH (PhD)rro 

crreu;Ha.JlhHocTH «6D072300-TexHHl.fecKaH «}>H3HKa» 

KpHTepHH CooTBeTCTBHe KpHTepIDIM (rroaq epKHYfh oaHH H3 BapHaHT0B OTBeTa) O6oCHOBaHHe II03Hl(HH oqml(HaJlhHOfO 

pel(eH3eHTa (3aMeqaHH5I BhlaeJIHTh KypcHBOM) 

TeMa aHccepTal(HH 1.1 CooTBeTCTBHe rrpHOpHTeTHhIM HarrpaBJieHIDIM pa3BHTH5I HayKH )];HccepTal(HOHHM pa6oTa BhlfI0JIHeHa B paMKax 

(Ha aaTy ee HJIH rocyaapCTBeHHhIM rrporpaMMaM: rrpoeKTa «CrpyKTypa H 3JieKYp0HHhie CBOMCTBa 

yTBep)K,[(eHH5I) HaH0pa3MepHbIX IIJieH0K MoaH<pHI(HpOBaHHhIX 

C00TBeTCTBYeT 1) aHccepTal(H5I BhlfI0JIHeHa B paMKax rrpoeKTa HJIH l(eJieBOM MeTaJIJI0M XaJihK0reHHaHhIX II0JiyrrpoBoaHHK0B 

HarrpaBJieHH5IM rrporpaMMhl, <pHHaHcHpyeMoro( o:u) H3 rocyaapcTBeHttoro 61-0a)KeTa C !pa30B0M rraM5IThl-O B C0CT05IHH5IX CTeKJI0-

pa3BHTH5I HayKH (YKa3aTb Ha3BaHHe H H0Mep rrpoeKTa HJIH rrporpaMMbI); KpHCTaJIJI» (2018-2020 AP05133499 Mi 
HI HJIH rocpemcrpal(HH 0 118PK0 1188), B 

rocyaapCTBeHHhIM C00TBeTCTBHH C rrpH0pHTeTHhIM HarrpaBJieHHeM 

rrporpaMMaM 2) aHccepTal(H5I BhmontteHa B paMKax apyro:u rocyaapcTBeHHOM pa3BHTH5I HayKH «3HepreTHKa H 

rrporpaMMhl (YKa3aTb Ha3BaHHe rrporpaMMbI); MalliHH0CYp0eHHe» 

3) aHccepTal(H5I C00TBeTCTByeT rrpHopHTeTH0MY HarrpaBJieHHI-0 

pa3BHTH5I Hay KH, yrBep)K,[(eHH0My B1,1cme:u HayqHo-TeXHHqecKOM 

KOMHCCHe:u rrpH IlpaBHTeJibCTBe Pecrry6JIHKH Ka3aXCTaH (YKa3aTb 

HarroaBJieHHe ). 

Ba)KHOCTh an5I Pa6oTa BHOCHTI He BH0CHT cymecTBeHHhIM BKJiaa B HayKy, a ee Pe3ynhTaThl aHccepTal(HOHHOM pa6011,1 BH0C5IT 

HayKH Ba)KH0CTh xopowo p acKpbITa/He pacKpbITa. BKJiaa B pa3BHTHe TeXH0JI0fHH rronyq eHH5I 

<pa30IIep eMeHHhIX <pyHKI(HOHaJlhHhIX CJI0eB aJI5I 

orrTHqecKoii H 3JieKrpHqecKoii 

3Heprotte3aBHCHMOM rraM5ITH. Pe3yJihTa11,1 

rrpeaCTaBJI5II-OT l(eHH0CTh an5I II0BhillieHH5I 

CTa6HJihHOCTH H 61,1crpop;e:ucTBH5I ycrpOMCTB 

<pa3orrepMeHHOM 3HeproHe3aBHCHMOM rraM5ITH 

H0B0f0 II0K0JieHH5I. 



3. IlpHHU:HII YpoBeHb eaMoeT051TeJibHOeTH: BbieOKHH ypoBeHb eaMoeT051TeJibHOeTH aBTopa 

eaMOeT051TeJibHOeTH 1) BblCOKHH; rro.n:TBep)l{)];aeTe51 eoaBTOpeTBOM B rry6JIHKaU:H51X 

2) epe,n:HHH; no pe3yJibTaTaM ,a:HeeepTaU:HOHHOH pa60Tbl, 

3) HH3KHH; 
BKJI1oqa51 eTaTbH B p eu:eH3HpyeMbIX 3apy6e)KHbIX 

4) eaMOeT051TeJibHOeTH HeT. 
H3,n:aHH51X, a TaK)Ke aKTHBHblM yqaeTHeM B 

Me)l{,[{yHapo,a:HhIX KombepeHU:H51X. 

4. IlpHHU:HII 4.1 O6oeHOBaHHe aKTYaJibHOeTH ,a:HeeepTaU:HH: B ,n:HeeepTaU:HH Heene,a:oBaHbl 

BHy'IpeHHero MOtJ:HC}rnQHpOBaHHble eepe6poM IIJieHKH 

e,n:HHeTBa 1) o6ocHoBaita; Ge2Sb2Tes ti:M :meproHe3aBHeHMOH 

2) qaeTH~IHo o6oeHOBaHa; <pa3orrepeMeHHOH rraM51TH, e aKU:eHTOM Ha 

3) He o6oeHOBaHa. <pa30Bble rrepeXOtJ:bl rro,a: ,a:eiieTBHeM Jia3epa H 

:rneKTpHqeeKoro IIOJI51. A1nyaJibHOeTb 

,a:HeeepTaU:HH IIOJIHOeTbIO o6oeHoBaHa H 

rro,n:TBep)l{,[{eHa rry6JIHKaQH51MH B 

Me)l{,[{yHapo,a:HhlX )KypHanax. 

4.2 Co.n:ep)KaHHe ,a:HeeepTaU:HH O'Ipa)KaeT TeMy ,a:HeeepTaU:HH: ,[(HeeepTaU:H51 51BJI51eTe51 3aBeprneHHbIM HayqHbIM 

TPY.11:0M, eooTBeTeTBymrn;HM TeMe ,a:HeeepTaU:HH. 

1) OTl!IDRaeT; Bee pa3,a:eJibI JIOfHqeeKH B3aHMOeB513aHbl H 

2) qaeTHqHo O'Ipa)KaeT; rroeB51rn;eHbl pa3pa6oTKe rro,a:xo,a:oB K rrpHMeeHOH 

3) He O'Ipa)Kaer. MO.D:H<pHKaU:HH <pyHKU:HOHaJibHblX enoeB, a 

TaK)Ke Heene,a:oBaHHIO HX <pa30BbIX, OIITHqeeKHX 

H 3JieK'IpHqeeKHX xapaKTepHeTHK rrpH BHeIIIHeM 

HH3K03HeprerHqeeKOM B03,a:eiieTBHH. 

4.3. U:eJib H 3a,a:aqlf eOOTBeTeTBYIOT TeMe ,n:HeeepTaU:HH: U:eJIH H 3a,n;aqH ,a:HeeepTaU:HOHHOH pa6oTbl 

IIOJIHOeTbIO eOOTBeTeTBYIOT 3a51BJieHHOH TeMe 

1) coomeTCTByroT; ,a:HeeepTaU:HOHHOH pa60Thl H BblIIOJIHeHbl B 

2) qaeTHqHo eooTBeTeTByIOT; IIOJIHOM 061,eMe. 

3) He eooTBeTeTByIOT. 

4.4 Bee pa3,a:eJibl H IIOJIO)KeHH51 ,a:HeeepTaU:HH JIOfHqeeKH Bee pa3,n:eJibI H IIOJIO)KeHH51 ,a:HeeepTaU:HOHHOH 

B3aHMOeB513aHbl: pa6oTbl rroene,a:oBaTeJibHbl H JIOfHqeeKH 

1) TIOJIHOCTbIO B33HMOCBH3aHLI; B3aHMOeB513aHbl. lleene,a:oBaHHe OXBaTbIBaeT 

2) B3aHMOeB513b qaeTHqffa51; IIOJIHbIH U:HKJI - OT eHHTe3a ,a:o ou:eHKH 

3) B3aHMOeB5.13b 0TCYTCTByeT. 
pa6oqHx rrapaMe'IpOB MaTepHaJIOB. 



5. 

4.5 IIpe,a;JIO)KeHHhie aBTOpOM HOBhie perneHH~ (npHHIIHilhl, MeTO,IJ;hl) 

apryMeHTHpOBaHhl H O11eHeHhl no cpaBHeHHJO C H3BeCTHhIMH 

perneHH~MH: 

Ha OCHOBe ofoopa JIHTeparyphI H KpHTHqecKoro 

aHaJIH3a o6ocHOBaH BhI6op TIO,IJ;XO,IJ;OB K 

Mo,a;m}rnKaIIHH Ge2Sb2Tes cepe6poM H 

1----------------------------------< onpe,a;eJieHhIHanpaBJieHH~3KCTiepHMeHTaJihHOH 

l-l!....) .=K:::!p=H=T=H'-:l==ec=KH=="=a=H=a=JBl==3=e=c=T=b:::..; _______________ -----l pa60Thl. 

2) aHaJIH3 qacTHqHhltt; 

3) aHaJIH3 npe,a;cTaBMeT co6ott He co6CTBeHHhie MHeHH~, a IIHTaThl 

,a;pyrnx aBTopoB; 

4) aHaJIH3 OTCYTCTByeT. 

IlpHHIIHTI HayqHoH 5.1 HayqHhie pe3yJihTaThl H TIOJIO)KeHH~ ~BJI~JOTC~ HOBhIMH? Ilpe,a;cTaBJieHHhie B ,a;HccepTaIIHOHHOH pa6oTe 

1----------------------------------< OCHOBHhie pe3yJihTaThI H TIOJIO)KeHH~ ~BJI~JOTC~ HOBH3Hhl 

1-1!....)-=n=o=JIH=O=C=T=b=IO=H=O=B=b=I=e::.::.; ___________________ ---l HOBhIMH. 

2) qacTHqHo HOBhie ( H OBhIMH ~BJI~JOTC~ 25-75% ); 1. BnepBhie H3yqeHO B03,IJ;eHCTBHe MOIIIHOCTH H 

1---------------------------------i ,IJ;JIHTeJihHOCTH Jia3epHoro H3nyqeHH~ (,l = 633 
3) He HOBhie (HOBhIMH ~BJI~JOT C~ MeHee 25%). 

HM) Ha KHHeTHKY rpaHccpopMaIIHH crpyK'I)'phI 

cpa3onepeMeHHhIX 

cpyHKIIH O HaJihHhIX 

MO,IJ;H(pHIIHpOBaHHhIX 

cnoeB Ge2Sb2Tes<Ag> c 

HCTIOJih3OBaHHeM in situ MeTo,a;a paMaHOBCKOH 

cneKrpOCKOTIHH, H ycTaHOBJieHhl oco6eHHOCTH 

(pa30BhIX nepexo,a;oB, ynpaBMeMhle MOIIIHOCThJO 

Jia3epHoro H3JiyqeHH~ H KOHI1eHrpa11HeH 

npHMeCH. 

2. BnepBhie ycTaHOBJieHO 3HaqHTeJihHOe 

yBeJIHqeHHe 

cpa3onepeMeHHhIX 

OTITHqecKoro KOHrpacTa 

cpyHKIIHOHaJihHhIX CJIOeB 

Ge2Sb2Tes B IIIHpoKoM cneKrpaJihHOM ,a;Hana3oHe 

OT 300 ,IJ;O 650 HM npH MO,IJ;H(pHIIHpOBaHHH HX 

cepe6poM. HaH6onee cy111ecTBeHHoe 

BO3pacTaHHe oc (,a;o 60%) npoHCXO,IJ;HT y 



<}>yHKUHOHaJihHhIX CJI0eB c KOHl.{eH1pauHeH 12,3 

aT.%. 

3. BrrepBhie myqeH0 BJIH.HHHe rrpHMeCH cepe6pa 

Ha rrapaMerphI 3JieKrpHqecKOH 3aIIHCH 

HH<}>opMal.{HH B _Hqeii:Kax rraM.HTH Ha 0CH0Be 

<}>a3orrepeMeHHhIX MO.llH<}>HUHpOBaHHhIX 

<}>yHKUHOHaJihHhIX cJioeB Ge2Sb2 Tes. 
YcTaHOBJieHO, qro IIpH II0BhimeHHH 

K0Hl.{eHrpal.{HH IIpHMeCH rrpoHCX0.llHT CHH)KeHHe 

rroporoBoro Harrpjl)KeHH.H H BpeMeHH 

rrepeKmoqeHH.H. HaHMeHhmyio rrorpe6JI.HeMy10 

M0IUH0CTh HMelOT jlqeHKH rraM.HTH Ha 0CH0Be 

cocraBa Ge2Sb2Tes< Ag 7,0 aT.%> . 

5.2 BhIBO.llhl .llHCcepTaUHH .HBJijl}OTC.H HOBhIMH? BhIBO.llhl , rrpe.llCTaBJieHHhie B ,llHCcepTaUHOHHOH 

1) IlOJDIOCTLIO HOBLie; pa6oTe, .HBJI.HlOTC.H H0BhIMH H opHrHHaJihHhlMH. 

2) qacTHqHo H0Bhie (HOBhIMH .HBJI.HlOTC.H 25-75% ); Ka)K.llhlH H3 BhlB0.ll0B o6oCHOBaH .ll0CT0BepHhIMH 

3KCIIepHMeHTaJihHhIMH .llaHHhIMH, rronyqeHHhlMH 

3) He H0Bhie (HOBhIMH .HBJI.HlOTC.H MeHee 25%). B X0.lle HCCJie.llOBaHHH. 

5.3 TexHHqecKHe, TeXH0JI0rHqecKHe, 3K0H0MHqecKHe HJIH Pa3pa6oTaHHhie B ,llHCcepTaUHH TeXHHqecKHe 

yrrpaBJieHqecKHe pemeHH.H .HBJI.HlOTC.H H0BhlMH tt o6ocHOBaHHhIMH: pemeHH.H 06Jia.n:a10T HayqHoH HOBH3HOH H 

o6oCHOBaHHOCThlO, qTo II0.llTBep )K.llaeTC.H 

rry6JIHKal.{H.HMH B Be.llyIUHX Me)K.llyHap0.llHhIX 
1) IlOJDIOCTLIO HOBLie; H3.llaHH.HX. Pa3pa6oTaHHhie II0.llX0.llhl 

2) qacTHqHo H0Bhie (HOBhIMH .HBJI.HlOTC.H 25-75% ) ; o6ecrreqHJIH 3HaqHTeJihH0e II0BhillieHHe 

rrapaMerpoB 3JieKrpHqecKOH H orrTHqecKoH 

3) He H0Bhie (HOBhIMH .HBJI.HlOTC.H MeHee 25%). 3aIIHCH HH<}>opMaUHH. 

6. O6ocHOBaHHOCTh Bee 0CH0BHhie BhIB0,llhl OCHOBaHhII He 0CH0BaHhI Ha BeC0MhIX C Bee BhlB0,llhl .llHCCepTal.{HH 0CH0BaHhl Ha 
0CH0BHhIX BhIB0.ll0B HayqHoH T0qKH 3peHH.H .ll0Ka3aTeJihCTBax JIH6o .ll0CTaToqHo xopomo .ll0CT0BepHhIX 3 KCIIepHMeHTaJihHhIX .llaHHhIX H 

o6ocHoBaHhI (.llm qualitative research (KYOJIHTaTHB peceq) H II0.llTBep)K.lleHhl C0BpeMeHHhIMH MeT0.llaMH 

HarrpaBJieHHH II0.llroT0BKH II0 HCKyccrny H ryMaHHTapHhIM HayKaM). aHaJIH3 a. IIonyqeHHhie pe3yJihTaThl corJiacyIOTC.H 

C TeopeTHqecKHMH rrpe.llCTaBJieHH.HMH H 

crroco6cTBylOT pa3BHTHIO TeXHOJIOrHH 

3HeproHe3aBHCHMOH rraM.HTH H0B0f0 II0K0JieHHK 



7. OcHOBHhle Heo6xo,nMMO 0TBeTMTh Ha cJie,nyIOrn;Me B0IIp0Chl 110 Ka)K,Ll0MY IloJiome1D1e 1: 

IIOJIO)KeHM.sI, IIOJIO)KeHMIO B OT,neJihHOCTM: Mero,noM M0HH0-IIml3MeHH0ro 

BhIHOCMMhie Ha BhlC0KoqaCTOTH0ro (13,56 Mfu) MarnerpoHH0f0 

3arn;MTY 7.1 ,[(OKa3aHO JIM IIOJIO)KeHMe? paCIIhIJieHM.sI KOM6MHMpOBaHHOH MHIIIeHM M3 

1) ll0Ka3aHo; II0JIMKpMCTaJIJIMqecKoro rroJiyrrpoB0llHMK0B0f0 

2) CK0pee ll0Ka3aHo; 
cocTaBa Ge2Sb2Tes M Ag B03M0)KH0 rroJiyqeHMe 

3) CK0pee He ll0Ka3aHo; 
<pa30IIepeMeHHhIX <pyHKUMOHaJihHhIX CJI0eB 

4) He ll0Ka3aHo; 
Ge2Sb2 Tes< Ag> c aMop<pHOH crpyKTypott c 

5) B TeKyrn;ett <pOPMYJIMpOBKe rrpoBepMTh ll0Ka3aHH0CTh II0JI0)KeHM.sI 
co.nep)KaHMeM rrpMMeCM Ag .no 12,3 aT. % M c 

rroBhIIIIeHHOH TeMrreparypott KpMCTaJIJIM3aUMM 
HeB03MO)KH0. (280 °C). 
7.2 5IBJI.sieTC.sI JIM rpMBMaJihHhIM? IloJiomelDle 2: 
1) ,na; Bo3,nettcTBMe Jia3epHoro M3JiyqeHM.sI (;\, = 633 
2) HeT, HM) Ha <pa30IIepeMeHHhie <pyHKUMOHaJihHhie 

3) B TeKy rn;ett <pOPMYJIMpOBKe rrpoBepMTh TPMBMaJihH0CTh II0JI0)KeHM.sI CJI0M Ge2Sb2 Tes< Ag> rrpMB0llMT K <pa30BOMY 

HeB03M0)KH0. rrepexo.ny MX crpyKl)'phI M3 aMop<pHoro B 

7.3 5IBJI.sieTC.sI JIM HOBhIM? KpMCTaJIJIMqecKoe C0CTO.sIHMe ( 0IITMqecKa.sI 

1) .na; 
3aIIMCh MH<pOpMaUMM), oco6eHHOCTM KOTOporo 

2) HeT, 
(HaJIMqMe MJIM 0TCYTCTBMe rrpoMe)KyToqHoH 

3) B TeKyrn;ett <popMyJIMpOBKe rrpoBepMTh H0BM3HY II0JI0)KeHM.sI 
<pa3h1) orrpe,neJI.sIIOTC.sI M0lll;H0CThlO M 

HeB03MO)KH0. 
llJIMTeJihH0CThlO M3JiyqeHM.sI M K0HTP0JIMpyIOTC.sI 

7.4 YpoBeHh ,nJI.si: rrpMMeHeHM.si:: 
KOHUeHrpauMeH MOllM<pMUMpyIOrn;eH rrpMMeCM 

1) Y3KMH; 
Ag. OrrTMqecKMH K0HrpacT <pyHKUMOHaJihHhlX 

cJioeB Ge2Sb2Tes<Ag> cyrn;ecTBeHH0 B03pacTaeT 

2) cpe,nHMtt; rrpM yBeJIMqeHMM K0HUeHrpaUMM rrpMMeCM Ag 

3) IIIMpOKMH; llJI.sI Bcex llJIMH B0JIH M3Jiy qeHM.sI Jia3epoB, 

4) B TeKyrn;ett <pOPMYJIMpOBKe rrpoBepMTh ypoBeHh rrpMMeHeHM.sI rrpMMeH.sieMhIX Ha rrpaKTMKe llJI.sI 3 aIIMCM 

IIOJIO)KeHM.sI HeB03MO)KH0. MH<pOpMaUMM. 

IloJiomelDle 3: 
7.5 }];OKa3aHO JIM B CTaTbe? IIapaMerphI 3JieKrpMqecKOH 3a11MCM 

1) ,na; MH<pOpMaUMM B 51qeH:KaX rraM.sITM Ha 0CH0Be 

2) HeT; 
cpa3011epeMeHHhIX cpyHKUMOHaJihHhIX CJI0eB 



3) B TeKyIT(eii q:>OpMym1pOBKe rrpOBepHTb ,[{OKa3aHHOCTb IIOJIO)l(eHH51 B Ge2Sb2 Tes<Ag> yrrpaBAAIOTC51 B nmpoKH X 
CTaTbe HeB03MO)l(H0. rrpe.[{eJllL'{ KOHU:eHrpau:Heii MO.[{Hq:>HU:Hpy IOIT(eH 

IIpHMeCH Ag. IlpH B03paCTaHHH KOHU:eHTpaU:HH 

cepe6pa OTO .[{o 12,3 aT. % rroporoBoe 

HaIIp51)1(eHHe If BpeM51 rrepeKJIIOqeHH51 

yMeHbIIIaIOTC51 OT 1,74 ,[{O 1,06 B H OT 70 HC ,[{0 < 
50 HC, COOTBeTCTBeHHO. MHHHMaJibHa51 

MOIT(HOCTb 3aIIHCH ,[{OCTHraeTC51 rrpH 

KOHU:eHTpaU:HH Ag B G e2Sb2Tes paBHOH 7,0 aT.%. 

7,l llOK33aHO 

7.2 HeT 

7.3 lfil 
7 .4 IDHDOKIIH 

7.511a 
8. IlpHHU:HII 8.1 B116op MeTO,[{OJIOrHH - o6ocHOBaH HJIH MeTO,[{OJIOrH51 ,[{OCTaTOqHo B116op MeTO.[{OJIOrHH, rrpe.[{CTaBJieHHbIH B 

)];OCTOBepHOCTH. IIO.[{p06Ho OIIHCaHa: .[{HCcepTaU:HOHHOM HCCJie,[{OBaHHH o60CHOBaH If 

,[{eTaJibHO OIIHCaH. 
,[(OCTOBepHOCTb 1) lfil; 
HCTOqHHKOB If 

rrpe.[{OCTaBJI51eMoii 

HHq:>OpMaU:HH 

2) HeT. 

8.2 Pe3yJI1TaThI ,[{HCceprnn:HOHHOH pa60T1I rroJiyqeH11 C Pe3yJibTaTbl )];HCceprau:HoHHOH p a60Thl 

HCIIOJlb30BaHHeM COBpeMeHHbIX MeTO,[{OB HayqHbIX HCCJie,a:oBaHHH If IIOJiyqeHbl C rrpHMeHeHHeM KOMIIJieKca 

MeTO,[{HK o6pa60TKH If HHTeprrpeTaU:HH ,[{aHHbIX C rrpHMeHeHHeM COBpeMeHHbIX If ,[{OCTOBepHbI X MeTO,[{OB 

KOMIIbIOTepHbIX TeXHOJIOrHii: HayqHbIX HCCJie,[{OBaHHH, qro o6ecrreqHJIO 

1) ,£fil; 
BblCOKYIO HayqHyIO o6ocHOBaHHOCTb BblBO)];OB. 

2) HeT. 



8.3 TeopeTHqecKHe BbIBO,D;bl, MO,D;eJIH, BbUIBJieHHbie B3aHMOCB513H H Bee TeopeTHqecKHe BbIBO,/l;bl H BbUIBJieHHbie 

3aKOHOMepHOCTH ,/l;OKa3aHbl H IIO,/l;TBep)K,AeHbl 3KCIIepHMeHTaJibHbIM 3aKOHOMepHOCTH corJiacyIOTC51 C pe3yJibTaTaMH 

Hccne,n;oBaHHeM (AJI5I HarrpaBJieHHH rro,n;roTOBKH no rre,n;arorHqecKHM ,n;pyrHX HCCJie,n;oBaHHH, "ITO CBH,D;eTeJibCTBYeT 06 

Hay KaM pe3yJibTaTbl ,D;OKa3aHbI Ha OCHOBe rre,n;arorHqecKoro HX HayqHoH o6ocHOBaHHOCTH H KoppeKTHOCTH. 

3KCIIepHMeHTa): 

1) J!!!; 
2) HeT. 

8.4 Ba)KHble yTBep)K,AeHH51 IlO.llTBep:i1qlem,.J/qacTHqHO ITonyqeHHble pe3yJibTaTbI H BbIBO,/l;bl 

IIO,D;TBep)K,AeHbII He IIO,D;TBep)K,AeHbl CCbIJIKaMH Ha aKTyaJibHYIO H cornacoBaHbI co Bceii CTpyKrypoii ~ccepTaUHH 

,D;OCTOBepHyIO Hay qHyIO JIHTeparypy. H OTpIDKeHbl B rry6JIHKaUH5IX, HH,D;eKCHpyeMhIX B 

Scopus H W eh of Science, a TaIOKe 

IIO,/l;TBep)K,AeHbl HCIIOJib30BaHHeM aKTYaJibHOH 

HayqHoH JIHTepaTypbI, qTo o6ecrreqHBaeT HX 

,D;OCTOBepHOCTb H o6oCHOBaHHOCTb. 

8.5 HcIIOJib3 0BaHHble HCTOqHHKH JIHTeparypbI .llOCTaTO'IJ-ILi!He B ,n;HccepTaUHOHHOH pa6oTe BbIIIOJIHeH 

,n;oCTaroqHbI ,D;JI51 JIHTepaTy pHoro ofoopa. ,n;eTaJibHbIH ofoop HayqffOH JIHTepaTypbl, 

IIOJIHOCTblO COOTBeTCTBYIOIUHH TeMaTHKe 

HCCJie,n;oBaHH51 H o6oCHOBbIBaIOIUHH Bb16paHHble 

HarrpaBJieHH51 3KCIIePHMeHTaJibHOH pa60Tbl. 

9 ilpHHUHII 9 .1 ,I(HccepTaUH51 HMeeT TeopeTHqecKoe 3HaqeHHe: ,I(HccepTaUH51 o6na,n;aeT TeopeTHqecKoii 

rrpaKTHqecKoii 3HaqHMOCTblO, TaK KaK pacnIHp5IeT 

ueHHOCTH 1) J!!!; rrpe,n;cTaBJieHH51 o q>a30BbIX rrepexo,n;ax 

2) HeT. q>yHKUHOHaJibHbIX cnoeB Ge2Sb2Tes< Ag>, BHOC51 

BKJia,n; B IIOHHMaHHe OIITHqecKHX H 

3JieKTpHqecKHX rrapaMeTpOB 3aIIHCH 

HH<booMaUHH. 

9.2 ,I(HccepTaUH51 HMeeT rrpaKTHqecKoe 3HaqeHHe H cymecTByeT )];a, IIOJiyqeHHbie pe3yJibTaTbI ,D;HCCepTaUHOHHOH 

BbICOKa51 Bep05ITHOCTb rrpHMeHeHH51 rronyqeHHbIX pe3yJibTaTOB Ha pa60Tbl MoryT BHeCTH rrpaKTHqecKHH BKJia,n; B 

rrpaKTHKe: rrpoeKTHpOBaHHH q>yHKUHOHaJibHbIX CJIOeB ,ll;JI51 

q>a3orrepeMeHHOH orrTHqecKoii H 3JieKTJrnqecKoii 

1) J!!!; 3aIIHCH HHq>OpMaUHH. 



2) HeT. 

9.3 Ilpe,n:JIO)Kemrn tJ:JI51 ITpaKTHKH 5.IBAAIOTC51 HOBhIMH: IIonyqeHHhie pe3yJihTaThI tJ:HCcepTaQHH 

5.IBJI5.IIOTC51 HOBhIMH: BITepBhie ITOKa3aHO, qTo 

1) IIOJillOCTbIO HOBI.Ie; Mo,n:mpHKaU:H51 Ge2Sb2Tes cepe6poM 

2) qacTHqHo HOBhie (HOBhIMH 5.IBJI5.IIOTC51 25-75% ); cyiu;ecTBeHHO ynyqrnaeT ITapaMerphI 

OtJ:HOBpeMeHHO OITTHqecKOH H 3JieKrpHqecKOH 

3) He HOBhie (HOBhIMH 5.IBJI5.IIOTC51 MeHee 25%). 3aITHCH HHq:>OpMaQHH, ITpH 3TOM 

ITo,n:qepKHBaeTC51 ITOBhIIIIeHHe CTa6HJihHOCTH 

(pa30ITepeMeHHhIX IDVHKU:HOHaJihHhIX CJIOeB. 

10. KaqecTBO KaqecTBO aKa,n:eMHqecKoro ITHChMa: KaqecTBO aKa,n:eMHqecKoro ITHChMa BhICOKOe. 

HaITHCaHH51 H 1) BbICOKoe; Bee rpe6oBaHH51 K crpyKType H Oq:>OpMJieHH51 

Oq:>OpMJieHH51 2) cpe,n:Hee; tJ:HCCepTaQHOHHOH pa60Thl BhIITOJIHeHhl, TeKCT 

3) HH)Ke cpe,n:Hero; 
H3JIO)KeH ITOCJie,n:oBaTeJihHO H JIOfHqecKH 

4) HH3KOe. 
B3aHMOCB513aH. 

11. 3aMeqaHH51 K HeT HHKaKHX 3aMeqaHHH K pa6oTe coHcKaTeJI51. 

tJ:HCCepTaQHH 

12. HayqHhIH ypoBeHh HayqHhIH ypoBeHh CTaTeH ITO TeMe tJ:HCcepTaQHOHHOH pa60Thl 5.IBJI5.leTC51 BhICOKHM. Ilo MaTepHaJiaM tJ:HCcepTaQHOHHOH 

CTaTeH tJ:OKTOpaHTa pa60Thl OITy6JIHKOBaHO 12 ITeqaTHhIX pa6oT, B TOM qifcJie 2 CTaThH B )KypHaJiax, BXOtJ:5.IIQHX B 6a3y ,n:aHHhIX Scopus H Web 

ITO TeMe of Science, 2 CTaThH B m,n:aHH5.IX, peKoMeH,n:oBaHHhIX KOKCHBO MHBO PK, H 8 Te3HCOB ,n:oKJia,n:oB B MaTepHanax 

HCCJie,n:oBaHH51 (B Me)K.!l:yHapo,n:HhIX HayqHhIX KOH<pepeHQHH. 

cnyqae 3aIQHThI 

tJ:HCcepTaQHH B 

q:>OpMe cepHH 

CTaTeii 

O!pHU:HaJihHhie 

peu;eH3eHThl 

KOMMeHTHPYIOT 

HayqHhIH ypoBeHh 

Ka)K.!l:OH cTaThH 

tJ:OKTOpaHTa ITO 

TeMe 

HCCJie,n:o BaHH51) 



13. Pernem1e B CB513H C BhIIIIeH3JIO)KeHHbIM cqHTaIO, qTo ,ll;HCcepTaUHOHHruI pa6oTa )KaK,bITIOBa 8Jii6eKa CepiK¥Jibl Ha TeMy: 
Oq:>HUHaJibHOfO «3JieMeHThl ::meproHe3aBHCHMOH rraM51TH ,ll;J151 OIITHqecKOH H 3JieKTpHqecKOH 3aIIHCH HHq:>OpMaUHH Ha OCHOBe 
peueH3eHTa MO,ll;Hq:>HUHpOBaHHbIX IIJieHOK GST», COOTBeTC'fBYeT rpe6oBaHH5IM, rrpe,ll;b51BJI51eMbIM K ,ll;HCcepTaUHOHHbIM pa60TaM Ha 
( cornacuo rry HKTy COHCKaHHe. CTerreHH ,ll;OKTopa q:>HJIOCOq:>HH (PhD) ITO crreUHaJibHOCTH «6D072300 - T exuHqecKa51 q:>H3HKa», a ee aBTop 
28 HacTo5Irn;ero 3aCJIY)KHBaeT rrpHcy)K,ll;eHH51 CTerreHH ,ll;OKTOpa q:>HJIOCOq:>HH (PhD). 

THIIOBOfO 

IIOJIO)KeHH51) 

04>1110t.aJlhtti.m: peuemettT: 

PhD, rrpoq:ieccop, uayqHh1H corpy,n;HHK 

H a3ap6aeB YHHBepCHTeT (Acrnua, Ka3axcrnu) AJieKcau,n;p CepreeBHq 
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