OT3bIB
0(pHIHAIBHOIO0 ONMOHEHTA HA AHccepTanHoHHyI0 padoty Hryen Xour
Buerta: ""PazpaboTka 0CHOB TeXHOJIOTHH CHHTEe3a HAHOKOMIIO3HTA
Ag/nomuaxkpuaonntpuia npu UK-narpese', npeacraBieHHy10 Ha COHCKAHHE
Y4Y€HO#i cTeneHn KaHAUAaTa TeXHHYEeCKUX HAYK Nno cneunaabHoctsam 05.27.06
— "TexHosi0orusi 1 060pya0BaHHe /sl IPOU3BOACTBA MOJYNPOBOAHHKOB,

MaTepHaJIoB H NPUOOPOB IEKTPOHHON TeXHUKH"

i pa3BUTHSL 3JIEKTPOHUKM HA OCHOBE HAHOTEXHOJIOTMH aKTYaJIbHbIM
ABJISIETCS INPUMEHEHHWE HOBBIX MaTepuanoB, a HMEHHO, HaHOKOMIIO3HMTa
Ag/nomuaxpunonutpun (ITAH), packpbiBaromiero mHUpOKHE BO3MOKHOCTH LIS
KOHTPOJUPYEMOT'O  IOJIyYE€HUs BBIFOJHBIX (DUBMKO-XUMHUYECKHUX CBOWCTB C
BBICOKUMH  3HAYEHMUsAMM  MEXAHMYeCKOH  MPOYHOCTH,  3JIEKTPO- U
TEIUIONPOBOAHOCTH ISl MaTe€pHalloB, UCIOJb3YEMbIX MPU CIUIABIEHUH CTPYKTYP
[IOJIYNIPOBOJHUKOBBIX YCTPOMUCTB.

Paspabotka ocHoB texHomoruu komrosurta ITAH ¢ HaHouactumamu Ag
IIO3BOJIUT ITIOBBICUTH HAJEKHOCTb pPadOThl CHJIOBBIX MOJYIMPOBOTHHKOBBIX
YCTPOHCTB, 3 (PeKTHBHOCTE pabOThI SHEPTeTHYECKOTO 000PYI0BAHMS U YCTPAHHUT
UMIIOPTHYIO 3aBUCUMOCTh B Marepuanax isl CIUIABJIEHUS] C BBICOKHMHU
3HAYEHUSAMHM MEXaHUYECKON MPOYHOCTH, ITEKTPO- U TEeIIONPOBOIHOCTH.

Tema nucceprauuu npezacTaBiseTCs aKTyalbHOM, TaK KaK B HACTOSIIEE
BpeMsi He pa3paboTaHbl OCHOBbI TEXHOJOTHM [OJIYYE€HUs HAHOKOMIIO3UTOB
Ag/TIAH npu HK-narpese ITAH n1s coeiviHEeHHSI 37€MEHTOB 3JIEKTPOHHBIX
YCTPOUCTB.

ABTOp JUIs pPa3pabOTKH OCHOB TEXHOJOTMH CHHTE3a HAHOKOMIIO3UTA
Ag/momuakpunonutpun  npu  MK-HarpeBe  WCMONb30Bal  COBPEMEHHBIH
KOMIIJIEKCHBIM ~ ITOJIXOJ € HCIOIB30BAaHUEM MOJEIUPOBAHHMS HA OCHOBE
MOJySMIIUPUYECKOUM pacueTHoi cxembl MNDO, TepMoauHaMUYeCKHU METOL
pacuera MMHMMU3ALMKU dHepruu ['mb6ca u meromoB PODOC, POA, Tr'A, JICK,

HK-, YO®- u BUIUMO# CIIEKTPOCKOIIHH.




B pesynsrare MNDO-pacueToB yCTaHOBJIEHBI 3HAYCHUS [UIMH CBS3H ),
BalleHTHBIX YINOB (©), nokanbHbIX 3apsnoB (q) u sHepruu cBsask (Eg). s
YCTAHOBJIEHHs OTKJIOHEHHUs CTPYKTYpPhl OT TJIOCKOH CTPYKTYpbl, COCTaBICHHUH
tonbko u3 aromoB C, W omnpeneneHuss KPUBU3HBI CTPYKTYpPbl YIJIEPOJHOIO
MaTepuana BBIYMCIEHBl PAa3HOCTH MEXJIy MaKCUMaJbHBIMA U MHMHHMalbHbIMA
3HaueHusIMH JUTHHBI cBsizH (Al), BanenTHoro yriia (A©) u nokansHOro 3apsana (Aq)
1A CTPYKTYP CyeNisHjo, CaaNyigHiz, CaaNigHaa, CyoNigHiyg.

VY CcTaHOBJIEHO, YTO YBEJIWYECHHE COePKAHMs a30Ta U COJIepIKaHusl BOAOpoaa
B CTpyKType TepmoobpaboranHoro [TAH npuBoguMT K yBEIMYEHUIO HW3MEHEHMS
BEJIMYMH  JJMHBI  CBSI3W, BAJICHTHBIX YIJIOB M JIOKAJIbHBIX  3apsloB,
XapaKTepU3yIOIUX pa3jMuue B ODHEPrHU CPOJACTBA aTOMOB K OJEKTPOHY, H
CIIOCOOCTBYET MCKPUBJICHHIO CTPYKTYPBI YIJIEPOJAHOTO Marepyraia ¥ yMEHbIICHUIO
SHEpPruu CBA3U.

Moiens BBIOpaHHON CTPYKTYphl HOJIMMeEpa MOATBEPKIAAETCS C TOMOILBIO
merona P®IC, rme nuku s Cls (E,,=284,8 3B) u Nls (E;=398,6 3B)
COOTBETCTBYIOT CTpyKType TepmooOpaborannoro ITAH. Pesynprarer pacdera
OTpaXarT u3MeHeHus coctaa Tepmoodpadorannoro ITAH npu MK-narpese. Ilpu
ysenuuenun temneparypbl MK-narpese ITAH 1o 600 °C konuenTpanus aromos C
ysenmumBaetcs 10 79,0 at.%, a aromoB N ymensmaercst 10 18,0 at.% B monumepe
1o jagHbM OsKe-CIIeKTPOCKOINH, Moy4eHHbIM Ha criekTpoMeTrpe PHI-680.

BhINONHEHO MOJeNIUMpoBaHue CTPYKTypsl TepmooOpaboranHoro ITAH B
3aBUCHMOCTH OT cojiepkanus aromoB O. Jlnsi KBaHTOBO-XMMHYECKHUX DPacyeTOB
BoIOpanbl  cTPYKTYyphl CysNiyOHpa, CaaNijyOsoHys, CysNiyOsHips, CyiNypOsHs.
VCTaHOBIIEHO, YTO YBelIMYEeHHE coiepkaHus kuciopoxa or 1 jgo 4 atoMOB B
cTpykType TepmooOpaboranHoro I[TAH mnpuBoauT K yBEIHYEHHIO W3MEHEHHS
BeJIMYMH  JUIMHBI  CBSI3W, BAJEHTHOrO yIjla W JIOKAJIBHOIO  3apsja,
XapaKTepH3YIOLIUX pa3iiyie B SHEPruM CPOACTBA aTOMOB K JJIEKTPOHY, H
CrIocOOCTBYET — WMCKPHBIEHHIO CTPYKTYpbl —TepmooOpabGoranHoro IIAH
yMEHbIIEHUIO E ;.

KBaHTOBO-XMMHYECKHUE PAaCcYeThl MOATBEPKICHbI ¢ TTOMOIIBIO MeTo10B MK-



B pesynsrare MNDO-pacueToB yCTaHOBJIEHBI 3HAYCHUS [UIMH CBS3H ),
BalleHTHBIX YINOB (©), nokanbHbIX 3apsnoB (q) u sHepruu cBsask (Eg). s
YCTAHOBJIEHHs OTKJIOHEHHUs CTPYKTYpPhl OT TJIOCKOH CTPYKTYpbl, COCTaBICHHUH
tonbko u3 aromoB C, W omnpeneneHuss KPUBU3HBI CTPYKTYpPbl YIJIEPOJHOIO
MaTepuana BBIYMCIEHBl PAa3HOCTH MEXJIy MaKCUMaJbHBIMA U MHMHHMalbHbIMA
3HaueHusIMH JUTHHBI cBsizH (Al), BanenTHoro yriia (A©) u nokansHOro 3apsana (Aq)
1A CTPYKTYP CyeNisHjo, CaaNyigHiz, CaaNigHaa, CyoNigHiyg.

VY CcTaHOBJIEHO, YTO YBEJIWYECHHE COePKAHMs a30Ta U COJIepIKaHusl BOAOpoaa
B CTpyKType TepmoobpaboranHoro [TAH npuBoguMT K yBEIMYEHUIO HW3MEHEHMS
BEJIMYMH  JJMHBI  CBSI3W, BAJICHTHBIX YIJIOB M JIOKAJIbHBIX  3apsloB,
XapaKTepU3yIOIUX pa3jMuue B ODHEPrHU CPOJACTBA aTOMOB K OJEKTPOHY, H
CIIOCOOCTBYET MCKPUBJICHHIO CTPYKTYPBI YIJIEPOJAHOTO Marepyraia ¥ yMEHbIICHUIO
SHEpPruu CBA3U.

Moiens BBIOpaHHON CTPYKTYphl HOJIMMeEpa MOATBEPKIAAETCS C TOMOILBIO
merona P®IC, rme nuku s Cls (E,,=284,8 3B) u Nls (E;=398,6 3B)
COOTBETCTBYIOT CTpyKType TepmooOpaborannoro ITAH. Pesynprarer pacdera
OTpaXarT u3MeHeHus coctaa Tepmoodpadorannoro ITAH npu MK-narpese. Ilpu
ysenuuenun temneparypbl MK-narpese ITAH 1o 600 °C konuenTpanus aromos C
ysenmumBaetcs 10 79,0 at.%, a aromoB N ymensmaercst 10 18,0 at.% B monumepe
1o jagHbM OsKe-CIIeKTPOCKOINH, Moy4eHHbIM Ha criekTpoMeTrpe PHI-680.

BhINONHEHO MOJeNIUMpoBaHue CTPYKTypsl TepmooOpaboranHoro ITAH B
3aBUCHMOCTH OT cojiepkanus aromoB O. Jlnsi KBaHTOBO-XMMHYECKHUX DPacyeTOB
BoIOpanbl  cTPYKTYyphl CysNiyOHpa, CaaNijyOsoHys, CysNiyOsHips, CyiNypOsHs.
VCTaHOBIIEHO, YTO YBelIMYEeHHE coiepkaHus kuciopoxa or 1 jgo 4 atoMOB B
cTpykType TepmooOpaboranHoro I[TAH mnpuBoauT K yBEIHYEHHIO W3MEHEHHS
BeJIMYMH  JUIMHBI  CBSI3W, BAJEHTHOrO yIjla W JIOKAJIBHOIO  3apsja,
XapaKTepH3YIOLIUX pa3iiyie B SHEPruM CPOACTBA aTOMOB K JJIEKTPOHY, H
CrIocOOCTBYET — WMCKPHBIEHHIO CTPYKTYpbl —TepmooOpabGoranHoro IIAH
yMEHbIIEHUIO E ;.
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cnekrpockonurt M Osxe-criekTpockonuu. [lo npanueiM  Ojke-CIIEKTPOCKONUH
YCTaHOBJICHO, YTO NpH yBeludeHuu Temneparypsl MK-Harpesa momumepa ot 600
10 900 °C yBenuuuaercs conepkanue C, u ymensiaercs cogepxkanue N u O.

C momop0 MeToga MUHMMM3aLUKM CBOOOAHOM sHeprun I'mb66ca 6Gbimum
MCCIIeIOBaHbl peaklMy BOCCTaHOBJIEHUSI Ag IpU HArpeBe C MOMOIIBIO IIPOJYKTOB
AecTpykuuu nonumepa: H,, CO, C,Hy. Bo3MoikHbIe peakiiuy BOCCTaHOBIEHUS Ag
npu HarpeBe kommnosuta AgNOs/ITAH noarBepkaeHbl ¢ IOMOIIBIO AAHHBIX
MeToZa TepMmorpaBumerpuyeckoro asanusa (TT'A), wucnons3ys ycTaHOBKY
Discovery TG™ (TA Instruments, CILA). B cmyuae xommosuta Ag80/TTAH npu
280°C NOJy4aeTCsl TONBKO Ag, YCTAaHOBJIEHHOE METOJOM pPEHTIeHO(a30BOro
aHanusa (PDA).

C momompro Y® u BHIUMON CIEKTPOCKONMH YCTAHOBIEHO, YTO IIPH
pactBopennn AgNO; B jaumerundopmamune (JIM®PA) npu 25°C mosBusercs
noJoca rornommeHust okono A=300 M, KoTopas cBsi3aHa ¢ B3auMojeicTBHEM Ag’
¢ rpynnamMd -CN  [OJIMaKpUIOHUTpWIZ MW 0Opa3oBaHUEM KOMILIEKCHOIO
coenunenns Ag[CN]LNO; wmexay MeraioM W HUTPWIBHBIMM TpYIIIaMH
nonuMepa. ITOT KOMILIEKC obecredynBaeT MpeAIIecTBYIOIIEe COEeqUHEHHE s
CuHTe3a HaHo4acTul Ag. [locne BbIEpKKH TIpH 70°C pactBopa AgNO; u ITAH B
anvetundopmamune (JIM®A) B obmactn A=380+407 uM nosBiseTcs nojoca
abcopbuuu, oTBedarollas 3a BO3HUKHOBEHHE HAHOYACTHL Ag, KOTOpBIE
CTaOM3M3UPYIOTCS KOMIIEKCHOH XHMHYECKOI CBA3bIO C HUTPHIBHBIMA IPYIIIAMHA —
CN nonumepa.

[Tocie  HMK-marpesa mpu 80, 300, 450 wu 700°C xommnosuta
Ag/nomakpunonutpun (ITAH) ¢ C,=10 macc. % (HaHOKOMIIO3UT Agl0/TTIAH)
METOlaMH  CKaHMpPYIOLIeH OJIeKTpOHHOH Mukpockormu (COM) u  POA
YCTaHOBJICHO 00pa30BaHKe HAHOYACTHI] Ag ¢ pazMepoM okoo 20 HM.

IIpoBesieHo uccreioBaHWEe XMUMUYECKUX NPEBPAINCHHH B HAHOKOMIIO3MTE
Ag/nonmmakpunoHuTpun Metogom MK-criektpockomnuu. MK-crekTp KoMmosura
AgNO3/TIAH nocne MK-narpesa mpu 80°C ompenensier muk (v=2160 cm™),

KOTOpBIH OOBSACHSCT MEXaHU3M CTaOWIM3ALMM HAHOYACTHI Ag B IOJMMEpE
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Onaromapss OOpa30BaHHUIO KOMIUIEKCHOW XMMUYECKOH CBsi3U Mexay Ag Hu
HUTPUIBbHBIMU T'PYIIIAMHU [TOJTUMEPA.

ABTOp M3y4HJI KHHETUYECKHE U TePMOXUMUUYECKHE 3aBUCUMOCTU METOJIaMHU
TepmorpaBumeTpuueckoro ananusa (TI'A) u auddepeHunansHON CKaHUPYOIIEH
kanmopumetpuu (JICK) na ycranoskax Discovery TG ™ (TA Instruments, CIIIA) u
Q20 (TA Instruments, CIIIA). Ilpu narpeBe xommoszuta AgNO;/TIAH AgNO;
HabonaroTes 1Be sTana npouecca. Js nepsoro (80-180 °C) u Broporo (180-270

OC) 3TANoB Npolecca paccuuTanbl 3Havenust £,=94,0-x/x/mons, ky=6,7- 10® mun™

5|
u E,=174-x/lx/mons, k=2,4 10® mun™, coorBercTBEHHO. VYcTaHoBIeHO, YTO Ha

IIepBOM 3Tare IpOoLEecC JUMUTUPYETCS KUHETHYECKOW CTaJueil, a Ha BTOPOM -
npouecc JIUMUTHpyeTcss JU((Y3MOHHOH CTaauMedl COMIaCHO pacCUUTaAHHBIM

3HaueHusM E,. AgNO; yckopser mpolecc TNpeBpalleHHH B KOMIIO3UTE IO

nanHbiM JICK. DTO moaTBepkaaercs 3K30TEPMHUECKMM TerUioOBbIM 3ddexramu,
U3MEpPEHHBIMH C TIOMOIUBI0 Meroaa auddepepeHIUaTbHON CKaHUpYIOLIEH
kanopumerpuu (ICK). Dt sx30repmudeckue 3(p(exTsl CB3aHbl ¢ AeCTPYKIUEH
I[TAH wu ¢ xumudeckumu npespameHussma  kommosuta AgNOs/TTAH,
coxepxamuMu aectpykuuio [TAH u BoccranoBienue Ag.

[TosyueHHble pe3yibTaThl UCCIIEJOBAHUM MO3BOIWIM pa3padoTaTh METO.
CHUHTE3a HAaHOKOMMO3uTa Ag/monuakpunoHUTpun npu nomoum MK-Harpea
xomnosuta AgNO;/monnakpunonutpun. [[ns cunresa Hanokommnosuta Ag/IIAH
o1 ucnonb3zoBaH HMK-narpe kommosuta AgNOs/TTAH ¢ ucnonb3oBaHueM
ycraHoBok MK-narpesa «®oton» u «QHC-P610CP». Hanoxommnosur Ag/TTAH
IIPUMEHEH ISl HU3KOTEMIIEPaTyPHOI0 COSIMHEHUS TUOAHBIX, TPUOAHBIX CTPYKTYP
C MOIMOJICHOBBIMM TEPMOKOMIIEHCATOPAMHM IIPH  H3TFOTOBJIEHHH  CHIIOBBIX
TIOJYyIIPOBOJAHUKOBBIX IPUOOPOB  IpHU 280°C mox maBieHmem 1 Kkr/mm.
YCTaHOBIEHO, YTO KOMIIO3UT C HAHOYACTHIIAMU Ag NPUBOAUT K IOIYYEHHIO
0e3epeKTHOro CoeMHEeHUst U 00pa30BaHUIO OJHOPOIHOM IUIEHKH Ag, KOTOpOe
MOATBEPXKACHO C IMOMOIIBK PEHTIEHOBCKOIO MUKpOTOMOrpada u pesyabTaTaMu
XMMHYECKOro  aHamuW3a ¢  [OMOLIBKD  METOJOB  aTOMHO-a0COpPOIHOHHOM

crnektpockonuu (AAC), xpomarorpaduu U PeHTTEHOBCKOIO MHKpOAHAINW3aTOpa
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(PMA) INCA-350. Ilo naHHBIM METOJOB XMMHYECKOrO aHaju3a B IOJYYEHHBIX
obpa3uax npu 280°C koHientpauus Ag Gbu1a Gonbie 95 mace.%.

B pesynbrare mpOBENEHHBIX MCCIEAOBAHUN TIOJIY4YEHBl pe3yJbTaThl,
OTJIMYAIOLLMECS HAYYHOH HOBH3HOM:

- BIIEpPBbIE TEOPETUYECKH M IKCIEPUMEHTAIbHO 00OCHOBaH Croco0 CHUHTE3a
HaHOYAcTUIl Ag B TMOJIHAKPUIOHUTPHUIE C ITOMOIIBI (UUKO-XUMHUYECKTX
nporeccoB B komnosute AgNOs;/IIAH mnox neiictBuem WK-narpeBa Ha
aBTOMaTU3UpOBaHHbIX ycTaHoBKax «®oton» u «QHC-P610CP» (Hoy-Xay Ne33-
249-2013 OUC);

- BIIEPBBIE C IMOMOILLBIO MOTYIMIUpHUUEcKOr pacyeTHOM cxembl MNDO s
CTPYKTYpsl TepMoobpaborannoro [TAH ycranosneHo, 4To yBenndyeHue aToMoB N,
H u O ymensmaer tepmoctabunbHocts [TAH. Biustaue aromoB N u O Ha
TEPMOCTa0MIBHOCTh ~ CTPYKTYpPBl ~ IOJMMEpa M pe3ylbTarThl  pacyera
SKCIEPUMEHTAJIBHO TTOATBEPXKAEHB! ¢ roMolbio MetoaoB POOC, Oxe- u MK-
CIIEKTPOCKOTINH;

- BIIEPBBIE Ha OCHOBE M3Y4YE€HMs KMHETHUKU U MeXaHW3Ma oOpa3oBaHUs TPH
HK-narpese HaHouactuny Ag B [IAH, coumepkamem AgNQO;, yCTaHOBIEHO, 4TO
nectpykuusi  komnosuta AgNO;/TIAH wmaumnaercss mpu  70°C, koropas

XapakTepu3yeTcs JUMUTUpPYIOLel kuHeTuuyeckoil cramueit (E,=94 xJ[x/monb),
pacnagom komriekca Ag[CN],NO, u Boiienennem H, u CO, crocoGeTByrommm

BOCCTAHOBIIEHMIO HOHOB Ag ¥ 00pa30BaHMIO HAHOYACTHII Ag ¢ Pa3MEpPOM OKOJIO
20 HM.

IlpakTuyeckass 1LEHHOCTb  MOJYYEHHBIX  pe3yJbTaTOB  OMpeeseTcs
pa3paboTKO¥M OCHOB TEXHOJIOTMM cHUHTe3a HaHokommosuta Ag/TTAH npu HK-
Harpese kommosura Ha ocHoBe IIAH wu AgNO; ¢ wucnons3oBaHueM
aBTOMATHU3UPOBAHHBIX YCTaHOBOK «Doton» u «QHC-P610CF».
CunresupoBannblii mpu MK HarpeBe wnanokommosut Ag/ITAH cnocoben
coemuuate mpu 280 °C u P=1 kr/eM® auojHble, TPUOAHBIE CTPYKTYpPBHI C
MONIMO/IEHOBBIMM ~ TepPMOKOMIIeHCaTopamu. (AKT O TNpUMMEHEHHWH CHHTE3a
IOJIMMEPHOTO KOMITO3MTa ¢ HAHOYACTULIAMU cepedpa B TEXHOJIOTHU U3rOTOBIIEH S
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mMaTepuaga JUIsi CIUTaBJICHUS KOMIIOHEHTOB J3JIeKTPOHHBIX YycrpoiictB. OAO
«ITproKcKHit 3aBOJT LIBETHBIX METAJLIIOBY ).

BbiBOIbl U pEeKOMEHJAIMM JUCCEpPTALUU MMEIOT BayKHOE 3HAYEeHHe 1JIf
HAYKH H NPAKTHKH TEXHOJIOTHM IIPOM3BOJACTBA MaTepUaloB M NpUOOPOB
9NIEKTPOHHOM TEXHUKH, B YACTHOCTH, MATEpPUANIOB, MCIIOIb3YEMBIX IIPU
CIUIABJAEHUU CTPYKTYP MOIYTPOBOJHUKOBBIX YCTPONUCTB

Jucceprauusi sIBISETCS XOpOLIO CTPYKTYPUPOBAHHOHM, aBTOpedepar
NPaBWJIBHO M IOJIHO OTpakaeT cojepkaHue paldoTel. 3agayd ucc/ieI0BaAHUS
COOTBETCTBYIOT MOCTABJIEHHOH uHeJu H pe3yabtaram paborel. CojepixaHue
JuccepTauuy OTpakeHo B 14 HaydHbIX padOT, B TOM 4YMclie 5 cTaTei B )KypHasax,
pexomenaosanHelXx BAK no crienmansnocty, 8 crarteit B cOOpHUKax MaTepuaioB U
JOKJIaIOB MEXAYHApPOAHBIX KoH(pepeHuuid. [To Teme muccepranuu mnosydeHo 1
Hoy-Xay u akT o npuMeHeHuHU.

Tema  ngucceprauum  "Pa3zpaboTka  OCHOB  TEXHOJOrMHM  CHHTE3a
HaHokoMno3uTa Ag/mosmakpunonutpun  npu  MK-narpese" coorBeTcTBYyeT
BbIOpanHO# crenuansHocTH 05.27.06 — "TexHomorus u o0OpymoBaHHE s
MPOU3BOJCTBA IIOJYPOBOAHUKOB, MaTepHaloB U MNPUOOPOB 3JIEKTPOHHOMN
TEXHUKH'".

IIpencraBieHHble B JUCCEpPTAllMM HAy4YHbIE T[IOJIOKEHUS W  BBIBOJIBI
000CHOBaHBI H [JOCTOBEPHbI, TaK KaK TIOJy4YeHbl C HCIIOJIb30BAHUEM
COBPEMEHHBIX METOJ0B MOJEIUMpOBaHUs U pacuera. [losydyeHHBIE pe3yabTaThl
TIOJITBEPIK/IEHBI C IOMOIIBIO IKCIIEPUMEHTAIbHBIX UCCIIEOBAaHUMN, NMPOBEIEHHBIX
Ha COBPEMEHHOM 000pYJI0BaHUH, U OIMyOJIMKOBAHBI B PELIEH3UPYEMBIX XKYypHalaxX,
coxepxaumxcs B criucke BAK.

HecmoTpst Ha JocToMHCTBA AMCCEpTAllMM, CIIEIYeT OTMETHTh ClIeAyIOL:e
3aMevaHus:

- MOJENIMpOBaHKe CTPYKTYypbl TepmoobpaboranHoro ITAH onpenenuno
3aBHCHMOCTb TEPMOCTAOMIIBHOCTH CTPYKTYPBI MOJMMEPa OT COAEPIKAHMs aTOMOB
N u O, Ho Gonee MHPOPMATUBHBIM ISl 3TOM paboOThl OBIIO ObI UCCIEIOBAHIE

3aBUCUMOCTH TMapaMeTpoB CTPYyKTypel kKomno3uta Ag/ITAH (mmnHa cBsi3y,
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BaJICHTHBIE YTJIbl, IOKAJIbHbIE 3apsi/ibl, SHEPIUU CBS3U) OT COAepKaHus aToMoB N.u
0O;

- aBTOp B 3 TrJaBe JIMCCEpPTAllM¥ aHAJIU3UPYeT CHUHTE3 HaHOKOMIIO3UTa
Ag/TTAH npu UK-HarpeBe orpaHuyeHHBIM KOJHUYECTBOM XUMHUYECKHUX pPeaKIIHi.
IIpu stoM otcyrcTByeT peakuuss oOpaszoBanusi AgOH, kotopas oObscCHsET
BO3HUKHOBeHUE Ag,0;

- HCCJIEIOBaHME MPUMEHEHUs HAHOKOMIIO3UTa Ag/NOJIMAKpUIOHUTPUI B
TEXHOJIOTUM CILIABJIEHUS] KOMIIOHEHTOB 3JIEKTPOHHBIX YCTPONCTB HE COAEPIKHT
TEXHUYECKUX XapaKTePUCTUK COEAMHEHHs (DJIEKTpUYecKoe COINPOTHUBIICHHUE,
MEXaHMYECKHE XapaKTEePUCTHKH, TEepMOCTaOMIBHOCTB) Osaromaps cior Ag,
obecrnieunBaroIeMy CILIABJICHHE;

- CleyeT OTMETUTh OTCYTCTBHME IaTeHTa MO TeMme paboThl, OCOOEHHO
YUYHUTBIBasi BBICOKYIO IPAKTUYECKYIO 3HAYMMOCTh pacCMaTpUBAeMOit poOIIeMEbl.

VYKa3aHHble 3aMEYaHHs HE CHWKAIOT OOIIMI BBICOKHIM HAay4YHBIH YPOBEHB
pabotel. Takum 06pazom, MOXKHO crenaTh 3aK/IOYEHHE, YTO IO CBOEH HaydyHOi
HOBU3HE U MMPAKTHYECKON 3HAYUMOCTH JUCCEPTaLUsl COOTBETCTBYET TpeOOBaHUAM
BAK P® cornacHo n. 9 «llonoxenuss o0 NpUCYKIEHHHM Y4YEHBIX CTENEHEW»,
YTBEpXKIAEHHBIX mocraHoBieHueM [IpaBurensctBa PO n. 23 (Ne 842, or 24
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