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1. Henau n 3212494 AUCHUIJIMHBI (MOAYJISA):

Heabro kypca «Du3uka IMOJYNPOBOJHHUKOB»  SIBIIIETCA  U3YYEHHE  MPUPOJBI
MOJIYITPOBOJTHUKOB, (DU3UYECKUX MPOIIECCOB, KOTOPHIE B HUX MPOTEKAIOT MPH Pa3IUYHBIX
BHEIIHUX BO3JEHCTBUAX, COBPEMEHHBIX METOAOB HMX onucanus. Kpome toro, kypc «®Pusuka
MOJIYITPOBOJTHUKOBY» TO3BOJISIET CHOPMHPOBATH Y CTYACHTOB NPEICTABICHHUS O TMPUHIIMIIAX
paboTHI OTYIPOBOTHUKOBBIX TPHUOOPOB, CIIOCO0AX MX U3TOTOBJICHUS U TIPUMEHEHUH.

3agaum AMCUMIJIMHBI:

- U3y4YCHHE OCHOBHBIX MPEICTABICHUHN (PU3UKU OTYIIPOBOTHUKOB;

- O3HAKOMJICHHE  CTYJACHTOB ¢  (U3MYECKMMH  OCHOBaMH  palbOThl  COBPEMEHHBIX
MOJTYTIPOBOJHUKOBBIX YCTPOWCTB;

- pa3BUTHE CIIOCOOHOCTEW M MHTEpeca K HMCCICIOBAHUIO IMOJYIPOBOJHUKOBBIX MAaTEpUAIOB U
pUOOPOB HA UX OCHOBE, K CAMOCTOATEIILHOMY MBIIIJICHUIO U TBOPUYECKOM JESITEIIbHOCTH.

2. Mecro qucuumiunesl B ctpykrype OITIOII:

VYuebHas qucuuiuinHa «Pu3KKa MoJIyrpoBOAHUKOBY BXOIUT B 0a30BYIO YaCTh JAUCLHUILIMH
poTrpaMMBbl OaKaiaBpHara.

Jucuumnnna «®Pusnka MOJyNPOBOJAHUKOB» Oasupyercs Ha Kypcax oOmed ¢u3ukuy,
BbICILIEH MaTeMaTHUK{, MaTeMaTHYeCKOIO0 aHajlu3a M BBEJIEHUE B CIEIUAJIbHOCTb. JlaHHas
JUCLUIUINHA HMMEET JIOTUYECKUE U COLECPKATEIbHO-METOAMYECKHE B3aUMOCBSI3U C APYTHMHU
gactssmu OIIOIl, a uMeHHO ¢ KypcaMu, OTHOCSIIMMHCS K 0a30BOM YacTh 00sA3aTEIIbHBIX
JMCIMIUTMH mpodeccuoHanbHoro mukia (Ousndeckue OCHOBBI 3JIEKTPOHUKH, TBepaoTeIbHAas
AJIEKTPOHMKA, MUKpO- M HaHO3JIEKTpOoHUKa, KBaHTOBas U ontuyeckas 31aeKTpoHuka, [Iponeccst
MHKpPO- ¥ HAHOTEXHOJIOTHiA) ¥ IPOU3BOICTBEHHOMN MPAKTHKOM.

[Tocne u3yuyeHus: JTaHHOW AMCLUMILIMHBI CTYACHT J0JKEH MOHUMATh MPUPOAY PU3NYECKUX
IIPOLIECCOB, TMPOMCXOASIIMX B IOJYNPOBOJHHUKAX, YMETh BBIBOJUTH OCHOBHBIE 3aKOHBI,
OTMCHIBAIOIIUE CBONWCTBA MOJYIIPOBOJHUKOB, U IPUMEHSITH CBOU 3HAHUS Ha MPAKTUKE.

OO011ast TpyA0EMKOCTh Kypca - 4 3a4eTHBIX €IMHHIIBI.

3. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHMS THCHUILIHHBI (MOAYJIsI):

[Tponiecc M3ydeHUs TUCHMIUIMHBI (MOAYJS) HampaBieH Ha (OPMHUPOBAHUE CIETYIOLINX
KOMITETECHIINN:
odmenpodeccuonanbubie komnerenuu (OIIK): OIK-1.
- CIOCOOHOCTBH HCIIOJb30BaTh IMOJIOKEHUS, 3aKOHBl M METO/bl €CTECTBEHHBIX HAyK H
MaTeMaTUKH JUIS PelIeHUs 3a1a4 nHkeHepHoi nesrenbHoctr (OITK-1);

B pezynomame usyuenusn oucyuniaunvl cmyOoeHm 0014CeH:

3unamo:
MNupexe Wnnexc O06pazoBaTesbHBIA pe3ysIbTaT
KOMIIETEHIUH 00pa30BaTeNLHOTO
pe3yibTaTa
OIIK-1 3-1 OCHOBHBIE MOHATUSA, CBS3aHHBIE c ¢buzuKoit
MOJYIIPOBOAHUKOB, TIpOLECCaMU IICPCHOCA HOCHUTENeH
3apsaia B IIOJIYIIPOBOJHUKOBBIX CHUCTEMAax, C OCHOBHBIMHU
SABJICHUAMHA HA KOHTAKTaxX IMOJYIIPOBOAHHKA C MCTAJUIAMU,
MOJYIIPOBOAHUKAMHU, OUIIEKTPUKAMHU, C IIPUMEHEHUEM
9THX SIBJIEHUI B TPUOOPHBIX YCTPOHCTBAX
Ymemon:
Hupeke Wnnexc OO6pazoBaTeIbHBIN pe3yabTaT
KOMIIETEHIIUH 00pa3zoBaTeIILHOTO
pesynbrara
OIIK-1 v-1 NPUMEHSATh TOJYYCHHBIE 3HAHMUA JJs aHaiu3a paboThI
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MPUOOPHBIX 0OBEKTOB, UCIIOIH30BaTh (YU3UIECKHE 3aKOHBI
IJil OpCACKa3aHud ITOBCACHUA (bI/I?,I/I‘-IeCKI/IX napamMeTpoB

MOJYIIPOBOJTHUKOBBIX ~ OOBEMHBIX M KOHTAKTHBIX
npudopoB., OIIepupOBaTh ¢busznyeckuMu u
TEXHOJIOTUYECKUMH ~ TEPMHHAMH W BEJIMYMHAMH,

AHAJIM3UPOBATL 3aa4u MO IICPCHOCY HOCHUTEICH 3apsaia B
ITOJIYITPOBOJHHUKOBBIX CUCTCMAX paSHHqHOfI IPpUPOJIbI;

Bnaoemyp:
Wupexe WNupexe O0pazoBarteNbHbIA pe3ysbTaT
KOMIIETEHIHH 00pa30BaTeNLHOIO
pe3ynibTarta
OIIK-1 B-1 uHpopmanuen 00 o0nactax MIPUMEHEHUS

MOJYIIPOBOJTHUKOB B MPUOOPHBIX CHCTEMaX, a TaKxke
uHbopManMeli O METOAax  U3MEpPEHHs  OCHOBHBIX
11apaMeTPOB MOJIYNPOBOAHUKOB;

4. O0beM qUCUMILVIMHBI (MOLYJISA) M BUABI y4eOHOil padoThl (pa3aessiercs mo popmMam

00yueHust)
Bua yyeOnoii padoTbl Bcero uacos / CemecTpsl
3a4eTHBIX 5
e TMHHIY
KonrakTHas padora (Bcero) 76/2,1 76/2,1
B toM gucie:
Jlexkuun 34/0,94 34/0,94
Ipaktuueckue 3anstus (I13) 34/0,94 34/0,94
JlabopaTtopHbie pabOTHI
Konrposns o6mmuii (KO) 8/0,22 8/0,22
CaMocTosiTeJIbHasi pa6oTa (Bcero) 68/1,9 68/1,9
B toM gucie:
Kypcooii mpoekr (pabota)
PacuerHo-rpaduueckue paboTs
Pedepar (mpu nHanmumnm)
Hpyaue 6udvi camocmosmenvrou pabomul
[TogroroBka  AOKIAZOB MO  TEMAaM, 68/1.9 68/1.9
pemeHne 3a1a4, HOArOTOBKA K 3a4eTy
Bun npomexxyTouHO# arTecTanyu: 3a4eT 3auer 3auer
Bung urtorosoii arrecraum:
OO01mas TPy 10eMKOCTb: Yachl 144 144
3a4€THBIC SIUHUIIBI 4 4

Ilpumeuanue: Konmaxmuas paboma c bakanagpom exuovaem ayoumopHyro nazpysky (16u).

5. Copep:kanne IUCHUIIHHBI (MOIYJIA)

®u3rKa MOITYNPOBOJAHUKOB — 00JacTh (GyHIAMEHTATbHON M TNPUKIAAHON HAyKH H
TEXHUKH, BKJIIOYAIOIIAs HKCIEPUMEHTANbHbIE M TEOPETHUECKUE HCCIENOBAHUSA (U3UUYECKUX
CBOICTB MOIYIPOBOJAHUKOBBIX MAaTEPHAJIOB M KOMIIO3UTHBIX CTPYKTYp Ha MX OCHOBE (BKJIIOYAs
rerepocTpykTypbl, MOII ctpykTypsl u 6apbepsl LlloTTKM), a Takke, MPOUCXOAALIMX B HUX
(Gu3nyeckux sBICHUH, pa3pabOTKy M HCCIIEAOBAaHHE TEXHOJOTHYECKUX IMPOLECCOB MOTY4YEHUS
MOJIyIPOBOJHUKOBBIX MAaTEpUalOB W KOMIIO3UTHBIX CTPYKTYp Ha MX OCHOBE, CO3/laHuE

OPUTHHAJILHBIX TOTYIPOBOJHUKOBBIX IPUOOPOB U UHTETPAIbHBIX YCTPOMCTB.

Jucuummna «Pu3uKa MOIYNPOBOJHUKOBY paccMaTpuBaeT (U3UYECKHE MPOIECCHI,
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OPOUCXOJAIIMEe B O0beME TOJYNPOBOJHUKA, HA €ro TOBEPXHOCTH W HaA TpaHHIE
MOJIyIIPOBOJIHUKA C IPYTMMHU MaTepuaiamMu.

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

Tema 1. BBenenne.

Ponp nmonynpoBOJHMKOB B COBpeMEHHOW (u3uke M TexHuke. BemiecTBa, oTHOCSIIMECS K
noaynpoBogHUKaM. OcoOEHHOCTH MX KPUCTAUTMYECKOW CTPYKTYpPBHI M XapakTep XMMHUYECKOH
CB3U. 30HHasl CTPYKTypa NOJYHPOBOJHUKOBBIX MarepuanoB. (OCHOBHbIE OCOOEHHOCTHU
ANEKTPUUYECKUX CBOWCTB IMOJYIMPOBOJAHUKOB. Bnusinue npumeceil. OCHOBBI MPaKTUYECKOTO
MCII0JIb30BaHUs NOJYIIPOBOJHUKOB.

Tema 2. CtaTucTika HOCHTeJIell 3aps/ia B MOJIYyNIPOBOAHHKAX.

[ImoTHOCT,  KBaHTOBBIX  cocTosiHMM. @DyHkiusa pacnpenenenuss Depmu-/upaka.
HeBbipokieHHBIE, BBIPOKICHHBIE M IPUMECHBIE NOJYNPOBOAHUKU. CTENEHb 3alOIHEHUSA
IIPUMECHBIX ypoBHEH. KoHueHTpauus 31eKkTpoHOB M AbIpoK. Ilosmoxenue ypoHs depmu u
KOHLIEHTpalusi HOCHUTENEH 3apsiia B COOCTBEHHOM M IPHUMECHOM IOJYNPOBOJHUKAX. 3aKOH
JEHCTBYIOIMX MacC. YPaBHEHHME DJIEKTPOHEHTpanbHOCTU. TemmeparypHas 3aBUCHUMOCTb
NOJIOKEHUs ypoBHS DepMHM U KOHLEHTPAallMUM HOCUTENIeH 3apsiia B IOJIYNPOBOIHUKE,
JIETUPOBAHHOM OJJHUM THIIOM IIPUMECH, B KOMIICHCUPOBAHHOM IIOJIyIIPOBOJHUKE.

Tema 3. Kunerudeckue siBjieHUsl B OJTYNPOBOTHUKAX.

OJEeKTPONPOBOAHOCTD MOJIYIPOBOAHUKOB B CJIA0BIX JEKTPUUECKUX NOJAX. [1oABMKHOCTD
AJIEKTPOHOB U JABIPOK. DJIEKTPONPOBOJIHOCTh COOCTBEHHOIO M IMPUMECHOTO MOJYIPOBOJHUKOB.
TemnepaTypHast 3aBUCUMOCTb IOABM)KHOCTHM M JIEKTPONPOBOJHOCTH IPU  Pa3IMYHBIX
MEXaHU3MaX pacCcestHUs HOCUTENeH 3apsja. YpaBHEHHE HeENpepblBHOCTH. Jnd¢y3noHHBIA H
npeidoBblii Toku B noiynpoBogHuke. CooTHouleHus OWHIITENHHA. 3aKOH MOJHOIO TOKa.
HepaBHoBecHble HocuTenu 3apsna. l'eHepauuss M peKOMOMHaIMs HOCUTENEH 3apsja.
DNEKTPONPOBOJHOCTD MOIYITPOBOJHUKOB B CHJIBHBIX MIEKTPUYECKUX MTOJIAX.

Tema 4. KoHTaKkTHBIE SIBJIEHHS B OJYNIPOBOJAHUKAX. DJIEKTPUYeCKHe Iepexo/bl.

4.1 dnekmponno-ovipounsiii nepexod. PacnpeneneHue npumecell, 0ObeMHOro 3apsja,
CBOOOJHBIX HOCHUTENIEH, HANpsHXKEHHOCTH TOJs W IMOTEHLMajga Ha p-n - Mepexojie.
OHEpPreTU4YecKue IuarpaMMbl p-n - NEPEX0Jla B PABHOBECHOM COCTOSIHUM M IOJ BIIMSHUEM
BHEIIHEro mnousid. Beimpsmienue Ha p-N-nepexoje. BonbT-ammepHas xapakTepucTuka p-n-
nepexona. IIpoGoit p-n-mepexona. [uddepeHnuanbHble CONMPOTHBIEHHE H €MKOCTh P-N-
nepexo/a.

4.2 Konmakm «memann-nonynpoeoonuk». Ilepexoo Illommxku. I1onynpoBOAHUK BO
BHEIIHEM OJyiekTpuyeckoMm 1osie. PabOorta Bbixoma. KoHTakTHass pa3HOCTh NOTEHLMANIOB.
BrimpsmiieHne Ha KOHTaKTe METAILI-TIOTYIIPOBOIHHUK.

4.3 Konmaxm mestcoy nojiynpoeooHuKamu 00H020 Muna nPpoeooOUMOCHIU.

4.4 I'emeponepexoowt.

4.5 Ceoiicmea omuueckux nepexooos.

Tema 5. [ToBepXHOCTHBIE SIBJIE€HUSI B OJIYIIPOBOAHUKAX.

VYpasuenue Ilyaccona. [loBepxHocTHbIN noTeHuuan. [loBepxHOCTHAs MPOBOAUMOCTh. DPPeKT
nosist. M/III-ctpykrypa. Emxocte M/II-CTpyKTypHI.

Tema 6. TepmodjiekTpuueckne W TepMOMArHUTHBIE siBjeHUsi, Ppdext XoJuuia,
raJlbBaHOMarHUTHbIC SIBJICHUS.

Tema 7. Ontuueckue u ¢oTo3jIeKTpHUeCKHe SIBJEHUS] B IOJYNPOBOJIHUKAX.
®ortonposoauMocTh. PDoroBosbTanmvyeckue I3PdexTbl. CIOHTAHHOE M BBIHYKICHHOE
u3iayuyenus. Jlazepsl.

CrekTp OTpakeHUS M CIHEKTp IMOMVIOMIEHUS OnTHYeckoro wusnydeHus. CoOcTBeHHOe
IOTJIONICHUE CBETa, IPSMbIE M HENPSAMBIC NEPEXOAbl. BiusHue BHEINHUX BO3ICHCTBHM Ha
COOCTBEHHOE IOTJIONICHHWE TOJYIPOBOJHUKOB. OKCHUTOHHOE IIOTJIONICHUE, IOTJIOUICHHUE
CBOOOJHBIMU HOCHUTEJISIMM 3apsizia, IPUMECHOE M pelieTouyHoe noryomenne. GoTope3ncTuBHbIN
3pQeKT, KBAaHTOBBIM BBIXOH, KOd(pduuUeHT ycuieHus. 3aBUCUMOCTh (POTOTOKA OT
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HUHTCHCUBHOCTHU CBCTA, KHHCTHKA (I)OTOTOKa.

5.2 Pazgenbl AUCHUIUVIMHBI M MEXKIUCHUIIMHAPHBbIE CBA3M ¢ o0ecneyMBaeMbIMU
(mocJienyomumMM) TUCHUTIHHAMUA

Kypc «®usuka nonynpoBOJHMKOB» SBISIETCS OCHOBOM JUISI HM3Yy4YEHMs CIEIYHOIUX
JUCIUIIINH IPO(EeCCHOHANBHOTO IUKJIA:

Ne Haumenosanue No No pasnmenoB W TeM JaHHOW JUCUMIUIMHBI,
1/ obecreuynBaeMbIX HEOOXOMUMBIX  JUIS ~ HM3y4eHHS  00eCreYMBACMBIX
(mocneayromux) TUCIUILINH | (TTOCJIEeTYIOTNX ) JTUCITUATIIAH (BmIUCHIBAIOTCS
pa3paboTINKOM)
1.| dusnyeckne OCHOBHI P1 P2 P3 P4 P5
AIEKTPOHUKHU
2.| TsepnotenbHas dJEKTPOHUKA P1 P2 P3 P4 P5
3.| Mukpo- 1 HaHORJIEKTPOHHKA P1 P2 P3 P4 P5
4.| KpaHTOBasg u onTHYECKas P1 P2 P3 P4 P5
AJICKTPOHUKA
5.| Ilpoueccel MUKpO- U P1 P2 P3 P4 P5
HAHOTEXHOJIOTUH

5.3. Pa3enbl 1 TeMbl JUCHUIINH (MOAYJ1€eii) U BUAbI 3aHATHI

No HaumenoBanue paznena Bunel 3ausTiii B yacax

H
1/ aMMEHOBaHUE TEMBI Jlexit H;;;llKT. 1146 KO CP Bcero

1. T.1. Benenue. 2 2 4 4

T.2. CtaTucThKa HOCUTEJIEN 3apsia B
P 6 6 12 24
MOJIYIPOBOTHUKAX

T.3. Kunetnueckue sIBJICHUS B
4 4 8 16
TMTOJTYTIPOBOTHUKAX

T.4. KoHTaKkTHBIE IBIIEHUS B
TTOJTYTIPOBOTHUKAX.

T.5. IToBepXHOCTHBIE SIBJIEHUS B
TTOJTYTIPOBOTHUKAX.

T.6. TepmoanekTpudeckue u
TEPMOMAarHUTHBIE ABIEHHS, dPHEKT 4 4 8 16
Xomna, ralbBAHOMArHUTHEIC
SIBIICHUSI.

T.7. OnTrueckue u
(hoTOdNEKTPUIECKUE SBJICHUS B
MOJTYTTPOBOTHHKAX.

7. | ®OTOMPOBOIUMOCTb. 6 6 12 24
dotoBonbTanyeckue 3HHEKThI.
CrioHTaHHOE W BBIHYKJICHHOE
n3ny4denus. Jlazepsl.

Hroro: 34 34 8 68 144

6. IlepeyeHb ceMMHAPCKHUX, IPAKTHYECKUX 3aHATHI U J1Aa00PaTOPHBIX padoT




dopmu-

Ne | Nepazngena u Tembl HammeroBanue cemuHapos, Tpyno OreHOYHEBIE pyemMble
MPAKTUYCCKUX U J'Ia60paTOpHI)IX €MKOCTb
/1 MUCILUTLIUHBI cpencTBa KOMIIETEH
pabot (gacer)
UHA
1 2 3 4 5 6
II3. 1. Ponb moxynpoBOAHUKOB B
COBpeMEHHOI (hu3nke u TexHUKe. BemecTna,
OTHOCSIIMECS K IOIYIIPOBOIHUKAM.
OCcoOCHHOCTH UX KPUCTATUTHUECKON ITucbMEeHHBIH
1 T. 1. Benenue. CTPYKTYpBI K XapaKTep XUMHUYECKOU CBSI3H. 2 Texymit OIIK-1
) 30HHAs CTPYKTYypa HOIYIIPOBOJHHKOBEIX
MarepuasoB. OCHOBHbIE 0COOEHHOCTH KOHTPOJIb
UEKTPUIECKUX CBOMCTB MOTYIIPOBOIHHUKOB.
Binsinue npumeceit. OCHOBBI IPaKTHYECKOTO
HCHOJIL30BAHMS MTOJYIPOBOIHHKOB.
I13.2. [110THOCTH KBAHTOBBIX COCTOSIHUH. ITucbEMEHHBII
5 ®yuxuus pacopenenenans Oepmu-Jupaka. 5 rexymi OIIK-1
' HeBbIpoXkieHHEIE, BEIPOXKACHHBIE
[IPUMECHBIC MOJYIPOBOTHUKH. KOHTPOJIb
I13.3. CreneHp 3an0IHEHUs] TPUMECHBIX
ypoBHel. KoHIleHTpauus 31eKTpOHOB U .
T. 2. CTaTHCTHKA IbIpok. [lonoxenue YPOBHSA depmu 1 HHCLM@HH\T’M OIIK-1
3. HOCHTeIel 3apsIA B KOHIICHTpALMsl HOCUTENCH 3aps/a B 2 TEKYIIAN
COOCTBEHHOM U IIPUMECHOM KOHTPOITh
HOJTYpOBOJHMKAX MOJIYIIPOBOJHUKAX. 3aKOH JIEHCTBYIOLINX
Macc. YpaBHEHHUE DIICKTPOHEHTPAILHOCTH.
I13.4. TemneparypHasi 3aBUCUMOCTh .
TIOJIOKEHUST YpOBHS PepMH M KOHLICHTPALIMH [Tucbmennbii OIIK-1
4, HOCHTeJNeH 3apsia B MOJTYIPOBOIHHKE, 2 TEKYLIHI
JIETHPOBAHHOM OJIHUM THUIIOM IIPHMECH, B KOHTPOJIb
KOMIICHCHPOBAHHOM IIOJIYTIPOBOJTHUKE.
II3.5. DnexTponpoBOAHOCTh
TIOJTYTIPOBOIHUKOB B CIA0BIX JIEKTPHIECKHX
noJ1sxX. [1oIBIYKHOCTB AJIEKTPOHOB M ABIPOK. N
DIeKTPOIPOBOAHOCTH COOCTBEHHOTO U [Tucpmenmpii OIIK-1
5. MPUMECHOTO MOTYIPOBOTHUKOB. 2 TEKYLIUI
TemnepaTypHas 3aBUCHMOCTb ITOIBUKHOCTH KOHTPOJIb
T. 3. KugeTnaeckue U DJIEKTPONPOBOIHOCTH NPH PASIHIHbIX
MEXaHU3MaX PacCestHUsl HOCUTeNeH 3apsiia.
SIBJICHUSA B
YpaBHeHHE HENTPEPHIBHOCTH.
TOTYHPOBOAHMKAX. I13. 6. lucddy3vonHslit n npeiioBLIil TOKU B
nonynpoBoHruke. COOTHOLIEHHS
DiiHITelHa. 3aKOH MOJHOTO TOKA. ITucbMeHHBIH
6 HepaBHOBECHBIE HOCHTEIH 3aps/a. 5 Texymuii OIIK-1
’ I'enepanms 1 pekoMOWHAILINS HOCHUTENEH
3apsaa. DIeKTPOIPOBOIHOCTD KOHTpOIIb
IOJIYIPOBOJHUKOB B CUJIBHBIX
OJICKTPHUYCCKHUX MOJIAX.
I13.7. Snexmponno-ovipounslii nepexoo.
Pacnpesenenue npuMeceii, 00beMHOT0O
3apsizia, CBOOOJHBIX HOCHTEIIEH,
HaNPsLKEHHOCTH IOJIS U MOTEHIHANA Ha p- - .
nepexoze. DHEepreTHYeCKrue AUarpaMmsl p-n - [Tucpmennpii OIIK-1
7. Hepexo/ia B PABHOBECHOM COCTOSIHUH U O 2 TEeKYIIUN
T. 4 KoHTaKTHLIe BJIMSTHUEM BHCIIHETO ITOJIA. BblﬂpﬂMHeHI/le Ha KOHTpOHB
p-n-nepexoxe. BonpT-ammnepHas
SABJICHUA B XapakTepucTHKa P-n-nepexomaa. [Ipoboii p-n-
MOJIyIPOBOJIHMKAX. nepexona. Juddepenrmansubie
DnekTpudeckue COTIPOTHUBJICHHE U €eMKOCTh P-N-Niepexoa.
nepexobl. 113.8. Konmaxm «memann-
nonynpoeoonuxy. llepexoo Illlommxku. .
ITosrynpoBOIHUK BO BHELLIHEM [Tucbmennbii OIIK-1
8. SIIEKTPHYECKOM mosie. PaGora BeIxoa. 1 TEKYLIHI
KoHTakTHast pa3HOCTb NOTEHIMAJIOB. KOHTPOITh
Brmpsimiene Ha KOHTAKTe METaI-
TIOJTYTIPOBOAHYIK.
9. 13.9. Konmaxm mesicdy 2 IuceMenHbIA OIIK-1




nOJYRPOGOOHUKAMU OOHO20 MUNA TEKYIIHI
npoeooumocmu. KOHTPOJIb
Cesoiicmea omuueckux nepexooos.
[IncemenHsIi
. OIIK-1
10. 3.10. 'emeponepexooi. TEeKY LU
KOHTPOJIb
[TuceMeHHBIH
. OIIK-1
11. 33.11. YPaBHeI{I/Ie ITyaccona. TeKyImmii
OBEPXHOCTHBIN MOTEHIIHAI.
KOHTPOJIb
T. 5. IloBepxHOCTHBIE HncpmennbIi
P II3.12. [ToBepxHOCTHAA TPOBOAUMOCTD. . OIlIK-1
12. | sBnenus B Sbexr o TEeKy LU
MOJIYIPOBOTHUKAX. KOHTPOJIb
[TuceMeHHbIH
- - . OIIK-1
13. II13.13. MAII-ctpyktypa. EMxocts MII TexyHit
CTPYKTYPBI.
KOHTPOJIb
M3.14. I'anveéanomaznummsle a61eHUA.
Db ekt Xomia B MPUMECHBIX U .
COOCTBEHHBIX MOJYIPOBOTHUKAX. YTOI [TucpmennbIi OIIK-1
14, Xonna. [Tpumenenue > dekra Xomna. TEKYLIMH
T. 6. KsanroBsiil 3¢ dexr Xomna. M3meHenune KOHTPOJIb
TepMoiekTpHyeckue | COMPOTHBICHHS MOTYMPOBOHHKOB B
U TCPMOMArHUTHBIC MATHATHOM MOJC.
apenns, dbdexT M03.15. Tepmornekmpuueckue u
X ' mepmomazHumuble A61enua. SIBnenve
oJna, 3eebexa. KonrakrHast 1 o0beMHas .
rajbBaHOMAarHUTHbIE cocTapnsiome KodddurmenTa TepMo-IJIC [TuceMeHHbIi OIK-1
15, | ABJICHUA. NOJTyIpOBOAHUKOB. DPdekTol [lenbThe 1 TEKY U
Tomcona. CBs3b MEXITY KOHTPOITh
TEPMOAIEKTPUICCKUMH KO PUIIHEHTAMH.
TepmomarHuTHBIH 3G dexT (3 derT
HepHcra-DTTHHICray3€eHa).
I13.16. CriexTp oTpaskeHUs U CHEKTP
HOTJIOLIEHHUS] ONTHYECKOTO U3ITyCHHS.
CoOCcTBeHHOE MOTIIONIEHNE CBETA, IPSIMBIC U .
T. 7. Ontuueckue u HENPSIMBIE TIEPEX0/Ibl. BIusHIE BHENTHUX [Tucpmenmpii OIIK-1
16. (hoTodnekTpUIeCKuE BO3/IeHiCTBUI HAa COOCTBEHHOE MOTJIONIEHHE TEKyIIUI
SBIICHHS B TOJYTIPOBOTHAKOB. DKCHTOHHOE KOHTPOJIb
MOy TPOBOAHHKAX TOTIIONIEHNE, TOTJIONIEHHE CBOOOIHBIMH
DOTONPOBOIUMOCTS HOCHTEISIMH 3apsiia, TPUMECHOE
(DOTOBEHLTqueCKHé PELIETOYHOE MOTTIOIICHHE.
I13.17. ®otope3ncTuBHEIN 3G deKT, ITucbMEeHHBIH
17 3 PeKThL. KBAaHTOBBIN BBIXOI, KO3 QUIIMEHT YCUIIEHUS. Texymuii OIlK-1
+ | CnonTannoe n 3aBHCHMOCTH (POTOTOKA OT HHTEHCHBHOCTH y
BBIHYXXJICHHOC CBeTa, KHHETHKA (DOTOTOKA. KOHTDOJIb
n3nydeHus. Jlasepsr. I13.18. Jlazepsl. IMucsMmeHHBII
N OIIK-1
18. TEKYIIUi
KOHTPOJIb
6.1. Ilnan camocTOATE/ILHOM PA0OTHI CTYIEHTOB
Tema Bun 3anaHue Pexomennyemas Komnu
HEJI. CaMOCTOSITEIILHOM JauTeparypa €CTBO
paboThI 4acoB
T.1. | PaGorac [ToBTOpEeHue n Hcrounukn 1-5 n3 4
2-4 T.2. | yueOHHKOM, yriayOJIeHHOE H3yuyeHUue | OCHOBHOM U 1-6 u3 12
5-6 T.3. | cupaBOYHOI y4eOHOro Marepuana JIOTTOJTHUTEIIHOM 8
7-10 T.4. | IMTEpaTypoOH, nexuuy, [13 ¢ JIIUTEPATYPHI, 12
11-13 | T.5. | NEPBOMCTOYHUKA | UCMOJIB30BAHUEM CamMoCTOSTEIIbHBIN 12




14-15 | T.6. | MU, KOHCIIEKTOM. | JIUTEpaTypbl, THTEpPHET | MOMCK JUTEpaTyphl HA 8

16-18 | T.7. - pecypcosB 00pa3oBaTeNbHBIX
pecypcax, JOCTYITHbIE
110 JIOTHHY U I1apOJII0,
PEJOCTABIIIEMBIM
Hayunoii Oubnuorexoit
nry
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6.2. MeToanueckue yKa3aHus 10 OPraHU3alUM CAMOCTOSITE/IbHOI PadoThl CTYI€HTOB
CaMmocrosiTenbHass paboTa OakanaBpoB — HHAMBHAyallbHas ydeOHas AESITENbHOCTb,
ocymiecTBiisieMass 0e3  HEMOCPEACTBEHHOTO  PYKOBOJACTBA  MpemnojaBaresst  (HaydHOTO
pykoBoauTenss (KOHCYNbTAaHTa)), B XOJE KOTOpPOM OakajlaBp AaxkTUBHO BOCIHPHUHHMAET,
OCMBICITUBACT TMOJIYYCHHYI0 WH(OpMAIMIO, PElIaeT TEOPETHUECKUE U MpPaKTHYEeCKue 3aiaun. B
Ipolecce MPOBEICHUS CaMOCTOSTENIbHOM paboThl popmupyetcs komnereHuu OITK-1.
Ha camocmosamenvnylo padomy eviHOcAmMCA cledylouiue 60nPoOcsl NO MmMemam
OUCHUNIUHDL:

T.1. - T.2. Qusuka nonynpoeoonuxos (IpaKTUIECKUE 3aHIATHS - 8 Yac., CAMOCTOSATEIbHAS
pabora-16 gac.).

CoOcTBeHHAasT MPOBOAMMOCTD TMOJYITPOBOJIHUKOB. DJIEKTPOHBI M JbIpKU. PaBHOBecHas
KOHIIEHTpAllUsl HOCUTENIeH 3apsaaa, ypoBeHb Ddepmu. 3aBUCUMOCTh KOHIICHTPAIIMN HOCUTENEH
OT Temreparypsl. lIpuMecHbIE YPOBHH M TPUMECHAs MPOBOJAMMOCTH MOJIYIPOBOIHUKOB.
AKIIEITOpPHBIE U TOHOPHBIE MPUMECHBIE aTOMBI. DHEPIus aKkTUBAllMU. YpaBHEHUE OanaHca
HOCUTEJIEH 3apsga B TOJYNPOBOAHUKE. TemmeparypHas 3aBUCHMOCTh PaBHOBECHOM
KOHIIEHTpAllMd  TPUMECHBIX  HOCUTeNed  3apsia. 3akoH  JCMCTBYIOIIUMX  Macc.
KommnencupoBanupie monynpoBOoAHUKH. HepaBHOBecHble HocuTenu 3apsiaa. [loHstue o
kBa3uypoBHix Depmu. PekomOuHainus, ee MexaHu3Mbl. CKOPOCTh PEKOMOMHAIIMHU U BPEeMs
JKU3HU HOocuTesel 3apsga. M3nydarenbHas pekomOunanusi. OCHOBHBIE TOJYIPOBOIHUKH,
MPUMEHSIEMbIE B MUKPOAJIEKTPOHUKE (KPEMHHUI, repMaHuid, apCeHu ] Tajins), UX CBOICTBa.
Hudbdysnonnas u aperidosas cocrapistonme Toka. Koadpdunument muddysun Hocurenei
3apsnga. CooTHouieHne DifHIITeitHAa. MoHOMoNsApHas u OunomnsipHas nud¢y3us HocUTeneu
3apsijia B MOJYMPOBOJIHUKAX. Y paBHEHUE HEMPEPLIBHOCTH.

T.3. Onexmponposodnocms meepOvix men (NMpakTHYecKue 3aHiATUA — 4 dHac.,
camocrosTelbHas paboTa-8 Jac.).

Kiaccuueckast Teopusi 3J1€KTpONPOBOJIHOCTH, €€ HEAOCTATKU. BiMsiHUE 37€KTPUYECKOro
noJisi Ha (PYHKIIMIO pacripeieneHus: Hocutenei 3apsaa. [peiidosas ckopocts. [loaBuKHOCTD
HOCHUTENeW 3apsna. YpaBHeHus JlaHkeBeHa. MeXaHM3MBbI paccestHUsT HOCHUTENEH 3apsna.
DOnekTpoH-(GOHOHHOE paccesHue. PaccesHue Ha AedekTaX KPUCTALIMYECKON PEIIeTKH.
TemmepaTypHble 3aBHCUMOCTH TOJIBIDKHOCTH ¥ KOHIIGHTpPAllMd HOCHUTENEH 3apsga B
Metayuiax. TemmeparypHasi 3aBUCUMOCTb YAEIBHOW MPOBOJMMOCTH MeTalioB. OCHOBHBIE
MEXaHU3MBbl PACCESHHS HOCUTEJICH 3apsna B TMOJYNPOBOJHMKAX. TemmeparypHas
3aBUCHUMOCTh TOJBM)KHOCTH HOCHTENEH 3apsiia B TMOJYNPOBOJHUKAX. TeMreparypHas
3aBUCUMOCTbH yJIETTbHON IPOBOJUMOCTH MOTYIPOBOTHUKOB. I(HPEKThI CHIIBHOTO 1O, THIIBI
BOJIbTAMIIEPHBIX XapaKTepUCTHK B moxynpoBoannkax. BAX S u N tuma. Dddexr anna.
[Tonsitue o nomenax. CBU-reneparopsl Ha 3¢ dexte ["anHa.

T.4. Konmakmuvie sgnenus. (MIpaKTUUIECKHUE 3aHATHUS - 6 Yac., CAMOCTOSITENbHAs paboTa-
12 gac.).

Pabora BhIxoma. M3 MeTayuioB M TOJYHPOBOJHUKOB. TEpPMO3JIEKTPOHHAS AMHCCHS.
Kontakt nByx wmetasmoB. KoHTakTHass pasHocTh mnoTeHuuanoB. KoHTakT merami-
MOJIYTPOBOJTHUK B PAaBHOBECHOM M HEPAaBHOBECHOM COCTOSHMX. [IpUKOHTaKTHBIE CIOU
obennenwusi, oboramenus, uHBepcuu. Dddexkt I[llorrku. Tommmuaa oO6emHEHHOTO CIIOS.
Pacnpenenenne norenumana. Juon [ortku. BAX nmuoma Hlortku. P-n mepexon, ero
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HHEPreTUYECKUe JuarpaMMbl B PaBHOBECHOM M HEPaBHOBECHOM COCTOSHUHU. OOenHEHHbII
CJIOHM, JJIEKTpUYECKHE TOJsi B OOeAHEHHOM ciioe. Pe3kuil M TIUIaBHBIM P-N Mepexobl.
Tonmuna oGenneHHoro cinosi. KoHTakTHas pa3HOCTh MOTeHHManNoB. OOpaTHbBIM TOK P-N
nepexoa, ero cocrapistonme. BAX p-n nepexona. 3apsanas u nuddy3nonHas eMKocTH P-N
nepexona. [Ipoboil p-n nepexona U ero MexaHu3Mbl (JaBUHHBIN, TYHHEIbHBIH, TEIJIOBOK).
[TomynpoBoIHUKOBBIE MPUOOPHI Ha OCHOBE P-N mepexoaa. BolmpsMHUTENbHbIE THUOBI.
TyHHENbHBIA JUOJ. DHEpreTudeckue auarpaMmsbl, npuHuun aeicrsus, BAX. JlaBunHo-
npojieTHbId auoj. JlaBuHHOe yMHOXeHHe U aperd. XapakTepuCTHKH JaBUHHO-TIPOJIETHBIX
muonoB. CTpykrypa U (us3mka pabOThl OWIIOISIPHOTO TPAH3UCTOPA, €r0 dHEPreTHYecKas
auarpamma. MHxekuuss HocuTeneil. AKTUBHBIM PEKHUM, PEKUMBI HACBHIIIEHUS U OTCEUKH.
Cxema c obmeit 6a30ii, 00IUM SMUTTEPOM M KOJIeKTOpoM. KoadduuueHnt ycuneHus mo
TOKY. D(QGEKTUBHOCTH 3MUTTEPA U KOJUIEKTOPa, KOA(P(UIHEHT MepeHoca HEOCHOBHBIX
HocHTeNel 3apsina B Oase. [lepexomHble mporecchl B OWMOISPHOM TpaH3ucTope. Yacrora
OTCEUKH.

T.5. Hosepxnocmuvie aenrenuss 8 noaynpogoonuxkax (MpakTUYECKUe 3aHATUS - 6 dac.,
caMocTosTelIbHas paboTa — 12 yac.).

[ToBepXHOCTHBIE COCTOSIHMS B TIOJYNPOBOAHHUKE. I[lOBEpXHOCTHAs PEKOMOHMHAIIUS.
[TpunoBepXHOCTHBIN cloii 00BeMHOro 3apsiaa. IloBepXHOCTHas MPOBOAMMOCTH. DddeKT
HOJIS.

MUII-ctpyktypel.  Bonbr-papamgnbie  xapaktepuctuku  MII-ctpyktyp.  IloneBbie
TpaH3ucTopbl. [loneBble TpaH3UCTOPBHI C yHpaBisIIOIIMM P-N nepexonomM. BAX atux
npubopoB. BiusHue 3aBUCMMOCTH TOJBHMKHOCTH OT ToJis. TOK HACHIMIEHUS, KPYTHU3HA
XapaKTEPUCTHUKHU.

MAIT  (MOID)-tpansuctopel. Wneansnas MJII-ctpyktypa. Oddexr mnoms. MJII-
TPAH3UCTOPBl CO BCTPOCHHBIM M HMHAYLHpOBaHHbIM KaHaioM. BAX M/III-tpan3ucropa.
Pexxumbl oOenHeHus, oOoramieHusi, nHBepcuu. IIpubnmkeHHas Mojaeldb U €€ yTOUHEHHE.
Ponb noBepxHocTHBIX cocTossHui. PaznoBunnoctn MOII-Tpan3uctopoB. BeicokouacTOTHBIE
MOII-tpan3ucropsl. IlepexogHele npouecchl B IOJNEBBIX TPaH3UCTOPAX. JKBUBAJIEHTHAS
cxema MOII-Tpan3ucropa.

T.6. [anveanomacnummuvle, MePMOMACHUMHbIE U MEPMOIIEKMPUUECKUE S6TeHUs
(IpakTHUYECKHUE 3aHATHUS - 4 Yac., caMOCTOsITeNbHast paboTa - 8 yac.).

JIBrxeHue HOCHUTEJIEN 3apsaaa pu HaJINYUU MarHMTHOTO TOJIS.
Maruerocomnportusnenue, 3¢pdexkr Xomna u ero npumeHenus. Ipdextst Hepucra, Purn-
Jlemtoka, DOtruncrayzena. Oddextsr 3eebeka, Ilenpthe u  Tomcona, obmact ux
PUMEHEHHUS.

T.7. @omosnexkmpuueckue asnenus 6 norynpogoonuxax (IpaKTHUECKUE 3aHATUA - 6 yac.,
camocrosTeNbHas padora - 12 gac.).

CrekTppl UCHYCKaHHMS W MOIJIOWEHUsA. Tunel  IEHTPOB  IOIJIOLIEHUS B
nonynpoBogHukax. Ilonstue 00 skcutoHax. JlloMHHECUEHIUS MOJYIPOBOJHUKOB.
OcHOBHBIE 3aKOHBI JIIOMHUHECHEHIMHM. Buael mroMuHecueHIMH. @POTONpPOBOANMOCTD.
CrnexTpanbHasi 3aBUCUMOCTb (OTONPOBOAMMOCTH. DOTONPOBOIUMOCTD NMPU HUMITYJIHLCHOM
ocBenieHnu. PoroznekTpuueckue 3pGeKTsl. YCTpOHCTBO, MPUHLUI JCHCTBUSA, OCHOBHBIE
XapakTepucTuku  ¢oropesucropa, Gortoauona, QorolrneMeHTa,  (QOTOTpaH3UCTOPA.
Ceeronuonsl. DotoBonbranueckuit >dexr. [lonarue o rerepomepexonax. CoiHeyHbIE
Oarapen. OnTHYECKHE CUCTEMBI B MUKpO3JIEKTpOoHUKe. OnTuyeckue BOIHOBOABL. [IpuHImm
JENCTBUA J1a3epoB U Ma3epoB. [1onynpoBOAHUKOBBIE JIa3€pHI.

JlononnumenvHo:

1. OcHOBHBIE BUBI IOJTYTIPOBOIHUKOBBIX JHOJOB.

2. bunosspHbie TPAH3UCTOPBHI.

3. IloneBble TPpaH3UCTOPHI.

4. ONTOAEKTPOHHBIE TTOYITPOBOIHUKOBBIE TPHOOPHI.

5. IloxynpoBOJHHUKOBBIE TEPMOIICKTPUUECKUE U TAIbBAHOMArHUTHBIE TPUOOPHI.
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6. TexHONOTHSI M3TOTOBICHUS TOIYMPOBOAHUKOBBIX MPUOOPOB M WHTETPAIBHBIX CXEM -
TUTOBBIE  TexHosornueckue mporecchl  (IlogroroBurensHble  omeparuu.  DIHUTAKCHSL.
Tepmuueckoe oxucienue. Quddysus. Monnas ummnantanus. TpaBnenue. TexHHKa Macok.
Meramm3anus. )

KoHTposIb caMOCTOSTENbHOM pabOThl MPOBOJUTCS Ha NPAKTHYCCKHUX 3aHATHAX IO
oxkonuanuu T.3, T.5, T.7.

7. [IpuMepHasi TeMaTHKA J0KJA10B 1 pedepaToB

1. Xwumuueckas CBA3b M aTOMHAas CTPYKTypa IOJIYIPOBOJHUKOB. OJIEKTPOHHAA
KOH(UTypanus BHEIIHUX 000JI0UEK aTOMOB U THITbI CHJI CBSI3U B TBEPABIX TEJaX.

2. Ban-gep-BaanbcoBa, HOHHAs U KOBAJICHTHAS CBA3b.

3. CTpyKTypsl Ba)XHEHIINX T0MynpoBoaHuKkoB — d1eMentoB AV, AV u coenunenwmii Tumos
ARV, AlIBV| AlVBV!

4. Cummerpus KpucTauioB. TpaHCISILMOHHAs CUMMETpUs KpuctamioB. basuc u
KpUCTAJIJIMYECKAsl CTPYKTypa. JieMeHTapHas sdeiika. [lpumurnuBHas suelika. fuelika Burnepa
— 3eitta. Pemerka bpae. O603HaueHUsT y370B, HApaBICHUN W IJIOCKOCTEH B KpHUCTAJLJIE.
O0parHas peuietka, ee cBoiicTBa. 3oHa bpusuttosHa.

5. [Ipumecu U CTpYKTYpHBIE 1e(EKTHl B KPUCTALTMYECKUX U aMOP(HBIX MOTYIMPOBOTHUKAX.
XuMHYecKasi IPUPOJIa U 2JIEKTPOHHBIE CBOMCTBA puMeceil. TouedHsle, INHENHbIE U ABYMEPHbBIE
neQEeKTHI.

6. MeTozb! BeIpalliuBaHusl 00bEMHBIX MOHOKPUCTAJIIOB M3 KMJKOH U ra3oBoi (a3. MeToabl
BBIpAIIMBAaHUS OJMHUTAKCUAJIBHBIX IUIEHOK (dMMTAaKCHs M3 JKUOKOM M Ta3oBOM  (asbl).
MounexynsapHo-ny4yeBas dSMUTaKCUs. MeTamiopraHudeckas SIUTaKCusl.

7. MeTroasl 1ErupoBaHus MOIYNPOBOIHUKOB.

8. OCHOBHBIE METOJbl ONPEACICHUS MapaMeTpPOB  IOJYNPOBOJHUKOB:  IIHPHHBI
3aMperieHHON 30HbI, MOJBUKHOCTH M KOHILEHTPAllMU CBOOOJHBIX HOCUTENEH, BPEMEHHU JKU3HU
HEOCHOBHBIX HOCUTEJIECH, KOHIIEHTPAIlUK U TTTyOMHBI 3aJIeraHusl ypoBHEH npumMeceil U 1edexTos.

9. OcHoBHble npUOMMKEHUS 30HHOM Teopuu. BonHoBas (QyHKIUS JJIEKTpOHA B
nepuoandecKkoM noiue kpucramia. Teopema bioxa. 3ona bpuiutrosna. DHepreTnueckue 30HbI.

10. 3akoHBI JUCHEPCHN IJIs BaXKHEHIINUX MOJIYITPOBOJHUKOB.

11. N303HepreTnueckue noBepxHoctu. Tensop odpatHoit 3¢pdexrTuBHOM Macchl. [ImoTHOCT
cocrosiHuil. Ocobennoctu Ban-Xoga.

12.YpaBHeHUs JBUXKEHUS 3JIEKTPOHOB U ABIPOK BO BHEIIHHMX NOJsAX. Meton 3¢ ¢dexkTuBHOM
Macchl. VICKpUBIIEHHE SHEPreTUYEeCKUX 30H B AJIEKTPUUYECKOM IoJie. [[BHyKeHHE 3JIEKTPOHOB U
JBIPOK B MArHUTHOM II0JIE.

13. Onpenenenne >pPEeKTUBHBIX MACC U3 MUKJIOTPOHHOTO (IMaMarHUTHOTO) PE30HAHCA.

14. CBsA3b 30HHOW CTPYKTYpBl C ONTHYECKMMH CBOWCTBAMHU IOJYNPOBOJHUKA. YPOBHHU
SHEpPruM, Co3JaBacMble MPUMECHBIMH LIEHTPAMH B IMOJYIPOBOAHUKAX. JIOHOPBI M aKLENTOPHI.
Mernkue u rirybokue ypoBHU. Bogopoaonojo0HbIe TPUMECHBIE IIEHTPHI.

15. PaBHOBecHas CTaTUCTHUKAa OJJEKTPOHOB M JBIPOK B MOJYNPOBOJHMKaX. DyHKIUA
pacrpeeneHus IEKTPOHOB.

16. KoH1leHTpaIys 3JeKTPOHOB U JBIPOK B 30HAX, 3((HEKTUBHAS TUIOTHOCTH COCTOSTHUH.

17. HeBbIpOo>XIE€HHBIM M BBIPOKIACHHBIN AIEKTPOHHBINA (ABIPOUHBIN) ra3. KoHieHTpanuu
AIIEKTPOHOB U JBIPOK Ha JIOKAJTBHBIX YPOBHSIX. DAaKTOPHI BBIPOXKIEHUS IPUMECHBIX COCTOSTHUI.

18. Ilonoxenue ypoBHs PepMU M paBHOBECHAs] KOHLIEHTPALMS JJIEKTPOHOB M IBIPOK B
COOCTBEHHBIX U MPUMECHBIX (HEKOMIIEHCUPOBAHHBIX M KOMIIEHCUPOBAHHBIX) MOITYIPOBOIHUKAX.
MHoro3apsiHble IPUMECHBIE LIEHTPHI.

19. MexaHu3MBbl paccessHUs HOCUTENEH 3apsja B HEHUJCAJIbHON pemeTke. BzaumoneiictBue
HOCHUTeNeH 3apsia ¢ aKkyCTUYeCKUMHU U ONTHYeCKUMH (oHOHaMHu. PaccestHue HocuTenel 3apsaa
Ha 3apsDKCHHBIX U HEUTPAJIBbHBIX IPUMECSX.
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20. PexoMOMHALIMS SJIEKTPOHOB U JBIPOK B MOJIYIPOBOAHUKAX. | eHepalust 1 pekoMOnHanus
HEPAaBHOBECHBIX HocuTenel 3apsna. KBasupaBHoBecue, kBazuypoBHu Depmu. YpaBHeHue
KUHETHKH pekoMOnHanuu. Bpemena sxu3au. ®oTonpoBoIuMOCTb.

21. Mexanusmbl pekoMOuHanuu. M3nmydarenpHas u Oe3bI3NydaTesbHas PEKOMOWHAIUS.
Mex3oHHast pekoMOuHanusi. PekomOuHammst yepe3 ypoBHU mnpumeceil u aedexroB. LleHTpsI
npuiunanus. Oxe-peKoMOuHaIMS.

22. IIpocTpaHCTBEHHO HEOJHOPOAHBIE HEPABHOBECHBIC PACIpE/EICHUsI HOCUTENEH 3apsia.
AmounonspHas quddysusa. Iddexr dembepa. dnmuna nuddy3un HEpaBHOBECHBIX HOCHTENCH
3apsja.

23. OnTuueckue SIBICHUA B MOJIYNpoBOAHHMKaX. KomriekcHas —AudJIeKTpUYecKas
NPOHHMIIAEMOCTh, TIOKa3aTellb MpeJoMJeHUs, KodhduuueHnt oTpakeHus, Ko UIHEHT
norsiouieHus. CBsizb Mexay HuMH U cooTHoueHus: Kpamepca—Kponura. Mex3oHHBIE
nepexoabl. Kpait coOCTBEHHOTO MOTIIOMICHUS B ClTydae MPSIMBIX U HENPSMBIX, Pa3pELICHHbIX U
3aIpelIeHHbIX IEPEXO0/I0B.

24. DKCUTOHHOE TMorIonieHue U u3nydeHue. CIOHTAaHHOE W BBIHYXKJIEHHOE H3JIy4YCHHE.
[Tornomienre cBera Ha CBOOOIHBIX HOCHUTENsX 3apsna. Ilormomienune cBera Ha KOJIGOAHHSIX
pemetku. PaccesHune cBera KoNeOaHWSMH pPEIIETKH, KOMOWHAIIMOHHOE paccesHHe Ha
ontuueckux ¢ononax (Pamana-JlanncOepra), paccesHue Ha aKyCTHYeCKHMX (OHOHAX
(bpunntosna -Manaenbuirama).

25. BnusHue mpumeceil Ha onTHYecKue cBoicTBa. [IpumecHas CTPYKTypa ONTHYECKUX
CIEKTPOB BONM3M Kpas COOCTBEHHOTO TMOTJIOIIEHUS B TPSIMO30OHHBIX M HEMPSIMO30HHBIX
MOJYTIPOBOHUKAX. MeEXIpUMecHast U3TydyareabHas peKoMOUHAIMs. DKCUTOHBI, CBA3aHHbIEC HA
NPUMECHBIX [IEHTpaXx.

26. ®dotosnexrpuueckue sBieHus. llpumecHas u coOcTBeHHass (HOTOMPOBOIUMOCTS.
BnusiHure npunmnaHus HEpaBHOBECHBIX HOCHUTENEH 3apsaa Ha (OTOMpOBOAMMOCTh. OnTudeckas
nepe3apsiika JIOKaJIbHBIX YpOBHEH M CBsi3aHHble ¢ Hell 3(dexTshl. TepMocTUMyTUpOBaHHAS
npoBoauMocTs. doTopazorpeB HocuTenen 3apsana. POTONEKTPOMArHUTHBINA 3P (EKT.

27. TlomynpoBOAHUKOBBIE CTPYKTYphl TOHMXEHHOW pa3MEPHOCTH M CBEPXPELICTKH.
Pasmeproe kBanTOBaHUe. [[ByMepHbIE U KBa3HIBYMEPHBIE dJIEKTPOHHBIE CHCTEMBI M CTPYKTYPHI,
B KOTOpPBIX OHHU peanu3yroTcs. KoHTpa- M KOBapHaHTHbIE KOMITO3UIIMOHHBIE CBEPXPELIETKH,
JIETUPOBAHHBIE CBEPXPEUICTKH JIETUPOBAHHSL.

28. KBantoBble HUTH. KBaHTOBbIE TOUKU. DHEPreTUUECKUN CIEKTP JIEKTPOHOB U TNIOTHOCTh
COCTOSIHMM B 3THX CUCTEMAax.

29. OnTHueckue SBICHHUA B CTPYKTypaX C KBAHTOBBIMHM sSIMaMH, IpaBuWiIa oTOOpa ais
MEXK30HHBIX W BHYTPH30HHBIX (MEXKIIOJ30HHBIX) MEPEeXOA0B. MEX30HHOE IMOTJIONICHHE H
U3JIydaresbHas peKOMOMHALNA B 3THX CTPYKTYpax. DKCUTOHBI B KBAaHTOBBIX sSIMaX, KBaHTOBO-
pasmepHbIii dpdexT IllTapka. DnekTpruecKkue M ralbBaHOMAarHUTHBIC SBJICHHUS B JIBYMEPHBIX
cTpykrypax. Dddexr LllyOonukona-ne ["aaza.

30. KanToBsrit 3pdext Xoma.
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8. YueOHO-MeTOAMYeCKOe U MH(POPMAIIMOHHOE O0ecTieyeHre JTUCHUILTUHBI (MOYJIfA):
a) OCHOBHasl JINTepaTypa

1. [ManmumoBa, KnaBnus BacunbeBHa. du3uka MoIyrnpoBOJIHUKOB [ DJIEKTPOHHBINA pecypc]:
yuebHuk / K. B. llanmumoBsa. - Mocksa : Jlanb, 2010. - 390, [1] c. [1] c. : w1, - (YueOHHKHN TS
By30B. CnemnuanpHas juTeparypa). - Pexum goctyma: DObC "UzgarensctBo "Jlawp". -
Heorpanwu.  pmoctym. -  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 MWropeBnu. @usmka mNOIYNPOBOJIHUKOBBIX HPUOOPOB
MUKPO3JIEKTPOHUKU [DIEKTPOHHBIN pecypc] : yueO. mocobue i CTyA. By30B, 00yd. MO Harp.
noarotoBku 210100 "DnexTponuka u Mukposnexkrponuka" / B. M. Crapocensckuid. - 9BK. - M.:
Opaiit: U] HOpaiir, 2011. - (OcHoBbl Hayk). - Pexum noctyma: 2OU3 "bubmuorex". -
Heorpanuu. goctym. - ISBN 978-5-9916-0808-4. - ISBN 978-5-9692-0962-6.

3. Aucenbm, Auapeit iBanosuu. BBeneHue B TEOpPHIO MOTYNPOBOJHUKOB [DNEKTPOHHBIN
pecypc]: yue6. mocooue / A. Y. AHcensM. - Mocksa: Jlans, 2008. - 618 c. : un. - (Kimaccuaeckas
yueOHas aureparypa 1o ¢usuke) (Jlyumume knaccudyeckue yueOHuku). - Pexxum pocryna: ObC
"U3narensctBo "Jlans". - 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. ; HeT. - Pexum noctyna: 3b6C "PykonTt".
- Heorpanuu. noctymn. - ISBN 978-5-9221-0995-6. http://rucont.ru/efd/152043

5. Enudanos, I'. 1. ®usuka TBepaoro tena [DIeKTPOHHBIN pecypc] : yueb. mocodue / I
U. Enudanos. - Mocksa : Jlanb, 2011. - 288 c. : wi. - (YueOnuku 11 By30B. CrieriuanbHas
autepatypa). - Pexxum nocrymna: 9bC "UznatensctBo "Jlanp". - Heorpanuu. 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) 10MOTHUTEJIbHASI JTUTEPATYypa

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

2. Crenanenko, Mrops IlaBmoBuu. OcHOBBI MUKPORIIEKTpOHUKH [TekcT] : yuebd.mocodue
quig By30B / WL.I1. CrenaneHko. - 2-e u3f.,nepepad.u jpom. - M. : Jlaboparopust ba3oBeix 3Hanuii,
Ousmariur; CII16.: Hesckuit Jmamext, 2001. - 488 c. : wn ; 22cMm. - (Texuuueckuii
yauepcurer). - ISBN 5932080450. (28 5k3.)

3. Arrtumnos, b. JI. Matepuaibl 2JICKTPOHHOW TEXHUKH: 3aJla4dl U BOIMPOCH : Y4el. s
ctyn. By3oB / b. JI. Aatunos, B. C. Copokun, B. A. Tepexos. - 3-e¢ u3sn., crep. - CIIO. : Jlanp,
2003. - 208 c. : ui. ; 20 cM. - (YueOHuKH 11 By30B. CrienmaiibHas Jiareparypa). - bubdmuorp.:
c. 207. - ISBN 5-8114-0410-7. (10 5k3.)

4. Copoxun, B. C. Marepuansl 1 53JI€MEHTHl AJIEKTPOHHOW TeXHUKHU. [IpoBonHUKH,
MOJIYIIPOBOIHUKH, UANIEKTpUKH [DnekTponHblid pecype] / B. C. Copokus. - 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 nomynpoBonHukoB [Tekcr] : yueb.mocobue s
¢u3.cneu.By3oB / B.JI. bonu-bpyesuu, C.I'. Kanamnukos. - M. : Hayka, 1990. - 685 c.: ui. ;
22cm. - ISBN 5020140325 : (B mep.) (20 3k3.)

B) IpOorpaMMHoe o0ecrevyeHune 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 M MOMCKOBbIE CUCTEMbI

1. ITouckossie cuctembl Google, Yandex.

2. DNeKTPOHHBIE PECYPChI JOCTYITHBIE 10 JIOTHHY U MapoJIro, IpeaocTaBisemble Hayunoi
o6ubmuorexont UI'Y.

3. Hayunas snektpoHHas Oubnmoreka Www.eLibrary.ru (moctym k MONHBIM TEKCTam
psina HaydyHBIX )KypHaoB ¢ 2007 1o HacTosIIIee BpeMs)

4. Hayunple nyOnukamuu B pedepaTHBHBIX KypHajax IO aKTyalbHBIM HpobiemMam
buszuku TBEpAOro Tena W (U3MKK TOJYIPOBOJHUKOB, TBEPAOTENIBHON JJIEKTPOHUKH U
MHUKPO3JIEKTPOHUKH. ODJIEKTPOHHBIE BEPCUM >KypHauoB: “@usuka TBephoro tena”, ‘“JKypnHan
TexHudeckon (usuku”’, “IlucekMa B KypHan TexHHUYeckod (u3ukn’, “Du3nka M TEXHUKA
noJynpoBoHHKOB” http://journals.ioffe.ru.

Humepnem-pecypcoi:

1. I'yproB B.A. TBepaoTenbHas 31eKTpoHUKA [ DNEKTPOH. pecypc]: yuebHoe mocodue. —
OnekrtpoH. paH. — [lerpo3zaBoack: kad. pusuku 1B. Tena [lerpl'y, 2003-2010. — URL:
http://dssp.petrsu.ru/book/main.shtml, rocTyn cBOOO HBIN.

2. I'yproB B.A., Knumos U.B., Koanenko B.B. BBenenne B Teoputo TpaH3UCTOPOB. —
[DnexTpoH. pecypc]: yuebHoe mocobue. — DnekTpoH. aaH. — [lerpozaBoack: kad. Gpusuku 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. U3ydyenue snekrpopuznyeckux
napameTpoB nosxeBoro MU Tpansucropa: Meroaudeckue ykazanus K 1a00paTopHOit
pabote. — [lerpo3zaBonck: U3a-Bo Iletpl'Y, 2003.— 15 c. - DnekTpoH. Bepcus mneyar. myoi.—
URL.: http://dssp.petrsu.ru/files/meths/mdp_.pdf, moctym cBoGOIHBII.

4. TpaH3uCTOPBI. — [DIEKTPOH. pecypc]: yueOHoe mocodue. — DNEeKTPoH. J1aH. — MOCKOBCKUH
rocy/1apCTBEeHHbIN TexHU4Yeckuil ynuBepcurer «MAMMN», kapenpa «ABToMaTHKa 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. — D1eKTpoH. AaH.. — M: Llentp cuctemuoi nunrerpanuu 'ocHUMCU 8 MOU
(TY), 2002. — URL: http://www.pilab.ru/csi/AUK/Microelectr/E&m.asp, noctym cBOOOTHBIN.

9. MaTepuajibHO-TeXHUYECKOE o0ecriedeHne JUCIUNIUHBI (MOAYJIsA):

[Tporpamma muis TecTupoBaHus, opUCHOE 0OOPYIOBaHKE JIJISl ONEPATHBHOTO PA3MHOKECHHUS
HWIUTIOCTPATUBHOI'O W pasgaTOYHOIO0 MATCPUAJIOB IJId HNPAKTHYCCKUX 3aHATHN U KOHTPOJIbHBIX
pador.

10. O0pa3oBaTe/IbHbIE TEXHOJIOTHH:

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

3aaa4, BBICTYIUICHHUA C JOKJIaJaMH 110 TEMaM, NaHHBIM
AJI1 CaMOCTOSATCIIBHOTI'O PACCMOTPCHUS.

11. Ouenounsie cpeacrsa (OC):

11.1. OneHo4HbIe cpeacTBa AJI BXOJHOT0 KOHTPOJISI
He mpenycmoTtpeHo.
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 OCYIIECTBISIETCS B YCTHOH U ncbMeHHon (opme Ha [13.1-113.18 mpu
BBIIOJIHEHUH CTYIAECHTAaMHU Y4eOHBIX 3aJaHMi - PEeIIeHUH 3a/1ad U BBINOJHEHHUHM KOHTPOJbHBIX
(TecToBBIX) pabOT Ha NPOTSHKEHUU BCero Kypca. TeKyluil KOHTpOJIb HallpaBJIEH Ha BBISBICHUE

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

11.3 OueHovHbIe cpeCcTBA ISl IPOMEKYTOYHOM aTTeCTAUM
[TpomeskyTouHas aTTecTalys HalpaBieHa Ha IPOBEPKY CHOPMHUPOBAHHOCTU KOMIIETCHIIUMH
OIIK-1 u npoBoauTcs B popme 3adera. Dopma npoBeeHus 3aueTa — YCTHBIN MU MMCbMEHHBIA B

BUJAC TECTa.

3auger IIPOBOAATCA BO BpPEMA DOK3aMCHAIIMOHHBIX ceccHid.

Bonpocel  nins

CaMOCTOSTCIbHOM MOATOTOBKH CTYACHTOB K 3a4UCTy IIPUBCACHBI B IIPUJIOKCHUN 1.

Ornenka
KPI/ITepI/II/I «3a4yTeHo» «He 3auTeHo»
«OTIIHO «Xopomoy» «Y noBneTBOpUTENBHO» | «HeymoBIeTBOPUTEIEHO
3HaHue Mateprana B | OTMedeHsl IpoOeIkl B
SHae Bcecroponnue mpenenax YCBOCHUH He 3naer ocHOBHOE
FHy6OKI/Ie 3HAHUA nporpaMMblL IMporpaMMHOTO COACPIKAHNEC TUCIUTIIIMHBL
Marepuaa
Ilonumaer marepua,
IlonHoe noHuManue mpuBOAUT npuMepsl, | CyxaeHus
Marepuana, HO HUCHBITBIBAET IIOBEPXHOCTHBI, C tpynom hopmyaupyer
IIPUBOAUT IPUMEDPHI, | 3aTPYAHEHUA C coJIepIKaT OLIMOKH, CBOHU MBICIIH, HE IPUBOJUT
ITonumanue JOIIOJTHUTCIIbHBIC BBIBOJJaMH, OJJHAKO MMpUMEPLI HE IPUBOIUT, MpUMEPLI, HC JAa€T OTBCTA
BOIIPOCHI HE JOCTaTOYHO TOITHO OTBETHI Ha Ha JTOTIOJTHUTEIIHHEIC
TpeOyroTcs OTBEYAeT Ha JTOTIOTHUTEBHEIC BOTIPOCHI
JOTIOJTHUTEIbHEIC BOTIPOCHI HEYBEPCHHBIC
BOTIPOCEI
Homnyckaet
Jlaet emxue
HETOYHOCTH B 3arpyaHseTcs B
oTIpeieIeHUs
. OTIpeICIICHIH [TyraeT mOHATHSA, PEIKO | OMPEACICHUU 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 JTUTEPATyPHOTO MHOKECTBEHHBIC KocHos3paHas pedb
SI3BIKA, Peo0dIaacT
JUTEPATypHOTO HAVHLL CTIIE SI3BIKA, IOIYCKAeT pedeBbIe OMMOKU IPU HCKa)aeT CMBICT OTBETa
SI3BIKA i ¢IMHUYHBIC OIMMOKN | W3JI0)KCHUU MaTepualia
W3JI0KEHHUS
[Iporpamma  cocraBieHa cooTBeTcTBUM ¢  DenepanbHbIM  TOCYAAPCTBEHHBIM

0o0pa3oBaTeNIbHBIM CTAaHIAPTOM 10 HamnpapieHuio mnoaroroBku 11.03.04 JaexkTpoHuka u

HAHOJJIEKTPOHUKA.

Pazpaborunkm:

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

[Iporpamma paccmoTpeHa Ha 3acenaHuu kKadeapbl 001Ield U IKCINEPUMEHTAJILHON (PU3UKH
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« 30 » aerycra 2021r.

ITpotokom Ne 1

3aB.kadenpoit il n.¢.-m..H. [aBpuitok AA.

Hacrosimas mporpamMa He MoOkeT OBbITh BOCIPOM3BeleHAa HM B Kakoil dopme 0e3

npeaABapuTe/JIbHOT0 IMCbMEHHOI'0 Pa3pelICHU A Kaq)eupbl-pa3paﬁqunKa nmporpaMmmbl.
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ITpunoxxenue 1

IIpuMepHBbIi IepeYyeHb BONIPOCOB U 33/IaHUI K 3a4eTy

1. @usuxa noaynpoBoOHUK08. DHEPTETHYECKUN CHEKTp KpHUCTauia. DHEPreTHYCCKUE
YpOBHU U 30HBI. [IpOBOAHMKY, MOIYNPOBOAHMKM U JUAJIEKTPUKU. BemiectBa, oTHocsmuecs K
noaynpoBogHUKaM. OCOOEHHOCTH HMX KPUCTAIMYECKOW M 30HHON CTPYKTYpHI, XapakTep
XUMHUYECKOH CBsI3U. OCHOBHBIE OCOOEHHOCTH JJIEKTPHUYECKUX CBOMCTB MOIYHPOBOJHUKOB.
Bnusanaue npumeceir. OCHOBBI IPAKTUYECKOTO UCIIOJIB30BAHUS MTOITYITPOBOIHUKOB.

2. Cmamucmuka Hocumeineu 3apsioa 8 Noaynpo8oOHUKAX.

[ImoTHOCT,  KBaHTOBBIX  cocTosiHMi. @DyHkiusa pacnpenenenuss  Depmu-/upaka.
HeBbipokieHHBIE, BBIPOKICHHBIE M IPUMECHBIE MOJYNPOBOAHUKH. CTENEHb 3alOIHEHUS
pUMeCHbIX ypoBHe. KoHueHTpaius 31ekTpoHOB M 1bIpoK. llomoxxenue ypoBHss Pepmu u
KOHLIEHTpallusi HOCHUTENEH 3apsiia B COOCTBEHHOM M NPUMECHOM IOJYINPOBOJHUKAX. 3aKOH
JEHUCTBYIOLIMX MacC. YpaBHEHHUE DIIEKTPOHEUTpalbHOCTU. TemmeparypHas 3aBUCHUMOCTb
NOJIOKEHUs ypoBHS DepMH M KOHLEHTpAalUMU HOCUTENeH 3apsiia B IMOJIYINPOBOJHUKE,
JETMPOBAHHOM OJHUM THIIOM IIPUMECH, B KOMIIEHCUPOBAHHOM IOJIYITPOBOIHHKE.

3. Kunemuueckue s1671enusl 8 NOIYNPOBOOHUKAX.

DIEKTPONPOBOJHOCTH MOJYIPOBOJAHUKOB B CIA0BIX 3NIEKTPUUECKHUX MOJsAX. [1oBUKHOCTD
AIIEKTPOHOB M JIBIPOK. DIIEKTPONPOBOTHOCTH COOCTBEHHOTO M NMPUMECHOTO TTOIYIIPOBOAHHUKOB.
TemneparypHass 3aBUCUMOCTb MOABMKHOCTH UM  3JEKTPONPOBOJHOCTH IPU  Pa3IUYHBIX
MeXaHU3MaX paccestHus HOCHUTENeH 3apsiia. YpaBHeHue HenpepbiBHOCTH. uddy3noHHbId u
npeiidoBbiii Toku B monynpoBogHuke. CooTHOIIeHHs OWHINTEHHA. 3aKOH MOJHOTO TOKa.
HepaBHoBecHble HocuTenu 3apsjna. l'eHepauus M pekoMOMHalUs HOCHUTENEH 3apsja.
DIEKTPONPOBOJHOCTD MOIYITPOBOJHUKOB B CHJIBHBIX MIEKTPUYECKUX MTOJIAX.

4. Konmakmuvie a61eHus 8 noaynposoOHUKax. JneKkmpuieckue nepexoovl.

4.1 DnexmpoHnno-ovipounvlii nepexoo. Pacnpenenenue npumeced, oObEMHOro 3apsja,
CBOOOAHBIX HOCUTENIEH, HANpsKEHHOCTH TOJsi W IMOTEHLMajga Ha p-n - TMepexojie.
OHEpPreTU4YecKue AuarpaMMbl p-n - NEPEX0/la B PABHOBECHOM COCTOSIHUM M IIOJ BIIUSHUEM
BHEIIHEro mnousid. Beimpsmienue Ha p-N-nepexoje. BonbT-ammepHas xapakTepucTuka p-n-
nepexona. IIpo6oit p-n-mepexona. [IuddepeHnuanbHble CONPOTHBIEHHE M €MKOCTh P-N-
nepexo/a.

4.2 Koumaxm «memann-nonynpogoonuxy. Ilepexoo I[llommku. IlomynpoBOIHUK BO
BHEIIHEM oJyiekTpuyeckoM mone. PabGora Bbixoma. KoHTakTHass pa3HOCTh MOTEHIMANIOB.
BrimpsmiieHne Ha KOHTaKTe METAILI-TIOTYIIPOBOIHHUK.

4.3 Konmaxm medxcoy noiynpo8ooHUKamu 00H020 muna nposoouMoCmiu.

4.4 I'emeponepexoobwi.

4.5 Ceoticmsa omuueckux nepexooos.

5. Ilosepxnocmuvie aenenus 6 norynposoonuxax. YpasHenue [lyaccona. [ToBepXHOCTHBIH
noreHiman. [ToBepxHocTHas npoBoaumMocTts. D¢ dekt nous. MAII-ctpykrypa. Emxocts MII-

CTPYKTYPBHI.

6. Tepmosnexmpuueckue u  mepmomazHumuvle  Aeienus,  a¢pgpexm  Xoaa,
2ANbBAHOMACHUMHbIE AGNEHUSL.

7. Onmuueckue  u  omosnekmpuueckue  A61eHUs 6  NOJIYAPOBOOHUKAX.
Domonposooumocms.  Domosoremauueckue dpgpexmuvl. Cnommannoe U  BbIHYHCOEHHOE
uznyuenus. Jlasepvl. CHIEKTp OTpa)XCHUs U CIEKTP IOIJIOMICHUSI ONTHYECKOTO H3Iy4YEeHHUS.
CoOcTBEeHHOE TIOTJIOIIEHHE CBETa, NPsSMbIE W HEMpsSMbIE Tepexonbl. BiusHUEe BHENTHHX
BO3ICUCTBUII Ha COOCTBEHHOE IOTJIOMIEHUE MOJIYIPOBOJHUKOB. DKCHUTOHHOE IOIJIOIICHHE,
HOTJIONIEHNE CBOOOJHBIMH HOCHTEISIMH 3apsiia, NPUMECHOE W PEIICTOYHOE IOTJIONICHHE.
®otope3ucTuBHbl 3 (eKT, KBAHTOBBIA BBIXOHA, KOIPPHUIMEHT YCWICHUSA. 3aBHCUMOCTh
($hOTOTOKA OT MHTEHCUBHOCTH CBETA, KHHETHKA ()OTOTOKA.
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