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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 Yncne No gucuUMnInHam Npounmsanmm) ons peweHns
KOMNeTeHLmm) npodpeccroHasnbHbIX 3a4ay;
MK-2 CNoCOBHOCTbIO NMPUMEHSITL Ha NpakTnke 6a3oBble
(MpocpeccnoHabHLIe n OC*)eCCI/IOHanbEbIe HaBbIKW; P
KOMreTeHuunn) P ’
MNnK-3 CNOCOBHOCTBLIO NOHUMATbL NPUHLMMLI PaboTbl 1 METOLAbI
(npodhbeccmoHanbHble akcnnyarauum COBPEMEHHOW Paano31EKTPOHHOW N ONTUYECKOM
KOMNeTeHLmm) annapaTtypbl 1 060pyLoBaHMS );
K-6
CMOCOBHOCTLIO K NPOCECCUOHANTBHOMY Pa3BUTUIO U
(npodbeccmoHanbHble .
KOMNeTeHLMN) camMopasBuTMO B 06n1acTn pagnmoonankin 1 dNeKTPOHNKN;
MK-9 CNOCOBHOCTBIO K MPOBEAEHUIO 3AHATUI B y4EOHbIX
(npodheccunoHanbHble 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'"Kn"(")v;lr;;v;”b'/ Cemectp cemecTpal (B yacax) KOHTpONsi
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 1. BeepeHune B
1. |on3unky 5 1 2 0 0
nonyrnpoBOAHUKOB.
Tema 2. PekoMbuHaLms
2. HOCUTENEN. : 2 2 0 0
Tema 3. 3akoHbl nomauwHee
3. |ABUXEHUS HOCUTENEN B 5 3 2 0 0 3apaHve
nonynpoBOgHMKAX.
Tema 4. OnekTpudeckne nomauHee
4. \nepexonbl. 5 4 2 0 0 3apaHuve
Tema 5. AHanus p-n TecTmpoBaHue
nepexopna B noMallHee
S. HepaBHOBECHOM 5 5 2 2 0 3apaHve
COCTOSIHUW.
Toua s o
6. |[lonynpoBoAHMKOBbIE 5 6 2 2 0 3anaHme
anombl.
Tema 7. ObpaTHas L%%T:Lﬁgggme
7. [xapakTtepucTtumka 5 7 2 2 0 3anaHme
peanbHOro anoaa.
Tema 8. bapbepHas n nomalwHee
8. |amdpdpy3noHHas 5 8 2 2 0 3agjaHue
€MKOCTV gnoaa.
9 Tema 9. bunonsipHbIn 5 9 5 5 0 ggz:ﬁ;eee
" [TpaH3uncTop.
Tema 10. Ctatnyeckme noMallHee
10.|xapakTepucTmkm 5 10 2 2 0 3apaHve
TpaHaucTopa Ob.
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET
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Mporpamma gucumnnuHbl "MonynposogHukosas anekTpoHuka"; 011800.62 Paguoduauka; ooueHT, K.H. (poueHT) Tatopckas IM.B.

Buabl n 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
11 3KBUBANEHTHAS cxema un 5 11 5 5 0 JomaliHee
‘lcTaTn4yeckne 3agaHue
napameTpsbl
TpaH3ncTtopa OBb.
Tema 12. oomauiHee
JnHamnyeckne
12. napameTpbl 5 12 2 2 0 3apaHve
TpaHaucTopa Ob.
Tema 13.
XapakTepucTukm un TecTupoBaHue
napameTpsbl JomaluiHee
13. 1 2
3 TpaH3ucTopa npu 5 3 2 0 3agaHue
BKJIIOYEHUM C 0OWmM
SMUTTEPOM.
TecTupoBaHue
14 Tema 14. CocTaBHble 5 14 5 5 0 gomauiHee
‘[TpaH3nCTOopPbI. 3agaHue
TecTupoBaHue
15 Tema 15. lNoneBble 5 15 5 > 0 JomaluiHee
‘|TpaH3ncTOopHbI. 3agaHue
Tema 16. TpaH3ancTopbl ;%’:AJ;OLEHBSXM
16./nonynpoBOAHNKOBbIX 5 16 2 2 0 3anaHne
WHTErpasnbHbIX CXEM.
Tema 17. SneMeHThl L%%T:LESZ:H%
17.|MHTEerpanbHbIX CXeM Ha 5 17 2 2 0 3anaHme
MOT1-TpaH3ncTopax.
Tema 18. OcobeHHOCTH
NPVMEHEHMNS
gomauiHee
TBEPAOTENbHbIX
18. SNEMEHTOB B 5 18 2 2 0 3aJaHune
aHanorosomn
MUKPOCXEMOTEXHUKE.
Tema . UTorosas 5 0 0 0 3K3aMeH
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 n3 16.

BAE
il YHH

PHEORM,

<
B

o

KETPOHHBH
EPCHTET

AHATTAMECKAR CrCTEMA KPY



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

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

PaBHOBECHOE U HE-PaBHOBECHOE COCTOosIHME. BpeMmst XnsHu. MoBepx-HOCTHas pekoMOuHaLms.
PekoMbuHaLMsl Ha NPU-MECHbIX LIEHTPax.

Tema 3. 3aKoHbI ABUXEHUS HOCUTENEN B NONYNPOBOAHUKAX.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

KnHeTnka Hocutenen. ekt nons.

Tema 4. dnekTpuyeckue nepexonbl.

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

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

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

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

p-n Nepexon B HEPaBHOBECHOM COCTOSIHUN. KOHTaKT MeTann-nonynpoBoaHuK. [feTeponepexonbi.
npaktnyeckoe 3aHsitne (2 4aca(os)):

PeweHne 3apnav.

Tema 6. NonynpoBoaHMKOBbIE AMOAbI.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

AHanna nageanvMampoBaHHoro anoga. PeweHne oM dy3noHHOro ypaBHeHus. BonbtamnepHas
xapakTepucTka nneannmanpoBaHHOro anoaa. XapakTepucTniyeckme ConpoTUBNEHUSI.

npakTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anau.

Tema 7. ObpaTHasi xapakTepucTuKa peasibHOro gmoaa.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

ObpaTHas xapakTepucTika peanbHoro guoaa. Buabl npobost nepexona. Npsimas xapaktepuctuka
peanbHoro gmopaa. Pabota aovoaa npu BbICOKOM 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.
JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

BapbepHas 1 ouddy3noHHas eMKOCTU anoaa. OKBUBANEHTHbIE CXEMbl AnoAa Mo nepeMeHHoMy
TOKY. Tvnbl 4MOQOB: CUNIOBbIE ANOAbl, CTAOUNNTPOHbI, UMMYNbCHblE Anoabl, anoabl LWoTTkK,
BapwvKansbl.

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

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

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

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

PeweHne 3anau.

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

Moaenb Monna- 96epca. CemeincTBa BbIXOAHbIX U BXOLHbIX XapakTEPUCTUK TpaH3ncTopa.
OKBUBANEHTHAS CxeMa TpaH3McTopa ANs NOCTOSHHbIX COCTaBASIOWMX.

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

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

Tema 11. ManocurHanbHasi 3KBUBaJIeHTHasi CXxeMa U ctatu4yeckue napamMeTpbl TPaH3UCTOpPaA
OBb.

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

SKBMBaNEHTHas cxema Ans nepeMeHHbIx coctasnsowmx. KoaddmumeHT nepegadn aMUTTEPHOro
ToKa. OdudodpepeHumanbHbie CONPOTUBNEHUS SMUTTEPHOIO U KOMNEKTOPHOro Nepexonos.
KoadhdomumeHT obpaTHO cBa3un no HanpsxeHuo. ObbemHoe conpoTueneHne 6asbi.

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

PeweHwne 3anau.

Tema 12. lIuHamuyeckme napameTpbl TpaH3ucropa Ob.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

BapbepHble 1 AU GY3MOHHbIE EMKOCTU TpaH3ncTopa. KoadourumMeHTbl MHXEKLUN 1 NepeHoca.
KoadpdpuumeHT nepenaym toka. lNpenenbHas n rpaHnyHas Yyactora. MakcumanbHas 4actota
reHepauuu.

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

PeweHne 3anau.

Tema 13. XapakTepucTvkm u napameTpbl TpaH3UCTOpa NPU BKJIFOYEHUMN C OOLLLUM AIMUTTEPOM.
JNeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

XapaKTepl/ICTVIKVI N napameTpbl TPaH3NCTOpPa Npn BKIKOYEHNN C obwmm SMUTTEPOM. OKBMBaNeHTHas
cxema O3 ons NOCTOAHHbIX cocTaBnsaowmx. CtaTnyeckne n gMHaMn4eckue napameTpbl
TPaH3ncTopa. OKBMBaNeHTHas cxema ons nepemMeHHbIX COCTaBNAOWNX.

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

Tema 14. CocTtaBHble TPAH3UCTOPbI.
JNleKLMoHHoe 3aHsiTne (2 4aca(oB)):

CocTaBHble TPaH3UCTOPbl. TPaH3UCTOP, BKNIOYEHHDI MO cXxeMe ¢ 0bwmm konnektopoM. peiidosbie
TpaH3ncTopbl. Pa3HOBUAHOCTM ONCKPETHbBIX TPAH3UCTOPOB.

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

Tema 15. NoneBble TpaH3UCTOPbI.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Knaccudomkaumnsa nonesbix TpaH3UCTOPOB. [1oneBoin TpaH3MCTOop C YNPaBnsiowmnm p-n Nepexonom.
MpuHuun gencreus. Ctatnyeckme xapakTepucTUKn U napameTpbl NONeBbIX TPAH3UCTOPOB.
oksuBaneHTHas cxema. MAl-TpaH3ncTopbl. CTtaTtnyeckne xapakTepuctuky 1 napameTpsl
OkBuBaneHTHasa cxema MA-TpaH3ucTopa.

npakTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anau.

Tema 16. TpaH3uCTOPbI NONYNPOBOAHNKOBbIX MHTErPanbHbIX CXEM.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

WNHTerpanbHble N-p-n TpaH3MCTOPbI: MHOFOSMUTTEPHbIE U MHOTOKONNEKTOPHbIE TPAH3UCTOPbI;
cynepbeTa TpaH3ncTopbI: TpaHancTopbl ¢ 6apbepom WoTtkn. OcobeHHocTM ungppoBbix NC Ha
6VNONSIPHbIX TPAH3NUCTOPAX.

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

PeweHne 3anav.

Tema 17. dnemeHTbl UHTErpanbHbix cxem Ha MOT-TpaH3ucTopax.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

WHTerpanbHble cxembl Ha N-MOIT-TpaH3ncTopax. KMOI- cTtpykTypbl. CTatnyeckme n guHammyeckue
3anomuHatowme yctponctea n-MOIM-TpaH3ncTopax. SHEProHe3aBMCUMbIE NOCTOSHHbIE
3anomuHaiowme.

npaKkTudeckoe 3aHsitne (2 yaca(os)):
PeweHune 3anau.
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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 Paspnen Cemect Hepens | camocTosiTenbHon [TPyA0eMKOCTb ;‘:ﬂ%“g::)';g:;gzg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTyOEeHTOB P
Tema 3. 3akoHbI noaroToBka nomaLHee
3. |ABUXEHUS HOCUTENEN B 5 3 JoMallHero 1 3anaHne
nonynpoBOAHMKAX. 3anaHuns
Tema 4. OnekTpuyeckme noAroToBKa
4. \nepexonbl. 5 4  |DomaluHero 1 QSEZ:JMH:G
3agaHus
noaroToBka
Tema 5. AHanus p-n [OMALIHEro 2 AoMauHee
5_[nepexona s 5 5 |sapanus 3anaHve
HepaBHOBECHOM OATOTOBKA K
COCTOSIHUW.
TeCTUPOBAHIIO 1 TecTupoBaHue
noaroToBka
Tema 6. JoMalHero 2 22;:;”;:6
6. |lMonynpoBoOHMKOBbIE 5 6 |3adaHus
anonpl.
noaroToska K 1 KONMOKBUYM
KONNOKBUYMY
noaroToBka
MalLlH
Tema 7. ObpaTHas ZnomallHero 2 ggﬂ:w.:e
7. [xapakTtepucTtumka 5 7  |3apaHus
peanbHOro anona. MoaroToBka K
TeCTUPOBAHIIO 1 TecTupoBaHue
Tema 8. bapbepHas n noAaroToBka
8. |andpdpy3noHHas 5 8 |momawHero 3 gggaa:JmHee ©
eMKOCTW gnopaa. 3ajaHus
9 Tema 9. bunonsipHbIn 5 9 Hgﬂra(zuT::rKg 3 nomauiHee
" [TpaH3uncTop.
paH3ncTop sananms 3apaHve
Tema 10. Ctatnyeckme noaroToBka nomatHee
10.|xapakTepncTmkm 5 10 |momawHero 3 sanaHme
TpaHancTopa Ob. 3anaHus
Tema 11 no
. AroToBka
ManocurHanbHas noMallHero ) aomauHee
{1 [2xBMBaneHTHas cxema n| ¢ 11 |sananus 3afiaHne
‘lcTaTnyeckmne
napameTpbl noaroToska K 1 TECTIDOBAHM
TpaHauctopa OBb. TECTNPOBAHWIO ecTviposare
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
CTYyAOEeHTOB P
Tema 12. rnoaroToBka
12 IunHammnyeckne 5 12 |nomawnero 3 JoomauiHee
‘InapameTpbl 3ananms 3agaHue
TpaHaucTopa Ob.
Tema 13. noaroToeka
XapaKTepI/ICTI/IKVI 7] ,D,OMaLUHeI'O 2 'D'OMaLUHee
13.|"apameTpbl 5 13 [3a;aHus safanme
‘(TpaH3ucTopa npu
BK/TIIOYEHUU C 0OLWmM noaroToBka K 1
TeCTUpPOBaHN
AMUTTEPOM. TEeCTUPOBAHUIO ecTipoBanne
rnoaroToBka
JOMallHero 2 AomallHee
14 Tema 14. CocTaBHble 5 14 |3amanus 3agaHue
‘[TPaH3nCTOPbI. OLrOTOBKA K
TECTVPOBAHMIO 1 TecTupoBaHue
rnoaroTtoBka
JOMallHero 2 AomallHee
15 Tema 15. lNoneBble 5 15 |3apamus 3agaHue
‘[TPaH3nCTOoPbI. NOLroTOBKA K
TECTVPOBAHMIO 1 TecTupoBaHue
rnoaroToBka
omauiHee
Tema 16. TpaHancTopbI fomauHero 1 g'a,uaHme
16.|nonynpoBOOHNKOBbIX 5 16 |3adaHus
VHTerpanbHbIX CXEM. MOAOroT
P OLrOTOBKA K 2 KONNOKBUYM
KONNOKBUYMY
rnoaroTtoBka
MallH
Tema 17. OnemMeHThl JOoMallHero 2 ggu:Hm:e
17.|MHTerpanbHbIX CXEM Ha 5 17 [3adaHus
MOIT-TpaH3ncTopax. MOAroToBKa K
TECTVPOBAHMIO 1 TecTmpoBaHune
Tema 18. OcobeHHOCTH
NPUMEHEHIA rnoaroToBka
18 TBEPLOTENbHbIX 5 18  |oomawnero 3 JoomauiHee
‘lanemeHTOB B sananms 3agaHue
aHanorosow
MUKPOCXEMOTEXHUKE.
NToro 44

5. O6pa3oBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs
OucumnnmHa HaueneHa Ha oopM1pPoBaHme 0BLWeEKYNbTYPHbIX U NPOGIECCUOHANBHBIX KOMME-TEHLNIA:

MK-1 - cnocobHocTb Ucnonb3oBaTth 6a30Bble TEOPETNYECKNE 3HAHNS LN PELEHUS
Npodbeccuo-HanbHbIX 3a4ay;

MK-2 - cnocobHOCTb NPUMEHNATL Ha NpakTke 6a30Bble MPOYECCHOHANbHbBIE HABbLIKY;
MK-3 - crnocobHOCTbIO aKCNNyaTPOBaTh COBPEMEHHYIO (PM3NYECKYIO annapatypy 1 o60pyno-BaHue;

MK-5 - cnocobHOCTbIO NPUMEHSITL HA NpakTke 6a3oBble 06LWENPOdECCHOHANbHBIE 3HAHUS TEOPUM
N METOO0B PU3NYECKUX NCCnesoBaHUiA (B COOTBETCTBUM C MPOdOUNIEM NOArOTOBKM);

OK-1 - cnocobHoCTb UCMONb30BaTh B MO3HABATENBHOWM M MPOKECCUOHANBHOWN e TENbHOCTM
6a30Bble 3HaHMS B 06nacTy MaTeMaTkn 1 eCTECTBEHHbIX HayK;

a Takxe
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MK-6 - cnocobHOCTbIO NONb30BaTbCS COBPEMEHHbIMM MeToaaMn 06paboTkn, aHannsa u cuHTe-3a
domnanyeckon nHpopmaumm (B COOTBETCTBUN C Npodomnem noarotoskn) (MNK-6);

MK-8 - cnocobHOCTbIO NOHMMATbL M UCMONb30BaTh HA MPaKTUKE TEOPETUYECKME OCHOBbI
opra-H13aumm 1 NNaHNPoOBaHNS PU3NYECKMX NCCNELOBAHWIA;

OK-3 - cnocobHocTbio Npuobpetatb HOBbIE 3HAHWS, CMONb3Ys1 COBPEMEHHbIE 0O6pa3oBaTenb-Hble U
MHCPOPMALIMOHHbIE TEXHONOTUN.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHue
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue B ou3uKy nonynpoBoaHUKOB.

Tema 2. PekoMOMHauusi HOCUTENEN.

Tema 3. 3aKOHbI ABUXEHNSA HOCUTENEN B MONYNPOBOAHUKAX.
JoMallHee 3agaHune , NpUMepHbIe BOMPOCHI:

Mpennaraetcs pewntb 3 3agayn. Mpumep 3amaymn: Hat COBCTBEHHYHO KOHLEHTPALMIO KPEMHUS
npu TO =300K. Bo ckonbko pas3 U3MeHMTCS COBCTBEHHASA KOHLEHTPpauns cBOOOL4HbBIX HOCUTENEN
3apsna B KpeMHun, ecnu Temnepartypa ysenndntcs Ha 500C? WnpuHa 3anpeleHHon 30Hb! Ans
KpeMHusa ¢3=1,1 B. OdppekTnBHbIE NNOTHOCTU COCTOSHUN ans KpeMHus Nv=1,02*1019cm-3,
Nc=2,8"1019cm-3.

Tema 4. dnekTpuyeckue nepexonbl.

LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

Mpennaraetcs pewntb 3 3agaqn. Npumep 3agayu: . Vimeetcs repmaHmesblil p-n-nepexon ¢
koHueHTpauunen No=103 Na, npuyem Ha kaxable 108 aToMOB repMaHnsa NpUXoanTcs 0OnH aToM
akuentopHon npumecu. Onpenente PaBHOBECHYIO BbICOTY NOTEHUManbHOro bapbepa npu
Temneparype T=300K ( koHueHTpaumm aToMoB N 1 MOHN3MPOBAHHbBIX aTOMOB Ni NPUHATL PaBHbIMU
4,4*1022 n 2,5*1013 cM-3 COOTBETCTBEHHO).

Tema 5. AHanu3 p-n nepexona B HepaBHOBECHOM COCTOSIHUM.
LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:

lMpepnnaraetcs pewntb 3 3agayu. [Npumep 3apayn: KpeMHreBbI p-n nepexon UMeeT AaHHble:
KOHUeHTpauunsa akuenTtopHon npumecn Na=2'1016¢cM-3, KOHUEHTpauns OOHOPHON NpuMecK
No=1019cm-3 , onanekTpuyeckas NPoHNLAEMOCTb KpeMHNs e=12. Onpenenntb paBHOBECHYHO
WPVIHY 1 BbICOTY NOTEHUManbHoro 6apbepa, a Takxe yaenbHble CONPOTUBNEHNS N 1 p obnacTei.
Kak nameHutcs Bbicota noteHumanbHoro bapbepa npu ysennyeHnm temnepatypbl Ha 30K? Nc=
2,8°1019¢cm-3, Nv= 1,02-1019cm-3.

TecTnposaHune , NpMMepHble BOMPOCHI:

BbibpaTtb 1 060CHOBaTb NPaBUbHbIA OTBET: B HEpaBHOBECHOM COCTOSIHUW 9KBUBANEHTHOE BPEMS
XU3HM N3ObITOYHBLIX HOCUTENE onpenensietTcs 1) BpeMeHeM XU3HM OCHOBHbIX HOCUTENei; 2)
BPEMEHEM paccacbiBaHUS N3ObITOYHbIX HOCUTENEN; 3) BDEMEHEM XU3HM HEOCHOBHbIX HOCUTENENR; 4)
BPEMEHEM HAKOMNEHNS N36bITOYHBIX HOCUTENEN .

Tema 6. NonynpoBoaHMKOBbIE ANOAbI.
noMalHee 3afaHune , NpuMepHble BOMpPOCHI:

6. MNpennaraetcs pewnTtb 3 3agayn. Npumep 3anayn: B ngeanbHoM p-n nepexone obpaTHbIi TOK
HacblweHms 10=10-14A npn T=300K 1 10=10-9A npu T=1250C. Onpenenutb, B KaKOM crny4yae
HanpsXeHne Ha p-n nepexone byneT MeHbLUE U HA CKOMbKO, ECNW NPSIMO TOK paBeH 1MA.

KONNOKBUYM , MpUMEpPHbIEe BOMPOCHI:

OT1BeTNTb Ha BONPOCHI 1 060CHOBATL OTBETHI:1)rae pacnonaratoTcs .BaneHTHbIE YPOBHM LOHOPHOMN 1
akLenTopHoOM npumecun? ; 2) roe pacnonaraetcs yposeHb Pepmu (B COOCTBEHHOM NONYNPOBOLHUKE,
nonynpoBOAHUKE P- U N-TMna?3) YTo BAnSEeT Ha NOABUXHOCTb HOCUTENEN?

Tema 7. O6paTHas xapakTepucTMKa peanbHoro auoga.
nomatllHee 3aaaHue , NpPUMepPHbIE BOMPOCHI:

KETPOHHBH
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Mpennaraetcs pewntb 3 3aga4qun. Npumep 3agaydn:OnpenennTb, BO CKONMbKO pas N3MEHUTCS
angodpepeHumanbHoe ConpoTUBIEHNE N CONPOTUBNEHME MO NOCTOAHHOMY TOKY MONYyNpOBOAHNKOBOIO
anoja c U3MeHeHneM Temneparypbl okpyxatouwen cpebl ot 270C no 600C npy npsamMom
HanpsxeHun 0,5B.

TecTnpoBaHune , npmMMepHbIe BOMpPOChI:

PaBHoOBeCHas WunprHa CTyrneH4yaroro p-n-rnepexona ¢ yBennm4yeHneM BbICOTbl NOTEHLNANIbHOMo
b6apbepa B 4 pa3a 1) ymeHbluaeTcsl B 4 pasa; 2) yMeHbluaeTcs B 2 pasa; 3) He uameHsietcs; 4)
yBenu4neaeTcs B 2 pasa.

Tema 8. bapbepHas n pudppy3noHHasa eMKOCTU avoaa.

JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

Onpenenntb AU dY3MOHHYI0 EMKOCTb U AnddepeHumanbHoe CoONpoTUBNEHNE repMaHneBoro
avopa, pabotatowero npy T=300K n HanpsxeHun U=0,25B. ObpatHblit Tok 10=10MKA,
ANPGPYy3noHHaAs anmHa anekTpoHoB Ln=0,1cM, NOABNXHOCTb 3NEKTPOHOB [ln=0,39m2/Bc, TonwmHa
6a3bl w=10-4cM. Kak nameHatcs audpcpepeHumanbHoe ConpoTuBieHe N ngdy3noHHas eMKOCTb
anona npu ysenudeHmm temneparypbl Ha 60K?

Tema 9. BunonsipHbIN TpaH3UCTOP.

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

Mpennaraetcs pewntb 3 3apaqun. Npumep 3agayn: Onpenenvtb anddepeHunanbHoe
COMNPOTUBNEHNE KONNEKTOPHOrO Nepexona o5 repMmaHnMeBoro n-p-n TpaHamcTopa, ecnm Na=1015
cM-3, w=30MkM, Uk=5B, la=1MA, L=0,1MM, OuanekTpuyeckas npoHuuaemocts repmanus =16, I =1,
[a=1mMA.

Tema 10. Ctatuyeckue xapaktepucTukum TpaHsaucropa OBb.

JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

Mpepnnaraetcs pewntb 3 3anayn. MNMpumep 3agayun: TpaH3UCTOP BKIOYEH MO cxeme ¢ obwein 6asoii.
Onpepnenntb conpoTtuBneHne amMnTTepHoro nepexona npu T=300K, ecnu [a=2MA. Kak nameHuntcs
COMpPOTMBAIEHNE SMUTTEPHOrO Nepexoaa, ecnu temneparypa ysenmumntcsa Ha 30K?

Tema 11. ManocurHanbHas 3KBUBasIeHTHasi CXxemMa U ctaTuyeckue napameTpbl TpaH3UCTopa OBb.

noMalHee 3afnaHue , NpUMepHbIe BOMPOCHI:

Mpennaraetcs pewntb 3 3amayn. Npumep 3agayn: Belcoko4acTOTHbIN TpaH3UCTOP Ha YacToTe fuam=
20MIy nmeeT Moaynb kKoaddpuumeHTa nepenayn h219=6. cratmyecknii KoacppmumneHT Toka 6asbl
h215=50. HainTn yacToty, Ha KOTopoW MoA4y/b KOaduLMeHTa Nnepenayy Toka ammnTTepa
yMeHblLaeTcs B 2 pasa Mo CPaBHEHMUIO CO CTAaTUYECKUM KO3PPULMEHTOM TOKa SMUTTEpA.
TeCcTMpoBaHue , NpUMepHbIE BONPOCHI:

Moaynsaums TonwmHbl 6a3bl CONPOBOXAAETCA NBMEHEHUEM 3apsaa Ablpok B 6a3e. 910 npuoant 1)
K BOBHWKHOBEHWIO KOHEYHOro andpdpepeHLmanbHOro ConpoTmMBNeHNs KONNEeKTOPHOro nepexona; 2) K
BO3HUKHOBEHMIO ANADAY3MOHHOM EMKOCTIN KONNEKTOPHOro nepexona; 3) K BOSHUKHOBEHUIO
BHYTPEHHEN 06paTHOI CBA3N MO HANPSAXEHNIO; 4) K BOSHUKHOBEHWIO YaCTOTHbIX CBOWCTB
TpaH3uctopa. BeibpaTb n 060cHOBaTh NPaBMbHbLIA OTBET.

Tema 12. IuHamuyeckme napameTpbl TpaH3ucropa Ob.

JoMmallHee 3afaHune , npuMepHble BOMpPOoCHI:

Mpepnnaraetcs pewntb 3 3agayu. [Npumep 3apayn: Ha HN3KkMX YacToTax KOagOULUNEHT Nepenayn
TOKa amuTTepa TpaHanctopa h216=-0,9, ero npeaenbHas Yactota fa=1,1MIy. OnpenennTsb: a)
MoAy/nb KoadpdomumeHTa nepenaym Toka aMuttepa Ha yactote 2MIu; 6) yacToTy, Ha KOTOPOW MOA4Y b
KoathdpuLmeHTa nepenaym Toka aMmTTEPa yMEHbWUTCS 00 3Ha4eHus 0,5.

Tema 13. XapakTepucTUKM U NapameTpbl TPaH3UCTOpa NPU BKKOYEHMU C OOLLLUM SMUTTEPOM.
JoMalHee 3aJaHune , NpuMepHble BOMpPOCHI:

MNMpennaraetcs pewntb 3 3agaqn. Npumep 3agayun: TpaH3mucTop MMeeT h ? KOaPPULNEHTbI:
h119=2kOMm, h125=5,9"10-4, h213= 60, h223=40MKCM. HanTtn h ? koatppnumneHTbl Ong cXembl C
obuwei 6asoii 1 0bwmm amuTTepoM. CocTaBnTb CXeMy COCTABHOro TpaHanctopa O Ha aByx
OAMHAKOBbIX TpaH3ucTopax 1 Hantn h11s n h21s ? koappuuneHThI.

TecTnposaHune , npuMMepHblie BOMpPOCHI:

KETPOHHBH
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LdudbdepeHunanbHbIn KOIMUUMNEHT Nepenayn Toka aMuTTEpPa B Lienb KONIeKTopa (a) C poCcTom
NOABUXHOCTU HOcuTenen 1) ymeHblwaeTcs; 2) ygenuinsaeTcs; 3) OT NOABUXHOCTU HOCUTENEN He
3aBucuT. Boibpatb 1 060CHOBaTL NPaBUSbHbIA OTBET.

Tema 14. CocTtaBHbIe TPaH3UCTOPbI.

JoMalwHee 3anaHune , NpuMepHble BOMpPOCHI:

TpaHaucTtop nmeet h ? koadpdpuumeHTobl: h116=500Mm, h126=5*10-4, h213= 100, h226=0,8MKCM.
MocTpontb cxemy coctaBHOro TpaHancropa O3 Ha AByX OAMHAKOBbLIX TPAH3UCTOpax 1 HanTn h11a un
h213 ? koadhpuumeHTbl. HanTn cobcTBEHHBIE NapaMeTpbl AN 04HOMO TPAH3UCTOPa, BKIKOYEHHOT0
no cxeme ¢ O3.

TecTMpoBaHue , NpMepPHbIE BONPOCHI:

Mpwn yBENUYEHM CTENEHN NErMpPOoBaHUs 6a3bl KOIPULMEHT Nepenayn TpaHancTopa no Toky a 1)
yBenn4nBaeTcs; 2) yMeHbluaeTcs; 3) He naMeHsieTcs. Boibpatb 1 060CcHOBaTb NPaBWbHbIA OTBET.
Tema 15. Nonesble TpaH3UCTOPDbI.

JoMalHee 3afaHune , NpUuMepHble BOMPOCHI:

lMpepnnaraetcsa pewntb 3 3agayu. Npumep 3apayun: YgenbHas npoBoANMOCTb KaHana n-tuna
nonesoro TpaHancTopa [1=20Cm/M n TonwmHa kaHana =6mkm npu HanpsxeHun Usn=0. Hantn
HanpsxeHne otcevykn Usnote, cumrtas, 4To NoaBUXHOCTb anekTpoHos LUn=0,13 M2/Bc, a
OTHOCUTENbHasa OuanekTpu4eckas NoCToOAHHAA KPeMHUSA O=12.

TeCTMpOBaHMe , MPUMEPHbIE BONPOCHI:

Ilna nonesoro TpaH3ncTopa ¢ ynpaBnsowmm p-n NEPEXOAOM U N? KaHANOM, BKNHOYEHHbBIM MO CXEME C
06LWNM NCTOKOM, MONAPHOCTb HanpsixeHns Ha 3ateope (Uaun) n Ha cToke (Uck) OTHOCUTENBHO 3EMN

DOMIXHA yaoBneTBopsTb cooTHoweHuam 1) Usn > 0, Ucun > 0; 2) Usmn > 0, Ucn < 0; 3) Usm < 0, Ucn <
0; 4) Usn < 0, Ucn >0.

Tema 16. TpaH3MCTOPbI NONYNPOBOAHUKOBbIX UHTErPa/ibHbIX CXEM.

JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

lMpennaraetcs pewntb 3 3agayv. [Npumep 3apayun: B MIAN- TpaH3ncTOpe ¢ kaHanoM n- Tmna wupuHa
3arsopa 0,8 mm, onnHa kaHana L=5 Mkm, TonwmHa cnosi AnanekTpu4eckon na3onsumm (OKCMaHoro)
d=150HM, NOABNXHOCTb 3NIEKTPOHOB B KaHane [In=0,02 M2/Bc, oTHoCHTENbHAS AnanekTpuyeckas
NPOHNLLAEMOCTb OKCUAHOW MNEeHKN [=3,7, KPYTU3HA XapakTepucTukn TpaH3nucTopa B Nonorom
obnactn ctokoBo BAX S=5,6MA/B, Onpeaenntb eMKOCTb 3aTBOpa 1 NpeaenbHyt0 YacToTy
KONINOKBUYM , NPVMEPHbIE BOMPOCHI:

lMpepnnaraetcs pewntb 3 3agayv. [Npumep 3apayun: B MIAN- TpaH3ncTOpe € kaHanoM n- Tmna wupuHa
3areopa 0,8 MM, anvHa kaHana L=5 MkM, TonwmHa cnos AnanekTpnyeckomn nsonaumm (OKCULHoOro)
d=150HM, NOABNXHOCTb 3MIEKTPOHOB B KaHane [In=0,02 M2/Bc, oTHoCHTENbHAS AnanekTpuyeckas
NPOHNLAEMOCTb OKCUAHOW MNEeHKN [=3,7, KPYTU3Ha XapakTepucTukn TpaHancTopa B Nonorom
obnactn ctokoBo BAX S=5,6MA/B, Onpeaenntb eMKOCTb 3aTBOpa 1 NpeaenbHyto YacToTy

Tema 17. dnemeHTbl UHTErpanbHbix cxem Ha MOT-TpaH3ucTopax.
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

Mpepnnaraetcs pewntb 3 3agayn. NprumMep 3agayun: Y HEKOTOPOro NoNeBoro TpaH3ncTopa ¢
ynpasnstowmum p-n nepexoaom IcHay=2mA, Usnotc=4B. Onpenenntb Kakoi Tok byaeTt npotekaTtb
Npv 06paTHOM HaNPsSXXEeHUN CMeLWeHNs 3aTBOP-NCTOK, paBHoM 1B.

TeCcTMpoBaHMe , NPUMEpPHbIE BONPOCHI:

Lns kakoro Tmna npoBoauMocTi 6a3bl TPAH3MCTOP XapakTepnayeTcs 6onee BbICOKMM
KO3ppULMEHTOM ycuneHms n bonblumm boicTponenctememM? 1) AblPOYHbIA TMM NPOBOAMMOCTY; 2)
SNEKTPOHHbIV TUM NPOBOAUMOCTN; 3) OT TMNa NPoBoAUMOCTK 6a3bl He 3aBNCUT. Boibpatb 1
o6ocHOBaTb NPaBWbHbIA OTBET.

Tema 18. Oco6eHHOCTU NPUMEHEHUSI TBEPAOTE/IbHbIX 3/IEMEHTOB B aHaNoroBomn
MUKPOCXEMOTEXHUKE.

JoMalHee 3afaHune , NpUuMepHble BONPOCHI:

Mpepnnaratotca 2 3apayn: 1) onpeneneHnmn cTtatmyeckmx n AMHaMM4Yeckmx NoneBoro TpaH3ncTopa.
2)pacyeT NPOCTENINX CXEM C MPUMEHEHNEM BUMNONSIPHBIX UK NONEBbLIX TPAH3UCTOPOB.

Tema . UToroeasi popma KoHTpons
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MprMepHble BONPOCHI K 9K3aMeHY:

Bunet N1.

1. OHepreTuyeckne ypoBHU TBEPAOro Tena. 30HHas CTPYKTypa NnonynpoBOAHUKOB M TUMbI
NPOBOAVMOCTH.

2. AHann3 ngeann3npoBaHHoro auoga. Pewenne gndpysnoHHoro ypaBHeHns. BonbtamnepHas
XapakTepucTuka naeann3vpoBaHHoOro auoaa.

Bunet N2.

1. KoHueHTpaums Hocutenein B cCOBCTBEHHOM U MPMMECHOM MOJYNPOBOAHMKAX.

2. Knaccudpukaums p-n nepexonos. CTpykTypa p-n . AHann3 nepexona B paBHOBECHOM COCTOSIHUW.

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

Bunet N4.

1. 3aKOHbl ABUXEHUS HOCUTENEN B MONYNPOBOOHNKAX.

2. Xapaktepuctmyeckune conpotusneHns. bapbepHas n ongdysnoHHas eMKocTy auoaa.
OKBUBANEHTHAs cxema guoga no nepeMeHHoMy TOKy.

Bunet N5.

1. OhpekT nonsg.

2. MNpsimas xapakTepucTka peanbHoro anoaa. Pabota anona npu BbICOKOM YPOBHE UHXEKLNN.
OKBMBaANEHTHas cxemMa anona npuv NpsiMoM BKJIOYEHMMN MO NOCTOSIHHOMY TOKY.

7.1. OcHOoBHas nuTeparypa:

1. SnekTpoHHbIe Npnbopsbl 1 ycTpoicTa: YuebHuk / d.A. TkaveHko. - M.: MHO®PA-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 "3HaHnym"

2. PeBny HO.B. 3aHumatenbHas anekTpoHuka. - 2-e nag., nepepab. u gon. - Cl16.: BXB-MeTtepbypr,
2009. - 412 c. - ISBN 978-5-9775-0411-9. http://znanium.com/bookread.php?book=350692

9bC "3HaHuyM"

3. duanyeckne oCHOBbI 3NeKTPOHMKIK: YuebHoe nocobue / B.B. YMpuxuH; YHukom Cepsuc. - M.:
Anbdpa-M: HAL UHdpa-M, 2012. - 304 c.: nn.; 60x90 1/16. - (TexHonorn4yeckuim cepsuc).
(nepennert) ISBN 978-5-98281-306-0, 1000 ak3. http://znanium.com/bookread.php?book=316836

9BbC "3HaHuym"

7.2. lononHutenbHasa nuteparypa:

1. YuebHo-MeTOANYECKOE NOCOOME K NPAKTUYECKMM 3aHATUAM NO Kypcy "TBepooTensHas
anekTpoHuka" / I'. B. Tatopckas, M. A. KopyaruH .? KasaHb : [KasaH. roc. yH-1], 2006 .7 ; 20 kon. a3Ka.
55

2. OCHOBbI MMKPO3NEKTPOHMKM : y4ebHoe nocobue ans By3os / W. IN. CtenaHeHko .? Vi3paHue 2-e,
nepepaboTaHHoe 1 fononHeHHoe .? Mocksa : Jlabopatopusi bazosbix 3HaHwuiA, 2004 .? 488 ¢. : un. ;
22 cM. ? (TexHnyeckuin yHmeepcuTeT) (OnekTpoHuka) .? bubnuorp.: ¢.488 .? ISBN 5-93208-045-0,
3000. kon. 3k3.-18

7.3. UHTepHeT-pecypcCbl:
KHuradoHpg - http://www.knigafund.ru
MonynsipHo 06 anekTpoHuke - http://www.radiokot.ru
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Cant kadpenpbl pagmodunankm - http://radiosys.ksu.ru
9BbC bnbnnoPoccuka - http://bibliorossica.com/
OBC 3HaHuyM - http://znanium.com/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHre aucumnavHbl "MonynpoBoaHNKOBasS aNekTpoHMKa" npeanonaraet Ncnonb3oBaHmne
cneqylollero MatepranbHO-TEXHUYECKOro obecneyeHms:

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpebosaHusamm ArOC BI1O v ¢ yueTom pekomeHaaunii
MpOOI BINO no HanpaeneHuio n Nnpodunio NoaroToekn Pagnodpuavka

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmmn GrOC BIO n y4ebHbiM nnaHoM no
HanpasneHnto 011800.62 "Paanocuamka” n npodunto noarotoskm Pagnoduanyeckme metonpl no
obnacTsim npumeHeHus (Pagnodmrsnyeckne namepeHmns) .
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