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MMUHHCTEPCTBO HAYKK U BbIcLIEro oOpa3zoBaHus PO Dopma
VIbSHOBCKHI TOCY1apCTBEHHBIH YHUBEPCUTET PM
®-IIporpamMmMa BCTYNUTEIBHOTO UCTIBITAHHUS
1. OO01ue MoJIoKeHus
1.1. HporpaMMa BCTYIIUTCIIbHOT'O HUCIIBITaAHHUSA 1o CHCHH&HBHOﬁ JUCHUITIIMHE

COOTBETCTBYIOIIEH HAay4yHOH CINEUMATBHOCTH MPOrpaMMbl MOATOTOBKM HAay4YHBIX W HAY4YHO-
Mearornieckux kaapo B acmupantype 1.3.11. du3mka noJiynpoBOAHMKOB (nanee -
[Iporpamma), chopmupoBaHa Ha OCHOBE TpeOoBaHUM (eJepaabHbIX T'OCYAAPCTBEHHBIX
o0pa3oBaTeNIbHBIX CTAHJIAPTOB BBICIIETO OOpa30BaHUS K MporpaMMaM MarucTparypbl
(cmenuanuTeTa) MO COOTBETCTBYIOIIMM HAIpaBIEHUSM (CHEUHAIBHOCTAM) MOATOTOBKH.
[Iporpamma pa3zpaborana AJis MOCTYIUICHUS HAa 00y4deHue B acnupantypy Yal'y.

[IporpamMoii ycTaHaBIMBaETCS:

- (opma, cTpykTypa, Iporenypa c1aqu BCTYMUTEIHHOTO UCTIHITAHMS,

- IIKaJIa OLICHUBAHUS;

- MakCHMaJlbHO€ U MUHHMMAaJIbHOE KOJIMYECTBO OAJJIOB Ui YCIIEIIHOTO MPOXO0KIACHUS
BCTYNUTEJIHOTO UCTIBITAHNUS;

- KpUTEpUU OLIEHKHU OTBETOB.

BerynutenbHoe UcTibITaHUE MTPOBOAUTCS HA PYCCKOM SI3bIKE.

1.2. OpraHmzanusi ¥ TPOBEJIEHHWE BCTYMHUTEIHLHOTO HCIBITAHHUS OCYIIECTBIISETCS B
cooTBeTCTBUU C [IpaBunamu npuema, YTBEpPXKICHHBIMU pEIICHHEM Y4YeHoro copera Yul'y,
JNEUCTBYIOIUMU HA TEKYIIUH O/ MOCTYTICHUS.

1.3. Tlo pe3ymbTaTraM BCTYNMUTEIHLHOTO UCTIBITAHUS, TOCTYAIONIUN HMEET TPABO MOJATh
Ha ale/UliLMI0 O HApYyLIEHWH, MO0 MHEHHUIO IIOCTYHAOIIEro, YCTAHOBJIIEHHOTO MOpPSAJIKa
MPOBEJICHUSI BCTYMUTENILHOTO HUCIBITAHUS W (WJIM) O HECOTJIaCHHM C TMOJYYEHHOW OIEHKOMN
pEe3yJIbTaTOB BCTYNUTEIBHOIO UCIIBITAHUSA B IOPSAKE, YCTaHOBJIEHHOM lIpaBumamu mpuema,
JNEUCTBYIOIUMH Ha TEKYIIHI IO MOCTYIJICHHUS.

2. ®dopma, CTPYKTYypa, Npoueaypa, NporpaMMa BCTYNHMTEJIbHOI0 HMCHbITAHMA W
IIKAJ1a OLICHNBAHHUSA OTBETOB

2.1. BcerynurenbHOE MCTIBITAHUE MO CHEUATbHON AUCIUILUIMHE MPOBOIUTCS B (opme
YCTHOTO 9K3aMEHa B COOTBETCTBHUH C TIEPEUHEM TE€M U (MJIM) BOIPOCOB, YCTAHOBJICHHBIX IAHHOU
[Iporpammoii.

2.2. Ilpouenypa mpoBeAeHHs SK3aMEeHA PEJCTABIISIET CO00I cauy sK3aMeHa B OYHOM
dbopme u (MIM) C MCHOJB30BAHUEM JIUCTAHIIMOHHBIX TEXHOJOTUM (MIPU  YCIOBUHU
UACHTU(UKALNY TOCTYNAIONINX MPU CAaYe UMH BCTYMUTEIBHBIX UCTIBITAHUH):

OYHO ¥ TUCTAHIIMOHHO.

2.3. Pe3ynaprarel  mpoBeneHUS ~ BCTYNMUTEIBHOTO  MCHBITAHUA  O(QOPMIIIIOTCS
IPOTOKOJIOM, B KOTOPOM (UKCHUPYIOTCS BOMPOCHI SK3aMEHATOpOB K mocTymaromemy. Ha
Ka)KJ0T0 MOCTYMAIOUIETr0 BeIeTCs OTACIbHBIA IPOTOKOJL.
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2.4, IIporpamma 3x3amMeHa.
[IpumMepHBIfi TepedueHbh TEM W BOMPOCOB JUIsI TMOATOTOBKM K clIadye dK3aMeHa |
dbopMupoBaHUS OUIIETOB.

1.3.11. ®PU3UKA TOJYIIPOBOJHUKOB

1. 3oHHAs TeopHUs TBEPAOIO TEiIa
VYpaBuenue [llpeaunrepa s KpHCTailia, OJHOAJICKTPOHHOE NpHOIMKeHue. PemieHue

ypaBHenus lllpenunrepa s aOCOMIOTHO CBOOOAHBIX, A0COJIOTHO CBSI3AHHBIX M CHUJIBHO
CBS3aHHBIX 3JIEKTPOHOB. 30HBI Pa3pelICHHbIX 3HAYEHWW HHEPrUU 3JIEKTPOHA B KpHUCTAIIE.
3anoJIHEHUE pPa3pEUICHHBIX 30H JHEPruU JJIEKTPOHAMHM, JEJICHHE BEIIECTB Ha METalIbl,
TUAJIEKTPUKA W TOJYNPOBOJHUKHU. 30HbI bpuinitosHa. /[BH>KeHHE DJIEKTPOHOB M JABIPOK B
KpPHUCTAJUIE IO JSHCTBHEM BHEIIHUX MOJeH, moHaTue 3((HEeKTUBHON MacChl. DiIeMeHTapHas
TEOpUsl IPUMECHBIX COCTOSTHUM.

; CratucTHKa 3JICKTPOHOB B IIOJYIIPOBOJHUKE

@yHk1us pacnpeneneHus B cratuctuke depmu-/upaka, ypoBenp depmu. Cratucruka
MaxkcBemnna-bonbiimMana 11 HEBBIPOXKIEHHOTO MOMYNPOBOAHMKA. KoHIeHTpanus cBOOOIHBIX
HOcUTENeH 3apsiia M T1oyiokeHue YypoBHs @DepMu B NPUMECHOM U COOCTBEHHOM
MOJIYIIPOBOIHUKAX. TemIiepaTypHasi 3aBUCMMOCTb KOHILIEHTpAallMM CBOOOJHBIX HOCHUTeNeH
3apsana u ypoBHs @epmu. KomieHCHpOBaHHBIE ITOTYITPOBOAHUKH.

2. JledekThl B KpUCTaLIaX

Bakancuu, Mexy3elbHble aTOMbl, AHTHUCTPYKTYpHblE J1€(DeKThl, aTOMbl IPUMECEH,
JUCIIOKALUU. DIEKTPUUECKasi aKkTUBHOCTD J1€(DEKTOB.

3. DNIEKTPOIPOBOJIHOCTH IOJYIPOBOIHUKOB

DneMeHTapHass TEOpUs DJICKTPOIPOBOJHOCTH, BPEMS pPEJIaKCalliH, JJIMHA CBOOOHOTO
npoOera. IToABMKHOCTH M €€ TeMIepaTrypHas 3aBHUCHMOCTh. TemmepaTypHas 3aBUCHMOCTh
AJIEKTPONPOBOAHOCTH.

4. PexkoMOMHAIIMS B TOJYIIPOBOJHHUKAX

N36b1TOUHBIE HOCUTENN TOKA B MOJYIIPOBOJHUKE. [ eHepalus 1 MeK30HHAsE PeKOMOUHAIINS
HOCHUTENEH, Bpems Ku3HU. PekoMOuHamus yepes jokaibHbie HeHTphI (Teopus [llokmu-Puna).
3aBUCUMOCTh BPEMEHH KU3HM OT KOHIIEHTPAllMM PAaBHOBECHBIX HOCHUTEJIEH 3apsja.
TeMnepaTypHasi 3aBUCUMOCTb BPEMEHHU KU3HU. Y PABHEHUE HENIPEPHIBHOCTHU.

5. ['anbBaHOMArHUTHBIE SIBJCHUS

DnemenTapHas Teopusi d3pdekra Xosia (cirydan MPUMECHOW H CMEIIIaHHON TPOBOJIUMOCTH).
Oddext IrTUHTCray3eHa. MiaMeHeHne aIeKTpONpOBOAHOCTH B MArHUTHOM TIOJIE.
6. TepMosneKTprUYEeCKUE BJICHUS

DneMeHTapHas Teopusi Tepmodic. SABnenue Tomcona, a¢dext [enapTre.
7. [ToJyTpOBOTHUKOBBIC JTHOJIBI
OO0pa3oBaHue 3JIEKTPOHHO-IBIPOYHOIO TMEPEeX0/a, KOHTAKTHAs PAa3HOCTh IOTEHIIMAJIOB.
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TonmuHaa 1 eMKOCTh 00JaCTH IPOCTPAHCTBEHHOTO 3apsiia. BonbT- aMriepHasi xapaKTepucTUKa
ANEKTPOHHO-JBIPOYHOIO TMEpexo]a, JUOAHAs TEOpUs BBIIPSIMIICHUSA. 3aBUCUMOCTb TOKa
HACBIIIEHUS OT TEMIIEpaTypbl U OT MapaMeTPOB MOJIYNPOBOJAHUKA. BinsHuE reHepainrioHHO-
PEKOMOMHAIIMOHHBIX IIEHTPOB Ha TMpsMOM U OOpaTHBIA TOKM B  P-N-iepexoje
(pexoMOMHAIIMOHHAS U TEHEPAIMOHHAS COCTABJISIONINE TOKA).

8. bunosnspHbie TpaH3UCTOPDI

[Mpunuun aecTBUs OUMOISPHOTO TPaH3UCTOpA. BbIpaXkeHHs A1 MOCTOSIHHBIX TOKOB,
IPOTEKAIOIIMX B TpaH3UCTOpe Tuna P-N-p, kodp@uuueHT nepeHoca B 0a3e HEOCHOBHBIX
HocuTenel 3apsana; 3pdekTuBHOCTh dSMUTTEpa. KoadduumeHT nepegaun Toka TpaH3uCTOpa B
cxeme ¢ obuei 6a3oil.

IIpuMepHBbIi IepeyeHb BONPOCOB

1. VYpasuenne Illpeamnrepa s kpuctamia. Anumabatndeckoe  MPHUOTIKEHUE.
OpnnouyactuaHoe npudmmkenue Xaptpu-Doka.

2. Bonnoas ¢yukiusa bioxa, ee cBoicTBa.

3. Pemenne ypaBuenus Illpenunrepa ans 31€KTPOHOB B KpucTayuie MetogoM Kponwra-
[Tenu (mpubM>KEHUSI, UCTIOJIb3yEMbIE B TAHHOM METOJIE).

4. 30HHBINA XapakTep PHEPreTUUYECKOro CHEKTpa JUIsl AJIEKTPOHOB B KpucTaiie. JleneHue
BEIIECTB HA METAJUIBI, AMDJICKTPUKH U TIOTYIPOBOIHUKH.

5. Ilonsarue s¢dpdextuBHON Macchl. CBsI3b dHEPruu HOcHUTeENeH 3apsaa ¢ 3(deKkTUBHON
Maccoi (JIEKTPOHBI B 30HE MTPOBOJUMOCTH).

[1710THOCTH KBAHTOBBIX COCTOSIHUI B Pa3pellieHHbIX 30HaX (30Ha IPOBOAMMOCTH).
DJNeMeHTapHas TEOPUsl IPUMECHBIX COCTOSIHUM (IOHOpHAs PUMECH ).
Oyukius pacnpeneneHust Gepmu-Jupaka; ee 3aBUCMMOCTb OT YHEPTUU U TEMIIEPATYPHI.

© o® N

Konuentpauuss Hocureneit 3apsiga. Huterpan ®epmu. Dopmynsl s pacyera
KOHIICHTpAIlMM ~ HOCHTEJEW 3apsga B  HEBBIPOKIEHHBIX M BBIPOXKIECHHBIX
MOJIYIIPOBOIHUKAX.

10. KoHueHnTpaius paBHOBECHBIX HOCUTENEH 3apsija B pa3pellieHHON 30HE (3JIEKTPOHBI B
30HE€ MPOBOJAUMOCTH).

11. TemneparypHast 3aBUCUMOCTH YpoBHS DepMU M KOHIIEHTpAIlMU HOCUTENEH 3apsijaa B
HEBBIPOXKICHHOM IOIYTIPOBOTHUKE /-TUTIA.

12.DnemeHTapHass TEOpHUs SIIEKTPONPOBOJHOCTH; npeiidoBas CKOpocTh u Aperdonas
MOJABM>KHOCTh HOCHUTEJIEH 3apsia B IMOJNYIPOBOAHUKAX. BeIpakeHue Uil yIelIbHOU
ANEKTPONPOBOAHOCTH B KPUCTAIIAX CO CMEIICHHBIM TUIIOM MPOBOJIUMOCTH.

13. OcHOBHBIE MEXaHU3MBI PACCESHUS HOCUTENEH 3aps/ia B OTYIPOBOAHUKAX M METaJUIaX.
TemneparypHasi 3aBUCUMOCTb BPEMEHHU pPeJaKCalii MOABM)KHOCTH U NPOBOAUMOCTHU
JUIS pa3IMYHbIX MEXaHU3MOB PACCESTHUS.

14.. O dext Xomna B orpaHUYEHHOM MOJTYIPOBOJIHUKE B 007aCTH IPUMECHON, CMEIIaHHON
¥ COOCTBEHHOM MPOBOJAUMOCTH B CIIA0BIX MATHUTHBIX MOJISX.

15. Tepmonnextpuueckue 3¢ dextsl (3 dexTo 3eedeka, [lenpThe, ToMcoHa).
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16.TlonsiTe pexkoMOWHAIIMK, BHUABI PEKOMOMHAIIMM B IOJYIPOBOJHUKAX; MEK30HHAS
peKOMOUHAIIHS.

17.Bpemsi KU3HU HOCHUTENIEH 3apsia IpU MEXK30HHOW H3JIydaTeJbHOM pEeKOMOMHAIUU.
3aBUCHUMOCTb BPEMEHH JKU3HU OT MOJI0KEHUs YpoBHS DepMU B OTYIPOBOJHHUKAX.

18. PekoMOuHanusi HocUTese 3apsja uyepe3 JIOKalbHbIE YPOBHH B 3aNpEIIeHHOM 30HE.
3anucath BeIpakeHue s - dn/dt.

19.3aBucUMOCTh BpPEMEHHU JKHU3HM HOCUTENEH 3apsaa OT IMOJIOKEeHUs ypoBHs Depmu B
HOJYIPOBOJIHUKE B citydae pekomOuHanuu loxnmu-Puna.

20.3aBHCHUMOCTh BPEMEHM JKHU3HM HOCHUTENEH 3apsga OT TEMIIepaTypbl B cllydae
pexomoOunanuu [loxmm-Puna.

21. BbIBOJ ypaBHEHMsI HEIIPEPHIBHOCTH.

22.TlocTpouTh PHEPreTUYECKYIO AMArpaMMy P-7-TIEpEX0/Aa, Y KOTOPOro P- U n- 00iacTu
ABIISIIOTCS  HEBBIPOXKICHHBIMU  TIOJTYIMPOBOJHUKAMHU, TIOJIYYHTHh BBIPDAKEHUE IS
KOHTAKTHOH pa3HOCTU MOTEHINAJIOB.

23. JlnomHast Teopus BBHIIPSIMIICHUS TUOJA C MONyorpaHndeHHol 06a3o0ii. ChopMyIrpoBaTh
UCXO/HbIe NpuOmKeHus. JlaTh QU3MUECKyl0 KapTUHY MPOTEKaHHWA TOKa. 3amucaTh
BBIpa)KEHUE JJIS TNIOTHOCTH TOKA U AAaTh aHAIN3 €€ 3aBUCUMOCTH OT HAIPSDKEHHUS.

24. Onucath MPUHIKI ICHCTBHS OUMOJISIPHOTO P-72-P-TPAH3UCTOPA B KAYECTBE YCUIIUTEIIS
momHoCTH. JlaTh onpeneneHue ko3 puimenTa nepeaadan Toka B cxeme ¢ o01Ien 6a3zoit
U YCTAaHOBUTH €T0 CBS3b C dPPEKTUBHOCTHIO AMUTTEPA, KOAPHUIIMEHTOM TEepeHoca
JBIPOK, KOO(PPHUIIMEHTOM YMHOKEHHS KOJIIEKTOPA.

2.5. Illkana orieHMBaHus OTBETOB HA DK3aMEHE

HEYJI0BJICTBOPUTEC/ILHO | YIOBJICTBOPUTEC/ILHO Xopo1o OTJINYHO

110 39 GatoB 40 - 74 GamnoB 75 - 84 6ayuos | 85 - 100 6asuioB

OO01mas mpooKUTEILHOCTh YK3aMEeHA COCTABIISIET 45 MUHYT.

MakcuMainbHOE KOJU4YecTBO OayuioB 3a dk3aMeH — 100. MuHUMalIbHOE KOJIMYECTBO

0ayuIoB ISl YCHEIIHOTO MPOX0oXkaeHus sk3amena - 40. Iloctynaronuii, Habpasmmii MmeHee 40
OaJIJIOB 32 SK3aMEH, HE MOXKET OBITh 3aUMCJICH B aCIIUPAHTYDY.

Tabnuiia KpuTeprueB OIEHKHU YCTHBIX U MUCbMEHHBIX OTBETOB (IIPU HAJIMYUH)

Bua nesareanHocTH

OrueHka

baun ’ YpoBeHb BiIaJIcHNs TEMOU



MMUHHCTEPCTBO HAYKK U BbIcLIEro oOpa3zoBaHus PO

o o ®Dopma
VYI1psiHOBCKHUI rOCYJapCTBEHHBIN YHUBEPCUTET

®-IIporpamMmMa BCTYNUTEIBHOTO UCTIBITAHHUS

Hey/10BJeTBOpUTEIbHO |10 39  (OTBET Ha MOCTaBJIECHHBIN BOIIPOC HE JIaH UM OTBET
HETIOJHBIN, OTCYTCTBYET JIOTHYHOCTh TIOBECTBOBAHHS
WJTH JIOMYILIEHBI CYIIECTBEHHBIE JIOTMYECKUE OIIHMOKU

YAOBJIE€TBOPUTEIHHO 40-74  |OTBeT NOJHBIM, JOMYIICHBI HE CYIIECTBEHHBIC
JIOTUYECKUE OIINOKU

XOpoIOo 75-84  |OTBET NOTHYHBIN, KOHKPETHBIH, TPUCYTCTBYIOT
He3HAaYMTEeIbHbIE MPOOEIIbl B 3HAHUIX MaTeprasa
[POrpaMMBbl

OTJINYHO 85-100 |OTBeT NmoJIHBIN, JOTUYHBIN, KOHKPETHBIH, 0€3
3amedyanui. [IpogeMoHCTpUpOBaHbl 3HaHUS MaTepraa
MPOrpaMMBbl, YMEHUE PEIIaTh MPEIJIOKECHHBIE 3aaun

BcerynurensHOe HcnibITaHHE TPOBOAUTCA 3K3aMEHAIMOHHOW KOMUCCHEH, JEUCTBYIOIIEH HA
OCHOBAHMHU IIpUKa3a peKTopa.

HtoroBas olmeHka 3a dK3aMEH OIIPpCACIIACTCA KakK Cpe,[[HI/Iﬁ 6a.HJI, BBICTaBJICHHBIM BCEMHM
YJICHAMHU KOMHCCHH.



