Or3bIB HA aBTOpedepar JUccepTalMOHHON paboThI
coucKkaTens crereny kanunata rexnuueckux Hayk Jle Txak Ilona (HUTY
«MHCuC») na temy: «Slot — die neuarHble MIEPOBCKUTHBIE COJTHEYHBIC HJICMEHTBI C
p-i-n apXUTEKTypoii», 1o cneluanbHocT 2.2.3 — «Texnosnorns u o0opy10BaHuKE J1JIs1
IIPOM3BOJICTBA MATEPUAIIOB U TPUOOPOB HIIEKTPOHHOH TEXHUKH

Juccepranmonnas pabora Jle Txai [llona noceaiena pa3paboTKe TEXHOJIOTHH
MOy YeHHs! TIEPOBCKUTHBIX COTHEYHBIX 3IEMEHTOB C P-i-n apxXUTEKTypoi Merosamu slot-die
nedaTu. Ilporpecc B pa3BHUTHH (HOTOBOJLTAMKK HA OCHOBE TIajlONCHH/HBIX MCPOBCKUTOB
JIEMOHCTPHPYET CTPEMUTENbHBIA MPOrpecc B IOBBIIIECHUH KITJ. B 2022 r. JOCTHTHYTBI
rmokazareny 25.8 %, uTo OJHO3HAYHO TOBOPHMT O TOM, YTO JaHHBIM TUI MaT€pHaIOB HE
yCTynaeT KPeMHHIO B IPOH3BOAMTENIBHOCTH, OJHAKO BOIPOC JIOJITOBPEMEHHOM paboThl H
MacIITabHPOBAHMH TEXHOJIOTHH SBIISETCS HEPEIIEHHON TPOOIEMOH. CTouT OTMETHUTH, YTO
pexopaubie nokasarenn KIIJ[ juisi NMEPOBCKMTHBIX — CONHEYHBIX  3JIEMECHTOB (TICD)
[POJEMOHCTPMPOBAHEl Ha JIa0OPAaTOPHBIX 00paslax Malol IUIOaH (<1 em?) wu
M3rOTOBJICHBI [P IOMOIITH HEHTPU(YTHPOBaHKA (CIIMH-KOATHHT) — METOJIOM, HE HMCIOIMM
NEPCHeKTHB MPU MACIITaAOUPOBAaHNK IPOMBIIIIEHHBIX MPOLECCOB. Cpeau aibTepHATHBHBIX
METOIOB HAHECEHHMS, CIOT-MATPUUHAS T€YaTh SBISETCS NMPHBJIEKATENBHON TEXHONOrMeH
U3roToBIeHUs BeICOKOd(QGekTHBHBIX [ICD ¢ psaOM TEXHUUECKHX MPECUMYIICCTB, TAKUX KaK.
BBICOKAs CKOPOCTH HAHECEHHUS, OTCYTCTBHE NNOTEPh MaTEpHaa IIPH (OPMUPOBAHUH MOKPOTO
CJ1051, BO3MOJKHOCTD I1€YaTH Ha TMOKUX MOUIOKKAX 1 COBMECTUMOCTD € IPOIECCOM «pPyITIOH-
HA-pYJOH» WM «IMCT-HA-TACT». [lepOBCKUTHBIE COJHEYHBIE OJIEMCHTBI  ABIAIOTCAH
MHOTOCTONHBIMM ~ [ETEpPOCTpYKTYpaMu. BakHo  OTMETHTh, YTO  KpUCTALIA3allMA
GOTOAKTUBHOTO ~ MHKPOKPHCTAUIMYECKOTO  CI0S  HA  TMOBCPXHOCTH  CEIEKTUBHO-
TPaHCHOPTHBIX IUIEHOK BO MHOIOM OMpPEEseT MOPGHOJIOruio TIEPOBCKUTHOM IUIEHKH H
MMeeT NPSMOE BiIHsHHUE HA TPUOOPHBIC XapaKTEPUCTUKH COJIHEYHOTO DICMCHTA. Hanuuue
[IOBEPXHOCTHBIX JIOBYIIIEK MOKET OKa3aTh CYIICCTBEHHOE BIMSHUC HA 3¢ heKkTHBHOCTE cOopa
doro-nocureseii. Taxke Ha LIYHTHPYIOLIUE CBOHCTBA [prOOPHOH CTPYKTYphI YCTpOHCTBA
MOJKET TIOBJIMATH ajre3dsi MexXIy TOHKMMH IUICHKaMi Ha rereporpanuue. HecMorps Ha
CYLIECTBEHHBII TIPOrPecc B Pa3sBUTUH METOIOB IIEYATH JUIA IIEPOBCKUTHON (OTOBOIBTANKH,
¢TMHBIH [IHKJI TIeYaTH JUlsl BCeX (yHKIIMOHAIBHBIX CIIOEB COTHEUHOT'0 37IEMEHTA [IPEACTABICH
JIMIITG B HECKOJIBKUX paboTax ¢ He Beicoknmu 3Hadenuamu KIIJ{ ~15 %. MacmrabupoBaHue

[IponeccoB )KH,HKO(I)EBHOFO HaHECCHUsI B YCIIOBHUAX aTMOC(bepr BO3JlyXa B €IHHOM ITHKIJIC



ocTaeTcsl CIIOKHOM 3a7aydeii, TpeOyrommei yyera crelupuKi HaHeceHusl U 110CcT-00paboTKH
HAHOKPUCTAJUIMYECKHX OKCHJHBIX IUICHOK, MHMKPOKPHUCTAJUTMYECKUX CJIOEB Ha OCHOBE
raJOTCHUIHBIX I[IEPOBCKHTOB M aMOPQHBIX OPraHMYECKUX TIONYIPOBOIHUKOB. Takum
o6pasom mucceprauus llona Jle Txas «Slot — die neyaTHble NEPOBCKHTHBIE COJTHEHbIE
3JIEMEeHTHI € P-i-N APXMTEKTYpOi», HallpaBleHHas Ha paspaboTky eauroro umkia SLOT
DIE TexHOMOruM JJjisl IMEPOBCKUTHBIX COIHEYHBIX DJIEMEHTOB SBJISCTCS, HECOMHEHHO,
AKTYyaJIbHOH.

B paGoTe npe/icTaBIeHbl KOMIUIEKCHBIE HCC/IeJOBAHMS, HATIPAB/ICHHbIC HA Pa3paboTKy
TEXHOJIOMHYECKOro TPoliecca CIOT MaTPHYHOM nedaTd B BO3yLIHOM arMocdepe st GpoTo-
TIOTJIOMIAIOLIMX M 3apPsA/10-TPAHCIIOPTHBIX CJI0EB NEPOBCKUTHEBIX COTHEUHBIX 3JIEMEHTOB.

K HeCOMHEHHBIM JOCTOMHCTBAM paboThl CTOMT OTHECTH YCIELIHY arpobaimio
pa3paboTaHHBIX TEXHOJOHYECKMX TPOLECCOB CIOT-MaTPUYHON medarn u 0bpaboTku
3apsafo-TpaHcrioptaeix — cmoes  NiOx, PCBM  (merano-duiepenos  C60), BCP
(GaToxympouHa), a TaK e (oro-akruBHEIX cnoes CH3NH3PbI3 u CsCH3(NH2)2PbI3 ¢
KI1J1>17 %. Tonyuennsie 3nayerust KITJ{ ABAIOTCA KOHKYPEHTOCIIOCOOHBIM 110 CPABHEHHUIO
C JIy4LIAMH OITyOJIMKOBAHHBIMM PE3YJILTATAMHE JUTS TTOJHOCTBIO CIOT-MATPHYHBIX TIE€UATHBIX
COJIHEUHBIX DJIEMEHTOB C P-i-Nl apXUTEKTYPOH.

K memocraTtkaM paboThl CTOMT OTHECTH HECKOJIBKO 3aMEYaHUi:

1) Aprop orpaHvyni MaciTabHpOBaHUE MOJYJIS JIO IBYX S9EEK, YTO HE II03BOJISET B
[IOJHOH Mepe CyAuTh O TNPUMEHHMOCTH METOJa JUis IIMPOKOGOPMAaTHOTO
TIPUMEHEHUS.

2) Pabora npejcraBaser co0OH KOMIUIEKCHOE HCCIICJIOBAHUE TEXHOIOTHYECKUX
MPOLIECCOB ¥ WX BJIMSHMS Ha NpUOOpHBIE XapakTepucTuku. CTabMIbHOCTE pabOThI
MIEPOBCKUTHBIX 3JIEMEHTOB IIPH BO3EHCTBIM IKCIUIYaTAllMOHHBIX YCIIOBHH ABIISETCS
KJII04eBOH npobiaeMoii, ojHako 110 3Toi Jactu Illonom Jle Txaem mposenen awuib
OJIMH TUIl UCIIBITAHWI. J[aHHBIE pe3yJIbTaThl TPEOYIOT NOMOIHUTENBHBIX Pa3bsICHEHUHA.

3) Tlo Tekcty aBTOpedepara JUCCEPTALIHU B;iTpeqafoi‘ca rpaMMaTHYecKue OLIMOKH.

4) OtcyrcrByer oObsicHEHHE BBIOOpa XJIOPCOAEPHKAIMX N00ABOK Ul Pa3HBIX THIIOB

TIEPOBCKHUTA.

OTMG‘IGHHBIG 3aMevaHus HE CHMOKalOT ICHHOCTH HpOﬂeHaHHOﬁ pBGOTbl., 3HaAYHUMOCTH

IpEACTaBJICHHBIX PE3YJIbTATOB 1 OGLIIYIO MOJIOMHUTENBbHYIO OLICHKY .



Takum oGpasom, auccepranuonnas pabora Jle Txas Illona «Slot — die meyarHble
IEPOBCKUTHBIE COJIHEUHBIC OJIEMEHTBI C P-I-N  apXWUTEKTYpOid», sBISCTCA Hay4YHO-
KBATM(UKALMOHHOM paboTOH, B KOTOPOHl HU3JI0XKEHBI HOBHIE Hay4YHO OOOCHOBAHHbBIE
TeXHAUECKHE M TEXHOJOIMYECKHE pelleHus M pa3paboTky, HMMEIOIIHE ONpeICICHHOE
3HAUEHUE JUIS PA3BHTHS ONTOMIEKTPOHUKH U (POTOIHEPIETHUKH.

JluccepTaiys 1Mo ypoBHIO U 06beMy BBEITIOJIHEHHBIX UCCIIEI0BAHMM, HAYYHOH HOBHU3HE
¥ MPaKTHUECcKOii LIeHHOCTH B NoJIHO#M Mepe cootsercTByeT Tpeboanusam HUTY «MHUCuCy,
MPEe/IbABISEMBIM K KAHIHJATCKUM JIUCCEPTAalMsAM B COOTBETCTBHH ¢ «llojoxeHueM o
NPUCY’KACHUM YYEHBIX CTENeHel», yTBepxkKaAEHHOro mnocraHosineHneM IIpasutenscrsa
Poccuiickoit ®enepanuu or 24 ceursiops 2013 r. N2 842 (pea. Ot 21.04.2016 r.),
NPeBSIBAAEMBIM K KAHIMIATCKMM JIICCEpPTallMsM, M Tacnopry COOTBETCTBYIOLIEH
criermanbHocTH, a ee aprop Jle Txait Illon 3acimykuBaeT npucyK/IeHUA CTENCHH Kanau1aTa
TexHUuecKkuX Hayk o cnenuansHoctH 2.2.3 — Texsonorus u obopyjpoBanue s

TIPOM3BO/ICTBA MATEPHAIIOB ¥ IPHOOPOB JIEKTPOHHOM TEXHUKH.
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