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Mporpamma gucumnnuHbl "MonynposogHukosas anekTpoHuka"; 011800.62 Paguoduauka; ooueHT, K.H. (poueHT) Tatopckas IM.B.

MporpamMmy ancumnavnHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Tatopckas .B. Kageapa
paguouaunkm OtoeneHme pagmouankm 1 MHPOPMaLMOHHbIX cucteM , Galina.Tajrsca@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHus ancumnnundbl B53.65.13. "TlonynpoBoaHMKOBas 3neKTpoHUKA" SABNSIOTCS
3HAaKOMCTBO C (PV3MNYECKMMM NPUHLUMNAMU paboTbl COBPEMEHHbIX MONyNMpPOBOAHNKOBBIX MPMH0-poB,
NeCTBME KOTOPbIX OCHOBAHO Ha CBOWCTBAx KOHTaKTa MeTann-nonynpoBoL4HMK, pP-N Nnepe-xoaa,
retepornepexona, CTPyKTypbl METaN-ANINEKTPUK-NONYNPOBOAHUK; BbIpaboTKe yMEHMS
Maremartnyecku onucbiBatb PU3NYECKMe NPoLEeCCh, nexatme B OCHOBE OeNCTBUS
NONyNpPOBOA-HUKOBBIX NPUOBOPOB PAa3NNYHOIO HA3HAYEHWS 1 HA OCHOBE MOMYYEeHHbIX COOTHOLWEHWIA
paccuyu-TbiBaTb X NapameTpsbl. B kypce nanaratca omsnka nonynpoBogHUKOB, huamka
9N1EeKTPUYe-CKUX Nepexonos, paccMaTpmealoTca omsnyeckne npouecchl, MaTtemaTnyeckmne Moaenu,
napa-MeTpbl U XxapakTePUCTUKM NONYNPOBOAHNKOBbIX AMOA0B, BUNONSPHBIX 1 NONEBbIX
TPaH3UCTO-POB, 3ANEMEHTbI MHTErpasibHbIX CXEM Ha BUMONSAPHBIX U MONEBLIX TPAH3UCTOpPAX,
0COBEHHOCTM UX NMPUMEHEHWS B aHANOroBOM M LMAOPOBO MUKPOCXEMOTEXHMKE.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucumunnnHa BkntodeHa B pasaen " 63.5.13 MpodeccnoHanbHblii
obpasosaTtenbHol nporpammbl 011800.62 Paonodumamka n oTHocuTcst K 6a3oBoii
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 3 Kypce, 5 cemecTp.

OucumnnnHa B3.613. "lNonynpoBoaHMKOBASA 3NeKTPOHUKA" BXOAUT B NPOCPECCHMOHANbHBIA LUK
(6nok B3) 6akanaspos no HanpasneHutio 011800.62- "Pagnodmaunka TenekoMmyHmkaumm" n
aBnseTcs 0653aTeNbHOM NS U3yHeHUs.

N3yyeHne naHHO ancumnnmHbl 6a3npyeTcst Ha NOArOTOBKE MO YU3MKe 1 MaTeMaTke B pamkax
"ocynapcTBeHHOro ctaHoapTa obuwero obpasoBaHus, ANCUMNANH NOAroTOBKM 6akanas-poB Mo
HanpasneHuio 011800.62 - "Paguodgomsnka TenekommyHukaumn”: 62.6.10 "oundpdoepeH-umnanbHblie
ypasHeHus", 53.5.1 "MeToabl MaTemaTuyeckon dousnkn”, b2.B1 "anektpuyectso n marHetmsm",
B3.B1 "ocHOBbI paanoanekTpoHNKN".

OducumnnuHa CNyXut OCHOBOW ons nocnenywouwero n3y4eHnsa gucumnninnH Kypca obwei pr3nku

B3.4B10 "mnynbcHas n umgoposas anektpoHuka", 63.4B3 "Lndposbie yctponcT-sa™, B3.0B2
"Mukponpoueccopbl B MIHOPMaLMOHHbIX cucTemax”.

OCHOBHOWM

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwucpoBka
npuobpetaeMoi KoMNeTeHL NN

CMocOoBHOCTbLIO cobupatb, 0606wWwaTh U MHTEPNPETNPOBaTh C

Lncpp komneteHLUN

OK-11 NCMONb30BaHNEM COBPEMEHHBIX MHCPOPMALMOHHbIX TEXHONOTUiA
(06WeKyNbTypHbIE MHCpopMaLIMio, HEOBXOAMMYIO ANSi OOPMUPOBAHNS CYXLAEHWIA
KOMNeTeHLMK) MO COOTBETCTBYIOWMM CreumnanbHbiM, Hay4YHbIM, COLMANbHBIM 1

3TN4YeCKnM npo6neMaM;

OK-12 -
(OBILEKyNbTYPHbIE CMOCOBHOCTBIO K NPaBUNbHOMY UCMONb30BaHUIO 06LEeHay4YHOR 1
KOMI'IeTeHLI,VIVI) cneunanbHOM TEPMUHONIOT NN,

OK-4 CNoCOBHOCTbIO KPpUTn4eckun nepeocmbiCninBaTb HaKOMNEHHbIN
(0BLwekynbTypHbIE OMbIT, UBMEHSATbL NPY HEOOXOAUMOCTM NPOOUNL CBOEW
KOMI'IeTeHLI,I/II/I) I'IpO(peCCI/IOHa}'IbHOVI NeAaTenbHOCTH,

(oémekyanyprle CI'IOCO6HOCTb}O paboTaTtb CaMOCTOATENIbHO N B KOUJ'IﬂeKTVIBe,
KOMI'IeTeHLI,I/IVI) CMNOCOOHOCTb K KynbType counanbHbIX OTHOWEHNN,
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Mporpamma gucumnnuHbl "MonynposogHukosas anekTpoHuka"; 011800.62 Paguoduauka; ooueHT, K.H. (poueHT) Tatopckas IM.B.

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-1 CNOCOBHOCTBIO UCMONb30BaTh 6A30BbIE TEOPETUYECKNE 3HAHUS
(npodheccunoHanbHble (B TOM YMcne no ancumnianHam npodpunmsauunn) onsa pelweHns
KOMMeTeHuunm) npogoeccnoHanbHbIX 3anau ;
MK-2 CNoCOBHOCTbIO NMPUMEHSITL Ha NpakTnke 6a3oBble
(MpocpeccnoHabHLIe n OC*)eCCI/IOHanbEbIe HaBbIKW; P
KOMreTeHuunn) P ’
MNnK-3 CMOCOBHOCTBIO NOHMMATb NPUHLMMBI PaboTbl 1 METOADI
(npodhbeccmoHanbHble akcnnyarauum COBPEMEHHOW Paano31EKTPOHHOW N ONTUYECKOM
KOMMeTeHuunn) annapaTtypbl 1 060pyLoBaHMS;
K-6
CMOCOBHOCTLIO K NPOCECCUOHANTBHOMY Pa3BUTUIO U
(npodbeccmoHanbHble .
KOMNeTeHLMN) CcamMopasBuTUIO B 0651aCTN paanognamnki n aNeKTPOHUKMY;
MK-9 CNOCOBHOCTBIO K MPOBEAEHUIO 3AHATUI B y4EOHbIX
(npodhbeccmoHanbHble 1260D3TODNSIX B 383' y
KOMMeTeHuunn) patop y308,

B pesynbraTe 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEH 3HaThb:

-NPVIHLMN OEACTBMS BaXHENLWMNX NONYNPOBOLAHMKOBbIX MPUOOPOB (Npexae BCcero Anoaos,
6VNONSIPHBIX 1 NMONEBbLIX TPAH3UCTOPOB, MHTErPanbHbIX CTPYKTYP);

- MateMaTtmyeckme Moaenu nonynpoBOAHNKOBBLIX MPMOOPOB C LIeNbio onpeaeneHms nx
Xa-pakTepPUCTUK U OCHOBHbIX NApaMeTPoB, a TakXXe NOCTPOEHMNE 3KBMBANIEHTHbIX CXEM OS]
Pas3nnY-HbIX PEXMMOB PaboThl;

- 3JIEMEHTbI UHTErpasbHbIX CXEM Ha 6I/IHO)'I$IprIX N NonesbiX TPaH3UCTOpPax.

2. OONIXEH yMeTb:
- MaremaTn4ecku onuncblBatb onanyeckne NPoLLecchl, MPONUCXoaslmMe B 9NeKTPUYECKMX nepexonax;

- CTPpOWUTb MateMatTn4eckmne Moaenn nonynpoBoaHNKOBDLIX I'IpVI60pOB Pa3nnM4HOro HasHa-4eHuns, Ha
OCHOBE KOTOPbIX pacCYnUTbiBaTb UX NapaMeTpbl N CTPOUTb 3KBUBANEHTHbIE CXEMbI 014 Pa3/IMYHbIX
pPEeXNMOB 1 HaCTOTHbIX OMana3oHOB UX pa6OTbI;

- Ha OCHOBE aHanmn3a ocobeHHOCTEl NoNyNpPOBOIHUKOBLIX MPUBOPOB NPABUILHO BbIOUPAaTb
aneMeHTHyto 6a3y Onst NoCTPOEHUS PaaNOTEXHUYECKUX YCTPOWCTB.

3. 0ONXEeH BnageThb:

- MeTo4aMUN aHanmn3a n CUHTe3a PaanoaNekTPOHHBIX YCTPOMCTB C y4eToM ocobeHHocTel pa-60Thbl
NONyNpPOBOAHNKOBLIX MPMOOPOB B Pa3/INYHbIX PEXMMAX U YaCTOTHbIX AMana3oHax UX NPUMEHEHUsI.

- HaBblkaMun paboTbl C y4ebHOI U Hay4YHOW NUTEpaTypPoN.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- K peleHnto 3a4a4 aHanmaa 1 CHTe3a pPafamoaNieKTPOHHbIX YCTPOMCTB HA COBPEMEHHO
aneMeHTHoln base

- 3KCNNyaTnpoBaTh COBPEMEHHYIO PaANO3NEKTPOHHYIO annapaTypy 1 o6opyaoBaHme
- paboTtaTb C coBpeMeHHbIMV 06pas3oBaTenbHbIMU 1 MHAOPMALMOHHBIMU TEXHONOTUSIMIA

4. CTpyKTypa 1 comepxaHue oUCUUNIUHBI MOaYNs
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Mporpamma gucumnnuHbl "MonynposogHukosas anekTpoHuka"; 011800.62 Paguoduauka; ooueHT, K.H. (poueHT) Tatopckas IM.B.

Obwas TpyooemMKoCTb AMCLUMMNANHBI COCTaBNsIeT 4 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI 9K3aMeH B 5 cemMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MuHuManbHoe KONM4YecTBO AN fOMycka K 3a4eTy

28 6annos.
86 6annos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (Xxop.);

55-70 6annos - "yoosnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeyJOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTtnyecknn nnaH gUCLUNMNIUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ Cemectp|, eMg cTpa (B yacax) ‘I’(':)"'HTpﬁmp
ony Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 1. BBegeHue B
1. |pusnky 5 1 2 0 0
nonyrnpoBOAHUKOB.
Tema 2. PekombuHaums
2. HocUTenen. S 2 2 0 0
Tema 3. 3akoHbl
OBUXEHNA HocuTenen B noMallHee
3. [nonynpoBoAHMKAX. 5 3 2 0 0 3ajaHve
KnHeTtuka Hocutene.
SdbdoekT nons.
Tema 4. OnekTpunyeckme noMallHee
4. |nepexonbl. 5 4 2 0 0 3apaHve
Tema 5. AHanus p-n TectTuposaHue
nepexopna B noMallHee
. HepaBHOBECHOM 5 5 2 2 0 3apaHve
COCTOSIHUN.
Toua o oo
6. ([MonynpoBogHWKOBbIE 5 6 2 2 0 3anaHme
avonpl. A
Tema 7. ObpaTHas L%%T:Lﬁgggme
7. [xapakTtepucTtumka 5 7 2 2 0 3anaHme
peanbHOro anoaa.
Tema 8. bapbepHas n JoMallHee
8. |[andgodpyasnoHHas 5 8 2 2 0 3apaHve
€eMKOCTW amnoaa.
9 Tema 9. bunonsipHbIv 5 9 5 5 0 ggz:ﬁ;eee
" [TpaH3uncTop.
Tema 10. Ctatmyeckme noMallHee
10.|xapakTepucTmkn 5 10 2 2 0 3apaHve
TpaHaucTopa Ob.
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET

CTpaHV“J.a 5u3 15. SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma gucumnnuHbl "MonynposogHukosas anekTpoHuka"; 011800.62 Paguoduauka; ooueHT, K.H. (poueHT) Tatopckas IM.B.

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 11.
ManocurHanbHas TecTupoBaHue
9KBMBANEHTHasa cxema u noMallHee
1. cratnyeckue 5 1 2 2 0 3apaHve
napameTpsbl
TpaH3ncTtopa OBb.
Tema 12. oMaWHee
JnHamnyeckne
12. napameTpbl 5 12 2 2 0 3apaHve
TpaHaucTopa Ob.
Tema 13.
XapakTepucTukn n
13.|1apaMeTpel 5 13 2 2 0 ?232%”5 °
‘(TpaH3ncTopa npwu
BK/IIOYEHUN C 0OWMM
SMUTTEPOM.
TecTupoBaHue
14 Tema 14. CocTaBHble 5 14 5 5 0 noMallHee
‘[TpaH3nCTOopPbI. 3apaHve
TecTupoBaHue
15 Tema 15. lNonesble 5 15 5 > 0 noMallHee
‘|TpaH3ncTOopHbI. 3apaHve
Tema 16. TpaH3ancTopbl K%’:AJ;OLEHB%M
16.|noNnynpoBOOHVKOBbIX 5 16 2 2 0 g'auaHVle
WHTErpasnbHbIX CXEM.
Tema 17. OneMeHTbl L%%T:LESZ:H%
17.|MHTEerpanbHbIX CXeM Ha 5 17 2 2 0 3anaHme
MOT1-TpaH3ncTopax.
Tema 18. OcobeHHOCTH
NPVMEHEHMNS
noMallHee
TBEPAOTENbHbIX
18. SNEMEHTOB B 5 18 2 2 0 3agjaHue
aHanorosomn
MUKPOCXEMOTEXHUKE.
Tema . NIToroeas 5 0 0 0 9K3ameH
doopma KOHTpoOns
NTtoro 36 28 0

4.2 CopepxaHvue oUCLUNMUHDI
Tema 1. BBepeHune B ou3uKy nonynpoBoaHUKOB.
NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):

OHepreTnyeckne ypoBHM TBEPAOro Tena. 30HHasA CTPYKTypa NonynpoBOL-HUKOB U TUMbI
NPOBOAN-MOCTUN. 3aKOHbI pacnpe-aeneHns HocuTener B 30-Hax nonynpoeoaHunka. KoHueHTpaums
HocuTe-nein B COBCTBEHHOM M NMPUMECHOM MONYNpPoBoA-HUKaX. [10ABUXHOCTb HO-CUTENEN.
OnNeKkTpPonpo-BOAHOCTb

PernctpaumoHHbIn Homep
CtpaHwnua 6 ns 15.
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Mporpamma gucumnnuHbl "MonynposogHukosas anekTpoHuka"; 011800.62 Paguoduauka; ooueHT, K.H. (poueHT) Tatopckas IM.B.

Tema 2. PekomMObuHauusa Hocutenemn.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

PaBHOBeCHOe 1 He-paBHOBECHOE COCTosIHME. BpeMsi XunsHu. MNoeepx-HOCTHas peKkoMOUHaLUUS.
PekoMbrHaumMs Ha NPU-MECHbIX LLeHTpax. 3aKOoHbl ABUXEHNSI HOCMTENel B MONynpoBOAHMKAX.
KnHe-Tuka HocuTenein. SgodoekT nons.

Tema 3. 3aKoHbI ABMXEHUA HOcuTenen B nonynposoaHukax. KuHetuka Hocutenen. ddpdpoekr
nons.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):
KnHeTnka Hocutenen. ekt nons.
Tema 4. dnekTpuyeckue nepexonsbl.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Pa3HOBMAHOCTM anekTpuyecknx nepexonos. Knaccudpmkauus p-n nepexonos. CTpykTypa p-n
nepexona. AHanu3 nepexona B PaBHOBECHOM COCTOSIHUN.

Tema 5. AHann3 p-n nepexona B HepaBHOBECHOM COCTOSIHUM.

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

p-n Nepexon B HEPaBHOBECHOM COCTOSIHUW. KOHTaKT MeTann-nonynpoBoaHuK. [feteponepexonpl
npakTtnyeckoe 3aHsitne (2 4aca(os)):

PeweHne 3anav.

Tema 6. NonynpoBoaHuKoBbie anoabl. A

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

AHanns nageanvampoBaHHoro anona. PeweHne oM dy3noHHOro ypaBHeHus. BonbtamnepHas
xapakTepucTka nneannmanpoBaHHOro anoaa. XapakTepucTniyeckme ConpoTUBNEHMSI.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anau.

Tema 7. ObpaTHasi xapakTepucTuKa peasibHOro guoaa.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

ObpaTHas xapakTepucTika peanbHoro guoaa. Buabl npobost nepexona. MNpsimas xapaktepuctuka
peanbHoro gmopaa. Pabota avoaa npu BoICOKOM YPOBHE MHXEKLMU. DKBUBANEHTHbIE CXEMbl AMoAa
npw 06paTHOM 1 NPSIMOM BKJTLOYEHMSX MO MNOCTOSIHHOMY TOKY.

npaktnyeckoe 3aHsitne (2 4aca(os)):

PeweHne 3anav.

Tema 8. bapbepHas n pudppy3noHHasa eMKOCTU avoaa.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

BapbepHas 1 ouddy3noHHas eMKOCTU anoaa. OKBUBANIEHTHbIE CXEMbl AnoAa No nepeMeHHoMy
TOKY. Tvnbl AMOQOB: CUNIOBbIE ANOAbl, CTAOUNNTPOHbI, UMMYNbCHblE Anoabl, anoabl LWoTTkK,
BapwvKansbl.

npakTnyeckoe 3aHsitne (2 4aca(os)):
PeweHne 3anau.

Tema 9. BunonspHbI TpaH3UCTOP.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MpuHumn paboTbl. Cnocobbl BKNOYEHNS TpaH3ucTopa. PacnpeneneHne Hocutenei B 6ase. ddekT
MOLYNSUMM TONWWUHBI 6a3bl U ero cnencTeus.

npakTnyeckoe 3aHsitne (2 4aca(os)):

PeweHne 3anau.

Tema 10. Ctatuyeckue xapaktepucTuku TpaHaucropa OB.
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

Moaenb Monna- 96epca. CemeincTBa BbIXOAHbIX U BXOLHbIX XapakTEPUCTUK TpaH3ncTopa.
OKBUBANEHTHAS CxeMa TpaH3ncTopa ANs NOCTOSHHbIX COCTaBASIOWMX.

npakTnyeckoe 3aHsitne (2 4aca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma gucumnnuHbl "MonynposogHukosas anekTpoHuka"; 011800.62 Paguoduauka; ooueHT, K.H. (poueHT) Tatopckas IM.B.

PeweHune 3apau.

Tema 11. ManocurHanbHasi 3KBMBaJieHTHasi CXeMa U ctaTudeckue napameTpbl TpaH3ucTopa
OB.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

OKBMBaNEHTHas cxema Ans nepeMeHHbIx coctasnsiowmx. KoaddmumeHT nepegadn aMUTTEPHOro
Toka. udodoepeHumanbHbie CONPOTUBNEHUS SMUTTEPHOIO 1 KONNEKTOPHOrO NEPexoaoB..
KoadhdomumeHT obpaTHoii cBs3un no HanpsixkeHuio. O6bemMHoe conpoTueneHne 6asbi.

npaktnyeckoe 3aHsitne (2 4aca(os)):

PeweHne 3anau.

Tema 12. uHamnyeckme napameTpbl TpaHaucropa Ob.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

bBapbepHble n AU APY3MOoHHbIE EMKOCTU TpaH3ncTopa. KoadoumuMeHTbl MHXEKLNN 1 NepeHoca.
KoagpdomumeHT nepenaym Toka. lNpenenbHasa n rpaHnyHas yactora. MakcumanbHas yactoTa
reHepauuu.

npakTnyeckoe 3aHsitne (2 4aca(os)):

PeweHwne 3anau.

Tema 13. XapakTepucTukm u napameTpbl TpaH3MUCTOpPa NPU BKJIFOYEHUU C OOLLLUM 3MUTTEPOM.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

JkBuBaneHTHasa cxema O3 Onsa NoCTOSAHHbIX cocTasngwowmx. Ctatnyeckne u ouHamMmmyeckue
napameTpbl TpaH3UCTopa. OKBMBANIEHTHAS CXeMa A1 NEPEMEHHbBIX COCTaBNSIOWMX.

npaktnyeckoe 3aHsitne (2 4aca(os)):
PeweHwne 3anau.

Tema 14. CoctaBHble TpaH3UCTOPbI.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

CocTaBHble TPaH3NCTOPBbI. TpaH3I/ICTOp, BKJIIOYEHHbI MO CXeMe ¢ 0bwmum KONNIEKTOPOM. ,D,peVICDOBbIe
TPaH3UCTOPbI. PasHoBuaHocTH ONCKPETHbIX TPaH3NCTOPOB.

npaKkTudeckoe 3aHsitne (2 yaca(os)):
PeweHve 3anau.

Tema 15. lNoneBble TpaH3UCTOPbI.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Knaccugomkaums nonesblx TPaH3UCTOPOB. [1oneBon TpaH3UCTOP C yrNpasnsowmm p-n NePEXOLOM.
MpuHuunn gencteusa. Ctatnyeckme xapakTepucTukKn U napameTpbl NONEBbIX TPAH3UCTOPOB.
OkBmBaneHTHasa cxema. MAl-TpaH3ncTopbl. CtaTnyeckne xapakTepucTuky 1 napameTpsbl
OkBmBaneHTHasa cxema MII-TpaH3ucTtopa.

npaktnyeckoe 3aHsitne (2 4aca(os)):

PeweHne 3anav.

Tema 16. TpaH3ucTOpPbI NONYNPOBOAHUKOBbIX MHTErPa/ibHbIX CXEM.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

WHTerpanbHble n-p-n TPaH3UCTOPbl: MHOFO3MUTTEPHBLIE N MHOTOKONNEKTOPHbIE TPAH3UCTOPbI;
cynepbeTa TpaH3ncTOpbl: TpaH3ucTopbl ¢ 6apbepom WoTtTkn. OcobeHHocTn undposbix NC Ha
6UNONSIPHbBIX TPaH3UCTOpaXx.

npakTnyeckoe 3aHsitne (2 4aca(os)):

PeweHne 3anau.

Tema 17. dneMeHTbl MHTErpanbHbix cxem Ha MOT-TpaH3ucTopax.
JNIeKLMOHHOoe 3aHsiTue (2 4aca(oB)):

WHTerpanbHble cxembl Ha N-MOTT-TpaH3ncTopax. KMOI- cTtpykTypbl. CTatnyeckmne n guHammyeckme
3anomuHaowme yctpoinctea n-MOIlM-TpaH3ncTopax. SHeproHe3aBNCUMbIE MOCTOSHHbIE
3anoMuHaiowume.

npaKkTudeckoe 3aHsitne (2 yaca(os)):
PeweHne 3anav.
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Tema 18. OcobeHHOCTH npuMmeHeHusa TBepaoTesibHbIX 3/IeMEeHTOB B aHanorosou
MUKPOCXeMOTeXHUKeEe.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

AHanoroBble NHTerpasnbHble CTPYKTYpbl. YCUnuTenbHble Kackaibl Ha G1nonspHbIX 1 NoneBbIx
TpaH3ncTopax. CTaTMyecknini pexmnm yCUnuTenbHoro kackama. 3anaHne pexvma no noctosHHOMy
TOKy 1 ero ctabunuaauusi. Obwmin aHanma. AHanMa ycunuTenbHOro Kackaaa no nepeMeHHoMy TOKy.
[o6pOTHOCTb YCUNMTENbHOro Kackaaa.

npaktnyeckoe 3aHsitne (2 4aca(os)):
PeweHwne 3anau.

4.3 CTpyKTypa 1 copgepXxaHume caMoCTOSITeNIbHOM paboTbl AUCUUMNINHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepensa | camoctositennibHon [TpynoeMKOCTb ;‘:ﬂ%“g::)';g:;gzg;
AncumnnuHbl pcemeCTpa pabortbl (B yacax) 260TbI
CTYAEHTOB P
Tema 3. 3akoHbI
OBUXEHNA HocuTenen B noaroToBka
3. |nonynpoBOgHMKAX. 5 3 |oomMawHero 1 ggz::JMHee ©
KnHeTnka Hocutenen. 3agjaHus
AhpekT nons.
Tema 4. 9nekTpuyeckme noarotoska
4. \nepexonbl. 5 4  |DomalHero 1 QSEZI-L:JVIH: ©
3agaHus
noaroToBka
Tema 5. AHanus p-n [OMALIHEro 5 JoMallHee
5_[nepexona s 5 5 |sapanus 3ajaHve
HepaBHOBECHOM HOLrOTOBKA K
COCTOSHUN.
TeCTUPOBAHIIO 1 TecTupoBaHue
noaroToBka
Tema 6. JoMalHero 1 ggz::JMH: ©
6. |onynpoBoOHMKOBbIE 5 6 |3adaHus
anogbl. A n
odroroska k 2 KONNOKBUYM
KONNOKBUYMY
noaroToBka
MalLlH
Tema 7. ObpaTHas ZLoMalHero 2 ggﬂ:Hmeee
7. [xapakTtepucTtumka 5 7  |3apaHus
peanbHOro guoaa. nogrotoeka K
TeCTUPOBAHIIO 1 TecTupoBaHue
Tema 8. bapbepHas n noaroToBka
8. |andpdpy3noHHas 5 8 |momawHero 3 ggzaa:'”;: ©
eMKOCTW gnopaa. 3agaHus
9 Tema 9. bunonsipHbIn 5 9 Hgﬂra(zuT::rKg 3 nomauiHee
" [TpaH3uncTop.
paH3ncTop sananms 3apaHve
Tema 10. Ctatuyeckne noaroToBka noMawHee
10.|xapakTepncTmkn 5 10 |momawHero 3 3anaHne
TpaHancTopa Ob. 3anaHus
Tema 11 no
- OroToBKa
ManocurHanbHas foMatlHero o Aomaixee
{1 [oKBMBaneHTHas cxema u| ¢ 11 |3amanus safaxue
‘lcTaTuyeckne
napameTpbl NoAroToBka K 1 TeCTUDOBAHM
TpaHaucTopa Ob. TECTNPOBAHWIO ecTvpoBane
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 12. noarotoeka
12 IdunHammyeckne 5 12 |nomawnero 3 nomatHee
‘InapameTpbl 3ananms 3afaHune
TpaHaucTopa Ob.
Tema 13.
XapakTepucTuku un
noaroToBkK
13 [TapameTpel 5 13 ngﬂazﬁerg 3 nomatHee
‘ITpaHaucTopa npu sanaHms 3agaHue
BKJTIIOYEHUN C 0OLWNM
SMUTTEPOM.
noaroToBk
ofroroska nomatHee
T 14.C AloMalLHero 2 3apaHve
14 |Tema 14. CocTagHbie 5 14 |3apanus
TPaH3UCTOPbI. HOLrOTOBKA K
TECTVPOBAHMIO 1 TecTupoBaHue
noaroToBk
OroroBka nomatHee
T 151 JoMalHero 2 3anaHme
15 |Tema 15. Tlonesbie 5 15 |3apamns
TPaH3UCTOPbI. HOLrOTOBKA K
TECTVPOBAHMIO 1 TecTupoBaHue
noarotoeka
oMallHee
Tema 16. TpaH3ucTopbI fomallHero 1 g'a,uaHme
16.|nonynpoBOOHNKOBbIX 5 16 [3adaHus
MHTEerpanbHbIX CXEM. nooroToBka K
P OAroroeka 2 KONNOKBUYM
KONNOKBUYMY
noarotoeka
oMallHee
Tema 17. OnemeHTbI LOMallIHero 2 g'auaHme
17.|nHTErpanbHbIX CXeM Ha 5 17 |3adaHus
MOIT-TpaH3ncTopax. MOAroToBKa K
TECTVPOBAHMIO 1 TecTmpoBaHune
Tema 18. OcobeHHOCTH
NPUMEHEHN:A noarotoeka
18 [TBEPAOTENbHBIX 5 18  |oomawnero 3 nomatwHee
‘laneMeHTOoB B sananms 3agaHue
aHanorosom
MUKPOCXEMOTEXHUKE.
Ntoro 44

5. O6pa3oBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

NcnonbaytoTcs cneaytowme coopMbl y4ebHo paboTbl:nekumnn, NpakTnieckme 3aHsTus,
camocTosTenbHas paboTa CTyAeHTOB(BbIMONHEHNE UHOMBMAYANbHbIX OOMAWHNX 3a4aHWR),
KOHcynbTaumn. Matepuarnbl Kypca nekumii, CMcok KOHTPONbHbIX 3aAaHuii, 3aaaHunst ons
camoCToATeNbHbIX PaboT NMELDTCS B 9NEKTPOHHOM BapuaHTe. KoHcynbTauum NpoBoaATCS B
0603Ha4YeHHOoe B KadpeapanbHOM pacnucaHnum Bpemsi.

6. OLeHOUHble cpeacTBa OJ1sl TEKYLLLEero KOHTPOssi yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToram OCBOEHUsl AUCLUMNIMHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM PaboTbl CTYAEHTOB

PernctpaumoHHbIn Homep
Ctpanunua 10 n3 15.
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Tema 1. BBepeHue B (pu3nKy NnonynpoBoaHMNKOB.
Tema 2. PekoMbuHauusa HocUTenen.

Tema 3. 3aKoHbI ABMXEHUA HOCUTeNnen B nonynposoaHukax. KuHetuka Hocutenen. dpdpekr
nons.

LoMallHee 3afnaHue , NpUMepHbIe BOMPOCHI:

Mpennaraetcs pewntb 3 3apaqn. MNpumep 3anaqn: Hantn cobCTBEHHYO KOHLEHTPALUNIO KPEMHUS
npn TO =300K. Bo ckonbko pas naMeHmTCcs coOOCTBEHHAS KOHLIEHTPaUmMs cBOOOAHbIX HOCUTENE
3apsna B KpeMHUKM, ecnu Temnepatypa ysennumntcs Ha 500C? WunpuHa 3anpeleHHon 30Hbl Ans
KpeMHusa ¢3=1,1 B. OdppekTnBHbIE NNOTHOCTU COCTOSHUIA ans KpeMHus Nv=1,02*1019cm-3,
Nc=2,8"1019cm-3.

Tema 4. nekTpuyeckue nepexonbl.

[OoMallHee 3ajaHue , NPUMEPHbIE BONPOCHI:

Mpennaraetcs pewntb 3 3aga4qn. Npumep 3agayn: . imeetcs repmaHmeBbI p-n-nepexomn ¢
koHueHTpauunen No=103 Na, npuyem Ha kaxable 108 aTOMOB repMaHunsa NpUXoanTCs O4NH aToM
akuenTopHon npumecu. Onpenente PaBHOBECHYIO BbICOTY NOTEHUMaNnbHOro bapbepa npu
Temneparype T=300K ( koHueHTpaumm aToMoB N 1 MIOHN3MPOBAHHbBIX aTOMOB Ni NPUHATL PaBHbLIMU
4,4*1022 n 2,5*1013 cM-3 COOTBETCTBEHHO).

Tema 5. AHanu3 p-n nepexona B HepaBHOBECHOM COCTOSHUM.
JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:

. Npennaraetcs pewntb 3 3agaun. [Npumep 3anayn: KpeMHMEBbIN p-n Nepexon UMeeT faHHble:
KOHUeHTpauunsa akuenTtopHon npumecn Na=2'1016cM-3, KOHLEHTpauns GOHOPHON NpuUMecK
No=1019cm-3 , onanekTpmyeckas NPoHNLAEMOCTb KpeMHNS e=12. Onpenenntb paBHOBECHYHO
WWPWHY 1 BLICOTY NOTEHUManbHoro bapbepa, a Takxe yaenbHble CONPOTUBNEHNS N 1 p obnacTeil.
Kak nameHntcs Bbicota noTeHumanbHoro 6apbepa npu yenmdeHnn temnepatypbl Ha 30K? Nc=
2,8°1019¢cm-3, Nv= 1,02°1019cm-3.

TecTupoBaHue , NPMMepPHble BOMPOCHI:

BbibpaTtb 1 060CHOBaTb NpaBUNbHbIA OTBET: B HEpaBHOBECHOM COCTOSIHUW 9KBUBANEHTHOE BPEMSI
XWN3HW N3BObITOYHBIX HOCKTENEN onpenensietcs 1) BpeMeHeM XU3HM OCHOBHbIX HOcUTenei; 2)
BPEMEHEM paccacbiBaHUS N3ObITOYHbIX HOCUTENEN; 3) BDEMEHEM XU3HM HEOCHOBHbIX HOCUTENENR; 4)
BPEMEHEM HaKOMNNeHNs N36bITOYHbIX HOCUTENe

Tema 6. NMonynpoBooHUKOBbIE Anoabl. A
JoMalHee 3agaHune , NpuMepHble BOMpPOCHI:

Mpennaraetcs pewnTb 3 3apayn. Mpumep 3apayn: B noeansHom p-n nepexone obpaTHbIA TOK
HacblweHms 10=10-14A npn T=300K 1 10=10-9A npu T=1250C. Onpenenutb, B KakOM cry4ae
HanpsXXeHne Ha p-n nepexone byaeT MeHbLUE U HA CKOMbKO, ECNW NPSIMOA TOK paBeH 1MA.

KONNOKBUYM , NMpMepHbIE BOMPOCHI:

OT1BeTUTb Ha BONPOCHI 1 060CHOBaTb OTBETHI:1)rae pacnonaratoTcs .BaneHTHbIE YPOBHM LOHOPHOMN 1
akLenTopHoOM Npumecun? ; 2) roe pacnonaraetcs yposeHb Pepmu (B COOCTBEHHOM MONYNPOBOLHUKE,
NoNnynpoBOAHMKE p- U N-Tuna?3) Y10 BNMSeT Ha NOABMXHOCTb HOCUTENER?

Tema 7. ObpaTHasi xapakTepucTuKa peanbHoro guoaa.
JoMalwHee 3afaHune , NpUMepHble BOMNpPOCHI:

. NMpennaraetcs pewntb 3 3agayn. [Npumep 3anayun:OnpenennTb, BO CKONbKO pa3 U3BMEHUTCS
angopepeHumanbHoe ConpoTUBIEHNE N CONPOTUBNEHME MO NOCTOAHHOMY TOKY MONYyrnpoOBOAHNKOBOIO
anona c UaMeHeHMeM Temnepartypbl okpyxatouwen cpenbl o1 270C no 600C npu npsamom
HanpsxeHun 0,5B.

TecTpoBaHune , NPMMEpPHbIE BOMPOCHI:

PaBHoBeCHas WKnprHa CTyneH4yaToro p-n-nepexona ¢ yBennm4yeHMeM BbICOTbl NOTEHLNANBHOMO
bapbepa B 4 pa3a 1) ymeHbluaeTcs B 4 pasa; 2) yMeHbluaeTcs B 2 pasa; 3) He uameHsietcs; 4)
yBenu4neaeTcs B 2 pasa.

Tema 8. bapbepHas u guccpy3noHHass eMKOCTU auoaa.
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:
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.Onpenenutb Any3noHHYI0 eMKOCTb U AndodoepeHumnanbHoe ConpoTUBEHNE repMaHNEBOro
avopa, pabotatowero npy T=300K n HanpsxeHun U=0,25B. ObpatHblit Tok 10=10MKA,
INgopy3noHHasa gnuHa anekTpoHoB Ln=0,1cM, NoABUXHOCTb 9N1EKTPOHOB [ln=0,39m2/Bc, TonwwmHa
6a3bl w=10-4cM. Kak nameHatcs audpdpepeHumanbHoe ConpoTuBieHne 1 AMgdy3noHHast EMKOCTb
avopna npuv ysennyeHum temnepartypbl Ha 60K?

Tema 9. BunonsipHbIA TpaH3UCTOP.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Mpennaraetcs pewntb 3 3agaqn. Npumep 3agayn: Onpenenvtb anddepeHumanbHoe
COMpPOTMBNIEHME KONNEKTOPHOrO Nepexoa ons repMaHmMeBoro n-p-n tpaH3nctopa, ecnm Na=1015
cM-3, w=30MkM, Uk=5B, la=1MA, L=0,1MM, ouanekTpunyeckas npoHuLaemocts repmanus 0=16, [ 1,
la=1MA.

Tema 10. CtaTyeckue xapakTepucTuku TpaHaucrtopa Ob.
LOMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Mpennaraetcs pewntb 3 3apayn. MNpumep 3agayuun: TpaH3MCTOP BKIKOYEH MO CXeMe ¢ obuen 6a3oi.
Onpepnenntb cCONpoTMBNEHNE aMUTTEPHOro nepexona npu T=300K, ecnn [a=2MA. Kak nameHutcs
COMpPOTUBIIEHME AMUTTEPHOrO Nepexona, ecnu Temneparypa ysennintcsa Ha 30K?

Tema 11. ManocurHanbHasi 3KBMBaJieHTHasi CXxeMa U crtatmyeckue napameTpbl TpaH3ucTopa Ob.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

Mpennaraetcs pewntb 3 3agaqn. Npumep 3agayun: BelcoOkOYaCTOTHbBIN TPaH3UCTOP Ha YacToTe fuam=
20MIy nmeeT Moaynb koadocpuumeHTa nepenayn h21s=6. ctatnyecknii KoacppmumeHT Toka 6asbl
h213=50. HanTn yactoTy, Ha KOTOPOW MOLYyNb KO3(PdMLMEHTA Nepefayn Toka aMnTTepa
YMeHbLAEeTCs B 2 pasa Mo CPaBHEHMIO CO CTAaTUYECKUM KO3PMPULIMEHTOM TOKA IMUTTEpPA.

TecTnpoBaHune , npmMMepHblie BOMpoOChl:

Moaynsaums TonwmHbl 6a3bl CONPOBOXAAETCA NBMEHEHMEM 3apsaa Ablpok B 6ase. 910 npuoant 1)
K BO3HUKHOBEHWIO KOHEYHOTO ANGIDEPEHLIMANBHOMO CONPOTUBNEHUS KONNEKTOPHOrO Nepexoaa; 2) K
BO3HMKHOBEHWIO ANAPEY3MOHHOM EMKOCTW KONNEKTOPHOMO nepexoa; 3) K BO3BHUKHOBEHMIO
BHYTPEHHEN 06paTHOI CBA3N MO HANPSXEHNIO; 4) K BOSHUKHOBEHWIO YAaCTOTHbIX CBOWCTB
TpaH3uctopa. BeibpaTb n 060cHOBaTh NPaBUIbHbIA OTBET.

Tema 12. IuHamuyeckme napameTpbl TpaHaucropa Ob.
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

Tema 13. XapaKTepVICTVIKI/I U napameTpbl TpaAH3NCTOPa Npuv BKNKOYEHUN C ooLLm AMUTTEpOoM.
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

Mpennaraetcsa pewntb 3 3apayu. [Npumep 3agadm: Ha HU3KMX YacToTax KOadhULMEHT nepenayun
TOKa amMuTTepa TpaHanctopa h216=-0,9, ero npeaenbHas 4Yactota fa=1,1MIy. OnpenennTsb: a)
MoAaynb KoadpdpmUmMeHTa nepegayn Toka aMmTTepa Ha yactote 2MITL; 6) yacToTy, Ha KOTOPO MoAdyNb
KoadhdomumeHTa nepenadm Toka aMnTTEPa YMEHbIINTCA 00 3HadveHus 0,5.

Tema 14. CocTtaBHble TpaH3UCTOPbI.
JOMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

MNMpennaraetcs pewntb 3 3agaqn. Npumep 3agayun: TpaH3nMcTop MMeeT h ? KOAPPULNEHTbI:
h115=2kOMm, h125=5,9"10-4, h213= 60, h223=40MKCM. HanTtn h ? koatbpnumneHTbl Ong cXembl C
obuweri 6a3oi 1 obwmm amnTTepoM. CocTaBnTb CXeMy COCTaBHOro TpaHauctopa OO Ha aByx
OLMHAaKOBbIX TpaH3ucTopax 1 Hantn h11s n h21s ? koappuuneHTsI.

TECTUPOBaHME , MPUMEPHbIE BOMPOCHI:

OundpdbepeHumanbHbli KO3GMULIMEHT Nepefayn Toka aM1TTepa B LieMb KONNekTopa (a) ¢ pocToM
NOABWXHOCTW HOCUTENe 1) yMeHblaeTcs; 2) yBennumsaeTcs; 3) OT NOABUXHOCTU HOCUTENER He
3aBucuT. BoibpaTtb 1 060CHOBaTb NPaBMSIbHbIA OTBET.

Tema 15. lNoneBble TpaH3UCTOPBbI.
JoMallHee 3apaHue , NpuMepHble BOMPOCHI:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Mpennaraetcsa pewntb 3 3a8ayun. Npumep 3apayun: Y oenbHas npoBoANMOCTb KaHana n-tmna
noneBsoro TpaHancTopa [=20Cm/M 1 TonwmHa kanana J=6mkm npu HanpsxeHun Usn=0. Hantn
HanpsxeHne otcevykn Usnote, cumrtas, 4To NoaBUXHOCTb anekTpoHos LUn=0,13 M2/Bc, a
OTHOCUTENbHAasA OManekTpuyeckas NocTogHHAA KPEMHUS O=12.

TecTnpoBaHune , npmMMepHbIe BOMpPOChI:

Llns noneBoro TpaH3McTopa C ynpaensiowmM p-n Nepexoaom 1 N? KaHanoMm, BKIOYEHHbLIM MO CXEME C
06WWMNM UCTOKOM, MONSAPHOCTb HanpsixeHns Ha 3ateope (Usn) n Ha cToke (Uck) OTHOCUTENBHO 3EMNN
[OMIXHA yaoBneTBopsTb cooTHoweHuam 1) Usmn > 0, Ucm > 0; 2) Usmn > 0, Ucn < 0; 3) Usm < 0, Ucmn <

0; 4) Usn < 0, Ucn >0.

Tema 16. TpaH3MCTOPbI NONYNPOBOAHMKOBbIX UHTErPanbHbIX CXEM.
ooMalHee 3aaHue , NpUMepHbIe BOMPOCHI:

Mpennaraetcs pewntb 3 3agaqn. Npumep 3agayun: B MAOT- TpaH3ucTope ¢ kaHanoM n- tuna wupuHa
3artsopa 0,8 MM, onuHa kaHana L=5 MkM, TonwmHa cnos guanekTpuyecKon n3onauum (OKCUAHoro)
d=150HM, NOABMXHOCTb 3NEKTPOHOB B kaHane [In=0,02 M2/Bc, oTHoCcUTENbHAS OUaneKTpryeckas
MpOHULIaeMOCTb okcuaHom nneHku 1=3,7, kpyTnaHa xapakTepncTyki TpaH3ncTopa B MOMoroil
obnactn ctokoBo BAX S=5,6MA/B, Onpenenntb eMKOCTb 3aTBOpa 1 NpeaenbHyto YacToTy

KONNOKBWUYM , MPUMEpPHbIE BONPOCHI:

[ns kakoro Tmna NnpoBOAUMOCTM H6asbl TPaH3UCTOP XapakTepnayeTcs 6onee BbICOKUM

KO3 UUNEHTOM ycuneHms n 6onbwimnm bbicTpoaencTsnem? 1) abipoyHbIA TUN NPOBOAUMOCTH; 2)
3NEKTPOHHbIV TN NPOBOAUMOCTM; 3) OT TUNA NPOBOAUMOCTM 6a3bl He 3aBUCUT. BbibpaTb 1
060CHOBaTb NPaBUSbHbINA OTBET.

Tema 17. AnemeHTbl MHTErpanbHbIX cxem Ha MOIM-TpaH3ucTopax.
noMallHee 3afaHve , NpMMepHble BOMPOCHI:

Mpennaraetcsa pewntb 3 3agayn. Npnmep 3apaymn: Y HEKOTOPOro NoneBoro TpaH3ncTopa ¢
ynpasnsiowmum p-n nepexogom lcHay=2mMA, Usnotc=4B. Onpenenntb kakoi Tok byneTt npotekaTb
npv 06paTHOM HaNPSXXEHUN CMELEHNst 3aTBOP-UCTOK, paBHOM 1B.

TecTnpoBaHune , npmMMepHbIe BOMPOCHI:

OndpchepeHumanbHoe CoNpoTMBIEHNE SMUTTEPHOMO Nepexona ¢ POCTOM Toka aMuTTepa 1)
yMeHbliaeTcsi; 2) yennymeaetcs; 3) He nameHsietcs. Bolbpatb 1 060CHOBaTb NpaBUbHbIA OTBET.

Tema 18. OcobeHHOCTH npuMmeHeHusa TBepaoTesibHbIX 3JIEMEeHTOB B aHanorosomn
MUKPOCXeMOTeXHUKe.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

Mpennaratotcs 2 3afayn: 1) onpeneneHumn cTaTtmyeckux n AMHaMMYeCcKmx NoNeBOro TpaH3ncTopa.
2)pacyeT NPoCTENLWMX CXEM C NPUMEHEHVEM BMNONSIPHBIX MW NONEBbIX TPAH3UCTOPOB.

Tema . UToroeasi popma KOHTpons

[MpyMepHbIe BONPOCHI K 9K3aMEHY:
Bunet N1.

1. OHepreTnyeckne ypoBHU TBEPAOro Tena. 3o0HHas CTPYKTypa NnonaynpoBOLHUKOB M TUMbI
NPOBOAVMOCTH.

2. AHann3 ngeann3npoBaHHoro gmoaa. PeweHne ongpdy3noHHOro ypaBHeHus. BonbtamnepHas
XapakTepucTuka ngeanmanpoBaHHoOro auoaa.

bunet N2.

1. KoHueHTpaums Hocutenein B COBCTBEHHOM U MPMMECHOM MONYNPOBOAHMKAX.

2. Knaccudpukaums p-n nepexogos. CTpykTypa p-n . AHann3 nepexoa B paBHOBECHOM COCTOSIHUAN.

Bunet N3.
1. PekoMbuHaumst Hocuteneir. PaBHoBeCHOE 1 HepaBHOBECHOE COCTOSIHUE. Bpemsi XnsHu.
2. AHanu3a p-n nepexona B HEpPaBHOBECHOM COCTOSIHUN.

Bunet N4.
1. 3aKOHbI ABUXEHNS HOCUTENEN B NONYNPOBOAHMKAX.

KETPOHHBH
B_EPCHTET
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2. XapakTtepuctnyeckmne conpotusneHuns. bapbepHas n onddys3noHHas eMKocTy anoaa.
OKBMBaNeHTHas cxema ouoaa rno nepemMeHHoMy TOKy.

Bunet N5.

1. OdhgoekT nons.

2. Npsamas xapakTepucTka peanbHoro anona. Pabora amona npv BbICOKOM YPOBHE MHXEKLNN.
OKBUBANEHTHAs cxema auoga npu NPsSMOM BKIKOYEHUN MO NOCTOSHHOMY TOKY.

7.1. OcHOBHas nuTeparypa:

1. ONeKkTpoHHbIe Npubopbl 1 ycTpoicTea: Y4ebHuk / d.A. TkayeHko. - M.: MHOPA-M; MH.: Hos.
3HaHue, 2011. - 682 c.: un.; 60x90 1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN
978-5-16-004658-7, 2000 ak3. http://znanium.com/bookread.php?book=209952

9BC "3HaHuyM"

2. PeBuny 10.B. 3aHnmatenbHas anekTpoHuka. - 2-e usga., nepepab. n gon. - Cl6.: BXB-MeTtepbypr,
2009. - 412 c. - ISBN 978-5-9775-0411-9. http://znanium.com/bookread.php?book=350692

9BC "3HaHuym"

3. dunaunyeckne oCHOBbI ANEKTPOHMKM: YuebHoe nocobue / B.B. YMpuxuH; YHukom Cepsuc. - M.:
Anbcpa-M: HULU NHdppa-M, 2012. - 304 c.: un.; 60x90 1/16. - (TexHonornyeckunin cepsuc).
(nepennet) ISBN 978-5-98281-306-0, 1000 ak3. http://znanium.com/bookread.php?book=316836

9BC "3HaHuym"

7.2. JlononHuTenbHasa nuteparypa:

1. YyebHO-MeTOANYECKOE MNOCOOME K NPAKTUYECKMM 3aHATUAM NO Kypcy "TBepooTensHas
anekTpoHuka" / I'. B. Tatopckas, . A. KopyaruH .? KasaHb : [KasaH. roc. yH-1], 2006 .7 ; 20 kon. aKa.
55

2. OCHOBbI MMKPO3NEKTPOHMKM : y4ebHoe nocobue ans By3os / W. IN. CtenaHeHko .? Mi3paHue 2-e,
nepepaboTaHHoe 1 fononHeHHoe .? Mocksa : Jlabopatopus ba3osbix 3HaHwuii, 2004 .? 488 ¢. : un. ;
22 cM. ? (TexHnyeckuin yHmeepcuTeT) (OnekTpoHuka) .? bubnuorp.: ¢.488 .? ISBN 5-93208-045-0,
3000. kon. 3k3.-18

7.3. UHTepHeT-pecypcChl:

Knura®oHp - http://www.knigafund.ru

MonynsipHo 06 anekTpoHuke - http://www.radiokot.ru
Cant kapenpbl pagmodounankm - http://radiosys.ksu.ru
9BC bubnnoPoccuka - http://bibliorossica.com/

9BC 3HaHuyM - http://znanium.com/

8. MarepmanbHo-TexHU4yeckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHve gncunnnvHbl "lMonynpoBogHNKOBAS aNeKTPOHUKA" npeanonaraeT NCnofb3oBaHne
cnenylowWwero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpebosaHusmm GroOC BIM1O n ¢ yyeToM pekomeHaauunii
MpOOIT BINO no HanpaeneHnto 1 Npogunto nogrotoskn Pagnogumanka

Mporpamma coctaBneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NaaHoM no
HanpasneHnto 011800.62 "Pagunoduaunka” n npodgounto noarotoskn CneunanbHbie
pannoTEXHNYECKNE CUCTEMDI .

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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