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Hacrosimmas nporpamma paspa®oTaHa Ui MOCTYHAIOIIMX B aclUPAHTYpPy HAa HAYYHYIO
cneuuanbHOcTh 1.3.8 dusnka KOHAEHCUPOBAHHOTO COCTOSIHHUA.

AOGUTYpPHUEHTBI, )KEJaroIIie OCBOUTH OCHOBHYIO 00pa30BaTEeIbHYIO IPOrPaMMy IOATOTOBKU
HAYYHBIX U HAYYHO-TIEAArOTHUECKUX KaJapOB B acIUpPaHType MO HayyHOU crneuuanbHoctd 1.3.8
®dusnka KOHAECHCUPOBAHHOTO COCTOSIHMSI, JOJDKHBI O3HakoMHUTbes ¢ [IpaBunmamu mpuema B
bantuiickuii denepanbaplii yHuBepcuTeT UM. M. Kanta Ha o0yueHue mo oOpa3oBaTelbHBIM
IIporpaMMaM BbICIIETO OOpa3oBaHMsI — MporpaMmaM IOJIOTOBKM HAayYHbIX M HAay4HO-
NeJarornyeckux KajapoB B aclIUPaHTYpE.

K ocBoeHuro mnporpamMm acnupaHTypsl 10 HaydyHoil cneunuanpHoctd 1.3.8 ®usuka
KOH/ICHCUPOBAHHOT'O COCTOSIHUS AOIYCKAIOTCS JIMLA, UMEIOLIUE BbICIIee 00pa3oBaHuUE, TOATBEP-
&KJaeMoe MPUCBOCHUEM UM KBAIM(UKALUHU «CHELHUATUCTY», «IUIUIOMHUPOBAHHBIM CIIELUAINCTY,
«MarucTp», a TaKkxKe Jinla, uMeroire 6a3oBoe Beicuiee 00pa3oBaHUe (0CBOCHHE IPOTPaMMBbI CpO-
KOM He MeHee 6 JIeT) WU ClIeUaIM3UpOBaHHOE BhICIIEe 00pa30BaHKe, IPU BBIITOJIHEHUN OJJHOTO
U3 IBYX YCJIIOBUU:

— o0pa3oBaHHE PEJIEBAHTHO TPYIIE Hay4yHbIX creuuanbHocTed 1.3. dusuueckue
HaykH (B cOOTBETCTBUHU cO CIMCKOM PEIEBAaHTHOCTH HAIPABJIEHUI NMOJTOTOBKHU 10 IporpaMmam
MarucTpaTypsl W  CIHEUUAJIMTETa TIpyNIaM  Hay4yHbIX  CHEUUANbHOCTEH  (Hay4HbIM
CIELMAJIBHOCTSM) IO IporpamMmmaM acnupanTypsl B 2024 roxy, yTBEpKAEHHBIM YUEHBIM
coBeroM bOY um. U. Kanrta);

— uMeeTcsi crax paboThl B OTPACIW/AOKHOCTH, COOTBETCTBYIOLIEH TpyIe
Hay4HBIX crieruanbHoCTel 1.3. dusndeckue HayKu, CPOKOM HEe MeHee 3 JIeT.

Lesbt0 BCTYNMUTENBHOTO UCHBITAHUSA SBJSIETCS OLIEHKA 0a30BBIX 3HAHUH, MOCTYMAIOIIUX B
aCIMPaHTYpy € TOUKH 3PEHUS UX JOCTATOYHOCTH JUIS MPOBEACHUS HAay4yHO-HCCIIEN0BATENbCKON
NeSITeNIbHOCTH 110 Hay4HOH crienuanbHocTu 1.3.8 @u3nka KOHJEHCUPOBAHHOT'O COCTOSTHUSI.

BerynuTensHOE MCTIBITaHUE TT0 CHEIMATBHON TUCIHUIUIMHE HaydHOU criennaitbHocTr 1.3.8
®u3uKa KOHAECHCUPOBAHHOIO COCTOSIHMSI ITPOBOAMTCS HA PYCCKOM WM AHIJIMIICKOM fI3BIKE 110
ouneraMm B ycTHOW (popme. DK3aMeHAIIMOHHBINA OUJIET BKIJIIOYAeT 2 BOMPOCA U3 IMPEIaraeMoro
IIEepeYHs, a TaKKe coOece0BaHUE C WIEHAMH 3K3aMEHALMOHHOM KOMMCCUH, B X0Jle¢ KOTOPOIrO
a0UTypueHT OOOCHOBBIBACT BHIOOP HAy4YHOW CHEIUAIBLHOCTH, BBIOOP MPEAINOaracMoro
HAYYHOTO PYKOBOJMUTEINS M3 YHUCIa IpernojaBaTeliel U HaydHbIX pAaOOTHUKOB YHUBEPCHUTETA,
HUMEIOLUX IPaBO OCYLIECTBJIATH HAay4YHOE PYKOBOJCTBO AaCIHpaHTAMU IO COOTBETCTBYIOLIEH
Hay4YHOH CIELUaIIbHOCTH, U3JIaraeT NpoQecCuoHaIbHbIC IUIaHbl M LU MOATOTOBKU U 3aILUThI

KaHJUIaTCKOM TMCcepTaIliy 110 BEIOPAaHHOM HAYYHOM CIIEIIMAIbHOCTH



Conep:xxaHue NporpaMmbl

1. Crpykrypa TBepabIX TeJ: KpUCTaUIMYECKas  pelleTka, oOpaTHas  pelleTKa,
HKCIIEPUMEHTAJIbHBIE METO/bl MCCIEJOBAHUS KPUCTAUIMUECKON CTPYKTYphl (Iu(pakius
PEHTI€HOBCKHUX JIyuell, paccesHHe HEHTPOHOB), JKUAKHE KPUCTAIbL; TOYEUHbIE E(EeKTHl,
JUCIIOKAlUY, TJIaHapHbIe Ne(deKThl, 00beMHbIe Ne(EeKThl, KIACCU(PUKALUS TBEPIBIX TEN IO
TUILY CBSI3U, XMMUYECKHE U (PU3NYECKHE TUIIbI CBA3H.

2. da3oBble paBHOBeCHs U mepexoibl: (a3oBbie mepexonsl B (pU3MKe KOHACHCHUPOBAHHOTO
COCTOSIHUSL BellecTBa, Kiaccudukauus (a3oBbIX IepexonoB, npumepsl. CTpyKTypHbIE
(a3oBble mepexoabl U (a3oBble IPEBpAILEHMs, KpPUCTAUIM3aLus, IUIaBICHHUE, (a30oBbIe
epexo/ibl MeTaul-AUMIEKTpUK. TepmoauHamuueckass TeopHust (Da30BBIX MEPEeXoA0B B
cerHetoaniekTpukax. dazosbie nepexoxasl Il poma. Omucanue nepexona (eppomarHeTHk-
napaMarHeTuk, Touka Kropu.

3. JIMHAMHKa KPHUCTAJIHYECKON pelleTKH U TelJIOBble CBOHCTBA TBepAbIX TeJ: (POHOHBI,
(OHOHHBIE CIIEKTPBI (TEOPHsI M SKCIIEPUMEHT), BETBH KOJIeOaHUM, B3auMOJeHCTBIE ()OHOHOB,
aHrapMoHu3M, Mmojenu Jlebas u OHHIUTE}HA, TEIIOEMKOCTb, TEIUIOBOE paCLIMPEHUE,
TEMJIONPOBOIHOCTD PEIIETKH, METOIbI U3MEPEHHs (POHOHHBIX CIIEKTPOB.

4. DeKTPOHHBbIEe COCTOSIHUSI B KPHCTAIaX: CBOOOJAHBIE JJIEKTPOHBI, Teopema bioxa,
MOHATHE IICEBJONOTEHIMANA, 30Ha BpuimosHa, 30HHAs CTPYKTypa TBEPIBIX TEJ, METOJbI
HKCIEPUMEHTAIBHOTO MCCIIEOBaHUs, LMKIOTPOHHBIM pe3oHaHc, 3¢dekr ne-I'aza-Ban-
Anb¢eHa, aHHUTHIISIINS TTO3UTPOHOB.

TepMoaMHAMHKA M CTATHCTHKA 3J1EKTPOHOB B TBEPABIX TeJax: pacnpeneneHue depmu s

3JIEKTPOHOB, IUIOTHOCTb COCTOSTHMM, 2JEKTPOHHAs TEIUIOEMKOCTb, CTATUCTHKA 3JEKTPOHOB MU

IBIPOK B HOJIYNPOBOJHHMKAX, COOCTBEHHBIM IOJIYNPOBOIHUK, YypoBeHb (dDepmu, reHepauus u

pEeKOMOMHAIHSI HEPAaBHOBECHBIX HOCUTEIIEH TOKA.

30HHAs1 CTPYKTYpa NOJYNPOBOJAHHKOB, IHMIJEKTPUKOB M MOJYMETAJIOB: IPUOIIKEHUE

3G GEKTUBHON Macchl, TUHAMUKA 3JIEKTPOHOB M ABIPOK B IOJIYNPOBOAHUKAX, IMOIYMETaJLIbL,

JIM3JIEKTPUKH, MTOJISIPOHBI, SKCUTOHBI, KOHTAKTHBIE SBJICHMUS.

KuneTnyeckue cBOWCTBA TBEPABIX TeJ: JEKTPOIPOBOIHOCTh, TalbBaHOMAarHuTHoIE (3ddekT

XoJsuta, MarHeTOCONIPOTHBIICHHE), TEPMOIIEKTPHUUYECKHE SIBIICHUS, TEPMOMArHUTHBIE SBICHUS U

TE€PMOIaJIbBAHOMATHUTHBIE SIBIEHUA. TemIonpoBoHOCTb. 3akoH Bunemana-dpaHia, KBAHTOBBIH

s ekt Xoimna.

Muddy3usa: aromuas mubdysus u apeinid, auddys3us HoOcuTened 3apsma, COOTHOIICHUS

OlHIITElHA.

CrnekTpockonusi TBepAbIX TeJ: SBJICHUE MAarHUTHOIO pE30HAHCA, SAEPHBIH MarHUTHBIN



10.

11.

12.

13.

14.

15.

16.

PE30HAHC, YCIOBUE HAOIIOAEHUsS SIEPHOr0 MarHUTHOTO pe3oHaHca, SIMP B skuakux U TBepAbIX
TeNax, CHMH-CIIMHOBAsl U CIIMH-PEIIeTOYHAs pejlakcalus, sIepPHbI KBaJIpYyNOJIbHBIA pe30HaHC
(ciun 1 u 3/2), meccOaypoBcKasi CIIEKTPOCKOIIHSI.

Marneru3m: opOMTaNbHBIA  JUMAMAarHeTU3M M MarHeTU3M  CBOOOIHBIX  3JIEKTPOHOB,
rapaMarHeTH3M HOHHOIO OCTOBa M mnapaMarHetusm [laynu, cuibpHbBIe M cilaOble MarHUTHBIE
MoJisi, KoolepaTuBHble siBieHUs (deppo-, aHTH(Eeppo- M (PeppHUMArHUTHOE YIOPAIOUYCHUE),
aTOMHas U JIOMEHHas MarHuTHas CTPYKTypa, cTeHku broxa um Heens, cnuHOBbBIE BOJIHBI,
pasMmepHbie 3(PQPeKThl (TOHKWE MAarHWTHBIE IICHKH, IWJIMHIPUYECKHE MarHUTHBIE JIOMEHBI),
npolieccel nepemarinuuBanus, 3gpdexr bapkrayseHa, cnuHOBbIE CTEKIA.

CBepxnpoBoAMMOCTb: OCHOBHBIE CBOICTBAa CBEPXIPOBOJHHMKOB, INIyOMHA MPOHMKHOBEHMS,
JUIMHA KOT€PEHTHOCTH, (eHOMeHosornueckass teopust I'mn3Oypra- Jlannay, cBepXNpOBOIHUKU
NIEPBOrO U BTOPOTO POJa, BUXPEBBIE HUTH, SJHEPIETUUYECKUE IIENU, KyIEPOBCKUE Hapbl, TEOPUS
Bbapauna-Kynepa-Ilpudepa (BKII), ryaaensubiii 3G dext Ixo3edcona, BEICOKOTEMIIEpaTypHas
CBEPXIIPOBOAUMOCT.

Caepxrekyvectb: ['enmii-3 u remuii-4 - KBAaHTOBBIE JKUAKOCTH W KPHUCTALIBI, (pa3oBbIe
JMarpaMMbl  CBEPXTEKYYECTH, 3JIeMEHTapHble BO30YXIeHHs, 003e-KOHAEHCAlUs aTOMapHBIX
ra3oB IIEJIOYHBIX METAJJIOB.

KBanTOBOE ycHileHMe W TreHepalusi CBeTA: BbIHYXJICHHbIE W CIIOHTAHHBIE MEPEXOJIbI,
KOd(QPHUIMEHTHI DUHINTEIHA, KOTEPEHTHOCTh CBETA, IIMPHUHA CIIEKTPA CIIOHTAHHOTO HM3ITyYeHHS,
OJIHOPOJIHOE ¥ HEOJITHOPOJIHOE YIIUPEHHUE; aKTUBHASI Cpelia, OTKPBITHII PE30HATOP, MOJAbI, BPEMsI
KM3HM MOJbl TIACCUBHOTO pPE30HATOpa, AU(paKIHOHHBIE TOTEPU, THUIIBI PE30HATOPOB,
YCTOMYMBOCTh PE30HATOPA, I'AYCCOBBI MTyYKH, YCIOBUS I'€HEpALMM CBETa, CHHXPOHHU3ALUsI MO,
MOJYJISIIHS JOOPOTHOCTH.

KBanToBble reHepatopnl cBeTa: renuii-HeoHOBBIN sazep, CO»- mazep, pyOWHOBBINA asep,
HEOJMMOBBIA  J1a3ep, IOJYNPOBOJHUKOBBIC JIa3epbl, 30HBl PA3pEIIEHHBIX COCTOSHMH,
PEKOMOHMHAIIMOHHOE CeueHne, ypoBeHb Depmu, kBa3nypoBeHb DepMi, ycI0BHE HHBEPCHU.
Ontuueckue 3QPexThl U MOAYIATOPHI CBETA: IEKTpoONTHYECKUE 3((HEKTh B KPHUCTAIUIAX,
JUHEHHBIA M KBAJPATUYHBIM 3JIEKTPOONTHYECKUN 3(P(EKT, UIeKTPOONTHUECKHUE MOAYIATOPHI,
aKycToonTnyeckui >dexr, pexumbl audpakimum Pamana u  bperra, akycroomrudeckue
MOJYJISITOPBI, MAaTHUTOONITHYECKHE 3D (HEKTHI.

HeauHeiiHasi onTuka, napamMeTpuYeckue IpolecCchl: HEIUHEHHbIE BOCIPUMMYHBOCTH,
KIaccu(uKanusl HENMMHEWHO-ONTHYECKUX AI(PQEKTOB, TEeHEpalnusi ONTHYECKHX TapMOHUK,
MIPOCTPAHCTBEHHBII CHHXPOHU3M, METO/IbI CO3/1aHusl ()a30BOr0 CHHXPOHHM3MA, TeHEepalus BTOPOi
U TpeThel TapMOHHMKHM, IApaMETPUYECKHE B3aWMOJEWCTBHUSA, BBIHYKICHHOE pPACcCEsHUE

Manpensmrama-bpumrossa.



17. HenuneiiHasi reoMeTpuyeckasi ONTHKA: HEJIUHEHHOe mapaboiMyecKkoe  ypaBHEHHE,
YCTOMYMBOCTh IUIOCKOM BOJHBI B HEJIMHEMHOW Cpele, MPOCTPAHCTBEHHBIE COJIMTOHBI,
caMo(OKyCHpPOBKa U CaMOKaHaJIU3alHs.

18. KorepeHTHbIe pe30HAHCHbIE MPOIECCHI: ONTUYECKUI PE30HAHC U JBYXYPOBHEBas CHCTEMA,
KOTepeHTHbIE TMEepexXoHble TMpouecchl (mpeueccuss Pabu, onTuyeckue HyTaluW, 3aTyXaHUE
cBOOOIHOM UHIYKINH), (POTOHHOE X0, KOTEPEHTHBIE IEPEXOTHbIE MTPOLECCHI TPU ABYX(HOTOHHOM
pe30HaHCe,  CBEpX(UIyOpeCLEHLUs, paclpoCTpPaHEHHE  YIbTPAKOPOTKOIO  MMITyJbCa B
YCHJIMBAIOLIEH cpelie, CaMOMHAYLIMPOBAaHHAs IPO3PAYHOCTh, PACIPOCTPAHEHUE UMITYJIbCA CBETA B

YCIIOBHUAX aIII/IaﬁaTI/I‘IeCKOFO CJICJOBaHM:.

Kpurepun onieHuBaHus ypPOBHS 3HAHUI

OneHka 3HaHUHM MOCTYMAIOLIETO B acmHUpaHTypy mpousBogutcs no 100-6anpHOl mIkase.
MaxkcuManbpHBIH Oajll 3a OTBET Ha JK3aMeHalMOHHBIM Omner — 100. MuHMMaIbHBINA Oan,

COOTBETCTBYIOIIHMH MOJIOKUTENBHON orteHKe — 50.

86-100 0anyoB BBICTABIIETCA DSK3aMEHAIIMOHHOW KOMHCCHEH 3a OOCTOSATENbHBIA U
00OCHOBaHHBII OTBET HA BCE BOMPOCHI HK3aMEHAIIMOHHOTO OUJIETa U JOMOIHUTENbHBIE BOMPOCHI
JICHOB DK3aMEHAIMOHHOW Komwuccuu. [locTymaromuii B acnmupaHTypy B IpoIlecce OTBETa Ha
BOIIPOCHI AK3aMECHAIIMOHHOTO OWJIeTa MPAaBWJIBHO OIPEICIsSeT OCHOBHBIC TOHSATHS, CBOOOJIHO
OpUEHTHPYETCS B TEOPETHYECKOM U MPAKTUYECKOM MaTepuaye Mo MPeAoKeHHOW TeMaTHKe.
DK3aMeHyeMbIil TOKa3bIBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TIIyOOKOEe 3HaHHE OCHOBHOTO U
JOTIOJTHATEIFHOTO MaTeprajia, yCBOWJ PEKOMEHJIOBAHHYIO JUTEPATypy; MOXKET OOBSICHUTH
B3aMMOCBSI3b OCHOBHBIX TIOHSATHH; MPOSBISET TBOPYECKHE CIOCOOHOCTH B TIOHMMAaHUU U
W3NIOKEHWH Marepuana. B xome coOecemoBaHUS yCTaHABIUBAETCS BBICOKAs CTEMCHb
MOTHBHUPOBAHHOCTH K IMOATOTOBKE U 3aIllUTE KAHIWJATCKOW AMCCEPTAUU B TEPUOJ OCBOCHUS
MPOrPpaMMBbI aCITUPAHTYPHI, HATMYHE HAYYHOTO 3aJelia 10 TeMe IUIAHUPYEMOTo WCCIICIOBAHMSI,
YYacTHs B UCCIICIOBATEIILCKHUX TPOSKTaX, HAYYHBIX TPaHTaX, CTYJICHYSCKUX KOHKYpCax.

66-85 0a/I0B BBICTABISETCS TOCTYMAIOIIEMY B AacCHHUPaHTypy 3a TpPaBUIbHBIE W
JIOCTATOYHO TOJHBIE OTBETHI HA BOIPOCHI YK3aMEHAI[MOHHOTO OWIIeTa, KOTOPHIE HE COJAepKar
IpyObIX OIMMOOK M HETOYHOCTEH B TPAKTOBKE OCHOBHBIX MOHSTHH W KaTErOpWi, HO B MpoOIlecce

OTBC€TAa BO3HHUKIM OHNPCACICHHBIC 3aTPYAHCHUA IIpW OTBETC Ha MOOIOJHHUTCIBHBIC BOIIPOCHL



YJIEHOB HK3aMEHAIlUOHHOW KOMHCCHH. OJK3aMEHYEMBIH ITOKa3bIBACT JOCTATOYHBIA YPOBEHb
3HaHUU B IIpeJenax OCHOBHOINO MaTepuala; YCBOWJ JIUTEPATYpy, PEKOMEHJIOBAaHHYIO B
mporpamMmme; cnoco0eH OOBSICHUTL B3aMMOCBS3b OCHOBHBIX HOHSTHH Ipu AOHNOJHHUTCIBbHBIX
BOIIpOCax 3K3aMeHaTopa. JlomyckaeT HeCyIIeCTBEHHbBIE IOTPEIIHOCTH B OTBeTax. B xone
co0eceloBaHUsl YCTaHABJIMBAETCA BBICOKAs CTENEHb IOATOTOBIEHHOCTH IOCTYHAIOUIEr0 B
acCmHUpaHTypy K TIPOBEACHUIO CAMOCTOSITEIbHBIX HAyYHBIX MCCIEIOBAaHUN 110 BbIOpaHHOU
Hay‘{HOfI CIICHUAJIBHOCTU WU MOTHUBHUPOBAHHOCTHU K IMOATOTOBKC KaHI[I/II[aTCKOfI AuccepTanuu B
nepuoa OCBOCHUA MPOrpaMMbl aCIIMPAHTYPBI U €€ 3allUTC.

50-65 6aJ10B BBICTaBIISIETCS TIOCTYMAIOIIEMY B aCIUPAHTYPY MPU HEAOCTATOYHO MOJTHOM
1 O0OCHOBAaHHOM OTBETE€ Ha BOMPOCHl K3aMEHAIMOHHOTO OujeTa M TpU BO3HUKHOBEHUU
CCPBC3HBIX 3aTPYI[HCHHfl IIpru OTBETC HA JOMOJHUTCIIBHBIC BOIIPOCHI YJICHOB 3K3aMCHaHI/IOHHOI>JI
KOMUCCHU. 3K3aMCHyeMBIfI IMOKAa3bIBACT 3HAHHUA OCHOBHOI'O MaT€puajia B MUHUMAJIbHOM 06’I)€M€,
3HAKOM C JIMTEPATypOH, PEKOMEHJIOBAaHHOM mporpaMmou. Jlomyckaer CylieCTBEHHBIE
MOTPEIIHOCTH B OTBETaX, HO 00JajaeT HEOOXOAMMBIMU 3HAHUSMHU IJI1 UX YCTPAHEHUS IO
PYKOBOJCTBOM 3K3aMeHaTopa. B xone coOecenoBaHHs YCTaHABIMBAETCA HU3Kas CTENEHb
MMOATOTOBJICHHOCTU IMOCTYHAIOIICTO B ACIIMPAHTYPY K IMPOBCACHHUIO CAMOCTOATCIIbHBIX HAayYHBIX
I/ICCJIGZ[OBaHI/Iﬁ (B TOM YHUCJIC Ha OCHOBAHMU aHAJIM3a HNPCACTABICHHBIX HWHAWBHUAYAJIbHBIX
JIOCTH)KEHUI) 10 BBIOpAaHHOM HAy4YHOM CIEUMaJbHOCTH; MOTHBAIUs K IOJATOTOBKE
KaHJIUJATCKOW HUCCEPTAalUU B IEPUOJ OCBOEHUS MTPOTPAMMBbI ACIIUPAHTYPhl HU3Kasi UM COBCEM
OTCYTCTBYET

0-49 6ayJ10B BHICTABIISETCS B CIIydae OTCYTCTBHS HEOOXOJMMBIX JUISI OTBETa HA BOTPOCHI
9K3aMEHAIIMOHHOTO OWJIeTa TEOpPeTHYECKMX U MNPAaKTUYeCKMX 3HaHUHM. DK3aMeHyeMblIi
MOKa3bIBaeT MPOOETBbl B 3HAHUSIX OCHOBHOTO MaTepuala, JOIycKaeT NMPUHLIUITHAIBHBIE OIINOKI
B OTBETAaX, HE 3HAKOM C PEKOMEHJIOBAaHHOMW JIMTEPATYpOH, HE MOXKET MCIPABUTh JIOMYIIECHHbIE

OILITMOKU CaMOCTOSTEIBHO.
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