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[TOACHUTEJIBHAA 3AITMCKA

[locTynatonie Ha oOydeHHWe TIO TMporpaMmaM IIOJATOTOBKHM  HAydHO-
MeTarormdecKnX KajpoB B acCHHUPAHTYypE CHAIOT BCTYNHUTEIbHBIC WCIBITAHUS B
COOTBETCTBHH C (eIepalbHBIM TOCYIaPCTBEHHBIM O00pPa3oBaTeIIbHBIM CTaHIaPTOM
BBICIIIETO MPO(hecCHOHATILHOTO 00pa3oBaHus (YPOBEHb CIICIIUAINCTA WM MarucTpa).

[IporpaMma BCTYNMUTENBHOTO HCIBITaHUS MO Tpodrmmo moarotoBku 01.04.07
«Du3nKa KOHIEHCUPOBAHHOTO COCTOSIHUS» OXBaThIBAeT 0a30BbI€ MPEICTABICHUS O
CTPOGHUU W CBOWMCTBAX KOHICHCHPOBAHHBIX CPEI, a TakkKe P CIEeHUATbHBIX
paszenioB COBPEMEHHOW (M3WMKM TBEpPHOro Teia, W3 OOJBIIOTO MHOrooOpa3us
KOTOPBIX, C Y4eTOM pa3BuBacMbiXx B Al'Y NPHOPUTETHHIX HamNpaBJICHUI, BBHIOpAHBI
BOIPOCHI, CBS3aHHbIE C (U3UKONM W TEXHOJIOTHEH MAarHUTHBIX MAaTepUaOB U
OTJICTbHBIX HAHOCTPYKTYPHPOBAHHBIX CPEI.

[Ipy cmade BCTYNMUTENHHOTO HCIBITAHHUS COWCKATENb JOJDKEH OOHAPYKHTh:
MOHUMAaHWE TIPUHIIMIIOB TEOPHUH KOHISHCHPOBAHHBIX CpEJ; BIJIAJCHHE OCHOBAMH
MaTeMaTHIECKUX METOJ0B OIUCAHHS CTPYKTYPBI, COCTOSTHUS M CBOMCTB TBEPIBIX TEIT;
3HAaHUE OCHOBHBIX TMOHSTHH, SBJICHHH M 3aKOHOB, OTHOCSIIMXCS K JaHHOW 00JacTH
HAyKH{, 3HAHWE METOJOB TMOJyYE€HUSI M WCCICAOBAHUA CTPYKTYphl U CBOWCTB
KPUCTAUIOB; BIAJEHUE TMPEACTABJICHUSIMA O B3aMMOCBS3H «COCTaB—CTIPYKTypa—
CBOMCTBa—(PYHKIIUM» psiia MIMPOKO TPUMEHsIeMbIX (heppo- U PpepprUMarHUTHBIX CPe;
MOHUMAaHUE CBs3M (PU3UKH KOHJICHCUPOBAHHOTO COCTOSHUS C JPYTHMMH HayKaMH,

TCXHHKOP'I, IMPOU3BOACTBOM.
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OcCHOBHbBIE KpUTEPUH OLICHUBAHUSA OTBETA
NOCTYIAKLIEr0 B aCIMPAHTYPY
(YpOBEHb 3HAHUI MOCTYMAIOIIET0 OIICHUBAETCSA MO MATUOAJUTLHOW CUCTEME)

[ToHnMaHue TPUHIIMIIOB TEOPUM KOHAECHCHUPOBAHHBIX CPEJl; 3HAHUE OCHOBHBIX
MTOHSATHH, SIBICHUN U 3aKOHOB, OTHOCSIIIUXCS K TAHHOW 00JIaCTH HAYKH.
Bnanenne ocCHOBaMM MaTeMaTUYE€CKUX METOJIOB OIUCAHUS CTPYKTYpHI,
COCTOSIHUSI U CBOMCTB TBEPBIX TEI.

3HaHWE METOJOB TIOJIYYEHUS M UCCJIEIOBAaHUS CTPYKTYpPbl U CBOWCTB
KPUCTAJUIOB.

Brnagenve mnpencTtaBieHUSIMU O B3aMMOCBSI3M «COCTaB—CTPYKTypa—CBOUCTBa—
(GyHKIMW» psifa MUPOKO MPUMEHSIEMBIX (eppo- U heppUMarHUTHBIX CPEI.
YMeHMe apryMEeHTHUPOBAHO OTBEUAaTh Ha BOMPOCHI, BJIAJICHHE COBPEMEHHOM
HAy4YHO-TEXHUYECKOU TEPMHUHOJIOTUEH.

[lonHoTa OTBETa Ha BOMPOCHI MPOTrPaMMbl HUCTIBITAHUS M JIOTOJHHUTEIbHBIE

BOMPOCHI YICHOB MPUEMHON KOMHUCCHH.

CooTHOLIEHHE KPUTEPUEB OLICHUBAHUS OTBETA NOCTYNAIOUIETO B ACIIUPAHTYPY:

» NpaBWIbHBIC TPCJACTABICHHS, 3HAHWE OCHOBHBIX  ITOJIO)KCHUH,
TEOPETHUECKHUX U IKCIIEPUMEHTAIHHBIX METOIOB, TPAMOTHOE U TOJHOE
U3JI0’)KEHHE CYIIHOCTH BOTIPOCA, apTyYMEHTUPOBAaHHBIC OTBETHI Ha
JOTIOJTHUTEIbHBIC BOTIPOCHI — 5 OAILIOB;

» JIOCTaTOYHOE TOHMMAaHWE HW3JIaraéMOro  MaTepuaia, BIIAJCHHC
TEPMHUHOJIOTHEH, OTIEIbHBIC HETOYHOCTH W YIYIICHHS B OTBETaX —
4 6aa;

» 3HaHUE OTIENbHBIX MOJIOKEHNH 1 (haKkTOB, cilabas TeopeTndeckas 0a3a,
HEYBEepEHHasl apTyMEHTAIIUsl OTBETOB Ha BOIPOCHI - 3 Oalia;

» OTCYTCTBHE WM OIMMOOYHOCTH, Oa30BBIX NPEICTABICHUN, HE3HAHUE
OCHOBHBIX SIBJICHU M 3aKOHOB, CJa00¢ BIQJACHUE OTACIbHBIMU

TEOPETUIECKUMU WM TIPAKTUYECKUMH BOTIpOCcaMu — 2 Oasuia.



Hepequb BOIIPOCOB K BCTYIIUTCJIBbHOMY UCIILITAHUIO

1. Knaccudukaiys TBEpAbIX TEI MO TUITY XUMUYECKOU CBA3U. AMOp(QHBIE,
KPUCTAUTMYECKNE U HEYNOPSIOUYECHHBIE TENA.

2. [IpoctpancTBenHas pemerka. bazucHbie BeKTophl. BekTop TpaHcisium.
OnemeHTapHas sueiika. CUMBOJIBI Y3JI0B M KpUCTALIIOTpa MU ECKUX HAITPaBJICHUN.
Nunexcw Musepa.

3. DNeMEeHThl CUMMETPHH KPUCTAUTMUECKHX MHOTOrpaHHHKOB. [IpeoOpasoBaHms
cuMMmeTpud.  TodyeyHble W MPOCTPAHCTBEHHbIE  TPYyHNbl  CHUMMETPUMN.
Kpuctamumueckue cuctemsl. Pemerkn bpasa.

4. 3amauy, pemaeMble ¢ TMOMOIIbI0 CTPYKTYpHOro anamuza. OOime 4YepTbl
TU(PPaKIMOHHOTO  CTPYKTypHOro  aHaimza.  OcoOeHHocTH — Jaudpaxiuu
PEHTI€HOBCKHUX JIy4€el, SIIEKTPOHOB U HEUTPOHOB.

5. DHepreTMyecKkre 30HbI B KpHUCTAUIaX. OJEKTPOHHBIE CIEKTPhl METaJUIOB,
JIARJIEKTPUKOB U MOJYIIPOBOIHUKOB. YpoBeHb Pepmu. Pacnipenenenne depmu.

6. /lnHaMuKa 3JIEKTPOHOB B KPHCTAUTMIECKOM permeTke. DddeKTruBHAsS Macca.

7. DIEeKTpONPOBOIHOCT, MeTaIOB. [Ipupoia 31eKTpoCONPOTUBIICHUS! METAIUIOB U
€ro 3aBUCUMOCTb OT TEMIIEPATYPBI.

8. 30HHaT  CTpPYyKTypa, coOCTBEHHass W TIPUMECHas  TPOBOJAUMOCTH
MOJIyTIPOBOJTHUKOB. TemneparypHas 3aBUCUMOCTb IPOBOAUMOCTH
MOJTyTPOBOITHUKOB. DHEPrus aKTUBAIIMU MPOBOJAUMOCTH.

9. JlunamuKa pemeTky B TapMOHUYeCKOM NpuOmmkennd. HopManbHble kKoneOaHus
kpucTtaria. KBantoBanue konebanuii, poHonsl. Temmeparypa Jlebas.
10.CBepxmpoBoauMocTh. OCHOBHBIE  OMBITHBIE  (PAKTBI.  DIEKTPOJUHAMHKA
CBEPXIIPOBOAHUKOB. DJIEMEHTHl MUKPOCKOMUYECKON TEOPUU CBEPXITPOBOIUMOCTH.
BeicokoTemneparypHasi CBEpXIIPOBOAUMOCTb.

11.®a30Bbie mpeBpalieHUs B TBEPAbIX TenaX. CTPYKTYpHbIE M DJIEKTPOHHBIE
npeBpatteHus. Juarpammel coctosaus. [Ipasuio ¢a3 'n60ca.

12.Mexanu3mbpl 00pa3oBaHMsl M POCTa KPUCTALIOB. MeTOAbl BbIPAIIMBAHUS
KPUCTAJUIOB.

13.@ynnepensl, rpadeHsl U yriiepoaHble HAHOTPYOKH. MeTO bl TIOJTydeHUs,
CTPOCHHE U CBOMCTBA.

14 MeToabI TIOTy4YEHUST TOHKUX TUICHOK. OcajeHue TUICHOK U3 ra30Boi (a3bl.

Kunkodaznas snuTakcys.



15.Knaccudukamus aepekToB CTpyKTyphl. Toueunple nedekTsl. Jlucioxammu.
Bekrop broprepca.

16.YpaBHenuss MakcBemia B BemiecTBe. HamarHudeHue U Mojspu3anus.
Marepuansabie ypaBHeHHs. DeHOMEHOIOrnueckasi Kiaccuukalus MaTepHuasos.
17.Maruutoontuueckue >3pdextsl Dapanes u Keppa. OcodeHHOCTH MOTIOLIEHUS
cBera B heppUMarHeTukax. MarHuToonTudecKast 10 0pOTHOCTb.

18.Tunbl  MaruutHOro  ymopsinouenusi. [mamarnerusm. Ilapamaraerusm.
deppomarnetusm. AuTHdeppo- U deppuMarHeTusMm. [lpumepsl anTudeppo- u
(beppUMarHuTHBIX KpUCTALIIOB.

19.1lpsiMoe 1 KOCBEHHOE 0OMEHHOE B3aMMOAeHCTBHE. J{UITOJIL-TUITOJILHOE U CTIMH-
OpOUTATHHOE B3aMMOICHCTBHS.

20. [lpuOmxkenne MukpomarHeTusma. YpaBHenusi Jlammaca u  Ilyaccowna.
PazmaranmuuBaromme nosd. JloMeHHas ctpyktypa. CTpyKTyphl ¢ HE3AMKHYTBIM M
3aMKHYThIM MarHUTHbIM IMOTOKOM.

21.Jlomennsie Tpanuibl bimoxa m Heens. Dueprus nomenHod rpanuipsl. 180-
rpaaycHbie U 90-rpasycHble rpaHUIbI.

22.I"anpBaHOMAarHUTHEIC SIBJICHUA. D PdekT Xomia. MarHuTope3uc TUBHBIN 3D (EKT.
23.MakpocKomM4Yeckie TMporecchl MepeMarHmauBaHus. CMelleHne JOMEHHBIX
rpanunl. [lporecchl BpameHuss HamarHudeHHocTH. llepecTpoiika JOMEHHOM
CTPYKTYPBL.

24. MUKpOCKOIIMYECKUE MEXaHU3MbI TlepeMarHuumBanus. [Ipereccusi MarHUTHBIX
MOMEHTOB. YpaBHeHue Jlanmay-Jludpmmma. YdeT AUCCUNATUBHBIX IPOIIECCOB.
MexaHu3Mbl peslakcaluu.

25.CocTaBbl, CTpyKTypa u cBocTBa (peppommuneneit. O61mas popmyna COCTABOB.
TBepabie pacTBOpbl. Kpuctaimmyeckas cTpykrypa. PacmnpeneneHue KaTHOHOB.
MarnauTtHass MUKpOCTPYKTYpA.

26.CocTaBbl, CTpYKTypa U cBOMCTBa (pepporpanaroB. OO1mas ¢gopmynaa cOCTaBOB.
TBepnbie pactBopbl. Kpuctamumyeckas cTpykrypa. PacrmpeneneHue KaTHOHOB.
depprUMarHeTu3M rpaHaToB.

27.CocTaBbl, CTpPYKTypa M CBOMCTBa NEPOBCKUTONMOJOOHBIX MaHTraHuToB. OOIias
dopmyna coctaBoB. 3amemieHus. Kpuctammmueckas cTpykrypa. /[[BoitHoe

0OMeHHOE B3auMoJIeCTBUE. MarHUTHBIE U 3JIEKTPUUECKUE CBOWCTBA.



Conep:xkaHue NporpamMmmbl

. MeXaTOMHOE M MEeKMOJIEKYJISIPHOE B3aUMO/IeiiCTBHE B KOHICHCHPOBAHHBIX
cucTeMax.

Knaccudukarnus TBepabIX Tel M0 TUILY XUMUYECKOU CBsI3U. AMOp(HBIe,
KPUCTAUTMYECKHE W HEYNOPSIOYEHHBIE Tea.

. MeToa KpUCTAJLIOTpa(pMu4eCKOr0 MHAMIIUA POBAHUS.

IIpocTpancTBeHHass pemerka. ba3ucHble  BeKTOpbpl.  Bekrtop  TpaHCisuuu.
OnemenTapHas sueiika. CUMBOJBI Y3JI0B M KpUCTALIOrpaUuecKux HarpaBjIeHUi.
Nupexcst Musmepa.

. CuMmeTpusi CTPYKTYPbI KPHCTAJLIOB.

DJIEMEHTbl CUMMETPUM KPUCTAJUIMYECKUX MHOrorpaHHukoB. lIpeoOpa3oBanus
cuMMmerpun.  ToyedyHble W NPOCTPAHCTBEHHBIE  TIPYMIBI  CHUMMETPUM.
Kpuncrammueckue cucremsl. Pemerku bpass.

. OCHOBHBIE 321241 U METOAbI CTPYKTYPHOI'0 aHAJIN3A.

OyHKIMA MUKpPOpAcIpeIeaeHU. 3a1auy, pemacMble ¢ MOMOIIBI0 CTPYKTYPHOTO
aHaM3a. ODMHUCCHOHHBIE W 3O0HAUPYIOIMME METOAbl aHamm3a. OOmme depTs
TU(PaKIIMOHHOTO  CTPYKTYpPHOTO aHamM3a. OcobenHoctrn  IH(paKIAN
PEHTI€HOBCKHX JIy4€il, JJIEKTPOHOB U HEUTPOHOB.

JJIEKTPOHBI B KpHCTAIIMYeCKOi pemerke. Teopema bioxa. DHeprernueckne
30HBI B KpucTaiwiax. [Ipupoia BOSHUKHOBEHUS SHEPreTUUECKUX 30H. DJIEKTPOHHBIE
CIIEKTPbl METAUIOB, JIHUAJIEKTPUKOB M TMOJYIIPOBOAHUKOB. YpoBeHb dDepmu.
Pacnpenenenne ®epmu. D¢ddexkTuBHas Macca. DIEKTPONPOBOJIHOCTh METAILIOB.
IIpupoa 3MeKTPOCONPOTUBIICHUS METAUIOB U €T0 3aBUCHMOCTb OT TEMIIEPATYPHI.
30HHas CTPYKTypa, COOCTBEHHAs! U MpUMECHas MPOBOAUMOCTb HOIYIPOBOIHUKOB.
TemneparypHas 3aBUCUMOCTb  ITPOBOJHMMOCTH  IOJYIPOBOJHUKOB. JHEPIHUs
AKTUBALIMH MPOBOIUMOCTH.

JIMHAMHKa peleTKH B FapMOHHYECKOM NpudankeHnu. HopmanbHblie koneOaHus
kpuctawia. KBantoBanue koseOanuii, ¢hoHOHBI. Temmeparypa Jlebas. KBanToBas
TEOPUS TEIIOEMKOCTH.

CBepxnpoBoanMocTb.  OCHOBHBIE  ONBITHBIE  (paKThl.  DJEKTPOJMHAMHKA
CBEPXIPOBOAHUKOB. DJIEMEHTb MUKPOCKOIIUYECKON TEOPHUU CBEPXIIPOBOIUMOCTH.
BricokoTemneparypHasi CBEpXITPOBOIMMOCTb.

da3oBble NpeBpalicHUWs] B TBepaAbIX TeJiaX. CTPYKTypHBIE M 3JIEKTPOHHBIE
npeBpamieHus. CrnuHomanbHbI pacniag. /[Iuarpammel coctostHus. [lpaBumo ¢a3
['n60ca. PaBHOBECHS «TBEpI0E TEIO—Ta30Bast CPeAd».

. MexaHu3Mbl 00pa30BaHHUSA M POCTA KPUCTALIOB. MeToabl BbIpAlIMBAHUA
KPHCTANLJIOB.

. HanocTpykTypsbl. Oymiepensl, rpageHbl U yriepoaHble HAHOTPYOKU. MeTo b1
MOJIy4EHHUSI, CTPOCHHE U CBOWCTRBA.

. MeToabl MOJIyYeHHs] TOHKMX IUIEHOK. OcaxieHue IIeHOK U3 ra30Boil (asbl.
Kunkodaznas snmuTakcus.

. Om3uka peanbHbIX KpUCTALIOB. Kiaccudukaus nepeKkToB CTPYKTYpBL
Toueunpie nedextol. [ucmokanmu. Bekxtop broprepca. [IpmkeHue nucIIOKaIyu.
Metobpl HAOMOIEHUS TUCTOKAIIUA.



9. Buapl MaTepuaibHBIX CPel U UX NIEKTPOAMHAMUYECKHEe MapaMeTphbl.
VYpaBuenuss MakcBemia B BemiecTtBe.  HamarHwmuenne w© - mossipusanys.
Marepuanbubie ypaBHeHus. CBOWCTBAa CIUIONMIHBIX Cpel C OOIMMX TO3MITHI
ANEKTpOANHAMUKU. DEHOMEHOJIOrHIecKas KiaccupuKaus MaTepruaos.

15. Marnutoontuuyeckue 3pdextbl. Dddexter Dapanes u Keppa. Ocodennoctn
MOTJIONIEHUS CBeTa B (heppuMarHeTukax. Maruutoontuyeckasi J00pOTHOCTb.

16. TUNbI MATHUTHOTO YNOPSIA0YEeHUS.

JlnamarseTusM. [Tapamarnerusm. deppoMarHeTUs3 M. AnTHdeppo- u
dbeppumarneTusm. ['emukownanpHbI  MarHeT3M. [Ipumepsr  anTtudeppo- u
(eppUMarHUTHBIX KpUCTALIOB. J[pyrue BUIbI yIOPSA0YCHUS.

17. OcHoBHbIe BHIBI B3auMojAeilicTBUi B (peppOMArHUTHBIX KPHUCTALJIAX U HX
MaKPOCKONMYECKHE MPOSIBICHUSA.

[IpssMoe m KOCBEHHOE OOMEHHOE B3amMOJIeUCTBHE. JIUTOJb-AUTIONLHOE W CITHH-
opbutambHOE B3auMojelcTBUs. CrOHTaHHAs HaMarHUYEHHOCTh. MarHuTHas
AHU30TPOIIHS.

18. PacnpenesieHre CIIOHTAHHOH HAMATHHYEHHOCTH B KPUCTAJLIe.

[Tpubmmxenne MuKpoMmarseTusmMa. MeToJ CKaIApHOTO TOTEHIMada B 3aadax
MarHuTOCTaTUKU. YpaBHeHus Jlammaca u Ilyaccona. PasmarnmuumBaromme mnoJs.
OHepruss AOMEHHOW CTpYKTypbl. CTpYKTypbl C HE3aMKHYTBIM M 3aMKHYTBIM
MAarHUTHBIM MTOTOKOM.

19. IIpo06JieMa rpaHUYHOTO CJIOSI MEKIY JOMEHAMM.

I'panunbl biioxa u Heensi. DHeprus nomenHol rpanunibl. 180-rpagycubie u 90-
rpajaycHble rpaHullbl. JluHaMuka 1oMeHHbIX rpaHull. D¢G(EeKTUBHAsS Macca rPaHUIbL
KoaddunmeHT BI3KOCTH U TI0IBUKHOCTDH T'PaHUITBI.

20. TanbBaHoMarHuTHble sBJeHUA. IDPdekT Xosua. MarHuTopeE3NCTHBHBIN
s dexTt. KomoccampHOE ¥ TUHTAHTCKOE MAarHUTOCOTIPOTHUBIICHHE.

21. Makpockonu4yecKue Mpouecchl nepeMarHH4uBaHusI.

Cwmemenne noMeHHbIX rpanull. [Iporieccsl BpameHuss HaMarHnaeHHOCTH.
[lepecTpoiika JOMEHHOU CTPYKTYpHI. PoIb 1edeKkToB 1 B3auMOICHCTBHS TOMEHOB.

22. MuKpockon4ecKue MeXaHM3MbI NepeMar HH4MBaHH S
[Ipeneccusi MarHUTHBIX MOMEHTOB. YpaBHenue Jlangay-Jlupnmua. VYuer
JVICCUIIATUBHBIX MPOLECCOB. MEXaHU3MBI pEIaKCaALNH.

23. CocTaBbl, CTPYKTYpa U CBOMCTBA (peppoIimuHenei.

O6uras dopmyna coctaBoB. TBepapie pacTBopbl. KpucTtamumyeckas cIpykTypa.
Pacnpenenenne katroHoB. HopmanbHble U oOpaieHHble MHUHENW. MarHuTHas
MUKpOCTpyKTypa. Teopus Heenss. OcCHOBHbIE XapaKTEpPUCTHKH  (PEpPPUTOB-
[IITAHEIICH.

24. CocTaBbl, CTPYKTYpa U CBOMCTBA (pepporpaHaTos.

O6uras ¢opmyna coctaBoB. TBepapie pacTBopbl. KpucTtamumyeckas cIpykrypa.
Pacnpenenenune KaTUOHOB. deppUMarHeTu3M rpaHaToB. OcHOBHBIE
XapaKkTepPUCTUKU (HEeppUTOB-TPAHATOB.

25. CocTaBbl, CTPYKTypa M CBOMCTBA TIEPOBCKUTONOA0OHBIX MAHTaHUTOB.

O6uras  Qopmyna coctaBoB. 3amelleHus. Kpucramwmueckas CTpYKTypa.
Pacnpenenenue kaTMOHOB. MarHuTHas MUKPOCTPYKTYpPa U MarHATOCOTIPOTUBIICHUE.
OcHOBHbBIE XapaKTEPUCTUKU MEPOBCKUTONIOAOOHBIX MAHTAHUTOB.
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