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1. Henau n 3212494 AUCHUIJIMHBI (MOAYJISA):

Heabro kypca «Du3uka IMONYNPOBOJHHUKOB»  SIBIAETCA  M3YYEHHE  MPUPOIBI
MOJIYITPOBOJTHUKOB, (DU3UYECKUX IPOIECCOB, KOTOPbIE B HHUX MPOTEKAIOT MNPH Pa3TUIHBIX
BHEIIHUX BO3JEHCTBUAX, COBPEMEHHBIX METOAOB MX onucanus. Kpome toro, kypc «®Dusuka
MOJIYITPOBOJTHUKOBY» TO3BOJISIET CHOPMHPOBATh Yy CTYACHTOB INPEICTABICHUS O TPUHIIAIIAX
paboThI MOJYMPOBOAHUKOBBIX MPUOOPOB, CIIOCOOAX UX MU3TOTOBJICHUS U TPUMEHEHUU.

3agaum AMCUMIJIMHBI:

- U3y4YCHHE OCHOBHBIX MPEICTABICHUN (PU3UKU TOTYIIPOBOTHUKOB;

- O3HAKOMJICHHE  CTYACHTOB ¢  (U3MYECKMMH  OCHOBaMH  pabOThl  COBPEMEHHBIX
MOJTYTPOBOJHUKOBBIX YCTPOUCTB;

- pa3BUTHE CIIOCOOHOCTEW M MHTEpeca K HMCCIICIOBAHUIO IOJYIPOBOJIHUKOBBIX MaTEpUAIOB U
puOOPOB HA MX OCHOBE, K CAMOCTOSATEIIbHOMY MBIIIJIEHUIO U TBOPUYECKOM ACSTEIBHOCTH.

2. Mecto aucunmimmnsl B ctpykrype OITIOIT:

VYuyebnas nucuunianHa «du3nka nosynpoBoAHUKOBY» BXOIUT B 6a30BYIO0 YaCTh JAUCLUILINH
poTrpaMMBbl OaKaiaBpHara.

Jucuumnnna «®Pu3nka MOJyIPOBOJAHUKOB» Oasupyercs Ha Kypcax oOmed ¢u3ukuy,
BBICIIEM MAaTeMaTHUKH, MaTEMaTUYECKOIO0 aHAJIW3a U BBEICHHE B MHUKPO- M HAHOMIEKTPOHHUKY.
JlanHast AMCLMIIIMHA MMEET JIOTUYECKUE U COAEPXKATEIbHO-METOJAMUYECKHE B3aUMOCBS3U C
npyrumu dactsamu  OIIOIl, a wMeHHO ¢ KypcamMu, OTHOCAIIMMHCA K 0a30BOM YacTH
00s13aTeNIbHBIX AMCLUUIUIMH NPO(GECCHOHATIBHOIO IIUKIA, a TaKXKe C JAUCLUIUIMHAMU 110 BBIOOPY
(Ousuyeckre OCHOBBI IJIEKTPOHHMKH, TBEpAOTEIbHAS 3JCKTPOHHKA, MUKPOIJICKTPOHHKA,
KBanToBass M  onThuyeckas OSJEKTpPOHMKA, MaTepuaibl  3JEKTPOHHOM  TEXHMKH) H
IIPOU3BOJCTBEHHOMN IIPAKTUKOM.

[Tocne n3yyeHust JaHHOM AUCLUIUIMHBI CTYJEHT J0JDKEH OHUMATh IpUpoay (PU3HYECKUX
IIPOLIECCOB, IPOUCXOASIIMX B IOJIYNPOBOJHMKAX, YMETb BBIBOJUTH OCHOBHBIE 3aKOHBI,
OIHUCBIBAIOLIME CBOMCTBA MTOJIYIIPOBOIHUKOB, U IPUMEHATh CBOU 3HAHUS HA ITPAKTHKE.

OO01mast Tpy10eMKOCTh Kypca - 3 3a4CTHBIX UHHUIIBI.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHMS IMCHHUILIUHBI (MOAYJIs1):

[Tpouecc m3ydeHHs] OUCHUIUIMHBI (MOJYJsl) HampaBiieH Ha (OPMHUPOBAHUE CIEAYIOLINX
KOMIIETEHIINN:
oomenpodgeccuonanbubie komnerenuuu (OIIK): OIIK-1.
- CHOCOOHOCTh MPEICTAaBNIATH AJEKBATHYIO COBPEMEHHOMY YpPOBHIO 3HAHUNW HAy4YHYIO
KapTUHY MHpPa Ha OCHOBE 3HAHUS OCHOBHBIX IOJOXEHHWI, 3aKOHOB M METOJOB €CTECTBEHHBIX
Hayk u matemaruku (OITK-1);

B pezynomame uzyuenus oucyuniaunsl cmyoeHm 00aM4cen:

3namo:
MNupexe Wnnexc O06pazoBaTesbHBIA pe3ysIbTaT
KOMIIETEHIUY 00pa3oBaTEeILHOTO
pe3ynbTara
OIIK-1 3-1 OCHOBHBIE MOHATUSA, CBS3aHHBIE c ¢buzuKoit
MOJYIIPOBOAHUKOB, TIpOLECCaMU IICPCHOCA HOCHUTEJIeH
3apsaa B IIOJYIPOBOJHUKOBEIX CHCTEMAaX, C OCHOBHBIMU
SABJICHUAMHA HA KOHTAKTAaX IHOJYIIPOBOAHHKA C MCTAJJIAMH,
NOJIYIIPOBOAHHUKAMHU, JUIIEKTPUKAMH, C IHPHUMEHEHHEM
9THX SIBJIEHUI B TPUOOPHBIX YCTPOHCTBAX
Ymemon:
Wupekc Wnnexc OO6pa3oBaTenbHBIA Pe3yIbTaT
00pa30BaTEILHOTO




KOMIICTCHIIMHN pe3yibTaTta
OIIK-1 v-1 MPUMEHSTh MOJIyYeHHBIE 3HaHUA MAJI aHaiu3a paboThl
NpUOOPHBIX OOBEKTOB, UCTIOIH30BATh (PU3HMUECKUE 3aKOHBI
JUIS TIpeJCKa3aHus TOBEIEHUs (PU3NUECKUX I[apamMeTpoB
MOJIYIIPOBOJTHUKOBEIX ~ OOBEMHBIX M KOHTAKTHBIX
pruodopoB, ONEepUpPOBATH (buznueckuMu u
TEXHOJOTUYECKUMU TEpPMUHAMU u BEJIMYMHAMHU,
AHAJIM3UPOBATh 33Ja4d 10 NEPEHOCY HOCUTENEH 3apsla B
MOJIYIIPOBOTHUKOBBIX CUCTEMAX Pa3JIMYHON IPUPOJIbL;
Bnaoemy:
Wupexc Wuanexc OO0pa3oBaTenbHBIH Pe3yIbTaT
KOMIIETEHIMH 00pa3oBaTEILHOTO
pe3yapTaTa
OIIK-1 B-1 nHpopmanmen 00 obmactsax MIPUMEHEHUS
MOJIYIIPOBOJIHUKOB B MPHOOPHBIX CHUCTEMaX, a Takxke
nHdpopmanueld O  METoAax HW3MEPEHUS  OCHOBHBIX
apaMeTpOB MOJYNPOBOAHUKOB;

4. O0beM qUCUMILVIMHBI (MOXYJIAA) M BUABI y4eOHOI padoThl (pa3aeisiercss o (popmMam

00yueHust)
Bua yyeonoii padoTnbi Bcero yacos / CemecTpsl
3a4€THBIX 5
eIMHUL
AyauTopHbIe 3aHATHS (BCEro) 54/1,5 54/15
B tom uncre:
Jlexkuun 18/0,5 18/0,5
IMpakTrdeckue 3austust (I13) 36/1 36/1
JlabopaTopHbie pabOTHI
KCP
CamocTosiTeJibHAsi padoTa (Bcero) 54/1,5 54/1,5
B toMm uncre:
Kypcosoii mpoekt (pabora)
PacuerHo-rpaduueckue padboThI
Pedepat (npu Hanu4mn)
Lpyaue 8udvi camocmosamenvrou pabomul
[TonrotroBka  AOKIAgOB MO  TEMaM, 54/1.5 54/1.5
pelieHue 3a1a4, NOArOTOBKA K 3a4eTy
Bun npomexxyToyHOM aTTecTanyu: 3a4eT 3auer 3auer
Bua utorosoii arrecranuu:
OOm1ast Tpy10EMKOCTb: 4achl 108 108
3a4EeTHBIC €INHUIIBI 3 3

Ilpumeuanue: Konmaxmuas paboma

¢ baxanaspom éxouaem ayoumophyio nazpysxy (54u).

5. Copep:kanme IUCHUIIHHBI (MOIYJIA)

duzuka MMOJIYITPOBOJHUKOB —

o0nacTh (QyHAaMEHTAJbHOW M TNPHUKIATHON HAYKH H

TEXHUKH, BKIIIOHAOM[asA OJSKCIICPHUMCEHTAJIBHBIC W TCOPETHYCCKUEC HCCICIAOBAHUA CbI/ISI/I"IeCKI/IX
CBOICTB IMOJIYITPOBOAHUKOBBIX MAaTCPHUAIIOB U KOMIIO3UTHBIX CTPYKTYp Ha HX OCHOBC (BKJIIO‘-I&H

rerepocTpykTypbl, MOII cTpykTypsI
¢u3nueckux SBICHUN, pa3paboTKy H
MOJTYIIPOBOTHUKOBBIX MaTEepPHaJIOB

u Oappepbl [loTTKM), a TakXke, MPOUCXOMSIMHUX B HUX
UCCJIEIOBAHNE TEXHOJOTMYECKUX MPOLIECCOB MOIYYEHUS
U KOMIIO3UTHBIX CTPYKTYp Ha HX OCHOBE, CO3JaHHE

4




OPUTHHAIBHBIX TOJYIPOBOAHUKOBBIX PUOOPOB U MHTETPATBHBIX YCTPOMCTB.

Juctumimbaa «®Pu3uka MOJYNPOBOJHUKOB» paccMaTpUBaeT (PU3NYECKHE IPOLECCHI,
OpOUCXOiIe B O0beMEe NOJYNPOBOJHUKA, HA €ro TOBEPXHOCTH U Ha TpaHHIE
MOJIyIIPOBOJIHUKA C IPYTMMHU MaTepuaiamu.

5.1. Conep:xanue pa3iejioB M TeM IUCHUIINHBI (MOIYJIs1).

Tema 1. BBenenne.

Ponp nmonynpoBOJHMKOB B COBpeMEHHOW (u3uke M TexHuke. BemecTBa, oTHOCSIIMECS K
noaynpoBogHUKaM. OCOOEHHOCTH MX KPUCTATUYECKOW CTPYKTYpPBI W XapakTep XMUMHUYECKON
CB3U. 30HHasl CTPYKTypa IOJYIPOBOJHUKOBBIX MarepuanoB. (OCHOBHbIE OCOOEHHOCTHU
ANEKTPUYECKUX CBOWCTB IMOJYNPOBOJAHUKOB. BiusiHue npumeceit. OCHOBBI MPaKTUYECKOTO
MCII0JIb30BaHUs IOJYIIPOBOJHUKOB.

Tema 2. CtaTtucTika HOCHTeJIel 3aps/ia B MOJTYNPOBOAHUKAX.

[ImoTHOCTE  KBaHTOBBIX  cocTosiHMi. DyHkiusa pacnpenenenuss Depmu-/lupaka.
HeBbipok/ieHHBIE, BBIPOKIEHHBIE M IPUMECHBIE NOJYNPOBOAHUKU. CTENEHb 3alOIHEHUS
IIPUMECHBIX ypoBHeH. KoHIEeHTpanus 31eKTpoHOB U AbIpoK. IlosoxeHne ypoBHa Pepmu u
KOHLIEHTpalusi HOCHUTENEH 3apsiia B COOCTBEHHOM M IPHUMECHOM IOJIYNPOBOJHUKAX. 3aKOH
JEUCTBYIOIMX MacC. YPaBHEHHME DJIEKTPOHEUTPAIBHOCTU. TemneparypHas 3aBUCHUMOCTb
NOJIOKEHUsE ypoBHS DepMHM U KOHLEHTPAllMM HOCUTENEH 3apsiia B IMOJIYINPOBOIHUKE,
JIETUPOBAHHOM OJJHUM THUIIOM IIPUMECH, B KOMIICHCUPOBAHHOM I1OJIyIIPOBOJHUKE.

Tema 3. Kuneruueckue siBjieHUsl B OJTYNPOBOTHUKAX.

DEeKTPONPOBOAHOCTD MOJIYIIPOBOJAHUKOB B CIIAOBIX 3JEKTpUUECKUX MOJsIX. [10BHAKHOCTD
AJIEKTPOHOB U JABIPOK. DJIEKTPONPOBOJIHOCTh COOCTBEHHOIO M IMPHUMECHOTO MOJYIPOBOHUKOB.
TemnepaTypHast 3aBUCUMOCTb IOABM)KHOCTM M JIEKTPONPOBOJHOCTH IPU  Pa3IMYHBIX
MeXaHU3MaX pacCcestHUs HOCUTENeH 3apsia. YpaBHEHHE HenpepblBHOCTH. Jnd¢y3noHHBIN H
npetioBbiii Toku B monynpoBogHuke. CooTHomeHUs DUHIITEHHA. 3aKOH TOJHOTO TOKAa.
HepaBHoBecHble HocuTenu 3apsiia. l'eHepauust M pekoMOMHalUMs HOCUTENEH 3apsja.
DIEKTPONPOBOJHOCTD MOIYITPOBOJHUKOB B CHJIBHBIX AIEKTPUYECKUX MTOJIAX.

Tema 4. KoHTaKkTHBIe SIBJIEHHS B OJYNPOBOJAHUKAX. DJIEKTPUYecKHe Iepexo/ibl.

4.1 dnekmponno-ovipounsiii nepexood. PacnpeneneHue npumecel, 0O0beMHOro 3apsja,
CBOOOJHBIX HOCHUTENIEH, HANpsHKEHHOCTH TOJs W IMOTEHLUMalga Ha p-n - Tepexojie.
OHEpPreTU4ecKue auarpaMMbl p-n - NEPEX0/la B PABHOBECHOM COCTOSIHUM W IIOJ BIIMSHUEM
BHEIIHEro mnousid. Beimpsmienue Ha p-n-nepexone. BonbT-ammepHas xapakTepucTuka p-n-
nepexoaa. IIpoGoit p-n-nepexona. [luddepeHnuanbHple CONPOTHBIEHHE M €MKOCTh P-N-
nepexo/a.

4.2 Konmakm «memann-nonynpoeoonuk». Ilepexoo Illommxku. IlomynpoBOAHUK BO
BHEIIHEM OJyekTpuyeckoMm 1osie. PabOorta Bbixoma. KoHTakTHass pa3HOCTh NOTEHLMANIOB.
BrimpsmiieHne Ha KOHTAKTe METAILI-TIOTYITPOBOAHHUK.

4.3 Konmaxm medxcoy nojiynposooHuKamu 00H020 MuUna nPpoeooOUMOCmu.

4.4 I'emeponepexoowl.

4.5 Ceoiticmea omuueckux nepexooos.

Tema 5. [ToBepXHOCTHBIE SIBJIEHUSI B OJIYIIPOBOAHUKAX.

VYpasuenue Ilyaccona. [loBepxHocTHbIN noTeHuuan. [loBepxHOCTHAsS MPOBOAUMOCTh. DPPeKT
nosist. M/III-ctpykrypa. Emxkocte MAII-cTpyKTypHI.

Tema 6. TepmodjiekTpuueckue W TepMOMAarHuUTHbIe siBjaeHUsi, Ppdext XoJuuia,
raJlbBaHOMarHuTHbIC SIBJICHUS.

Tema 7. Ontuueckue u ¢oToIeKTpHUECKHe SIBJEHUSI B IOJYNPOBOJAHUKAX.
®ortonpoBoauMocTh. PDoroBosbTandyeckne I3PgexTbl. CNOHTAaHHOE M BBIHYKICHHOE
u3iayuyenus. Jlazepsl.

CrekTp OTpakeHUS M CIHEKTp IMOIJIOIIEHUS OnTHYecKkoro wusnydeHus. CoOcTBeHHOe
MOTJIOUICHHE CBETa, NpsIMble U HeNpsMble Mepexonabl. BiusHue BHENIHUX BO3JCHCTBHI Ha
COOCTBEHHOE IOTJIONICHHE TOJYHPOBOJHUKOB. OKCHUTOHHOE IOTJIOIICHUE, TIOIJIOLIeHHE
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CBO6OI[HI>IMI/I HOCHUTCIIIMH 3apdaa, MIPpUMECHOC U pCHICTOYHOC MOTJIOIICHUC. cDOTOp€3I/ICTI/IBHBII‘/JI
¢dboroToka OT

3 dexT, KBAaHTOBBIM BBIXOMA, KOIDPHUIIUEHT

HMHTCHCHUBHOCTH CBC€TAa, KWNHCTUKA q)OTOTOKa.

(mocJienyomuMM) U CHUTLIHHAMU

JUCIUIIINH TPO()EeCCHOHAIBHOTO IIUKJIA:

yCUJICHUSI.

3aBUCUMOCTE

5.2 Pasznenbl AMCUMILUIMHBI H MEKIUCIUIVIMHAPHBIE CBSA3H C o0ecnmeuyuBaeMbIMHU

Kpr «Pu3uka IMOJIYIIPOBOAHUKOB)  SBJIACTCA OCHOBOI1 OJI1 HU3YUYCHHUA CICAYIOIIUX

Ne Haumenosanue No No pasznmenoB W TeM JaHHOM JUCUMIUIMHBI,
/1 o0ecIeunBaeMBIX HEOOXOMUMBIX  JUIS  HM3y4YCHUS 00ecreYnBaeMbIX
(mocneayromux ) TUCIUILINH | (TTOCIIETYIOITNX ) JTUCITUATIITUH (BrIUCHIBAIOTCS
pa3paboTIUKOM)
1.| ®duszmyeckue OCHOBBI P1 P2 P3 P4 P5
AIICKTPOHUKHU
2.| TsepmorenbHas 3JEKTPOHUKA P1 P2 P3 P4 P5
3.| Mukpo- u HAaHOAJIEKTPOHHKA P1 P2 P3 P4 P5
4.| KsanrtoBas u onThdeckas P1 P2 P3 P4 P5
AJICKTPOHUKA
5.| Martepuansl 3JIEKTPOHHOMN P1 P2 P3 P4 P5
TEXHUKHU
5.3. Paznenbl 1 TeMbl AUCHUIINH (MOAYJ€eii) U BUAbI 3aHATHI
Ne HaunmenoBanue paznena Bungb! 3aHaTHi B yacax
/ Haumenosanmue te .
i HIMEHOBAHHE TEM Jex. H3§12_‘IKT T1a6 KCP | CPC | Bcero
1. T.1. Beenenue. 1 2 3 6
5 T.2. CraTrcTHKa HOCHTEIIEH 3apsia B 3 6 5 15
MOJTYTIPOBOAHUKAX
3 T.3. Kunetuueckue sBICHUS B 2 4 8 14
MOJTYTIPOBOIHUKAX
T.4. KoHTaKTHEIC SABJICHUS B
4, 4 8 10 22
MOJTYTIPOBOTHUKAX.
T.5. IloBepXHOCTHEIE SABJIEHUS B
5. P 3 6 9 18
MOJTYTIPOBOTHUKAX.
T.6. TepmoanekTpuieckue u
6. | TePMOMArHHMTHBIC SBICHHS, ekt 2 4 8 14
Xoia, ralbBAHOMArHUTHEIC
SIBJICHUS.
T.7. Ontuueckue u
(hoTodNEKTpUIECKHUE SIBICHUS B
MOJTYTIPOBOTHUKAX.
7. | ®OTOMPOBOIUMOCTb. 3 6 10 19
dotoBonbTanvyeckue 3HHEKTHI.
CHOHTaHHOC n BI)IHY)KJICHHOC
u3rydenus. Jlazepsi.
Uroro: 18 36 54 108




6. IlepeyeHb ceMMHAPCKHUX, MPAKTHYECKHUX 3aAHATHIA 1 J1a0OPATOPHBIX padoT

n/m

No paznena u Tembl
JCITUTUTAHBI

HaumeHnoBanue ceMUHapOB,
MPAKTHYECKUX U JTa00paATOPHBIX
pabot

Tpyno-
€MKOCTb
(uacer)

OrieHOYHBIE
cpencTBa

dopmu-
pyemsle
KOMIIETECH
y2071

2

3

4

5

6

T. 1. BBenenue.

II3. 1. Ponb moaynpoBOAHUKOB B
COBpEeMEHHOI (hu3nke u TexHUKe. BemecTna,
OTHOCAIINECS K NOIYIPOBOIHUKAM.
OCOOEHHOCTH HX KPUCTAIUINIECKOIT
CTPYKTYPBI U XapaKTep XUMUUECKOU CBSI3H.
30HHas CTPYKTYpa MOIYyIPOBOIHUKOBBIX
MartepuaizoB. OCHOBHbIE OCOOCHHOCTH
NEKTPUIECKHX CBOHCTB MOTYIIPOBOAHHUKOB.
Bnusiaue npumeceii. OCHOBBI IPaAKTUYECKOTO
HCTIOIb30BAHHS TIOJYIPOBOTHUKOB.

IIncepMenHBIH
TEKYLIUI
KOHTPOJIb

OIIK-1

T. 2. Cratucruka
HOCHTEJNeH 3apsiaa B
MOJTYTIPOBOJHUKAX

I13.2. [110THOCTH KBAHTOBBIX COCTOSIHHUH.
Oynxuus pacnpenencaus Gepmu-/lupaxa.
HeBbiposxeHHbIE, BEIPOKICHHbIE U
TIPUMECHBIE MOJYIIPOBOIHUKH.

IIncepMenHBIH
TEKYLIUI
KOHTPOJIb

OIIK-1

I13.3. CreneHp 3an0IHEHNS] TPUMECHBIX
ypoBHel. KoHIleHTpauus 31eKTpOHOB U
neipok. [Tonoxxenue yposus depmu u
KOHIIEHTpallUs HocuTenel 3apsiia B
COOCTBEHHOM M IPUMECHOM
MOJIYIIPOBOHUKAX. 3aKOH JIEHCTBYIOLINX
Macc. YpaBHEHHE 3JIEKTPOHEHTPaIbHOCTH.

IIncepMeHHBIH
TEKYLIUH
KOHTPOJIb

OIlK-1

I13.4. TemnepaTypHas 3aBHCUMOCTb
OJIOKEHUST ypOBHS DepMH M KOHLICHTPALIMH
HOCHUTeJeH 3apsi/ia B OITYHNPOBOAHUKE,
JIETHPOBAaHHOM OJJHUM THIIOM IIPUMECH, B
KOMIIEHCHPOBAHHOM IIOJIyIIPOBOJTHHKE.

IIncepMeHHBIH
TEKYLIHI
KOHTPOJIb

OIIK-1

T. 3. Kunernueckne
SIBIICHUS B
MOJTYTIPOBOTHUKAX.

II3.5. DneKTponpoBOAHOCTh
TIOJIYIIPOBOTHUKOB B CIAOBIX JJICKTPUYESCKHUX
nosisix. IT0IBHYXHOCTD 3JIEKTPOHOB M JIBIPOK.
DIeKTPOIPOBOAHOCTH COOCTBEHHOTO U
MPUMECHOTO MOITYIPOBOTHUKOB.
TeMmnepaTypHasi 3aBUCHMOCTB TTOJIBHXKHOCTH
1 2NEKTPOIPOBOJHOCTH HPH PA3ITHIHBIX
MeXaHH3Max paccestHus HocuTeeil 3apsa.
YpaBHEHHE HENTPEPHIBHOCTH.

IInceMeHHBIH
TEKYLIUI
KOHTPOJIb

OIIK-1

3. 6. Auddy3nonHsii u apeiidoBbIil TOKH B
noxynpoBoaHuKe. COOTHOIIEHHS
OfHmTeHa. 3aKOH OJIHOTO TOKA.
HepaBHoBecHbIE HOCHTEH 3apsia.
I'enepanus u pekoMOUHaILUS HOCUTENEH
3apsiza. DIeKTPOIPOBOAHOCTh
MOJTYTIPOBOAHMKOB B CHIIBHBIX
IEKTPUIECKHUX MOJISIX.

IIncemenHbIi
TEKYLIUI
KOHTPOJIb

OIIK-1

T. 4. KoHTaKkTHBIE
ABJICHUS B
MOJTYTIPOBOTHUKAX.
DNeKTpUIecKue
MIEPEXOIBI.

M3.7. Dnekmponno-ovipounsvii nepexoo.
Pacnpenenenne npumeceii, 00beMHOTO
3aps/a, CBOOOHBIX HOCHTENEH,
HAIpPsDKEHHOCTH T0JI M NOTeHLMala Ha p-n -
nepexoje. JHepreTHYecKue AuarpaMmsl p-n -
repexojia B paBHOBECHOM COCTOSIHUU U O[T
BIIMSIHHEM BHEUIHEro noiisi. Bempsimienue Ha
p-n-iepexoze. BombpT-ammnepHas
XapakTepucTHKa P-n-nepexona. [Ipoboii p-n-
nepexona. AuddhepeHnnansHbe
CONPOTHBIIEHHE M eMKOCTb P-N-Tiepexoa.

IIncemenHbI
TEKYLIU
KOHTPOJIb

OIIK-1

I13.8. Konmakm «memann-
nonynpoeoonuky. llepexoo Illlommxu.
l‘[onynposom-[m( BO BHCIIIHEM
JNIEKTPHUIECKOM moste. Pabora BeIxo1a.
KonrakTHast pa3HOCTH MOTEHIHAIOB.
BeInpsiMiieHie Ha KOHTAKTE METAJLI-

IInceMeHHBIA
TEKYIIUH
KOHTPOJIb

OIIK-1




IOJIYTIPOBO/THHK.
113.9. Konmaxm mesncoy ITvucbMeHHBIN OIK-1
9. nOYNPOBOOHUKAMU 00HO20 MUNA TeKyIwit
nposooumocmu.
Ceoiicmea oMu4ecKux nepexooos. KOHTPOJIb
[TuceMeHHbIH
. OIIK-1
10. M13.10. I'emeponepexooui. TCKYITNH
KOHTPOJIb
[IncemenHsIi
N OIIK-1
11. gs.ll. YpaBHeHvHe [Iyaccona. TeKymmii
OBEPXHOCTHBIN OTEHIIHAI.
KOHTPOJIb
T. 5. TloBepXHOCTHBIE [IncpmennbIii
P I13.12. [ToBepxHOCTHAA IPOBOAUMOCTD. . OIIK-1
12. | sBnenus B ekt noms TEKYIIUH
MOJIyIPOBOIHUKAX. KOHTPOJIb
[IuceMeHHbIH
- - N OIIK-1
13. II13.13. MII-ctpyktypa. EMxocts MII TeKyImmii
CTPYKTYPBI.
KOHTPOJIb
I13.14. I'anveanomaznummule agneHu.
Db ekt Xomia B MPUMECHBIX U .
COOCTBEHHBIX MOMYIPOBOAHUKAX. YTOMI [Tucbmennbii OIIK-1
14, Xomna. IIpumenenue »ddekra Xomna. TEKYIIHiH
T. 6. KsanToBelit addexr Xomna. 3meHeHHE KOHTPOITh
TepModIeKTpHeckne | COMPOTHBICHIS MOTYNPOBOAHNKOB B
Y TEpMOMAarHuTHBIC MArHUTHOM TOJC.
apsenns, sdexT 113.15. Tepmornekmpuueckue u
X ' mepmomazHumHbyle A61eHuA. SBnenue
oJua, 3ecOeka. KoHrakTHas u 00beMHast .
raJlbBAHOMarHUTHBIE cocTapasiomHe KodddumenTa TepMo-IJIC [MuceMeHHbIH OIMK-1
15, | ABJICHUAL. HOJIyIPOBOIHUKOB. DPPeKTsl IlenbThe 1 TeKYIIni
Tomcona. CBs3b MeXIY KOHTPOITh
TEPMODJICKTPUUSCKUMH KodpurmenTamu.
TepmomaruuTHEIH 3¢ ekt (3 dext
HepHcra-OTTHHICray3eHa).
I13.16. CriexTp oTpaskeHUs U CHEKTP
TIOTJIOIIEHHUST OTITHYECKOTO M3y IeHHS.
CoOcTBEeHHOE TOTIIONICHNE CBETA, TIPSMBIE U .
T. 7. OnTuueckue u HepsIMbIE TIEPEX0/Ibl. BiMsHNE BHEITHUX [Tucpmenmpii OIIK-1
16. | dorosnexrpuueckue BO37IefCTBII HA COGCTBEHHOE MOTTIOMIEHHE TEKYLHit
SBIICHUS B MOJTYIPOBOTHUKOB. DKCHTOHHOE KOHTPOJIb
MOy TIPOBOHHKAX MOTJIONIEHHE, MOTJIONIEHHE CBOOOJHBIMU
DOTONPOBOUMOCTS. HOCHTEIISIMH 3apsizia, MPUMECHOE K
DOTOBOILTANIECKIC PELIETOYHOE MOTIIOIICHHE.
I13.17. ®oTope3ncTuBHLI 3P PEKT, ITucbMeHHBIH
17 3 PeKTHI. KBAHTOBBIN BBIXOJI, KOO(MHUIMEHT YCHIICHHS. Texyuit OIIK-1
+ | CnonTannoe n 3aBUCHMOCTh (POTOTOKA OT MHTEHCHBHOCTH Y
BBIHYXJCHHOC CBeTa, KUHETHKA (hOTOTOKA. KOHTPOJIb
H3ITy4YCHUA. Ha3epbl. I13.18. _]'[agep],], [TncLMeHHbIHA
N OIIK-1
18. TEKyIIUi
KOHTPOJIb
6.1. Ili1an camocTOATEILHOM PadOTHI CTYICHTOB
Tema Bun 3anaHue Pexomennyemas Komnu
HE. CaMOCTOSITETbHOH JUTEpaTypa €CTBO
paboThI 4acoB
T.1. | PaGortac [ToBTOpEHME M Hcrounuku 1-5 u3 3
2-4 T.2. | yueOHHUKOM, yriayOJIeHHOe H3yuyeHUue | OCHOBHOM U 1-6 u3 6
5-6 T.3. | cupaBOYHOI y4eOHOTr0 MaTepurana JTOTIOJTHUTETbHON 8
7-10 T.4. | nuTepaTypon, nexuuu, I13 ¢ JTUTEPATYpHI; 10




11-13 | T.5. | mepBOMCTOYHHKA | UCIOJIb30BAHUEM CamocTosiTeTbHbII 9

14-15 | T.6. | MM, KOHCHEKTOM. | JIUTeparypbl, IHTEpHET | MOUCK JUTEpaTyphl HA 8

16-18 | T.7. - pecypcoB o0pa3oBaTeIbHbIX
pecypcax, JOCTYITHBIC
I10 JIOTHHY Y TapoJIio,
MPEIOCTABIIIEMbIM
Hay4unoii 6ubnmorekoit
ury
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6.2. MeToan4yeckne yKa3aHusl M0 OPraHU3alMU CAMOCTOSATEIbHOI padoThI CTYIEeHTOB
CamocrosarenbHas pabora OakajgaBpoB — WHAMBHUIyanbHas y4yeOHas JAEATEIBHOCTS,
ocyuiecTisiemass 0e3  HEMOCPEACTBEHHOI'O  PYKOBOJACTBAa  IpenojaBarens  (Hay4yHOro
pykoBoAuTeNns (KOHCYJIbTAHTa)), B XOJE€ KOTOpPOM OakajaBp akTUBHO BOCIPUHUMAET,
OCMBICIIMBAET IOJIy4YCHHYI0 MH(POpPMAIHIO, pelIaeT TeOPEeTUUECKUE U MpaKTHYecKue 3afadu. B
nporiecce MPOBEICHHS CAMOCTOATENBbHOM padoThl popmupyercs komnereHuu OITK-1.
Ha camocmoamenwvhylo pabomy eviHocaAmca ciedylouiue 60RPOCbl NO MemMam
OUCUUNTIUHDL:

T.1. - T.2. Qusuxa noaynposoonukog (MpakTUUECKHUE 3aHATHS - § Yac., CAMOCTOATEIbHAS
pabora-9 uac.).

CoOcTBeHHass MPOBOAMMOCTb IOJIYHPOBOJHUKOB. DJIEKTPOHBI M AbIpKH. PaBHOBecHas
KOHLEHTpalusl HOCUTEJeH 3apsaaa, ypoBeHb @epMu. 3aBUCUMOCTh KOHIIEHTPAIIMK HOCUTENEH
0T Temmneparypbl. IIpuMecHble YpOBHM M IpHMECHas MPOBOAMMOCTbH IOJIYIIPOBOJAHUKOB.
AKIIENITOpPHBIE U JTOHOPHbIE NIPUMECHBIE aTOMbI. DHEPIUs aKkTUBALUMU. YpaBHEHUE OanaHca
HocuTeNnell 3apsga B IOJNYNPOBOAHUKE. TemmepaTypHas 3aBHCUMOCTb pPaBHOBECHOM
KOHLEHTpAallud  IPUMECHBIX  HOCUTENeH  3apsia. 3akoH  JEWCTBYIOIIMX  Macc.
KomnencupoBannble nonynpoBogHUKH. HepaBHOBecHble Hocutenu 3apsiaa. Ilonarue o
kBaznypoBHsIXx Depmu. PekomOuHanums, ee MexaHU3Mbl. CKOPOCTh PEKOMOWHAIIMKM U BpeMs
KHU3HU HocuTeneil 3apsina. VznmywarenbHas pekomMOMHanusi. OCHOBHBIE IOJIYTIPOBOJHUKH,
MPUMEHSIEMbIE B MUKPO3JIEKTPOHUKE (KPEMHU, repMaHuii, apceHu ] rajius), X cCBOICTBa.
Huddysnonnas u npeiidonas cocrapnstomume Toka. Koapduuuent muddysun HocuTeneit
3apsna. CooTHoueHue DiHIITeiHAa. MoHOnosspHast U OunoisipHas qud¢ysus HocuTenen
3apsija B MOJIYIPOBOAHUKAX. Y PaBHEHUE HENPEPHIBHOCTH.

T.3. Dnexmponposodnocms meepovix _men (TpakTuyeckue 3aHatuss — 4 dac.,
caMmocTosiTeNnbHas pabota-8 vac.).

Kiaccuueckast Teopust 3JIEKTPONIPOBOJHOCTH, €€ HENOCTATKU. BiMsHUE 2IEKTPUUECKOTO
noJtst Ha (PYHKITUIO pacripeiesieHust HocuTenen 3apsna. [peiidosas ckopocts. [1oaBmkHOCTD
HOCUTENEeH 3apsna. YpaBHeHus JlamkeBeHa. MexaHU3MBI paccesiHUs HOCUTENEH 3apsna.
OnekTpoH-(GOHOHHOE paccesHue. PaccesHue Ha JeexTax KpUCTAIIIMYECKON PEIIEeTKH.
TemnepaTypHbple 3aBHCHUMOCTH TOJBMKHOCTM M KOHLIEHTPAlUM HOCHUTEIEW 3apsna B
MeTaiax. TemrepaTypHasl 3aBUCUMOCTh YAENbHOM MPOBOAMMOCTH MeTaioB. OCHOBHbBIE
MEXAHM3MBbl pacCesiHUsl HOCHUTEIEM 3apsia B MOJIYNPOBOAHMKAX. TeMieparypHas
3aBHCHUMOCTbh TOABM)KHOCTH HOCHTENEH 3apsjia B MOJYNPOBOJHUKAX. TemmeparypHas
3aBHCUMOCTH YAIbHON MPOBOJUMOCTH MOTYIPOBOAHUKOB. D((EKThl CHIIBHOTO MoJsl. THmbl
BOJITAMITEPHBIX XapaKTepUCTUK B monynpoBogaukax. BAX S u N tuma. Dddekr anna.
[Tousitue o nomenax. CBU-reneparops! Ha 3¢ dexre ['aHHa.

T.4. Konmakmuule sgnenus. (MpakTUYECKUE 3aHATH - 8 4ac., CaMOCTOsTeNIbHAs padoTa-
10 gac.).

Pabora BbIxoga. M3 MeramnoB M NOSYNPOBOJHUKOB. TEepMOAJIEKTPOHHAS SMHUCCHSL.
Konrtakt nByx MetamoB. KoHTakTHas pa3HOCTh mNoTeHuManoB. KoHTakT wmerami-
MOJIYIPOBOJHUK B PAaBHOBECHOM U HEPAaBHOBECHOM COCTOSHUSX. [IpHKOHTaKTHBIE ciou
oOenHenusi, oboramenus, uHBepcuu. DPdext Hlortku. TommmHa 00€AHEHHOTO CIOA.
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Pacnpenenenne norenumana. Juon [ortku. BAX nmumoma Hlortku. P-n mepexon, ero
SHEPreTUYecKHe TuarpaMMbl B PaBHOBECHOM M HEPABHOBECHOM COCTOSIHMM. OOEeIHEHHBIH
CJIOH, BJIEKTpUYECKHE TOJs B OOeAHEHHOM ciioe. Pe3kuii M IIaBHBIA P-N MEepPEexXo[bl.
Tonmuua oGenaneHHoro cios. KoHTakTHas pa3HOCTh moTeHIManoB. OOpaTHBIM TOK P-N
nepexoaa, ero cocrasistromue. BAX p-n nepexona. 3apsanas u nudGy3noHHast eMKOCTH P-N
nepexona. [Ipo6Goii p-n mepexona U ero MexaHu3Mbl (JIABUHHBIN, TYHHEIbHBIN, TEIIJIOBOM).
[TomynpoBOTHUKOBBIE TPUOOPHI HA OCHOBE P-N mepexoaa. BhIMpsMHUTENbHBIE TUOIBI.
TyHHENbHBIA AMOMA. DHEpPreTUYecKue nuarpaMmmbl, npuHuun aedcteusi, BAX. JlaBuHHO-
npoJsieTHBIN auoA. JlaBuHHOE yMHOXeHHE M Jpeid. XapaKTepuCTUKU JTaBHHHO-TIPOJICTHBIX
muonioB. CTpykTypa U (u3uka paboThl OUIIOISIPHOTO TPAH3UCTOPA, €ro SHEpreTHYecKast
nuarpamma. MHxekuust Hocutene. AKTUBHBIM PEXHUM, PEXHUMbl HACBIIIEHUS U OTCEUKH.
Cxema ¢ oOmieii 6a3oi, oOmUM SMUTTEPOM H KoJuiekTopoM. Koadduiment ycunenus mo
TOKY. D(P(GEKTUBHOCTH SMUTTEPA U KOJUIEKTOpa, KOA((UIMEHT NepeHoca HEOCHOBHBIX
HocuTeseil 3apsina B Oaze. Ilepexonnble mporiecchl B OUMOJISIPHOM TpaH3ucTtope. Yactora
OTCEUKHU.

T.5. Hlosepxnocmuvle sasnenuss 6 noaynposodnukax (MpaKTHUUECKHE 3aHATHSA - 6 dac.,
camocrosTelbHas pabora — 9 gac.).

[ToBepXHOCTHBIE COCTOSIHMSI B TMOJYOpOBOAHMKE. [loBepxHOCTHas peKOMOWHAIIUS.
[TpumoBepXHOCTHBIN clloi 00BEeMHOrO 3apsiga. [loBepXHOCTHas MPOBOAMMOCTh. DPdeKT
OJISL.

MAll-ctpykrypsl.  BoabT-apagusie  xapaxktepuctuku — M/II-ctpyktyp.  IloneBbie
TpaH3ucTophl. IloseBble TpaH3UCTOpPHI € ympaBismKMM P-N nepexogoMm. BAX stux
npuOopoB. BinsHuMe 3aBUCMMOCTH MOJABMKHOCTH OT 1oJis. TOK HACBHIIEHUS, KPYTH3HA
XapaKTEPUCTUKH.

MAIT  (MOID)-tpansucropel. Wneanmsnas MJIII-ctpykrypa. Dddexr moms. MJIII-
TPAH3UCTOPBl CO BCTPOEHHBIM W MHAYLUHUpPOBaHHbIM KaHaioMm. BAX M/III-tpan3ucropa.
Pexxumpl o0enHenus, oboraieHusi, uuBepcuu. [lpuOnmkeHHas MoJAeNb U €€ YTOUHEHHE.
Ponb nmoBepxHocTHBIX cocTostHUM. PazHoBuanoct MOII-Tpan3ucTopoB. BeicokoyacToTHBIE
MOII-tpan3uctopsl. IlepexogHsie TpolecCchl B TOJIEBBIX TPAH3UCTOpaxX. OJKBUBAJICHTHAs
cxema MOII-Tpan3ucropa.

T.6. [lanveanomacnummuvie, mepmoMacHUMHble U MEPMOINEKMPUYECKUE SABTEHUS
(mpakTHYecKue 3aHATHUS - 4 Hac., caMoCTosATeNbHas pabora - 8 vac.).

JIBuxenue HOCUTEJIEeH 3apsaa npu HaJIMYUU MarHMTHOTO TOJIS.
Marunerocomnporusnenue, 3¢dexkr Xomra u ero mpuMmenenus. Ipdextsr Hepucra, Puru-
Jlemtoka, OttuHCcrayzena. Oddextsr 3eedeka, Ilenpthe u  Tomcona, obmactu ux
MIPUMEHEHUS.

T.7. @omosnexmpuueckue asnenus 6 norynpogooHuxax (TIPaKTHUECKUE 3aHITHSA - 6 Jac.,
camocTosiTenpHas padota - 10 gac.).

CrnekTtppl  UCHYCKaHHMS W  TOIJIOWEHUS. Tumel  IIEHTPOB  MOIJIOLIEHUS B
nonynpoBogHuKkax. [loHstue 00 skcuToHax. JlroMHHeECLEHIMS IOJYIPOBOJAHUKOB.
OcHOBHbIE 3aKOHBI JIIOMUHECHEHIMH. Bunael moMuHecteHIUH. @POTONpPOBOIAUMOCTD.
CriekTpanbHas 3aBHCUMOCTh (HOTONPOBOIUMOCTH. POTOMPOBOAMMOCTD IMPH HMITYJIBCHOM
ocserieHnu. dortosnekTpuueckre dHPEKTh. YCTPONCTBO, MPUHIUI ACHCTBUS, OCHOBHBIC
XapakTepucTuku  (oropesuctopa, ¢oronuona, ¢GoTodaeMeHTa,  (HOTOTpaH3UCTOPA.
Ceeroaunonsl. ®ortoBosnbrandeckuii 3¢dexrt. [lonstue o rereponepexonax. CojHEuHbIE
6arapen. OnNTHYECKHE CUCTEMBI B MUKPOIJIEKTpOHUKe. OnTHYecKre BOJHOBOABIL. [IpuHIMIT
JIEUCTBUSA JIa3€pOB U Ma3epoB. [101ynpOBOIHUKOBBIE Ja3€PHI.

LononnumenvHo:

1. OcHOBHBIE BUbI TOTYTIPOBOIHUKOBBIX JHOJIOB.

2. bunonsipHbie TPaH3UCTOPHI.

3. I[loneBpie TPaH3UCTOPBHI.

4. ONTORNIEKTPOHHBIE MOJTYTIPOBOAHUKOBBIE IPUOOPHI.
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5. [MomympoBOTHUKOBEIE TEPMOIICKTPUUECKUE U TaThbBAHOMATrHUTHBIEC TTPHOOPHI.

6. TexHonorust U3roTOBJICHUS MOJIYNPOBOAHUKOBBIX MPUOOPOB U WHTETPAIBHBIX CXEM -
TUMOBBIE  TexHoJoruueckue mnpoueccel  (IloaroroButenbHble  omepanuu.  IMUTAKCHS.
Tepmuueckoe oxucnenue. Juddysusa. Monnas umrurantanms. TpaBneHue. TexHHMKa Macok.
Mertanu3anusi.)

KoHTponp camocTosTensHOW paboThl MPOBOJUTCS HA NPAKTHUYECKUX 3aHATUSAX TI0
okonuanmu T.3, T.5, T.7.

7. IlpuMepHas TeMaTHKA T0KJIA/I0B U pedepaToB

1. Xwumuueckas CBA3b M AaTOMHAas CTPYKTypa IOJIYIPOBOJHUKOB. OJIEKTPOHHAs
KOH(Urypauus BHEIIHUX 000JI04EK aTOMOB U THUIIbI CHJI CBS3U B TBEPABIX TEJaX.

2. Ban-nep-BaanbcoBa, HOHHAs U KOBAJIEHTHAs CBA3b.

3. CTpyKTYphl BaXXHEUIIHMX MOJYIPOBOJHUKOB — 3JIEMEHTOB A", AV'u coenunennit THnos
ARV, AIBY|"AVBY!

4. Cummerpus KpuCTaUIOB. TpaHCISIIMOHHAs CUMMETpUs KpuUCTauloB. basuc wu
KpUCTAJJIMYECKAsl CTPYKTypa. DieMeHTapHas sdeiika. [IpumutuBHas suelika. Suelika Burnepa
— 3eiitua. Pemerka bpaBe. OGo3HaueHus y3710B, HalpaBlIeHUH M MJIOCKOCTEH B KpHCTaJle.
OGparnas peieTka, ee cBoricTBa. 3oHa bpuntosna.

5. Ilpumecu u CTPYKTypHBIE JEPEKTHl B KPUCTAIUINYECKUX U aMOP(HBIX MOTYIPOBOJHHUKAX.
XuMHU4YecKask IPUpPOJa U 3JIEKTPOHHBIE CBOMCTBA puMeceil. Toueunsle, IMHENHBIE U IBYMEPHBIE
ne(EeKTHI.

6. MeTozp! BeIpamuBaHust 00bEMHBIX MOHOKPUCTAJIOB M3 )KHUJIKOH U Ta30Boi (a3. MeToabl
BBIpAILlMBAHMUs SNUTAKCHAIbHBIX IUICHOK (SMUTAKCUs M3 KUJIKOH M ra3oBod  dasbl).
MonexkyisipHO-JIy4eBas SNATAKCUA. MeTalutoprannyeckast SIIUTAKCHUSI.

7. MeToapl 1€ETMpOBaHUs MOJIYIIPOBOIHUKOB.

8.  OcCHOBHbIE METOJbl  ONpEICIICHUS MapaMeTpPOB  IOJYINPOBOJHUKOB:  IIUPHUHbI
3aMpeleHHON 30HbI, MOJIBUKHOCTH M KOHILIEHTPAL[MM CBOOOJHBIX HOCUTEJEH, BpEMEHH >KU3HU
HEOCHOBHBIX HOCHUTEJEH, KOHIEHTPALlUU U TIIyONHBI 3aJieraHusl ypoBHEH npumeceit U 1eeKToB.

9. OcHoBHble mpUOMMXKEHHUS 30HHOM Teopuu. BonHOBas (QyHKIUS 3leKTpoHAa B
nepuoauyYeckoM mnose kpuctaia. Teopema brnoxa. 3ona bpusitosna. DHepreTuueckue 30HbI.

10. 3akoHBI JUCHEpCHN U1 BaKHEHIINUX MOJTYITPOBOJHUKOB.

11. N3osHepreTuueckre nopepxHocTu. TeHnzop o6patHoil 3ppexTuBHOM Macchl. [Im1oTHOCTD
cocrosaHuit. Ocobennoctu Ban-Xoga.

12.YpaBHeHUs BUXKEHUS DJIEKTPOHOB U JBIPOK BO BHEIIHMX MOJIAX. Metoa 3ppexTuBHOM
Macchl. VICKpUBIIEHHE DHEPreTUYECKUX 30H B JJIEKTPUUYECKOM ITOJIE. [[BHKEHHE 3JIEKTPOHOB U
JBIPOK B MarHUTHOM I10JIE.

13. Ompenenenue 3¢ (HeKTUBHBIX MACC U3 LUKIOTPOHHOTO (IMaMarHUTHOTO) pe30HaHCa.

14. CBs3b 30HHOW CTPYKTYphl C ONTHYECKHMHU CBOWCTBAMHU MOJYNPOBOJHUKA. YPOBHHU
DHEPrUM, CO3JaBacMble IPUMECHBIMHM LIEHTPAMH B IOJYNPOBOJHUKAX. JIOHOpPBI M aKLENTOPHI.
Menkue u riryookue ypoBHHA. Bomopo0mo100HbIe TPUMECHBIE IIEHTPHI.

15. PaBHOBecHass CTaTUCTHKA DJJIEKTPOHOB M JBIPOK B TOIYNpoBOAHMKAX. DyHKuMA
pacnpeneneHus dJIEeKTPOHOB.

16. KonneHTpanuus 3J1eKTpOHOB U JIBIPOK B 30HaX, 3()(peKTHBHAs IUIOTHOCTb COCTOSIHUH.

17. HeBbIpoKI€HHBIM M BBIPOXKIACHHBIN AJIEKTPOHHBIA (ABIpOUHBI) ra3. KoHieHTpanumn
AJIEKTPOHOB U ABIPOK HA JIOKAJIBHBIX YPOBHAX. DAaKTOPBI BBIPOXKIEHUS IPUMECHBIX COCTOSIHUIA.

18. Ilonoxenue ypoBHd PepMu M paBHOBECHAs KOHLEHTpAIUs JJIEKTPOHOB U IBIPOK B
COOCTBEHHBIX U MPUMECHBIX (HEKOMIEHCUPOBAHHBIX U KOMIEHCHPOBAHHBIX) MOJIYTIPOBOIHUKAX.
MHoro3apsiiHble IPUMECHBIE LIEHTPBHI.

19. MexaHu3Mbl paccesHMsI HOCUTENEH 3apsAja B HEUACAIbHON peleTke. B3aumoneiicTsue
HOCHUTEJIeH 3apsja ¢ aKkyCTUYECKUMHU M ONTUYECKUMHU (oHOHamH. PaccessHue HocuTenel 3apsaa

11



HAa 3apsDKEHHBIX U HEUTPAJIbHBIX IPUMECSIX.

20. PexoMOuHaIMs 3JIEKTPOHOB U JBIPOK B TOJIYIPOBOJHUKAX. ['eHepalus u peKoMOUHAIHs
HEPaBHOBECHBIX HocuTelled 3apsna. KsasupaBHoBecue, kBasuypoBHM Pepmu. YpaBHEHHE
KUHETHKH pekoMOuHauuu. Bpemena sxu3au. ®@oTonpoBouMOCTb.

21. MexanusMbl pekoMOuHanuu. M3mydatenpHas u Oe3bI3iaydyarenbHas pPEeKOMOWHAIIMAL.
Mex3onHass pekomOuHaius. PexomOuHanusa depe3 ypoBHM npumeced u nedexrtoB. LleHTpbI
npuiunanus. Oxxe-peKoMOUHaIMs.

22. IIpocTpaHCTBEHHO HEOJHOPOIHBIE HEPAaBHOBECHBIE PACIPEACIICHUS HOCUTENEH 3apsa.
Ambunonspaas muddysusa. Ipdexr Hembepa. dnuna muddy3un HEpaBHOBECHBIX HOCHTEIEH
3apsza.

23. OnTuueckue SBIEHHUA B MOJIyHpoBoAHMKAX. KommekcHas Au3IeKTpuuecKas
IPOHMIIAEMOCTh, IIOKa3aTellb IpeJoMJeHUs, Kod(pduuueHt oTpaxkeHus, Kod3(p(UIHEHT
nornouieHus. Cps3p Mexay HuUMH U cooTHouleHust Kpamepca—Kponura. Mex3oHHbIE
nepexoabl. Kpaii coOCTBEHHOr0 IMOIIIOIIEHUS B Cllyyae MPsIMBbIX U HENPSAMBIX, pa3peleHHbIX U
3aMpenieHHbIX 1EPEXOI0B.

24. DKCUTOHHOE NOIVIOIIEHHE U u3iaydeHHe. CIOHTAaHHOE M BBIHYXJACHHOE H3IIydCHHUE.
[Tormomenne cBera Ha CBOOOAHBIX HOCHUTENSAX 3apsna. [lornomenue cBera Ha KOJICOAHUSX
pewerky. PaccesHue cBeTa KOJICOAHUSAMH pPELIETKH, KOMOMHAIIMOHHOE paccestHue Ha
ontudyeckux QoHoHax (Pamana-JlanacOGepra), paccesHHe Ha aKyCTHUECKHX (DOHOHaX
(bpwuttosna -MaHenbITama).

25. BuusHue npumeceil Ha onTHYeckue cBoicTBa. [IpumecHas CTpyKTypa ONTHYECKHX
CHEKTPOB BOJM3U Kpas COOCTBEHHOIO MOIMJIOIIEHUS B NPSMO30OHHBIX M HENPSIMO30HHBIX
MOJIYIPOBOJHUKAX. MeXIpUMecHast U31ydareiabHas peKoMOMHaAus. DKCUTOHBI, CBA3aHHbIE Ha
IIPUMECHBIX LIEHTPAX.

26. ®orodnekTpuueckue sBiueHHA. lIlpumecHas u coOcTBeHHas (HOTONPOBOIUMOCTD.
BnusiHue npuiinnaHus HepaBHOBECHBIX HOcUTelNeH 3apsaa Ha (GoTonpoBoAUMOCTb. OnTuyeckas
nepe3apsiika JIOKAJIbHBIX YPOBHEW M CBsI3aHHBIE ¢ HEH 3QdexTsl. TepMocTHMyTupoBaHHAS
npoBouMocTh. PoTopazorpes HocuTenel 3apsaaa. PoToIEKTPOMArHUTHBIN 3P PEKT.

27. llonynpOBOJHUKOBBIE CTPYKTYphl IOHM)KEHHOH pa3MEpHOCTH M CBEPXPEIIETKH.
Pa3mepHoe kBaHTOBaHME. [[ByMEpHBIE U KBa3UBYMEPHBIE dJIEKTPOHHBIE CUCTEMBI U CTPYKTYDBI,
B KOTOpBIX OHU peanusytorcsi. KoHTpa- M KOBapHaHTHbIE KOMIIO3MIIMOHHBIE CBEPXPEIIETKH,
JIETUPOBAHHBIE CBEPXPELIETKH JIETUPOBAHUS.

28. KBantoBble HUTU. KBaHTOBBIE TOUKHU. DHEPTETUUECKHI CIIEKTpP JEKTPOHOB U MJIOTHOCTD
COCTOSIHUH B 3TUX CHUCTEMaX.

29. Onrtuueckue SBICHHUS B CTPYKTypax C KBAHTOBBIMHM SMaMH{, IpaBuUjia OTOOpa JUIs
MEX30HHBIX W BHYTPU30HHBIX (MEXIIO/J30HHBIX) MNEPEeXOA0B. MEeX30HHOE IMOTJIOUICHuEe H
u3yyaTelibHas peKOMOMHAIUS B ATHX CTPYKTypaX. DKCUTOHBI B KBAaHTOBBIX sIMaX, KBaHTOBO-
pasmepHbIil dpdekT Illtapka. DnekTpuueckue M rajlbBaHOMAarHUTHBIE SIBJICHUS B JIByMEPHBIX
cTpykrypax. O¢dekt LllyOnnkosa-ae ['aa3a.

30. KanroBslit 3¢pdpext Xoma.
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8. YueOHO-MeTOAMYeCKOEe U MH(POPMAIIMOHHOE O0ecTieyeHre JUCHUIITIMHBI (MOYJISA):
a) OCHOBHasl JINTepaTypa

1. [ManumoBa, KnaBnus BacunbeBHa. ®u3uka MoixyrnpoBOJIHUKOB [ DJIEKTPOHHBINA pecypc]:
yuebHuk / K. B. llanmumoBsa. - Mocksa : Jlanb, 2010. - 390, [1] c. [1] c. : w1, - (YueOHHKYN IS
By30B. CnemuanpHas juTeparypa). - Pexum goctyma: ObC "UzpmarensctBo "Jlaww". -
Heorpanwu.  pmocrym. -  Ilpemm.  ykas.:  ¢.383-387. - ISBN 978-5-8114-0922-8.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=648

2. Crapocenbckuii, Buxrtop MWropesnu. @usmka MNOIYNPOBOJHUKOBBIX HPUOOPOB
MUKPO3JIEKTPOHUKU [ DIEKTPOHHBIN pecypc] : yueO. mocobue s CTyA. By30B, 00yd. MO Harp.
noarotoBku 210100 "DnexTponuka u mukposnexkrponuka" / B. M. Crapocensckuid. - OBK. - M.:
Opaiit: W] HOpaiir, 2011. - (OcHoBbl Hayk). - Pexum noctyma: 2OU3 "bubmuorex". -
Heorpannu. goctym. - ISBN 978-5-9916-0808-4. - ISBN 978-5-9692-0962-6.

3. AncenbM, AHnpelt liBanoBuu. BBejeHue B TEOpHIO MOJYMPOBOAHUKOB [ DJIEKTPOHHBIH
pecypc]: yue6. mocobue / A. . Aucensm. - Mocksa: Jlans, 2008. - 618 c. : un. - (Knaccuueckas
yueOHas aureparypa 1o ¢usuke) (Jlyumume knaccudyeckue yueOHuku). - Pexxum pocryna: ObC
"U3narensctBo "Jlanw". - Heorpanuu. noctymn. - ISBN 978-5-8114-0762-0.

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=693

4. Jlebenes, A. V. ®uszmnka noxynpoBoIHUKOBEIX TprOopoB [Tekcr]: [y4ued. mocodue] / A.
U. Jlebenes. - Mocksa : DU3MATIIUT, 2008. - 488 c. ; HerT. - Pexxum nocryna: 3b6C "PykonTt".
- Heorpanuu. moctymn. - ISBN 978-5-9221-0995-6. http://rucont.ru/efd/152043

5. Enudanos, I'. 1. ®usuka TBepaoro tena [DIeKTpOHHBIHN pecypc] : yueb. mocodue / I
. Enudanos. - Mocksa : Jlanb, 2011. - 288 c. : wi. - (YueOHuku 11 By30B. CrieriuanbHas
autepatypa). - Pexxum nocrymna: 9bC "UznatensctBo "Jlanp". - Heorpanuy. gocryi. -
bubnwmorp.: c. 282-283. -ISBN 978-5-8114-1001-9.

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2023

0) 10TOTHUTEIbHASI JIUTEPATYypa

1. INaceiakoB, Brnagumup BacunbeBuu. [lonaynpoBogHukoBsie npudopst [Tekct] : yueO.
nocobue ans crya. By3os / B. B. Ilaceinkos, JI. K. Yupkus. - 8-e uzn., ucnp. - CII6. : Jlans,
2006. - 479 c. : un. ; 21 cm. - (YueOuuku uig By3oB. CrienmanbsHast aureparypa). - ISBN 5-8114-
0368-2 (26 7k3.)

2. Crenanenko, Mrops IlaBnoBuy. OcHOBBI MUKPORJIEKTPOHHUKH [TekcT] : yued.mocodue
quia By30B / WL.I1. CrenaneHko. - 2-e u3z.,nepepad.u jpom. - M. : Jlaboparopust ba3oBeix 3Hanuii,
Ousmariut; CII16.: Hesckuit Juamexkt, 2001. - 488 c. : win ; 22cMm. - (Texuuueckuii
yauBepeuteT). - ISBN 5932080450. (28 7k3.)

3. Antunos, b. JI. Marepuansl 2JIeKTPOHHOW TEXHUKHU: 3a/laddl M BOIMPOCH : Y4el. s
ctyn. By3oB / b. JI. Autunos, B. C. Copokun, B. A. Tepexos. - 3-e u3sn., crep. - CIIO. : Jlanp,
2003. - 208 c. : ui. ; 20 cm. - (YueOHukH 11 By30B. CrienmanibHas Jimreparypa). - bubmuorp.:
c. 207. - ISBN 5-8114-0410-7. (10 5k3.)

4. CopokuH, B. C. Marepuansl 1 53JI€MEHTHl AJIEKTPOHHOW TeXHUKHU. [IpoBOIHUKH,
MOJIYIIPOBOHUKH, UANIEKTpUKH [DnekTponHblid pecype] / B. C. Copokun. - Mocksa : Jlansp",
2015. - Pexxum pocryma: DBC "UznatensctBo "Jlawp". - Heorpanwu. gocrym. - ISBN 978-5-
8114-2003-2. http://e.lanbook.com/books/element.php?pll id=67462

5. bonu-bpyesnu B.JI. ®wuszuka nomynpoBoanukoB [Tekcr] : yueb.mocobue s
¢u3.cneu.By3oB / B.JI. bonu-bpyesuu, C.I'. Kanamnukos. - M. : Hayka, 1990. - 685 c.: uin. ;
22cm. - ISBN 5020140325 : (B mep.) (20 3k3.)

B) IpOrpaMMHoe o0ecrevyeHne fé e e {//‘//5_ J/’J‘]W

1. Microsoft PowerPoint
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http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D0%B0%D0%BB%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0%2C%20%D0%9A%D0%BB%D0%B0%D0%B2%D0%B4%D0%B8%D1%8F%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=648
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D1%82%D0%B0%D1%80%D0%BE%D1%81%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9%2C%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%98%D0%B3%D0%BE%D1%80%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BD%D1%81%D0%B5%D0%BB%D1%8C%D0%BC%2C%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=693
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B5%D0%B1%D0%B5%D0%B4%D0%B5%D0%B2%2C%20%D0%90%2E%20%D0%98%2E
http://rucont.ru/efd/152043
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D0%BF%D0%B8%D1%84%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%93%2E%20%D0%98%2E
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2023
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B0%D1%81%D1%8B%D0%BD%D0%BA%D0%BE%D0%B2%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D1%82%D0%B5%D0%BF%D0%B0%D0%BD%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BD%D1%82%D0%B8%D0%BF%D0%BE%D0%B2%2C%20%D0%91%2E%20%D0%9B%2E
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%BE%D1%80%D0%BE%D0%BA%D0%B8%D0%BD%2C%20%D0%92%2E%20%D0%A1%2E
http://e.lanbook.com/books/element.php?pl1_id=67462

r) 0a3bl JaHHBIX, HHPOPMAITMOHHO-CIIPABOYHbIE H MOMCKOBbIE CUCTEMbI

1. ITouckossie cuctembl Google, Yandex.

2. DNeKTPOHHBIE PECYPChI JOCTYITHBIE 10 JIOTHHY U MapoJIro, IpeaocTaBisemMble Hayunoi
o6ubmuorekoi UI'Y.

3. Hayunas snektpoHHas Oubmuoreka Www.eLibrary.ru (moctynm K MONHBIM TEKCTam
psina HaydyHBIX )KypHaToB ¢ 2007 1o HacTosIIIee BpeMs)

4. Hayunsle nyOnukamuu B pedepaTHBHBIX KypHajax IO aKTyalbHBIM HpobiemMam
buszuku TBEepAOro Tena M (U3MKU TOJYNPOBOJHUKOB, TBEPAOTEIBHON JJIEKTPOHUKH H
MHUKPO3JIEKTPOHUKH. ODJIEKTPOHHBIE BEPCUM >KypHajoB: “@usuka TBephoro tena”, ‘“JKypnan
TexHudeckon (usuku”’, “IlucekMa B KypHan TexHUYecKou (u3ukn’, “Du3nka M TEXHUKA
noJaynpoBogHHKOB” http://journals.ioffe.ru.

Humepuem-pecypcoi:

1. I'yptoB B.A. TBepaoTenbHas 3IEKTPOHHUKA [ DIEKTPOH. pecypc]: yueOHoe mocodune. —
OnexrpoH. paH. — [lerpo3zaBojack: kad. ¢pusuku 1B. Tena [lerpl'y, 2003-2010. — URL:
http://dssp.petrsu.ru/book/main.shtml, rocTyn cBOOOAHBIN.

2. I'yproB B.A., Kimumos U.B., Koanenko B.B. BBenenne B Teoputo TpaH3UCTOPOB. —
[DnexTpoH. pecypc]: yuebHoe mocobue. — DnekTpoH. aaH. — [lerpozaBoack: kad. Gpusnku TB.
tena [lerpl'VY, 2003-2010 URL:
http://dssp.karelia.ru/~vgurt/moel2/Transistors/Diplom_Kovalenko/index.htm , noctyn
CBOOO/THBIM.

3. I'apaun 10.E., I'ypros B.A., Ky3uenos C.H. u ap. 3yuenue anekTpopuzndeckux
napametrpos nosiesoro M/III tpansuctopa: Meroanueckue ykazaHus K J1a0opaTOpHOU
pabote. — [lerposzaBock: U3a-Bo Iletpl'Y, 2003.— 15 c. - DnekTpoH. Bepcus mneyar. my0i.—
URL: http://dssp.petrsu.ru/files/meths/mdp_.pdf, noctyn cBoOOIHbIA.

4. TpaH3UCTOPBL. — [DJEKTPOH. pecypc]: yueOHoe mocodue. — IeKTPOH. 1aH. — MOCKOBCKUI
rOCyJapCTBEHHBIN TeXHUYeCKuil yHuBepcuter «MAMMWN», kadenpa «ABTomaTuka u
npouecchl ynpasnenus». — URL: http://www.mami.ru/kaf/aipu/theme2.php, noctyn
CBOOOIHLIIA.

5. BopounkoB 3.H. u ap. TBepaorenbHas 31eKTpOHUKA [ DJIEKTPOH. pecypc]: aBTOMaTH3HP.
yueOHBIN Kypc. — DNeKTpoH. AaH.. — M: Llentp cucremuoit unrerpamuu 'ocHUNCU 8 MOU
(TY), 2002. — URL: http://www.pilab.ru/csi/AUK/Microelectr/E&m.asp, noctym cBOOOTHBIN.

9. MaTepuajibHO-TeXHUYECKOE o0ecriedeHne JUCIUNIUHBI (MOAYJIsA):

[Tporpamma uis TecTupoBaHus, 0pUCHOE 0OOPYIOBaHKE JIJISl ONEPATHBHOTO PA3MHOKEHHUS
HWIUTIOCTPATUBHOIO W pa3gaTOYHOIO MATCPUAJIOB AJId HNPAKTHYCCKHUX 3aHATUN U KOHTPOJIbHBIX
pador.

10. O0pa3oBaTe/IbHbIEC TEXHOJIOTHH:

Ne .
u/n Buabi yueOHoli padoThl Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH
1-18 | IlpakTuueckoe 3aHATHE 3aHsATHE — pa300p TEOPETHUYECKUX BOIPOCOB, PELICHHE

3aaa4, BBICTYIUICHHUA C JOKJIaJaMH IO TEMaM, NaHHBIM
AJI1 CaMOCTOSATCIIBHOT'O PACCMOTPCHUS.

11. Ouenounsie cpeacrsa (OC):

11.1. OneHo4HbIe cpeacTBa 1JI BXOJHOT0 KOHTPOJIS
He mpenycmotpeHo.
11.2. OueHoYHBIE CPEICTBA TEKYIIEr0 KOHTPOJIS
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http://www.elibrary.ru/
http://journals.ioffe.ru/
http://dssp.petrsu.ru/book/main.shtml
http://dssp.karelia.ru/~vgurt/moel2/Transistors/Diplom_Kovalenko/index.htm
http://dssp.petrsu.ru/files/meths/mdp_.pdf
http://www.mami.ru/kaf/aipu/theme2.php
http://www.pilab.ru/csi/AUK/Microelectr/E&m.asp

Texymmii KOHTPOJIb OCYIIECTBIISIETCS B YCTHOM M ncbMeHHO# (opme Ha [13.1-113.18 mpu
BBINOJIHEHUH CTYIAECHTAaMHU Y4eOHBIX 3aJaHUH - PEeIIeHUH 3a/1ad U BBITOJHEHHUHM KOHTPOJIbHBIX
(TecToBBIX) pabOT Ha MPOTSHKEHUH BCEro Kypca. Tekymuii KOHTPOJIb HANIPABICH Ha BBISBICHUE

chopmupoBanHoctu komneteHuu OITK-1.
Tucvmennvii mexkywuii KOHMpoOab HPOBOOUMCA 6 @opme mecma uiu KOHMPOAbHOU
Ppabomul no u3yyaemMbim memam.

11.3 OueHovHbIe cpeCcTBA ISl IPOMEKYTOYHOM aTTeCTAUM
[TpomerxyTouHas aTTecTalus HalnpaBiIeHa Ha IPOBEPKY COPMHUPOBAHHOCTU KOMIIETCHIIUH
OIIK-1 u npoBoautcs B popme 3adera. Dopma npoBeeHus 3aueTa — YCTHBIN MU MMCbMEHHBIA B

BUJAC TECTa.

3adger IpoOBOAATCA BO BpEMsA JK3aMCHAIIMOHHBIX ceccHid.

Bonpocel  mns

CaMOCTOSTECIbHOM NMOATOTOBKH CTYACHTOB K 3a4UCTy IIPUBCACHBI B IIPUJIOKCHUN 1.

Ouenka
KpHTepI/H/I «3a4TeHo» «He 3auTeHo»
«OTINYHOY «Xoporoy» «Y noBneTBopUTENbHO» | «HeymoBIeTBOPUTEIBLHOY
3uanue marepuaia B | OTMedeHbl mpoOerbl B
3namme Bcecropontue npeaenax YCBOCHUH He 3Haet ocHOBHOE
FHy6OKI/Ie 3HAHUA nporpaMMblL IMporpaMMHOTO COACPIKAHNEC TUCIUTIIIMHBL
Marepuaa
Ilonumaer marepua,
IlonHoe noHuManue mpuBOAUT npuMepsl, | CyxaeHus
Marepuana, HO HUCHBITBIBAET IIOBEPXHOCTHBI, C tpynom hopmyaupyer
IIPUBOAUT MPUMEDPHI, | 3aTPYAHEHUA C coJIepIKaT OLIMOKH, CBOHU MBICIIH, HE IPUBOJUT
ITonumanue JOIIOJTHUTCIIbHBIC BBIBOJJaMH, OJJHAKO MMpUMEPLI HE IPUBOIUT, MpUMEPLI, HC JAa€T OTBCTA
BOIPOCHI HE JOCTATOYHO TOJIHO OTBETHI HA Ha JIOTIOJTHUTEIIbHBIE
TpebyroTcs OTBEYaeT Ha JIOTIOTHUTENbHBIE BOTIPOCHI
JIOTIOJTHUTEITbHBIE BOIPOCHI HEYBEPEHHBIE
BOIPOCHI
Homnyckaet
Jlaet emxue
HETOYHOCTH B 3atpyaHsiercs B
orpeiesIeHust
. OTIpeICIICHIH [TyTaeT MOHATHS, PEIKO | ONPE/IEICHUH OCHOBHBIX
HpI/IMeHeHI/Ie OCHOBHBIX ITOHATHH, o o
IIOHATHH, HC B HCHOJIB3YET NOHATHUHW JUCHUIIIIUHBI,
npod. KOPPEKTHO
MOJTHOM 00BbeMe npodeccnoHanbHy 0 HEKOPPEKTHO HMCIIOJIb3yeT
TEPMHHOJIOT MU UCIIOJIB3YET
UCIIOJB3YET TEPMHUHOJIOTHIO npodeccroHabHYI0
npodeccHoHaNbHYIO
npodeccuoHaNbHYIO TEPMHHOJIOTHIO
TEPMHHOJIOTHIO
TEPMHHOJIOTHIO
Co0uto1aeT HOPMBI
CoGutonenue TeDaT HOFOp CobaroaeT HOPMBI Jomyckaer
HOPM patyp JIUTEPATYPHOTO MHOYKECTBEHHbIC KocHosi3pIuHast peyb
SI3bIKa, TPeodIaaaeT
JIUTEPATYPHOTO HAVHLL CTILIL SI3BIKA, JIOMYCKAeT peueBble OMIMOKH PU HCKAKAET CMBICI OTBETa
SI3bIKA i €IMHUYHBIC OMIMOKK | M3JI0XKEHUH Marepuana
U3JI0KEHUS
[Iporpamma  cocraBieHa cootBeTcTBUM ¢ DenepanbHbIM  TOCYAAPCTBEHHBIM

o0pa3oBaTeNbHBIM CTAaHIAPTOM 10 HamnpapieHuio mnoaroroBku 11.03.04 aexkTpoHuka u

HAHOJJIEKTPOHUKA.

Pazpaborunkm:

K.(b.-M.H., ouileHT Mopo3osa H.B.

[Iporpamma paccMoTpeHa Ha 3acenannu Kadeapbl 001Ield M IKCIEPUMEHTAIbHOH (PU3UKHU
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«13» ampens 2020 r.
[TpoTtokomn Ne 6

3aB.kadenpoit s n.¢.-M..H. ['aBpumiok AA.

Hacrosimmass mporpamma He MO:KeT ObITh BOCHPOHM3BelleHA HU B Kakoil ¢opme 0e3

NpeABAPUTETLHOI0 MICHMEHHOT0 pa3peleHusi Kadeapbl-pa3padoTUYHKa MPOrPaMMblL.
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ITpunoxxenue 1

IIpumepHBbIH NepeYyeHb BONPOCOB U 33/IaHUI K 3a4eTy

1. @usuxa noaynpoBoOHUK08. DHEPTETUYECKUH CHEKTp KpHUCTauia. DHEPreTHYECCKUE
YpOBHU U 30HBI. [IpOBOAHMKY, MOIYIPOBOAHMKM U JUAJIEKTPUKU. BemiectBa, oTHocsmuecs K
noaynpoBogHUKaM. OCOOEHHOCTH HMX KPUCTAIIMYECKOW M 30HHON CTPYKTYpHI, XapakTep
XUMHUYECKOH CBsI3U. OCHOBHBIE OCOOEHHOCTH JJIEKTPHUECKUX CBOICTB MOJIYHPOBOJIHUKOB.
Bnusanaue npumeceil. OCHOBBI IPAKTUYECKOTO UCIIOIB30BAHUS TOTYIIPOBOHUKOB.

2. Cmamucmuka Hocumeineu 3apsioa 8 Noaynpo8oOHUKAX.

[ImoTHOCTP  KBaHTOBBIX  cocTosiHMi. DyHkius pacnpenenenuss  Depmu-/Aupaka.
HeBbipokieHHBIE, BBIPOKICHHBIE M IPUMECHBIE NOJYNPOBOAHUKHU. CTENEHb 3alOIHEHUS
pUMeCHbIX ypoBHe. KoHueHTpamus 31ekTpoHOB M 1bIpoK. llomoxxenue ypoBHss Pepmu u
KOHIIGHTpAlUsi HOCUTENeH 3apsaa B COOCTBEHHOM M NPUMECHOM TMOJYIPOBOJHHKAX. 3aKOH
JEHCTBYIOLIMX Macc. YpPaBHEHHUE JHIIEKTPOHEUTpalbHOCTU. TemmeparypHas 3aBUCHUMOCTb
NOJIOKEHUs ypoBHS DepMH M KOHLEHTPAMM HOCUTENeH 3apsiia B IMOJIYINPOBOJHUKE,
JETMPOBAHHOM OJHUM THIIOM IIPUMECH, B KOMIIEHCUPOBAHHOM IOJIYITPOBOIHHKE.

3. Kunemuueckue s1671enusl 8 NOIYNPOBOOHUKAX.

DIEKTPONPOBOJHOCTH MOJYIPOBOJAHUKOB B CIA0BIX 3NIEKTPUUECKHUX MOJISIX. [10BUKHOCTH
AIIEKTPOHOB M JIBIPOK. DIIEKTPONPOBOTHOCTH COOCTBEHHOTO M NMPUMECHOTO TOIYIIPOBOAHHUKOB.
TemnepaTypHas 3aBUCUMOCTb IOJBHUYKHOCTH U  3JIEKTPOINPOBOJHOCTH IMPU  Pa3JIMYHBIX
MeXaHU3MaX paccestHus HOCHUTENeH 3apsiia. YpaBHeHue HenpepbiBHOCTH. uddy3nonHbii u
npeiidoBeiii Toku B momynpoBogHuke. CooTHOUIeHHs ODWHINTEHHA. 3aKOH IOJHOTO TOKa.
HepaBHoBecHble HocuTenu 3apsna. l'eHepauus M pekoMOMHALMs HOCHUTENEH 3apsja.
DJIIEKTPONPOBOIHOCTh MOJYIPOBOJHUKOB B CHJIBHBIX 3JIEKTPUUYECKUX MOJISX.

4. Konmakmubie a61eHus 8 no1ynpo8oOHUKax. dNeKkmpuieckue nepexoovl.

4.1 OnexmponHo-0bipouHvlll nepexoo. Pacripenenenue mnpumeceil, oObEeMHOr0 3apsna,
CBOOOJHBIX HOCUTENIEH, HANpsHKEHHOCTH TOJs W MOTEHLMalga Ha p-n - T[epexojie.
OHEpPreTU4ecKue IuarpaMMbl p-n - NEPEX0/la B PABHOBECHOM COCTOSIHUM W IIOJ BIIMSHUEM
BHEIIHEro mnousisd. Beimpsmienue Ha p-n-nepexone. BonbT-ammepHas xapakTepucTuka p-n-
nepexona. IIpo6oit p-n-mepexona. [uddepeHnuanbHble CONPOTHBIEHHE M €MKOCTh P-N-
nepexo/a.

4.2 Koumaxm «memann-nonynpogoonuxy. Ilepexoo I[llommku. IlomynpoBOIHUK BO
BHEIIHEM oJyiekTpuyeckoM mone. PabGora Bbixoma. KoHTakTHass pa3HOCTh NOTEHIMANIOB.
BrimpsmiieHne Ha KOHTaKTe METAIUI-TIOYIIPOBOIHHUK.

4.3 Konmaxm medxcoy noiynpo8ooHUKamu 00H020 muna nposoouMoCmiu.

4.4 I'emeponepexoobwi.

4.5 Ceoticmsa omuueckux nepexooos.

5. Ilosepxnocmuvie aenenus 6 noaynposoonuxax. YpasHenue [lyaccona. [1oBepXHOCTHBIH
noreHmain. [ToBepxHocTHas mpoBoauMocTs. D¢ dekt noast. MAII-ctpykrypa. EMxocts MII-

CTPYKTYPBHI.

6. Tepmosnekmpuueckue U  mepmomacHummusvie  saeieHus,  d¢pgdexm  Xoria,
2aIbBAHOMACHUMHbLE S6/IeHU.

7. Onmuueckue u gomosnexmpuueckue  A61EHUA 8 NOJYNPOBOOHUKAX.
@omonposooumocms.  DPomosorvmauveckue dpgpexkmoi. CnoHmanHHoe U  BbIHYIHCOECHHOE
usnyuyenus. Jlazepvl. CHEKTp OTpPaXEHUsT U CIEKTP MOTJIOLIEHUS ONTUYECKOrO M3ITYyYEHUSI.
CoOCTBEHHOE TIOTJIONIEHHWE CBETAa, MPSMbIE M HEMpsSMbIE TMepexonabl. BimsHue BHENIHHX
BO3JICHCTBUII Ha COOCTBEHHOE TMOTJIONICHHE MOTYMPOBOJHUKOB. DKCUTOHHOE TOTJIOIICHHE,
MOTJIONICHHE CBOOOAHBIMH HOCUTEISIMUA 3aps/ia, MPUMECHOE M PEHIETOYHOE TOTJIONIEHHE.
®dorope3ucTuBHbI  d(D(PEKT, KBAHTOBBIM BBIXOA, KOIPPHUIMEHT YyCUJICHHS. 3aBUCHUMOCTH
($hOTOTOKA OT MHTEHCUBHOCTHU CBETA, KWHETHKA (DOTOTOKA.
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