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IIporpamMmMa BCTYNHMTEIBLHOIO IK3aMEHA
JJISl MOCTYNAIOIIUX B TOKTOPAHTYPY
HA rpyniy o0pa3oBareibHbIX IPOrPaMM
D101 — «MarepuaJjioBeieHre U TEXHOJIOTMSI HOBBIX MATEPHAJIOB)

I. O0uIne moJ10KeHNs

1. IIporpamma cocraBieHa B coorBeTcTBUM ¢ Ilpukazom MunHucTpa
oOpazoBanus 1 Hayku Pecnyommku Kazaxcrtan ot 31 okTsi6ps 2018 romga Ne 600 «O6
yTBEPKJIeHUH TUIIOBBIX ITpaBWII TpUeMa Ha 00y4EHHUE B OpraHu3aluy 00pa3oBaHus,
peanusyronie o0pa3oBaTelbHbIE MPOrpaMMbl BBICHIETO M IOCIEBY30BCKOTO
oOpazoBaHus» (1ayniee — TUNOBbIE TpaBUia).

2. BeTynurenbHBIM 3K3aMEH B JIOKTOPAHTYPY COCTOMT M3 coOeceloBaHus,
HAINMCAHUs 3CCE U K3aMEHa 1Mo MPO(UIII0 rpyIIbl 00pa30BaTeNIbHBIX MPOTPAMM.

biox bannet
1. CobecenoBanue 30
2. Occe 20
3. DK3aMeH no mpoQuIIIo TPYIIbI 50
o0pa3oBaTeIbHON MPOTPaMMBI
Bcero/mpoxonnoit 100/75

3. IIponomKUTEIbHOCTh BCTYIUTEIBHOIO 3K3aMeHa - 3 yaca 10 MuHyT, B
TEUEHHE KOTOPhIX TMOCTYMAOIIUNA TMHIIET 3CCe, OTBEYaeT Ha DBJICKTPOHHBIN
sK3aMeHaMoHHbIM OmneT. CoOecelmoBaHuEe TMPOBOAMTCS Ha 0Oa3ze By3a JI0
BCTYIIUTEIBHOIO SK3aMEHA.

I1. IlopsiioK MpoBeAeHUSA BCTYNUTEIBHOI0 IK3aMeHa

1. IMoctynaromue B JOKTOPaHTYpY Ha rpyniy o0Opa3oBaTelbHbIX MPOrpaMM
D101 — «MarepuanoBeneHMe M TEXHOJIOTHMS HOBBIX MaTepUaNOB) MHUIIYT
npobieMHoe / Temaruueckoe 3cce. OobeM 3cce — He MeHee 250 cioB.

Ilens scce — omnpenaenuTb YpOBEHb AaHAJIMTHUYECKUX W TBOPUYECKUX
CIIOCOOHOCTEH, BBIPAXKEHHBIX B YMEHUHU BBICTPAUBATh COOCTBEHHYIO ApIYMEHTALIUIO
Ha OCHOBE TEOPETUYECKUX 3HAHNMN, COLIMAIIBHOIO U JIMYHOTO OIIBITA.

Bune! acce:

— MOTHMBAallMOHHOE 3CCE€ C PACKPBITUEM IOOYIUTENBHBIX MOTHUBOB K
UCCJIe/I0BATENIbCKOM A TENbHOCTH;



— Hay4YHO-aHAJIUTUYECKOE 3cce C OOOCHOBAHHMEM AaKTYalbHOCTH W
METO/IOJIOTHUH [IAHUPYEMOTO UCCIIEA0BAHUS;

— MpoOIEMHOE/TEMATHUECKOE 3CCE, OTpaKaloIIee PAa3IMYHbIE ACIEKThI
HAyYHOTO 3HaHUS B IPEIMETHON 001acTH.

2. DIEKTPOHHBIN 3K3aMEHAMOHHBIN OUJIET COCTOUT U3 3 BOIIPOCOB.

Tembl AJ19 MOATOTOBKH K 3K3aMEHY O NMPOQUII0 TpyHibl 00pa30BaTeIbHOM
MPOTPAMMBIL:

Jucnunianna «CoBpeMeHHOe MaTepuaI0oBeleHe»

l. «YabTpaaucnepcHble UM HAHOCTPYKTYPHbIe MaTepuasbl. QdaacTu
ux npuMeHeHusi. Hanonopomku, Metoabl ux cuHTe3a». Crocold ocaxiaeHus,
rejb-MeTOoJl, CIOCOO0 BOCCTAHOBJICHHSI M TEPMUUECKOT0 pasyiokeHus. dusnueckue
METO/IbI OJyYEHHSI TOPOIIKOB. MeXaHn4eCcKre METO/IbI IOJYUYECHHS U3MEJIBUYEHUEM.
XHUMHUYECKUE METOBI CUHTE3A.

2. «O0beMHBIE HAHOCTPYKTYPHbIe  MAaTepHajbl, CHOCOOBI  MX
noaydenusi. KoHTposupyemasi KpucTra/uiM3anus amMopQHbIX MaTepHAaJIOB.
KomnakTupoBanue YJIABTPAAMCIIEPCHBIX MOPOLIKOBY. NHureHcuBHas
iacTuueckass  aeopmanusi MarepuaioB € OOBIYHBIM  pa3MepoM  3€pHa.
HaHonpoBONOKM ¥ HAHOBOJIOKHA. TEXHONOTMM TOJy4YeHHUs, OOpabdOTKH W
nepepadoTKu METANIMYECKUX, KEPAMUYECKUX, aJIMAa3HbIX MaTepuaioB (Ha OCHOBE
CYNEPTOHKHUX MOPOIIKOB, BOJIOKOH U IUIEHOK). TexHOoMOoruu noixyyeHus, o00padoTKu
U TIepepabOTKU KOMITO3UIIMOHHBIX MaTEPUAIOB U MOKPBHITUI ¢ HAHOCTPYKTYpOii (Ha
OCHOBE CYNEpPTOHKUX MOPOIIKOB, BOJOKOH M IUIEHOK). MeTombl HCCIeAOBaHMS
CTPYKTYPHI U CBOMCTB U YIPABICHUS UMHU.

3. «BbIpamuBaHue MOHOKPHCTAJLJIOB. Ocolennoctu
nagexroo0pa3oBaHus B 0€3IMCJOKANMOHHBIX M MAJOAUCIOKANOHHBIX
MOHOKpHCTA/UIaX. BunsiHue 3arpsi3HAOIIMX npumecei». TexHonorus
U3rOTOBJIECHMS IIACTUH. PopMHpoBaHME NPUOOPHBIX CTPYKTYp. BbIpaminBanue
AMUTAKCUATBHOU  CTPYKTyphl. IIpoGiembl KpeMHHEBOW  ONTORIEKTPOHUKHU.
ToHKOIIJIEHOUHBIE CTPYKTYPBI HA OCHOBE aMOP(GHOTO T'MAPUPOBAHHOTO KPEMHHS U
POJCTBEHHBIX eMy MarepuaioB. DynnepeHsl — Marepuaibl OyayIero.

4. «MerajsimyecKkue KOMIO3MIMOHHBbIE MaTepuaabl. KoMno3numonubie
Marepuajbl ¢ AJIOMHUHHMEBOWl, MArHUEBOW, THUTAHOBOM MAaTpPHIECH.
Kommno3zuunonubie MaTepHuaJbl Ha OCHOBe HeCMeIIMBAKIIMNXCH
METAUIMYeCKHUX KOMIIOHeHTOB. CucreMbl Ha ocHOBe wmeamw». CloucTtbie
KOMITO3UIIMOHHBIE MaTepHasibl. AJIOMOCTEKIOIIacTuky (cuansl). Pa3paboTka
TEPMUYECKU CTAOMIBHBIX KOMIIO3UTOB HA OCHOBE TYTOIJIABKUX METAJUIOB. YIIIEpoI-
YIJIEPOJAHBIE KOMIIO3UIIMOHHBIE MaTepuajbl. ApMUpYIOIIUME KapKacbl. Marpuiibl
YVKM. Kepamuko-MeTauIM4eCKUE KOMIIO3UIMOHHBIE MATE€pUAIIbl- KEPMETBHI.
TpanchopMalIOHHO-YTIPOYHSAEMbIE KEPAMUYECKHE KEPAMUYECKUE MaTepUaJIbl.

5. «lIpou3BoacTBO  MOPOWIKOB. @OYHKUMOHMPOBAHHWE, OYHMCTKA,
cMelmiuBaHue, aerazamus». llomydeHue, mnepepaboTka W NpPHUMEHEHHE



COBPEMEHHBIX HEOPraHMYECKUX ITOPOIIKOBBIX MarepuaynoB. KommaktupoBaHue
nopomikoB.  IlopomkoBeie cramu. [IpoM3BOACTBO  MOPOIIKOBBIX — JETAJICH.
VYrpasneHue CTpyKTYypOr U CBOMCTBAMU MTOPOIIKOB, MAaTEPUAIIOB U U3JEIUN U3 HUX.

6. «CoBpeMeHHOEe MaTepHaJioBeleHHe KOHCTPYKIMOHHBIX MATEPUAJIOB
Ha 0a3e MeTA/LUIOB, HHTEPMETA/UIMYECKUX U HEMETA/UIMYEeCKUX COeIUHEeHU,
NOJJUMEPOB M KePaMHUKH, Ppad0TAIIUX B 3KTPEMAJBbHBIX YCJIOBUAX).
Kapomnpounsie ctanu. Cynepcranu. O0nacTu X NPUMEHEHHS U YCIOBHSI CITYXKOBbI.
HukeneBwie, kene30-HUKEIEBbIE, KOOAIBTOBBIE CILIaBbl. MOHOKPUCTAIIINYECKUE
CIUIaBbl, HANpABICHHbIE OJBTEKTUKE. IIpoHMIIaeMble >KapONpPOUYHBIE CIUIABBI.
CoBpeMeHHbIE JUCKOBBIE HHUKENEBbIe CcIUlaBbl. WHTepMerammuabl. TuTaHbl |
KEJe30.

7. «KOHCTPYKUMOHHBbIE CTAJU M CILIABbI NOBBILICHHOM HAJAEKHOCTH.
Broicokonpounbie craam». Koppo3umonoctoiikue crtanu W cruiaBbl. CriiaBbl
cneruanbHOro Ha3HaueHus1. CriiaBbl ¢ maMAaThIo GOopMbL. DPPEKThI MaMsITH GOPMBI
u ceepxynpyroct. Cynepdeppursl. CTanu u3 ayCTEeHUTHOTO Kiacca.

8. «Amop¢pHo-MeTa/uinueckue cmiasbl. Ilonydyenne. MexaHu4YeCKHi,
MATHUTHBIA U XUMHYECKHe CBOICTBa». TepMuueckasi CTabUIbHOCTh aMOP(PHBIX
METAJUIMYECKUX CIUIaBOB. CBEpPXIIACTUMHOCTh MATEPUANIOB, €€ PA3HOBUIHOCTH.
CepxmactTuunble Matepualibl. CTpyKTypHasi CBEPXIUIACTUYHOCTh. CTpyKTypHas
CBEPXIUIACTUYHOCTh KEPAMHYECKHX MarepuaioB. CBEpXIUIACTUYHOCTh aMOP(GHBIX
CIUIaBOB  (MeTayuiMueckux  cTekoid). CBepXIUIacTUYHOCTh MpU  (Pa30BbIX
MIPEBPALIECHUSX.

9. «CuHTe3 BBICOKONPOYHBIX TNOJMKPUCTAJIOB U3 rpadura ¢
HCIOJIb30BAHUEM CJIOKHOJIECTMPOBAHHBIX KaTaau3aropoB. CHCTeMbl HUKeEJb-
XpPOM, HUKeJIb-XpPOM-yIiiepon». Cucrema HUKEIb-XpOM-MeTalll. BeicOKonpouHble
aJMa3HblEe TMOJUKPUCTAIUIBI Uil W3TOTOBJICHUST WHCTPYMEHTOB. BpIpamuBanue
KPYIIHBIX MOHOKPHUCTAJUIOB ajiMa3a. Vcrmonp30oBaHHE anMa30B HAyKOEMKHX
TEXHOJIOTHSIX.

10. «<HoBble MarmuTHble MarepuajbD». I[logremsr: Marautorsepabie
MaTepuajibl Ha OCHOBE CHCTEM JKeJIe30-HUKEIb-aTIOMUHUN-KOOANBT, KeJIe30-
XpOMKOOaIbT,  MapraHel-aJIIOMUHUM,  KOOanbT-TUIATUHA,  JKeJe30-IUIaTHHA.
CredyeHHbIE TIOCTOSSHHBIE MAarHuThbl. [IJIEHOYHBIE TIOCTOSHHBIE  MAarHUTHI.
MarnutomMsirkue Marepuaiipl. JJNEKTPOTEXHHYECKHe cTaiu. [IpennsmoHHbIe
MarHUTOMSITKHE CIUJIaBbl Ha JKEJIE30-HUKEJIEBOM M KeJIe30-KOOAIBTOBOM OCHOBE.
AMopdHbIE ¥ HaHOKpUCTAJUIMYECKWE CIulaBbl. Depputbl. MarHutomsirkue
dbeppuThl cCOo CTPYKTypo# mimuHenu. deppuThl ¢ TeKCOTrOHAIBHOM CTPYKTYPOI.
@eppuThl CO CTPYKTYPOU TpaHaTa.

11. «SIBJIeHMe CcBepXNpPoOBOAUMOCTH». (CBEpPXHPOBOASIIEE COCTOSHUE U
OCHOBHBIE  TPYyHIIbl  CBEPXIPOBOMSIIMX  MarepuaioB.  KoMIO3WIIMOHHBIE
CBEPXIIPOBOJAIINE MATEPUAIIBI, OCHOBHBIE TPUHIIUIIBI UX CO3/IaHMUSI.

12. «@uznveckoe MaTepuaJioBeleHre MeTAJLIHYeCKUX 7|
HEMETAUINYEeCKUX HEOPraHUuYeCKMX M OPraHM4YeCKUX IUICHOK, CJI0eB U
MHOTOCJIOMHBIX cUucTeM». DUBNKO-XUMHUYECKUE OCHOBBI HM3MEHEHHUS CBOWCTB
MOBEPXHOCTE MaTepuajoB HAHECEHHWEM IOKPBITUS U MOAUMUIIMPOBAHUEM.



TexHosoruss  HAaHECEHHsT  HEOPraHWYECKUX  IOKPBITUH. CoBpeMeHHbIe
AHAJIMTUYECKUE U CTPYKTYPHBIE METOABI UX UCCIEAOBAHUSA U KOHTPOJIA.

13. « M HOTOKOMIIOHEHTHbIE HAHOCTPYKTYpPHbIE IVICHKID).
CamocmaspIBaroImuyecss MOKPBITHS JUIi  MEAMIMHBL. MeETOnbl HCCIEI0BaHMUS.
TernnonpoBonsmue nokpeiTus. [lokpeiThs, oOiagaromye Kapo-KOppO3UOHHOM
CTOMKOCTBIO UM  CTOMKOCTBIO K  BBICOKOTEMIIEPATYPHOMY  OKHUCJICHMIO.
Okyctukoontuyeckue  NOKpbITHS.  [IOKpbITMA W1 MHUKPOSJIEKTPOHUKH.
MHOTOCIONHBIE TOKPBITUSA B OIITUKE.

14. «IToxxoapl K KJaCCH(PUKAIMH MATEPHUATIOB». KOHCTPYKIIMOHHBIE M
byHkmoHanbHble MaTepualsl. Kiaccudukamus marepranoB no GyHKIHOHATBHBIM
CBOWCTBaM.

15. «IlonynpoBogHMKOBBIE KBaHTOBbIE TOYKH KaK 3aMeHa
TPAAUMUHUOHHBLIX HEOPraHHYECKHX M  OPraHMYeCKHX JIOMHHO(OPOB».
['erepocTpyKTypsl M CBepXpemeTkd. KBaHTOBBIE TOYKM B OMOJIOTMYECKHUX
UCCIENOBAHUAX. TEPMOIIEKTPUUECKAE MATepUANIbL. TPOWHBIE IOIYIPOBOAHUKA U
MHOTOCJIOMHBIE TETEPOCTPYKTYphl Ha HX OCHOBe. CeHCHOMIM3HPOBAaHHBIE
KpacuTeseM COJIHEUHble Oarapen (sueiiku [peruens), Me30MOpHUCThIE OKCHUIHBIE
MTOJIYIIPOBOIHMKH. ITOJYIIPOBOJIHUKOBBIE KIATPATHI, CKYTTEPYAMTHI.

)II/ICIII/IH.]'II/IHa «(I)yHKIII/IOHaJIbHI)Ie MaTepHuaJabl U NOKPLITHUSD»

16. «BemecrBa, (¢a3bl, AedexrTbl. 30HHAA CTPYKTYPa KPHCTAJIIOB.
JU3JIeKTPUKH, MOJYNPOBOAHUKH, MeTa/LIbDy. OCOOEHHOCTH KaTalln3aTropoB,
CTEKOJI, JIUAJIEKTPUKOB, TOJYIPOBOJHUKOB, CBEPXHPOBOAHUKOB. (OCHOBHBIE
MPUHLUIIBL  [IOAy4YeHUus wmarepuanoB. @OopMbl CyIIECTBOBAHUSA MaTEPUAIIOB.
da3oBelie npeBpaiieHud. Poct kpucramioB. KpucTtamisl 1 METOIBI UX MOJIYYCHUS.
Buckeppl.  CuHTeTHMYECKHE  KPUCTAIBI  (YHKIMOHAJIBHBIX  MaTEpHUaJIOB.
BripaniuBanue KpucTalijioB U3 pacTBOPOB, PacIljiaBOB U ra3oBoii (a3zbl. [lonyuenue
TOHKUX IIJICHOK.

17. «CtpykTrypa am3/jeKTPUKOB. OCHOBHBbIC BHAbl MOJAPU3ALMH
AUIIEKTPUKOBY». MOHHO-penakcallMoHHasl nojgpu3anusi. MurpauyoHHass HOHHAS
noyisipu3anus. HeomHOponHbIE U HEYNOPSAIOUYCHHBbIC AMAIEKTpUKU. (OcoObie
COCTOSIHUSI M BHJABl  JIUDJIEKTPUKOB.  OnekTperbl.  [Ibe3037eKTpuKHu.
[TonukpucTaIINYeCKue JUAIEKTPUKH.

18. «Aamazonogo0HbIe moaynpoBoaHukmn». [lonynposonuuku AIIIB V u
AIIB VI XanpkoreHuAbl 3JEMEHTOB UYETBEPTOM W  MATOW  TPYIIIHL
BricokorenMeparypHble  NOJYNPOBOAHUKH.  KpucTaismM3annMOHHBIE ~ METOMABI
OYUCTKU. BrIpamuBanue KpUCTAIIOB M3 ra3oBod ¢aspl. Merom cyOnmumanmu-
koHaeHcauuu. [lomynpoBoguHukoBble — meHku.  JlerupoBanue.  OKcUIIHBIE
MOJIYTIPOBOTHUKHU, CIIOCOOBI UX MOTYUEHHUS.

19. «IliieHka kak KOMNO3UT. B3auMHOe BJIMsSIHUE IJICHKH U MOMAJI0KKH.
VYenoBust ocaxaeHuss 1 Mop(oorusi MICHKU. DNUTakcus. MeToAbl OCaKICHHS
mwieHok.  CnekrpodoromeTpusi  IUieHOK.  [IpuMeHeHue  TOHKOIUIEHOYHBIX
HaHOMAaTepHUaJoB.



20. «Teopusi 3apoabimeoOpazoBaHuss HU (GOPMHPOBAHMS IJICHKW.
ObpazoBanue neeKToB B Mpolecce pocTa MmieHoK. [lagenne yacTuil Ha MOIOXKKY,
a7copOLMs U TEPMUYECKAs aKKOMOJIALIHSL, TPOLIECCHI TPU B3aUMOIEHCTBUN aTOMOB,
MOJIEKYJI Y PaJMKaJIOB C MOBEPXHOCThbIO. XMMHUYECKOE TpaBiIeHUE (paclbLICHUE),
¢dbusznyeckoe pacnbuieHue noBepxHoctu. Karonnoe pacnsiienue. CBONCTBA TOHKUX
TieHoK. Agpre3us. M3HococToiikocTh W KO3(G(UIMEHT TpeHus. YHOpYyrocTb,
MUKPOTBEPIOCTh U TPOYHOCTh. [I[pOBOIUMOCTD CIUIOUIHBIX MJIEHOK.

21. «OcodennocTn | BO3MOKHOCTH COBpPEMEHHBbIX METOI0B
HccJieJOBaHusl MaTepuasoB». [Ipuniun padboTel 1 BO3MOXHOCTH CKaHUPYIOIIETO
ANIEKTPOHHOTO MUKpockorna. [IpuBeante npuHLuUI paboThl ¥ BO3MOXKHOCTH aTOMHO-
cliIoBOoro Mukpockona. IlpuBenure mnpuHIuMn paboTl M BO3MOXKHOCTH
IPOCBEUMBAIOIIETO  MHKpockoma. KoMOMHAallMOHHOE paccesHHE CBeTa U
PEHTI€HOCTPYKTYPHBIN aHAJIU3.

22. «Kepamuuyeckue marepuaabl». Kepamuueckue wmarepuanbsl C
JUAJIEKTPUYECKUMHU, MAarHUTHBIMU, ONTHYECKUMHU, XUMUYECKHUMH H SII€PHBIMHU
¢yskuusamu. [lepcriekTUBHBIE KEpaMUUECKUE KOMITO3UTHI. MaTepuaibsl Ha OCHOBE
HUTpUAA KpeMHUs. TBepaoQaszHble SJIEKTPONMUTHl W 3JIEKTPOAHBIE MaTepHalbl.
Bricokoremneparypusie cBepxnpoBoanuku (BTCII).

23. «Marepuajbl ¢ KOJI0CCAIbHBIM MATHETOCONPOTUBJIeHUeM». HoBbIe
MarHUTOAKTUBHbBIE KOMIIO3UTBI W  MaTepHalibl JUIsi MarHUTHOW  3aIluCH,
CHMHTPOHMKA. YCTpOICTBa 3alMCH W XpaHEHUs MHPOpMallMM Ha OCHOBE
CETHETO3JIEKTPUKOB U (peppOMarHeTukoB. MarHUTHbIE KUIKOCTH.

24. «bWOAKTHBHAfl CTEKJIOKEPAMHKA. YIIEpoX KakK MaTepHuaJ
UMILIaHTaTOB». Kepamuueckue marepuansl Ha ocHoBe Al203 u ZrO2, ruipokcui-
u ¢ropanmnaruta. eppoMarHuTHasi U paAHMOaKTUBHAs OMOKepaMHUKa JJIsl JICUCHHUsI
3JI0KQUECTBEHHBIX OITyXOJIEH. YIBTPAIUCIEPCHBIE MAHIAHUTBI B TEPMHUYECKOM
JICUEHUH PAKOBBIX OIyXOJI€H W TPAHCIOPTE JIEKAPCTB. YIIIEpPOAHas KepaMuKa JJis
CEpIEYHOTO KJIAIlaHa.

25. «Marepuanabl, MCHOJb3yeMble IS OYMCTKH Boaopoaa». Co3naHue
KOMIIO3UTHBIX ~MEeMOpaH Ui O4YHMCTKM BOJOpOJA. XpaHEHHEe BOAOPOJA.
AJICOpOLIMOHHBIE METOMbl XPAaHEHHs, UCIOJIb3YIOIINE YITIEPOIHbIE HAaHOBOJOKHA,
HAHOTPYOKH, KPUCTAIUIMYECKHE MHUKPOIIOPUCThIE METAJIOPraHMYEeCKUE KapKachl.
XHAMHMUYECKHME METOAbl XPAaHEHUS BOIOPOAA — HCIOJIb3yEMbIE MaTepHUalbl.
Meramtornapuasl Kak cpena XpaHeHus Bopopozaa. IIpOTOHHBIE BIIEKTPOJIUTEI.
BricokoTeMIiepaTypHble 1 HU3KOTEMIIEPATYPHBIE IPOTOHHBIE MIEKTPOJIUTHI.

26. «Hanomarepuanbl AJsi co3ganuss MeMmOpanm». Kriaccudukanus
MeMOpaH. MewmOpanubsie TexHomoruu. Ilomumepubie wmemOpanbl. [lopuctbie
(GUNBTPYIOLINE 3JIEMEHTHI.

27. «HaHOCTPYKTYpHpPOBaHHbIE  KPHUCTAIBI I (OTOHUKH».
@DOTOHHBIE KPUCTAIUIBI, TOAXO/IbI K cUHTE3Y. O0nacTH MPUMEHEHHUS.

28. «CmiaBpl ¢ mnamMATbI0  (GopMbl  (HUTHHOM). «YMHBI®» MJIH
HHTEJUIEKTyaJIbHbIe NOJIMMEPbD). [TpoBogsmiue MOJIUMEPHI.
[Ibe3030€KTpUUECKHE MaTepuabl LISt CO3/IaHUS CEHCOPOB.
MarauTopeosornyeckie,  dJIEKTPOPEOSIOTMYECKUe  KUIKOCTH.  Tepmo-
(OTOUYBCTBUTENBHBIE [TOJIUMEPBI.



29. «Kumaccuueckue CYIIePHMOHMKH. JIEKTPOHHO-UOHHbIE
npoBogHMKN». KaTomHble M aHOMHBIE MaTepHUAIIbl JIMTHEBBIX Oartapei. [IpoToHHBIE
MPOBOJIHUKHU HA OCHOBE 1ieppara 6apusi. [I[puMeHeHne TBepAbIX AIEKTPOIUTOB.

30. «TpoiiHble U MHOTOKOMIIOHEHTHbIe cucTemMbl». Konoma. IlpaBuna
UCIONB30BaHUsT  Ha  (a3oBblx  jguarpamMmax. lloctpoeHue  KOHOJ B
KOHIIEHTPAlIUOHHOM  TpeyroibHuke. TpoitHoe uyeTklpexda3sHoe paBHOBECHE.
[IpaBuino ¢a3 ['mb6ca.
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