
OT3bIB
oQnqna.nbHoro orrroneHTa Ha ArrcceprarlrronHyro pa6ory lrlapnnona
A.nauruo Iraproeu'ta (CuHTe3 n cnoficrBa aHTrrMoHrrAa rr apceHrrAa
faJrJrr{fl B TBepAOfr n XUATCOfi Qase>, [peAcraBJreHHOfi Ha COTTCKaHIe
yuenofi crerreHrr KaHArrAara rexHrrqecKr{x HayK
05.02.0 I - MareprraJroBeAenne (n sJrercrporexnn rce)

1. o qeruxa aKmyunbHocmu meJnbt d uccepmaquoHHozo uccnedo I aH un.
Pasnurze conpeueHnofi erexrponnofi TexHLrKr4 rpe6yer rrocro.flHHoro

IIENEHAIIPABJICHHO|O NOI{CKA HOBbIX NOJIYNPOBOAHI{KOBbIX
pasHoo6p€l:Hoe coqeTaroluux ererrpoQrrcLrqecKr{e,
TepMOOJIeKTpnqeCKI,Ie, TepMOAT,IH€lMLIqeCKI,re n Apyrue
LrHrepB€ue reMrreparyp, BKJrroqar 11 xlrAKyrc Qa.y.

llepcuerruBHblMkI [oJlynpoBoAHr,rKoBbrMr{ coeAr{HeHuflMu f,BJrrrorct
4nofinrre n rpofinue x€[JIbKoreHI,rAbr r€urJrr{fl coeAlrHeHr4rr rpyln", 4IIIgv 14 B
rlacrHocrl4 TBepAhIe pacrBopbr Ha r,rx ocHoBe. Ha ocnose nraTeparypHoro o6:opa
no coeAI4HeHI{rIM. 4urgv ycraHoBJIeHo, qro noJryrrpoBoAHrrrKra grrrx rnrroB
o6ragaror eQ$errunHbrMlr coqeraHurMr,r 

- 

"na*tpoQu:a.recrzx 
kr

TepMogneKTpLtqecKI,IX cnofictn, Korophle MoryT 6rrrr uccJreAoBaHbr KaK Ha
nonl{KpI{cTaJIJII4rIecKIrIX, TaK u Ha MOHOIqp[cT€urJrr{qeCKr{X O6pasqax.
BupaqznaHl{e MoHoKpI4cr€TJIJIoB Alrfl, HeKoropbrx xaJIbKoreHLrAoB ra1r1rvrfl.,
MeroAoM ra3orpaHcnopruofi peaKIII4Ii, rpe6yer cneqraatrHofi annaparypbr u
MeroAnKrrr npoBeAeHr4r rexHoJroruqecKHx npoqeccoB. Ha npr4Mepe
XaJIbKOTeHI{AOB TaJIJII4TI OTKpbIB€IIOTCtr BO3MO)I(HOCTLI u nepC[eKT]IBbI nolyqeHl,Is
MoHoKpI4cruuIJIoB rloJlynpoBoAHr{KoBbrx coe4uHenufi, MeroAoM <<C4noeHnrrx
rz rne ft >> u <<Xut tuqe cKr.rx r€r: orp aH cnoprHbrx p e axqu fi > .

2. Cmeneruu oflocuoeaHHocmu Hay.JHbN nonoarcenufi, eorcodoe a
np a Km u.t e c Kux p e RoM e a d a qu u, c Q op.uyn up o s aH H htx e d uc c ep ma q u u

B AllcceprallHonHofi pa6ore [lapzuona Anauruo llaproeauqa perueHbr
cneAyloqkl e HalnIHbIe 3aAarrH.

1 . MeroAauz az(p Q epeHrlr{arrbHoro, TepMruecKoIo,
peHTreHocTpyKTypHoro, Ml4lqpocrpyKTypHoro aHaJrr43oB u r8MepeHr{eM
MI{KporBepAocrI4 I43yqeHbr Saaonue paBHoBecvrlB cucreMax NtrBv (GaAs, GaSb);
o6napyxeHbl KoHrpygHTHo rlJlaBrrrluecf, coeAnHeHr4s AuBu, rgrrcr€rJrJrr{3yroquect
B TerparonanrHofi crpyKType. flor<agano, qro B clrcreMu" 4IIIBV o6pasyrorcs, pfl,A
He[pepbrBHbrx TBepAbrx pacTBopoB.

2. AnropoM cKoHcrpyl4poBaHa ycraHoBKa <[ny<reureparypH€ur neqb) Art
cI4HTe3a u BbIpaIqI4Balanfl MoHoKpr{craJrJroB coe4r,rHenufi Turra fitItgv u
HerIpephIBHbIX psAa rBepAbrx pacrBopoB Ha rrx ocHoBe MeroAoru <<XnunqecKr4x
fiBorpaHcnoprHbrx peaxqnfi>. c noMoulbro pa:pa6oraHHofo npz6opa
<<lnlxsonnax rreqb), MeroAoM <<XHNar.r.IecKLrx rpaHcnoprgbrx
CUTTTTiSUPOBAHbI LT NOJITIEHbI MOHOKPIICT€IJIJIHqECKHE
pacrBopon GaAs-GaSb.

1

no cneuHaJrbHocTr{

MaTepI{€uoB, I{MeIOqI4X

Qnsurco-xnMI{qecKLre,
csoficrea B rurdpoKoM

peaKrlulr>
TBepAbrxoopa3rlbr



3' B nHrepBaJle TeMtrepar)? 10-325K uccneAoBaHbr 1rsodap1a1
rerrnoeMKocrb coelumenuri 4tttBv (GaAs, GaSb). oupe4eneHrr craHAaprHoe
3HaqeHI{e SHTtlIIbrrI4H n grrrpofll4r,I yKa3aHHbrx coe4ranenrafi. PaccqlrraHa
xapaKTepl4cruqecK€ul TeMnepurypa fie6ar- B 3aBrlc]rMocrrr or reMneparyphr H
perrreHr{r roqHbrx cocraBJrrroqrax renno€urocrb.

4. B mlrpoKoM r4HTepB€rJre reMneparyp, BKJrK)q€urn )Kr,rAKyro $asy
4tttgv. Zsyreuur4ccJreAoBaHbr elercrpoQr{3uqecKr.re csoficrsa coe.[rnnenrnfi

TeMrleparypHhle 3aBI4cI4MocrI{ rcoeSSuqrleHToB gJreKTponpoBoAHocrr{, Xonla n
TepMo-9Ac B TBepAoM LI xfl4AKoM cocrotHlfttx. Onpe4eJleHbr sHa.reHgtr ruHpr{Hbr
sanpeqeuHofi gourr, TeMneparypHafl 3aBarcrrrMocrb KoHrIeHTp arlnu E rroABrax(Hocrb
HocI{TeJIefi zapxga n ux eQ0errznH€ur Macca. YcraHoBJreHa oKcnoHeHuaaJrbH€ur
3aBI4cIaMocrL IIoABI4x(HocrIa or reunOparyprr. YcranosreHrr ocHoBHhre
MexaH[3Mhr pacce.f,Hr{f, Hoczrenefi 3aprAa 

" 
4[Igv.

5. ?Iccle4onaHue elerrpoQr43lrqecKrix csoficrs
paclnaBoB Lr CrrJraBoB coeArHeHr4t
coe4r,rrenzfi raMeK)T nrrcornfi
sQQercruBHocrb u rrpeAcraBJrrror
TepMosJreMeHTOB.

4rugv neflrpyrcqre rrpr4Mecb-xpoM(c').Onpe4eleuur \ u , JLwL l.rpJr\ru+ae upl4Mt'sb-xpoM \r,r/. ulpeAeJIeHbI npgAena paoTBOpI4MOCTLI
xpoMa (Cr) a coeAuHeH- 4tltgv. flocrpoeHbr MrrKpoAlralpaMMbr cocro fl,;1u1. r1rra
coeAl{HeHnfi - lerzpytoqefi 4o6anKu xpoMa (Cr). IoragaHo, qro pacrBopLrMocrb
xpoMa (cr) nrraeer rerparoHanrnrrfi xapaKrep.

7. I'Iccle4onaHrr srertpo$r43uqecKne csoficrna 4IIIgv, nervpoBaHHbrx
rIpI'IMecbIo xpoMa (Cr). Ilor<a3aHo, qro, rtsMeHrr KoHrleHTpaquu [plrMecr4 xpoMa
(Cr) 

-upll pzl3ruqHbrx reMneparypax MoxHo rronrrurb cnJraBbr Lrru pacnnaBhr
4tItgv c MeraJIJIIrttIecKIftM kI tloJrynpoBoAHrrKoBbrM xapaKTepoM rrpoBoAr4Mocru KaK
B TBepAOM, TaK lr B )KITAKOM COCTOflHyrLt.

8. I,IoyreHrr rcuroQnar{qecKr,re csoficrna u TepMoALtHaMr.rqecKarr
4o6pornocm coe4IaHenrnfi 4III3V, onpeAeJreHhr cocraBr.f,rcrrlue qacrL?
TennolpoBoAHocrll 4IIISvt B IIrI4poKoM I4HTepBaJre reMrreparyp. BrlflsneHo, qro

Susuuecrrae cnoficrBa coeAu*enufl 4lltgv cyrqecrBeHHo Merrflrorcfl B rurrpoKoM
I{HTepB€Ure TeMnepaTyp, BKJrroqa.f, H )KtrAKyro
IOpCIIOKTI{BHbIMI{ MaTep}I€UI al[u Anfl npaKTr.rqeOKorO
o6racrsx gneKTporexHr{K}r.

9. kIcctrcAoBarra 3aBl{clitMocrb MarHztrofi Bocrrpl{}rMqvBocrz aHTrrMoHuAa
GaSb u apceHtr4a GaAs B TBepAoM rI )KnAKoM cocro.f,Hr.rf,x or reMrreparyphr.
florasano, qro B coeAr{HeH}rrD( 4IIIgv (GaAs, GaSb) npu repexoAe rls rBepAoro
coCTotHI4rI B IOIAK)IIO, HI{KaKI/IX KapAI,IH€uIbHbIX rngnaeneHIEfi B xapaKTepe
xr4Mr/FrecKoft crpyrrypu rn 6rurxHero nopf,AKa He rrpoucxoAr{T.

3. Pexomeudaquu no npaKmuqecKoMy ucnoilbsosaHuru pmynbmamor
' t. Coe4raneHus, Turra AIIIBV(GaAs, GaSb) r,r rBepAbre pacrBopbr Ha Lrx

ocHoBe GaAs-GaSb s rBep.{oM I,I paclnaBJreHHoM cocrorHtrn aMeror BbrcoKyK)
,L

6. Mero4oM MrIKporBepAocrLI lrcrreHu fiasonbre paBHoBecr{f, coe,q}rHeHr.rf,

$agy, qro AeJr€tror nx
rIpLIMeHeHus, B pa3nuqHhlx

4tItgv troKa3uuro,
roeQSuqueHr u
6olruofi r,rHTepec

u TenJrolpoBoAHocTU
IITO pa0nnaBbr 3Tlrx
TepMosJreKTpuqecKyro
KaK MaTep[aJr ilJrfr



TepMo-snercrpmecxyrc eQQerrmuosrb, qro rD( Mo)KHo peKoMeHAoBarb B
KaqecrBe rroJIoxHTeJrEHbD( sgrsefi TepMogJreKTpruecKax MarepriranoB. Tarxe
coe4uHenrafi CIIBV HMeIor Bblcolgrto Bocnpor,r3BoAr.rMocrb B uHTepBane
reMrleparyp 250-750"K, qro peKoMeHAylorc.f, Anfl co3AaHr4r repMop$r{cropoB r,r
pa3nr4qHbrx <,{ar.ruKoB TeMneparyp) (<reprrao4aruurn>).

2. Herotopsre rrpeAJlo)Ke:aus. vt peKoMeHAar\nu cor{cKareJrb.f,, a raK)Ke
paspa6oraHHbre nvrvr <Teprrao,qaqqr4Kr,D) (<.{ar.rurz renaneparypu>) Harmu
Ixl{poKoe [pI4MeHeHLIe B pa3IutIHbIX obnacrsx npoMbrruneHHocT]r. 3rn
Marepl{anbl f, BJItIorcf, BblcoKorepMocrofi rraru z cnoco6HbrMrir r }rerupoBaHuro, qro
npeAcraBJlsrcT [IpaKTl,I9ecrprfi IlHTepec K co3AaHtaro Ha r{x ocHoBe pa3Jrr[rrHbrx
npu6opon.

3. Co'reraHue MarHnrHbIX n noJryrrpoBoAHrrKoBbrx csoficrs B coeAuHeHurx
TI4rIa 4tilBv orlqpblBalor Bo3MoxHocrLI co3AaHl{fl Ha ux ocHoBe pa3nurrHhrx
upuOopon: [pI4eMH[rKI{ KpaTKOBOJTHOBOTO r43JrrreHr[f,; r.rcrorrH]rKtr
HeKOrepeHTHOrO CBeTa; noJrynpoBoAHr,rKoBbre KBaHToBbre reHeparopbr;
faHHoBcKue feHeparopbr; pa3nuqHbre MarHr{Tope3ucropbr a r.A.

4. Parpa6otar.rHat uvru ycraHoBKa <<,{nyrconHar (4ayxrerraueparypnar)
Ileqb) MO)I(HO I4CIIOJIb3OBaTb AJIS CLIHTe3a I{ IIOJI)ftIeHI{f, MOHOKpIICT€LIJII4qeCKLIX

oAHopoAHbIX oOpasqon npocrbrx Lr 6oree cJroxHbrx coe.uunenzfi Mero.rloM
(fi I{MLIqeCKLTX ra3oTpaHcnopTHbD( pearqufi >>.

5. Paepa6otaHH€ul yHlaBepc€urrnas npeqlr3r,roHHaf, ycraHoBKa u sqefixra
peKoMeHAyrorct Antr I{ccJIeAoBaHus. KoMrrrreKca csoficrn MeraJrJr}rqecKlrx a
rlpocrblx, rpofinrx u 6olee cnoxHbrx noJryrrpoBoAHr4KoBbrx MareprrtuloB, u
TBepAbrx pacrBopoa, o6pasyroquxcs Ha Lrx ocHoBe.

4. flocmoeepHocmb u Hoou3Ha HayqHbrx nonoarcenurt, eueodoe u
np a Km uq e c Kux p e KoM eru d a qu u

O6ocHoeaHHocrb n AocroBepHocrb HafrHbrx noroxeHrafi, BbrBoAoB,
peKoMeHAa\nfi u 3aKrK)tleunit, noJlfreHHbrx B Ar{cceprarlr,rll, noATBep)KAaerct
KOppeKTHhrM I{c[oJIb3oBaHI4eM COBpeMeHHbrx MeroAoB r{ccJreAoBaHufl. c
npIrMeHeHIaeM cncreMHoro v QynrqnoH€LJrbHoro aHaJrrr3a. ,{ocronepHocrb
lon)rureHHbrx pe3yJIbTaToB rroATBepx(AaeTcfl Tarcr(e nprrBeAeHHbrMlr pe3yJrbTaTaMr.r
sKcleplrtMeHT€lJlbHbrx I4ccJIeAoBaYuit Lr cpaBHeHLreM HeKoTopbrx noJrf{eHHbrx
pe3yJlbraroB c AaHHbIMlr ApyrLtx r4ccJreAoBarelefi, anpo6aqvefi ocHoBHbrx
pe3yJrbraroB, ny6nnraquflMr4 B )KypHanax, peKoMeHAoBaHHbrx BAK npu
llp*n4enre Pecny6JrrrKr.r Ta,{xmucraH.

.{zccepraHToM rlpoBeAeHa 3HaqlrreJrbHar no o6r€lry gKcrrepuMeHTurrrbHat
pa6ora, Koropaf, LrMeer KaK Hafrrrylo, TaK r{ [paKTr{qecKyro 3Harrr,rMocrb.

5. Hayunafl Ho6u3Ha acciledoeauun.

.{uccepranrorra [poBeAeHo KoMnJreKcH€lf, rrccJreAoBaHue ro pa:pa6orre
TeXHoJIOTII IIOJIT{eHIry IIOJI}I- n MOHOKpT,TCT€LrJrOB nOnylpOBOAHLlKOBbrX

coe4ranennft B rpofiHofi cilcreMe Ga-As-Sb, KaK qr4crbrx, TaK n rrpoqeccbr
LrccneAoBaHnfl

a
J

lerrapo'aanHbIx, TAK}KE $zszro-xuMlrqecKr4x,



/

TepMosnel$prlecKn( E TepMo,4{HaMr.FIecKID( cBoficrB B rrr}rpoKoM r4HTepBane
TeMnepaTyp, rAe:

- IltccJIeAoBaHbI Qasonrre paBHoBecrirn B cucreMax Ga-As u Ga-Sb u
AoKa3aHo cyulecrBoBaHue rlHArdBr{AyaJrbHocrb coe4r,rHenrnfi Tr{[a 4urgv. B
CI{CTEME GA-AS.Sb YCTAHOBJIEH HETIPEPbISHTTfi P'A TBCPAbIX PACTBOPOB,
orlpeAeneHbr KpI4crarIJIHqecKUlt crpyKTypa u npocrpaHcrBeHHaf, rpynra gTlrx
coe4ranenufi;

- pa3pa6oraHa HoBzuI pa3HoBt4AHocrB MeroAa xr4MrrruecKnx rpaHcnoprHbrx
peaKllt4fi, TIO3BOJII4BII€UI nOJI)ruI4Tb MoHoKpI4cTtuIJIbI CoeAr4Hennfi"t"tr4 4rrrgv'.

- IIo TeMnepaTypHbIM 3aBLIcuMocT{M Qasnro-xr4MvqecKux,
SJIeKTpoOu3LIqecKLIX cBoficrB coeAuHeHr;4IItgv cAeJraHo 3aKrrcqeHr{e o roM, rrro
He Ha6rloAarorc-tt paAI,IK€lJrbHbIe H3MeHeHIitr B xapaKTepe xr{MkrrlecKofi cBfl3u u
crpyKType 6nraxHero IIop{AKa rIpI4 rIJIaBneHur,r r4 AanbHefiruerra HarpeBe pacrrJraBoB
AaHHbrx coeAlrHeHzfi;

- BbuIBneH BKnaA cocraBJlttoqefi TenJlonpoBoAHocrr{ (snerrponHofi,
6unonxpHoit u uonxpuofi) n o6qeft reuronpoBoAHocrr4 6ranapnrur rr cJrox(Hbrx
XUIJIbKOIEHI4AOB IAJIJIUfl B 3ABIICT4MOCTI4 OT TEMTIEPATYPbI;

- paccql{TaHBl TeMIIepaTypHbIe 3aBLIcIlMocr[ rcosSSuqueHTa
TepMooJIeKTpI'IqecKofi eS$eKrLIBHocrtI (4o6porHocru) AaHHbrx coeAgHeHnfi, uo
KOTOPbIM CACJIAHbI IIPEANO)KCHI,IIT O6 UX NPAKTI.IqECKOM NPI,IMEHEHI{14 ;

- IIOKa3aHO' IITO npH JIerI4pOBaHI'Iu I{3fIeHHhIX X€I"JIBKOIQHIAOB raJIJII4f,
Mo)I(Ho peryJll4poBarb I'Ix eJleKTpo{nszuecrue ceoficrea rryreM KoMneHcarlur4
nocnrenefi 3apflAa, a raK)Ke ycraHoBJleHbr gKcrroHeHuLI€rJrbHbre 3aKoHbr
TeMrleparypnofi gaarcHMocrl{ [oABl{x(Hocrr4 HocuTeJreft zaptga r.r MexaHr{3M Lrx
paccerHur.

6. Jlurutofi erutad coucnamenn I pazpaflomrE nayvruofi npo6neuo6
p enp e3 eHmamusHo cmb JlJamep uailo s, nony q eHHbrx s p nynbmame np o e edinn otx
? Kcn ep w]t eHmalt b Hbrx uccil e do e aru ufi"

6.1. Jluqaotfi exnad coucnamenn 3aKrrroqaerc.f, n parpa6orKe r{ pealr}r3arlur4
rIJIaHa l4ccne.qoBannit, B IrocraHoBKe u perneHr,ru 3aAaq r{ccJreAoB aHvrs.,
BbITTOJIHOHHbIX B coaBTopcrBe, rron) IeHuu, o6pa6orKe 14 aHaiII{3e 6onrrurnHctna
gKCrIepI4MeHT€trIbHbIX AaHHbrX n pe3yJrbraroB gKCrrepr{MeHToB, A TaK)Ke B
SoprrryrrEpoBKe ocHoBHbrx rroJrox(eH uit u BbrBoAoB Arrcceprarlur.

6.2. O6Wue npuHrlunu nocmpoeHufl a cmpyKmypa pa6omot.' 
,{zcceprarl}roHHuur pa6ora cocrolrr r43 BBeAeHr.rf,, rrerbrpex

3aKrloqeHHe n npLUIolKeHlIrI. O6qufi o6rdrra Aucceprarluonnofi pa6oru
crpaHl'Irtr KoMnblorepHoro Ha6opa, BKJrloqarculero 36 pucyHKoB r.r 16 ra6nnq.
cnucor qrrrr,rpyeMofi nureparypbr cocrorrr uz 94 H€MMeHoB anuir.

Bo BB€AeHHIT o6ocnonana axTyaJrbHocrb BbrnoJrHeHHhrx r{ccJreAoBauuit,
c0opnayru{poBaHhr Ilenb il 3a$arru pa6orrr, Har{Harr HoBrBHa, rrpaKT}rqecK€ur
3HAqI{MOCTb 14 OCHOBHbIE

coAepxaHrre Au ccepTarilLn.
IIOJIOIKeHU', BBIHOCI4MOe Ha

rJIaB,

159

4

3arrlr4Ty 14 KpaTKOe
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B nepBofi HraBe paccMorperr'r: Mecro 6nnapHrrx apceHlrAoB uAHTAMOHI4AOB TAJIJII,I' B CI,ICTEMC COCAI,THEHI4.,I TI4IIA 
'GABV; 

;.P;;;;"";;npl{MeHeHut'; o6tgue 3aKoHoMepHocrl{ @oprvrapoBa'vr-fl rrpocrbrx aHTuMoHr4AoB rrapceHI{AoB raJrrufl; 3aKoHoMepHocrr4 o6pa:onanur aHTrrrMoHkrAa il apceHr.rAaraJIJII.t rl4rra GaBv ,n TBepAhrx pacrBopoB Ha ,nx ocHoBe; coBpeMeHHhre acneKThrTeopuu sJreKTpOHHhrx csoficrs pacmraBoB; MOAeJrr,r npu6nux eHr}fl(rcna:zxprrcraJlJluqecKoe npz6mrx.""a; np"onr4xeHue MOAenr{ <flo.rrracno604nrrx 'JT.KTpOHOB)); AByX3'HH€U. MOAeJrb; MeroA CAnrHofr caxsu);orrpeAeJreHlre ocHoBHOfO HarrpaBne HLrs uccre40nannft
Bropan rJraBa gKclepI4MeHTilJIbHoe r{ccJreAoBaHrre erer<rpoQr43r4rrecKr,rx r4TepMogJleKTpuqecKzx caoficra MeTaJIJIoB u rroJryrrpoBoAHrlKoB B rur4poKoM

ALIala3oHe TeM[epffYP, BKJIIoq€u u xI'IAICyIo Qasy tBJlterc.f, aKTy€rJrbHbrM, c roqKu3peHHt' KaK Teoperl4rlecKoro, TaK 14 rlpaKTr{qecKoro npI,rMeHeH ug.. B cBflg1rc 9Tr4M,HaMlr 6rua cKoHcrpyl'IpoBaHa ycraHoBKa, c r4crroJrb3oBaHlreM qu6poarxyHHBepca[bHbIX npeq]B]roHHhrx npz6opon, Korop€u no3BoJrrer rrccJleAoBarbKoMrIJIeKcHhrx cBoficts MeTaJIJIoB 14 noJlynpoBoAHr4Koa n rnepAoM 14 xs4AKoMcocTo.sHl4.f,X.
Tperrr rJIaBa flocBtlqeHa TepMo.quHaMuqecKr,rM caoficrsaM o6re*osaccneAoBa*ufl" Baxnoe Mecro B u3rreHI4I,I noJrylpoBoAHr4KoBhrx aHTrrMoHHAoB r{apceHI4AoB r€lJIJIa'tt rn 4nofinrrx coeALrHeHlrfi tuua AIIIB' saHuMaer r.rccJre.qoB aHr4exoe0Suque'Ta TepMl4r'ecKoro pacllr'pe'vfl 14 TenJroeMKocrb, u ux Koppenf,rlr{uMex(Ay gneKTpuqecKrlMl4 u repMoAllHaMkrqecKnMu cnoficrnauu. flosrouy, nrlepBylo oqepeAb, neo6xoAt'tMo noJDrqrnru 6oree nonHyro repMoAr4Hurr"a.*yo

xapaKTepl'Icrt4Ky gTnx coeAl4HeHufi na ocHoBaHLIlI rrcMepeHr,rr rerrJroeMKocrrr 14rcoeQSzqr4eHTa nr'nefiHoro pacx*peHr4.f, B mripoKoM r4HTepB€rJre TeMrreparyp.
Yerneprafl rJraBa rexHoJlofl4qecKl,re [poqeccbr cr{HTe3a 14 Bbrparq uBa'uflMoHoKpI4craJIJIoB 4nofiurrx coeAuHeHnfi GaAs n GaSb. Mouorpzcruurrrbr GaBvBbIpaIrII4BaJIa B cKoHcrpyl{poBaHHofi nauu AByx3onHofi ne.rn, TeMneparypa ueqefinoropofi cra6nnzsupoBaJracb c srrcoKofi ToqHocrbro Ao +zoc. HanaucKoHcrpyllpoBarra AByxsoHHat rleqb AJLf, cllHTe3aurroJqrueHur Kpr4craJrnos GaBv.
krfl 3arrlt4Tbr or B3ar{MoAeircr'us KBaprIa c BerrlecrBoM BBhlcoKoreMneparypHofi soHe rreql4 6ula I{crIoJrB3oBaHa rpa6uronar JroAoqKa,BHyrpI'I roropofi HaxoAt4Jlocb Berqecrso. Brlf,cHkrJrocb, qro Ar.f, EccneAyeMbxHaMJ'I coeALIHeHuir c reMneparypHhrM lpaAr.reHTorr,r 305-310 K Mox(Ho BbrpacrrirbMoHoKpI'rcr€IJIJIhT c xopomefi orpamofi. lloragaHo, qro Lr3 BbrcoKorenaueparypuoft

o6racrrn ''equ, rAe pacnonoxeHo BerqecrBo, raloo6p€BHhre [poAyKThr
au00ynql4pyrcr B Hl43KoreMleparypnyro o6racrb 14 Kpr4crarrnr43yrorcr.

flp" odqefi HaBecKe 5-6,^1 BerrlecrBa, BpeMrr BbrAep)KKlr aMnyJrhr npureMrleparypHoM rpaALIeHre 25'30'C cocraBJlt.t 7s-80 
". 

np" raroft HaBecKr{ uTIPOAOJIXI4TEJIbHOCTI4 OTIbITA CKOPOCTb MACCbI NEPEHOCA PABHA 68 Mr/.I.
B te'{eHLIu 175-145 u nenpepblBHoro npoqecca Bbrpacr}rJr}r Kpr4cr€rrrnrr Ga3v Arzuofi 4-6 MM c pa3MepaMr,r rpaneir r,s-2,5 *r. Ha ocHoBe cepuu



Ae6aerpaMM ,'opo',moB GaBv u peHTr€HorpaMM KaqaHr{rr MoHorcpucr€rJrJroBcoeAl.HeHufi Ga Bv 6rrml BBrqxcJIeHhr napaMerp'r gneMe'Tapnofi rqefiru.
'{zccepmqzoHHiul pa6om 3aBepmaerc.f, o6u{arrau BbrBoAaMz, crrr4cKoMrlr{TapoBaHuofi nareparyphr r,r [pr4Jrox(eHrreM. Hapxay c oqeBr4AHo ycnexoM BrloJryqeHuLr HoBbrx HafrHhrx pe3yJlbraroB Alrcceprarlnor{Har paoora He JrHrueHaHeKoTophrx HeAocTaTKOB.
7. 3aMeqanufl rro ArcceprarlrroHnofi pa6ore.
B raqecrBe 3aMeqaHafi uoxHo orMerr{Tb cneAyroqee:
1' B nepnofi rnane floArnany 1.5 He cJreAoB€uro 6u par4eJrr.rrb Ha 6oreeMeJrbKue cocraBJrf,rorqre - 1 .5. 1 _ 1.5.4.
2' lnany 2 Al4cceprallull (crp.36-6a) Mo)KHo 6rrno 6u co4parlrrb 6esyqep6a Ha ocHoBrryro crpyKTypy z BcJreAcrBLre gToro Ha z4efiHoM KoHrlerrtrr.Hpa6oru.
3. llpune4dHHax Ha crp. 103, pnc. 4.g 4racceprar\r4'r,a raK)Ke nHacrp. 15,prc' 5 aarope0epata npnne4€nuax Ar.ralpaMMa cocrorHr.r pa3p$a crrcreMbrGaSb-GaAs o6pasoabrBaror raK Ha3blBaeMyro (nerJr.) n4crepe3r4ca>, QzsnqecKyrocMBrcJrB Koroporo ne o6r.scHrercr.
4' u3 pnc. 4.L5, crp. 113 4ucceprarlr4r,r u puc. g, crp. 17 anropeQepara

II'CXOAI4T, qTO JIEII4POBAHI4E XPOMOM GASb U GAAS B *O' KOHIIEHTP AI\UUnpunaecefi yKa3hrBaer Ha noBhrlrr€HLre rraarcporndpAocTlr c narn6nou .H€rMHoro
npeBbrlrraer Toro xte 3HaqeHne o6paalloB nocJre xr{Mr{qecrcofi o6pa6orru. Ho seo6nscHteTct MexaHlr3M BJIrLf,HlrrI groro r43MeHeHI4rr.

5' .{uccepraql4oHHar' pa6ora Mecr€lMn He Jrr{rrreHa HeAocrarKaMr4TexHprqecKoro r4 rpaMMaTr{qecKoro xapaKTepa.
cqzraro neo6xognMhrM orMerrnb, qro yKa3aHHhre 3aMeqaH ufl He cHrDKaerooqefi rroJloxLIren'rofi 'II.HKH pa6oru. 4^.LfrurlrroHH€ur pa6ora rpeAcraBnf,erco6oft 3aKoHqeHHoe HarrHoe zccneAoBaHr4e, B KoropoM rrocraBJreHa r.r pelreHaaKTyEUIbH€UI Har{H€UI I4 npaKTr4qecK€ur 3aAaqa cr4HTe3 n cnoficrBa aHTLTM OHnAa pr

apceHuAa raJrJrr{rr a rnepgofi n xn4xofi Qare.

8. 3arutnqeHue.

.{accepraqaoHHuul pa6ora Illapunona A.fI. Ha reMy: <<Cunreg ra csoficrsaaHTr.rMoHr{Aa u apceHr.rAa rilr[rnfl B raep40fi u xz4rcofi Qareo, ,BJr.f,erc,3aBeprueHHhrM HayrIHhIM nccJIeAOBaHr4eM, BbrrroJrHeHHbrM Ha BbrcoKoM HarrHoMypoBHe c ncnoJlb3oBaHueM pa3nxqHblx Snsu.recxr,rx MeroAoB r4ccneAoB aHvrfl.conoxyuHocrb orl4x MeroAoB I4ccJIeAoB aHufl cBrrrereJrbcrByer o AocroBepHocTrrnoJrrreHHbrx p$yJrbTaToB.
Yqurrrgat BhrruecK€I3aHHOe, cJreAyer cqr4Tar6, qro pa6ora coprcKareJurIllapunoaa A'II. coorBercrByer racnopry crerlr4€rJrbHocrr{ 05.02.01

MarepnaloBeAeHl{e (n oneKrporexnure) 
- 

ra coorBercrByer rpe6oran vrflM,lpeAbtBJLseMbIM K HafrHo-rnanzSnKallploHnblrvr pa6orau Ha cor4cKa1ue yreuoficreleHr4" KaHAlrAara HayK <<flonoxenze o nopf,AKe [pncyx(A eHUfl yr€urrxcrenenefi) BAK upu fIpeLIAeHre Pecrry6ruxe Ta4x"*".ru", yrnepxaeHHhrM
6
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rIocraHoBJIeHlIeM llpanurelbcrBa Pecrry6nraxra Ta4xnrcucraH or 26.11.2016r.,
Ilb505 H rlpeAcraBJlser co6ofi clequaJrbHo rroAroroBJreHr{yro pyKorrgcb,
coAepxaqylo coBoKynHocrb HarrHbx p$yJrbraroB u [oJrox(enufi , ntr4BktaeMhrx
AJI' 3aIrII4ThI, CBnAereJlbcrByroqux o JrLrqHoM BKJraAe B HayKy, a e6 aBTop
3acnyxfl4Baer npucylKAeHl4.f, ucrouofi yrenofi crerreHri KaHArlAara rexHr{rrecKlrx
HayK rro Bbrrfle Ha3BaHHofi cueuuanbHocrra.

OQnqna.nunrfi orroHeHT:
KaHAr4Aar rexH[qecKr4x HayK, AorIeHT raQe4pn
<fu4porexHraqecKoe crpor4TeJrbcrBo 14

Ha:apro4a X.X.
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TJroHcKuur o6lacrl, KyruoHradncrufi
, yn. H.Xycpana,73.

Paeutauoea M.A

pafiou.
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