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Mporpamma gucumnnuHbl "MonynposogHukosas anekTpoHuka"; 03.03.03 Pagmoduamnka; ooueHT, K.H. (aoueHT) Taopckas 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 aucuunnnHa BkntodeHa B pasgen " 51.6.32 ducumnaunHbel (Mogynn)" OCHOBHOW
obpasoBaTtenbHol nporpammbl 03.03.03 Pagnodumanka n oTHocuTcs 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".

JuvcumnnuHa cnyXxunt 0CHOBOW Ons NOCNERyOWero N3y4eHns OUCUMNINH Kypca obwen gonankm
B3.4B10 "mnynbcHas n umgoposas anektpoHuka", 63.4B3 "Lndposbie yctponcT-sa™, B3.0B2
"Mukponpoueccopbl B MIHOPMaLMOHHbIX cucTemax”.

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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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"; 03.03.03 Pagmoduamnka; ooueHT, K.H. (aoueHT) Taopckas IM.B.

Obwas TpyaoeMKOoCTb ANCLUMMNANHBLI COCTaBNSIET 4 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI 9K3aMeH B 5 cemMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBo Anst AOoMnycka 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

Bugbl n yachbl
Pasgen ayauTopHon paboTbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn"(")v;lr;;v;”b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyeckmellaboparopHbie
3aHATUA pa60TbI

Tema 1. BeeneHue B
1. |pusnky 5 1 2 0 0

nonyrnpoBOAHUKOB.

Tema 2. PekombuHauums
2. HOCUTENEN. o 2 2 0 0

Tema 3. 3aKkoHbl Eovﬁzmﬁ::oe
3. |[ABMXEHUsA HocuTenen B 5 3 2 0 0 3anaHme

nonynpoBOAgHMKAX.

Tema 4. OnekTpunyeckme

nepexoapl.

Pa3HoBuaHoCTK

ANeKTPUYECKNX

nepexonos. [MncbMeHHoe

Knaccudomkaums p-n JoMallHee
4. 5 4 2 0 0

nepexonos. CTpykTypa 3ajaHve

p-n nepexona. AHanus

nepexona B

pPaBHOBECHOM

COCTOSIHUMN.

Tema 5. AHanua p-n TecTnpoBanme

nepexona B lMncbMeHHoEe

. 2 2

S HepaBHOBECHOM 5 5 0 ggz:ﬁ;eee

COCTOSHUMN.

Konnoksuym

Tema 6. lNMncbMeHHoE
6. ([MonynpoBogHWKOBbIE 5 6 2 2 0 JoMallHee

avonpl. 3agaHue
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;“b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
TectupoBaHue
Tema 7. ObpaTHas lNncbMeHHoe
7. [xapakTtepucTtumka 5 7 2 2 0 nomMallHee
peanbHOro anoaa. 3agaHuve
lNMncbMeHH
Tema 8. bapbepHas n p,oncn:amieeoe
8. |[angodpy3noHHas 5 8 2 2 0 3anaHme
€MKOCTW amnonaa.
lMncbmeHHoe
9 Tema 9. bunonsipHbi 5 9 5 > 0 nomatuiHee
" [TpaH3ncTop. 3agaHve
Tema 10. Ctatnyeckue Egﬁ;miggoe
10.|xapakTepucTmkn 5 10 2 2 0 3anaHne
TpaHaucTopa Ob.
Tema 11.
ManocurHanbHas 'II_'leM%TbMMF)e%BHaOHeme
9KBMBANIEHTHAs cxema u
11. 5 11 2 2 0 JomMalHee
cTatnyeckue sananmne
napameTpsbl
TpaHaucTopa Ob.
Tema 12. [NMncbMeHHoE
JnHamnyeckne JomaulHee
12. napameTpbl S 12 2 2 0 3agaHne
TpaHaucTopa Ob.
Tema 13.
XapakTepucTukn n
napameTpsbl
TpaH3ucTopa npu
BK/IHOYEHUN C 0OWNM
SMUTTEPOM.
OKBMBaNEHTHas cxema -II-_leM%TbMMpec:_'BHaOHeme
O3 ons NOCTOSAHHbIX
13. 5 13 2 2 0 nomalwHee
COCTaBNAKOWMNX. sananmne
Cratunyeckme n
OnHammnyeckue
napameTpsbl
TpaH3ucTopa.
OKBMBaNEHTHas cxema
ONs NepeMeHHbIX
COCTaBNAKOWMNX.
TectuposaHue
[MucbMeHHoe
14. Tema 14. CocTaBHble 5 14 5 5 0 nomMawHee
TPaH3UCTOpPbI. sananme
PerncTpaumnoHHblii Homep 674218 % 3;?{%}(";&1{%%2
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Mporpamma gucumnnuHbl "MonynposogHukosas anekTpoHuka"; 03.03.03 Pagmoduamnka; ooueHT, K.H. (aoueHT) Taopckas IM.B.

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;”b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
TectupoBaHue
MuncbmeHHoe
Tema 15. Nonesbl
15. Teal-?smgm oble © 5 15 2 2 0 nomauHee
P pel. 3apaHuve
Konnoksuym
Tema 16. TpaHaucTopsbl [MncbMeHHoe
16./nonynpoBOAHNKOBbIX 5 16 2 2 0 JomaulHee
WHTErpasnbHbIX CXEM. 3agaHue
TectupoBaHue
Tema 17. OnemMeHTbl lMncbmeHHoe
17.|MHTEerpanbHbIX CXeM Ha 5 17 2 2 0 JoMallHee
MOIT-TpaH3ncTopax 3ajaHve
Tema 18. OcobeHHOCTH
NpPUMeHeHns [MncbMeHHoe
TBEPLOTENbHbIX nomalwHee
18.
8 3N1EMEHTOB B S 18 2 2 0 3agaHne
aHanorosom
MUKPOCXEMOTEXHUKE.
Tema . toroeas 5 0 0 0 OKk3ameH
doopMa KOHTpoOns
NToro 36 28 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. BBepeHune B ou3uKy nonynpoBoaHUKOB.
NeKLuMoHHoe 3aHsiTne (2 yaca(os)):

SHepreTnyeckme ypoBHM TBEPLOro Tena. 30HHas CTPyKTypa NonynpoBOA-HUKOB M TUMbl
NPOBOAN-MOCTW. 3aKOHbI pacnpe-aeneHns HocuTenei B 30-Hax nonynposoaHnka. KoHueHTpaums
HocuTe-neit B CoOBCTBEHHOM U MPUMECHOM NMONYNpoBoA-HMKax. [1oABUXHOCTb HO-CUTENEiA.
SNeKkTPonpo-BOAHOCTb

Tema 2. PekomMbuHauusa Hocutenemn.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

PaBHOBECHOE U HE-pPaBHOBECHOE COCTOosIHME. BpeMmst XnsHu. MoBepx-HOCTHas pekoMbuHaLms.
PekoMbuHaLMsl Ha NPU-MECHbIX LiEHTPax.

Tema 3. 3aKoHbI ABUXEHUS HOCUTENEN B NONYNPOBOAHUKAX.
JNleKLLMOHHOe 3aHsiTue (2 Yaca(os)):
KnHeTnka Hocutenen. 9pgekT nons.

Tema 4. dnekTpuyeckue nepexonbl

. Pa3HOBUOHOCTU 3N1eKTPUYECKUX Nepexonos.

Knaccudukauus p-n nepexonos. CTpyktypa p-n nepexona. AHanm3 nepexona B
paBHOBECHOM COCTOSIHUW.

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

PasHoBMOHOCTM anekTpuyecknx nepexonos. Knaccudgpukaums p-n nepexonos. CTpykTypa p-n
nepexona. AHann3 nepexoa B paBHOBECHOM COCTOSIHUW.

Tema 5. AHanns p-n nepexona B HepaBHOBECHOM COCTOSHUM.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

PernctpaumoHHbin Homep 674218
Crtpanvua 7 us 17.
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p-n Nepexon B HEpPaBHOBECHOM COCTOSHUN. KOHTaKT MeTann-nonynpoBoaHuK. ["eTeponepexobi.
npakTnyeckoe 3aHsitne (2 4aca(os)):

PeweHne 3anav.

Tema 6. NonynpoBoaHMKOBbIE ANOAbI.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

AHanns noeannsmpoBaHHoro anona. PeweHne ondgy3noHHOro ypasHeHns. BonbtamnepHas
XapakTepucTka naeanm3npoBaHHOro anoaa. XapakTepucTnyeckme ConpoTUBNEHUS.

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

PeweHne 3anau.

Tema 7. ObpaTHasi xapakTepucTuKa peanibHOro guoaa.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

ObpaTHas xapakTepucTika peanbHoro guoaa. Buabl npobosi nepexona. MNpsimas xapaktepuctuka
peanbHoro gmona. Pabota omnoaa npu BoICOKOM YPOBHE MHXEKLMUN. DKBUBANEHTHbIE CXEMbl AMoAa
npn 06paTHOM 1 NMPSIMOM BKJTLOYEHMSX MO MNOCTOSIHHOMY TOKY.

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

PeweHve 3apau.

Tema 8. bapbepHas u gucdpy3noHHass eMKOCTU guopna.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

BapbepHas 1 oMddy3noHHas eMKOCTU anoaa. OKBUBANIEHTHbIE CXEMbl AMoAa Mo NepeMeHHoMyY
TOKY. Tvnbl AMOQOB: CUNOBbIE ANOAbl, CTABUNUTPOHbI, UMMYNbCHblEe Anoabl, onoabl LWoTTkK,
BapwvKansol.

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

Tema 9. BunonsipHbIA TpaH3UCTOP.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

MpuHumn paboTbl. Cnocobbl BKNOYEHNS TpaH3ncTopa. PacnpeneneHne HocuTenein B 6ase. 3dhgekTt
MOOYNSILMN TONWWHBI 6a3bl 1 ero cneacTsusl.

npakTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anau.

Tema 10. CtaTyeckue xapakTepucTuku TpaHauctopa Ob.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Crartumyeckue xapakTtepuctuku TpaHauctopa Ob. Mooens Monna- 96epca. CemeicTBa BbIXOOHbIX U1
BXOLHbIX XapakTePUCTUK TpaH3MCTopa. DKBUBANEHTHAS CXxeMa TpaH3ucTopa A NOCTOSIHHbIX
COCTaBNSIOWMX.

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

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

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

OKBMBaNEHTHas cxema Ans nepeMeHHbIx coctasnsiowmx. KoaddumumeHT nepegadm aMMTTEPHOro
ToKa. mdodoepeHumanbHbie CONPOTUBNEHNS SMUTTEPHOIO U KONNEKTOPHOr0 NEPexoaoB..
KoaddomumeHT obpaTHoii cBa3un no HanpsxxeHuio. O6bemMHoe conpoTueneHne 6asbi.

npaKkTundeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anau.

Tema 12. IuHamuyeckme napameTpbl TpaHaucropa Ob.
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

BapbepHble 1 AMYy3NOHHbBIE EMKOCTU TpaH3ncTopa. KoadhuLMeHTbI MHXEKLUM 1 nepeHoca.
KoadbdouumeHT nepenayum toka. MNpenenbHas n rpaHnyHas Yactota. MakcumanbHas yactoTta
reHepaumu.

npaKkTudeckoe 3aHsitne (2 yaca(os)):
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PeweHune 3apau.

Tema 13. XapakTepucTvkm u napameTpbl TpaH3MCTOpa NPU BKJIKOYEHUMN C OOLLLUM AIMUTTEPOM.
AkBuBaneHTHasa cxema O3 ona NOCTOAHHbIX cocTaBnaoWwmMx. Ctatmyeckue m oguHamMmdyeckue
napameTpbl TpaH3UCTOpa. KBMBANIEHTHasA cxeMa AoNns nepeMeHHbIX COCTaBNSIOLLLUX.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

XapakTepucTrki 1 napameTpbl TPaH3UCTOpa NPW BKIIOYEHNM C 0OWMM SMUTTEPOM. DKBMBANEHTHAs
cxema O9 Ons NOCTOSIHHbIX cocTaBnsowmx. CtaTndeckne N gUHaAMUYECKUe napameTpbl
TpaH3ncTopa. OKBUBANIEHTHAS Cxema AJ/15 NEPEMEHHbIX COCTABNSIOLMNX.

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

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

CocTaBHble TPaH3NCTOPbI. TPaH3UCTOP, BKOYEHHbIN MO CXeMe ¢ 06wmm konnektTopom. [peiidosbie
TpaH3ncTopbl. PAa3HOBUAHOCTN AMCKPETHbIX TPAH3UCTOPOB.

npakTnyeckoe 3aHsitne (2 4aca(os)):
PeweHve 3apau.

Tema 15. NoneBble TpaH3UCTOPbI.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Knaccugomkaums nonesbix TPaH3UCTOPOB. [1oneBon TpaH3UCTOp C yrpasnsowmm p-n Nepexonom.
MpuHuunn gencteusa. Ctatnyeckme xapakTepucTukKn U napameTpbl NONEBbIX TPAH3UCTOPOB.
OkBuBaneHTHasa cxema. MAl-TpaH3ncTopbl. CtaTnyeckne xapakTepucTukn 1 napameTpsl
OkBuBaneHTHasa cxema MI-TpaH3ucTopa.

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

PeweHne 3anau.

Tema 16. TpaH3ucTOpPbI NONYNPOBOAHUKOBbIX UHTErpabHbIX CXEM.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

VHTerpanbHble n-p-n TPaH3UCTOPbl: MHOrO3MUTTEPHBLIE N MHOTOKONNIEKTOPHbIE TPAH3UCTOPbI;
cynepbeTa TpaH3ncTOpbl: TpaH3ucTopbl ¢ 6apbepom WoTtTkn. OcobeHHocTn undposbix NC Ha
6UNONSIPHBIX TPAH3UCTOpPaXx.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anau.

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

WHTerpanbHble cxembl Ha N-MOIT-TpaH3ncTopax. KMOI- ctpykTypbl. CTatnyeckne n guHammyeckume
3anomuHaowme yctponctea n-MOIlM-TpaH3ncTopax. QHeproHe3aBNCUMbIE MOCTOSHHbIE
3anoMuHarowume.

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

Tema 18. Oco6eHHOCTU NPUMEHEHUs TBePAOTENMbHbIX 3/IEMEHTOB B aHa/IOrOBOM
MUKpPOCXEeMOTeXHUKe.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

AHanoroBble MHTErpanbHble CTPYKTYpbl. YCUNUTENbHbIE Kackaabl Ha BMNONSPHbBIX U NONEBbIX
TpaH3ucTopax. Ctatnyecknii pexxuM yCUnuTenbHoro kackaga. 3afaHune pexmuma no nocTosiHHOMY
TOKY 1 ero ctabunusauns. Obwwnii aHanna. AHanU3 yCUNNTENbHOroO Kackaaa no nepeMeHHoMy TOKY.
JLoBPOTHOCTb YCUNNTENBHOrO Kackaaa.

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

4.3 CTpyKTypa 1 copgepXaHue CaMOCTOSITeNIbHOM paboTbl AUCLUUMINHBI (MOLYNISA)
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 3. 3akoHbl noarotoeka
3. |ABUXEHUS HOCUTENEN B 5 3 |nomMawHero 1 ggg:ﬁ;eee
nonynpoBOAHUKAX. 3afaHuns
Tema 4. SnekTpunyeckme
nepexonpl.
PasHoBmnagHoCTH
ANEeKTPUYECKUX
nepexonos.
NOAroToBK
4 Knaccundpukauus p-n 5 4 ngﬂazﬁerg y JomaliHee
" Inepexonos. CTpykTypa sanaHms 3apaHve
p-n nepexona. AHanu3
nepexona B
PaBHOBECHOM
COCTOSIHUW.
noarotoeka
Tema 5. AHanus p-n [OMALHEro 5 nomatuiHee
5 [nepexona s 5 5  |sananus 3apaHue
" |HepaBHOBECHOM MOArOTOBKA K
COCTOSIHUW.
TECTVPOBAHMIO 1 TecTupoBaHue
noarotoeka
oMallHee
Tema 6. JoMalHero 2 3ﬂauaH|/|e
6. |[TonynpoBOOHMKOBbIE 5 6 3ajaHus
y
Anonbl. rnooroToBka K
KONTIOKBIYMY 1 KONNOKBUYM
noarotoeka
oMallHee
Tema 7. ObpaTHas fomallHero 2 g'a,uaHme
7. |xapakTepucTunka 5 7  |3apaHus
peanbHOro ouona. noaroTtoBka K
TECTVPOBAHMIO 1 TecTupoBaHue
Tema 8. bapbepHas n noaroToBKa
8. |ondpy3noHHas 5 8 |momawHero 3 ggz::];:e
€MKOCTK guona. 3afaHus
. NoOAroToBK
9 Tema 9. bunonsapHbin 5 9 ngﬂaﬁugerg 3 noMallHee
" [TpaH3ucTop.
paH3uncTop 3ananms 3apaHve
Tema 10. Ctatuyeckne noarotoBska
10.|xapakTepncTmkn 5 10 |oomawHero 3 ggz::JMHee ©
TpaHancTopa Ob. 3anaHuns
Tema 11 no
. Orotoeka
ManocurHanbHas foMalHero ) AomailHee
{1 [oKBMBaneHTHas cxemMa u| 11 |sananus safaxme
‘lcTratnyeckune
napameTpbl noaroToBka K 1 TeCTUDOBAHM
TpaHauncTopa Ob. TecTnpoBaHno ecTvposanine
Tema 12. noaoroToska
12 JnHamunyeckne 5 12 |nomawHero 3 nomalHee
‘InapameTpbl sananms 3apaHue
TpaHancTopa Ob.
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Buabi
N Pasnen Cemect Hepens | camocTtositenbHon [TpyAoeMKoCTb g%%’::;';?:;g:gz
AuncumnnuHebl pcemeCTpa paboTbl (B yacax) 2607
CTYL,EHTOB P
Tema 13.
XapakTepucTukn n
napameTpbl
TpaH3ucTopa npu noaroToBKa
BKJTIOYEHWN C OBLWMM [OMaLIHEro 2 AoMallHee
SMUTTEPOM. 3a0aHNs safaxne
OKBMBANEHTHasa cxema
NS NOCTOSHHbIX
13.[99 Ans nocto 5 | 13
COCTaBNAOWMX.
Cratnyeckume n
ONHamun4yeckmne
napameTpbl
TpaHancTtopa. roaroroska k 1 TecTupoBaHue
OKBMBaNeHTHas cxema TECTUPOBAHNIO
NS NePEMEHHbIX
COCTaBNAOWMX.
noaroToBka [OMAWHEe
T 14.C JOoMallHero 2 3anaHne
14 |Tema 14. CocTagHble 5 14 |3apanus
TPaH3NCTOPbI. HOLrOTOBKA K
TeCTMPOBAHIIO 1 TecTupoBaHue
NnoaroToBK
OAroroeka nomMauwHee
T 151 JOoMallHero 2 3anaHne
15 |Tema 15. Monesble 5 15  |sapamns
TPaH3NCTOPbI. HOLrOTOBKA K
TeCTMPOBAHIIO 1 TecTupoBaHue
NnoaroToBK
OAroroeka nomMauwHee
Tema 16. TpaHaucTopbl nomatiHero 1 3anaHue
16.|nonynpoBOOHNKOBbIX 5 16 [|3apaHus
NHTErpanbHbIX CXEM.
p noaroToeka K > KONINOKBIYM
KONNOKBUYMY
noaroToBka
nomMauwHee
Tema 17. OnemeHTbI nomatiHero 2 3anaHve
17.|MHTEerpanbHbIX CXeM Ha 5 17 |3adaHus
MOIT-TpaH3ncTopax NnoaroToBka K
TECTUPOBAHMIO 1 TecTupoBaHue
Tema 18. OcobeHHOCTH
NPUMEHEHNS
18 |TBEPAOTENbHBIX 5 18 Hgﬂ;(ﬂggfg 3 noMallHee
‘lanemMeHTOoB B 3anaHns 3apaHve
aHanorosowm
MUKPOCXEMOTEXHUKE.
Ntoro 44

5. O6pa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIE hopMbl 06yUeHUs
OucumnnmHa HaueneHa Ha oopMm1poBaHme 0bLWeKyNbTYPHbIX U MPOGIECCUOHANBbHBIX KOMME-TEHLWIA:

MK-1 - cnocobHOCTb MCNoNb30BaTb 6a30Bble TEOPETUYECKNE 3HAHNS ONS PeLeHns
npogoeccmno-HanbHbIX 3a4ay;

MK-2 - cnocobHOCTb NPUMEHATb Ha NpakTke 6a30Bble NPOEeCCMOHaNbHbIE HABbIKY;
MK-3 - cnocobHOCTbIO 3KCNNyaTMpPOBaTh COBPEMEHHYIO (PU3MYECKYO annapatypy 1 06opyno-BaHUE;
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MK-5 - cnocobHOCTbIO NPUMEHSITL HA NpakTKe Ha3oBble 06LWENPOdECCOHANbHBIE 3HAHUS TEOPUM
N METOO0B PU3NYECKUX NCCNedoBaHUiA (B COOTBETCTBUM C MPOdOUNIEM NOATOTOBKM);

OK-1 - cnocobHocTb UCMoNb30BaTh B MO3HABATENBHOWM M MPOCECCUOHANBHON e TENbHOCTM
6a30Bble 3HaHMSA B 06nacT MaTeMaTkn 1 eCTECTBEHHbIX HayK;

a Takxe

MK-6 - cnocobHOCTbIO MONb30BATLCSH COBPEMEHHBIMU MeToAaMy 06paboTky, aHanM3a n CMHTe-3a
domanyeckon nHpopmauum (B cooTsetcTenm ¢ npocpunem nogrortoskm) (MK-6);

MK-8 - cnocobHOCTbIO MOHMMATb 1 MCMONb30BaTh HA NPAKTUKE TEOPETNYECKMNE OCHOBBI
opra-Hu3aumm n NnaHMpPoBaHNs Pusnyeckmx nccnenoBaHnii;

OK-3 - cnocobHocTblo NpuobpeTaTb HOBbIE 3HAHMS, UCMONb3Ys COBPEMEHHble 06pa3oBatefb-Hble U
MHCPOPMALIMOHHbIE TEXHONOTUN.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. BBepeHue B ou3uKy nonynpoBoaHUKOB.

Tema 2. PekoMbuHauusa HocUTenen.

Tema 3. 3akoHbI ABUXEHUS HOCUTENEen B NONYNPOBOAHUKAX.
LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

MNpennaraetcs pewntb 3 3apayn. Mpumep 3amaun: Hat COBCTBEHHYIO KOHLEHTPALMIO KPEMHUS
npu TO =300K. Bo ckonbko pad U3MeHMTCS COOCTBEHHASA KOHLEHTpauns cBOOO4HbIX HOCUTENEN
3apsgna B KpeMHun, ecnu Temneparypa ysennyntcs Ha 500C? WnpuHa 3anpelueHHon 30Hb! Ans
KpeMHusa ¢3=1,1 B. SdpdpekTnBHbIe NNOTHOCTM coCTOSHUI ans KpeMHus Nv=1,02*1019cm-3,
Nc=2,8"1019cm-3.

Tema 4. dnekTpuyeckue nepexonbl. Pa3HOBUAHOCTU 3NEKTPUYECKUX NEPEXOaOB.
Knaccudukauums p-n nepexonoB. CTpykTypa p-n nepexona. AHan13 nepexona B paBHOBECHOM
COCTOSIHUN.

JOoMallHee 3aaHune , npnMepHblie BOMNPOChHI:

lMpepnaraetcs pewuntb 3 3agayn. Nprmep 3anayn: . Vimeetcs repMaHneBblin p-n-nepexos C
koHueHTpauvein No=103 Na, npuyem Ha kaxablie 108 atoMOB repMaHus NPUXoaUTCS OOUH aToM
akuenTopHoi npumecun. OnpeaeniTe PaBHOBECHYIO BbICOTY NOTeHUManbHoro bapbepa npu
Temneparype T=300K ( koHueHTpaumn atomoB N 1 MOHN3NPOBAHHBLIX aTOMOB Ni MPUHATbL PaBHbIMU
4,4*1022 n 2,5*1013 cM-3 COOTBETCTBEHHO).

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

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

Mpennaraetcs pewntb 3 3agaqn. Npumep 3agayn: KpeMHneBbln p-n nepexos UMeeT faHHble:
KOHUeHTpauus akuentopHon npumecn Na=2:1016cM-3, KOHLEeHTpauus OOHOPHOW npuMecH
No=1019cm-3 , onanekTpuyeckas NPoHNLAEMOCTb KpeMHUs e=12. Onpenenntb paBHOBECHYHO
WAPWHY 1 BLICOTY NOTEHLMaNbHOro 6apbepa, a Takxe yaenbHble CONPOTUBNEHNS N 1 p obnacTei.

Kak nameHutcs Bbicota noTeHumansHoro bapbepa npu ysennyeHnm temnepatypbl Ha 30K? Nc=
2,8+1019¢cm-3, Nv=1,02+1019cm-3.

TECTUPOBaHME , MPUMEPHbBIE BONPOCHI:

BbibpaTb 1 060CHOBaTb NpaBusbHbIA OTBET: B HepaBHOBECHOM COCTOSIHMM SKBUBANEHTHOE BPEMS
XMN3HU N306bITOYHBIX HOCUTENE onpenensieTcs 1) BpeMeHeM XU3HN OCHOBHbIX HOCUTENe; 2)
BPEMEHEM paccacbiBaHNs N3ObITOYHbIX HOCUTENEe; 3) BpEMEHEM XN3HN HEOCHOBHbLIX HOCUTENEN; 4)
BPEMEHEM HaKOoMNeHUs N30bITOYHbIX HOCUTENEN .

Tema 6. NonynpoBoaHMKOBbIE AMOAbI.

LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:
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6. MNpennaraetcs pewnTtb 3 3agayn. MNpumep 3anaqn: B nugeanbHoM p-n nepexone obpaTHbIi TOK
HacbiweHns 10=10-14A npun T=300K 1 10=10-9A npu T=1250C. Onpenenntb, B KaKkoM cny4ae
HanpsiXeHne Ha p-n nepexoae byneT MeHblle 1 Ha CKONbKO, ecnv NPSIMO TOK paBeH 1MA.

KONNOKBUYM , NMPpUMEPHbIE BOMPOCHI:

OTBeTUTb Ha BONPOCHl 1 060CHOBaTb OTBETHI:1)rae pacnonaratoTcs .BaneHTHbIe YPOBHM LOHOPHOMN U
akUenTopHoM Npumecun? ; 2) roe pacnonaraetcs yposeHb Pepmu (B COOCTBEHHOM MOMYNPOBOLHUKE,
NoNynpoBOAHMKE p- 1 N-Tuna?3) YT1o BNMseT Ha NOABMXHOCTb HOCUTENEn?

Tema 7. ObpaTHasi xapakTepucTuKa peanibHOro guoaa.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

lMpennaraetcs pewntb 3 3agaqn. Npumep 3agayqn:Onpenenvtb, BO CKOMbKO pas N3MeHUTCA
andbpepeHLmanbHoe CONPOoTUBIIEHME U CONPOTUBIEHNE MO NOCTOSHHOMY TOKY MONYNPOBOAHNKOBOMO
anona c U3aMeHeHMEM TemnepaTtypbl okpyxatowen cpenbl o1 270C no 600C npu npsamMom
HanpsxeHun 0,5B.

TeCcTMpOBaHue , MPUMeEpPHbIE BOMPOCHI:

PaBHOBecHas wWypmHa cTyneH4aToro p-n-nepexona ¢ yBenu4yeHneM BbiCOTbl MOTEHLUNANbHOIro
bapbepa B 4 pa3a 1) ymeHbluaeTcs B 4 pasa; 2) yMeHbluaeTcs B 2 pasa; 3) He uameHsietcs; 4)
yBenuymBaeTcsa B 2 pasa.

Tema 8. bapbepHas u pucpcpysnoHHasa eMKOCTU avoaa.
[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Onpenenntb AU dy3MOHHY0 EMKOCTb 1 andepeHumanbHoe CONPOTUBNEHNE rEPMaHNEBOr0
avopa, pabotatowero npy T=300K n HanpsxeHun U=0,25B. ObpatHbiit Tok 10=10MKA,
Ongopy3noHHas gnuHa anekTpoHoB Ln=0,1cM, NOABUXHOCTb 9N1EKTPOHOB [In=0,39m2/Bc, Tonwmna
6a3bl w=10-4cM. Kak nameHsTca anudpcepeHumnanbHoe ConpoTUBNeHNe N Angdy3MoHHas eMKOCTb
anopna npu ysennyeHmm temneparypbl Ha 60K?

Tema 9. BunonsipHbIA TPaH3UCTOP.
JoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

Mpennaraetcs pewntb 3 3agaqun. Npumep 3agayn: Onpenenvtb anddepeHumnanbHoe
COMNPOTUBNIEHNE KONNMEKTOPHOro nepexona o5 repMaHneBoro n-p-n tpaHamcTopa, ecnm Na=1015
cM-3, w=30mMkM, Uk=5B, Ia=1MA, L=0,1MM, Onanektpmyeckas npoHNLAEMOCTb repMaHuns O=16, 0 =1,
la=1mMA.

Tema 10. CraTMueckue xapakTepucTMKu TpaHauctopa OB.
ooMallHee 3aaaHue , NPUMepHbIe BOMPOChI:

Mpepnaraetcs pewntb 3 3anayn. MNMpumep 3apayn: TpaH3NCTOP BKIKOYEH MO Cxeme ¢ 0bwein 6asoi.
Onpepenutb conpoTtuBneHne ammTTepHoro nepexona npu T=300K, ecnu [a=2MA. Kak nameHuntcs
COMpOTMBNIEHVE SMUTTEPHOrO Nepexona, ecnu temneparypa ysenuyntcsa Ha 30K?

Tema 11. ManocurHanbHasi 3KBUBaJIieHTHasi CXxeMa U ctatu4yeckue napameTpbl TPaH3UCTOpPa Ob.

JOoMallHee 3aaHune , npnMepHblie BOMNPOChHI:

lMpepnnaraetcs pewntb 3 3agayu. [NprmMep 3apayun: BoiIcOKOYaCTOTHbIN TPAH3UCTOP Ha YacToTe fuam=
20MIy nmeeT Moaynb koagocpuumeHTa nepenayn h21s=6. ctratnyecknii KoapdpmumeHT Toka 6asbl
h219=50. HanTtu yacTtoTy, Ha KOTOPO MOLYNb KO3odhULMeHTa nepenadm Toka aMnTTepa
YMeHbLUAeTCs B 2 pasa Mo CPaBHEHMIO CO CTAaTUYECKUM KO3PMPULMEHTOM TOKa SMUTTEpa.

TecTnpoeaHue , npmMMepHbIe BOMpPOChI:

Moaynsums TonwmHbl 6a3bl CONPOBOXAAETCA NBMEHEHMEM 3apsaa Ablpok B 6ase. 910 npusoant 1)
K BO3HWUKHOBEHWIO KOHEYHOro andopepeHumnanbHOro ConpoTMBIEHUS KONMEKTOPHOrO nepexona; 2) K
BO3HVWKHOBEHUIO ANPAY3MOHHOM EMKOCTY KONNEKTOPHOro nepexona; 3) K BO3HUKHOBEHUIO
BHYTPEHHEe 06paTHOM CBA3WN MO HAMPSAXEHWUIO; 4) K BO3HUKHOBEHWIO YaCTOTHbIX CBOMNCTB
TpaH3uctopa. BeibpaTb n 060cHOBaTb NPaBUbHbIA OTBET.

Tema 12. IuHamuyeckmne napameTpbl TpaH3ucropa Ob.
JoMallHee 3aJaHne , NPUMEepPHbIE BOMPOChI:

PerncrpaumnoHHblii Homep 674218 DAEKTPOHHEH
Crtpanvua 13 n3 17. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma gucumnnuHbl "MonynposogHukosas anekTpoHuka"; 03.03.03 Pagmoduamnka; ooueHT, K.H. (aoueHT) Taopckas IM.B.

Mpennaraetcsa pewntb 3 3agayn. Npumep 3agadm: Ha HU3KMX YacToTax KOadhULMEHT nepenayn
TOKa amuTTepa TpaHanctopa h216=-0,9, ero npeaenbHas Yactota fa=1,1MI"y. OnpenennTsb: a)
MoAaynb KoadpdpmLMeHTa nepegayn Toka aMmtTepa Ha yactote 2MITL; 6) yacToTy, Ha KOTOPOW ModyNb
KoadpdomnumeHTa nepenaym Toka aMnTTEPa YMEHbLINTCA 00 3HadveHus 0,5.

Tema 13. XapakTepucTvkm u napameTpbl TpaH3MCTOpa NPU BKJIFOYEHUMN C OOLLLUM AMUTTEPOM.
JkBuBaneHTHasa cxema O3 ona NOCTOAHHbIX cocTaBnalowWwmMx. Ctatmyeckue n oguHamMmyeckue
napameTpbl TpaH3UCTOpa. DKBMBANEHTHasA cxeMa AoNns nepeMeHHbIX COCTaBNSOLLLUX.

JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:
Mpennaraetcs pewntb 3 3agaqn. Npumep 3agayun: TpaH3mucTop MMeeT h ? KOaPPULNEHTbI:
h119=2kOMm, h125=5,9"10-4, h213= 60, h223=40MKCM. HanTtn h ? koathpnumneHTbl Ang CXeMbl C
obwei 6asoii 1 0bwmm amnTTepoM. CoCcTaBUTb CXeMy COCTaBHOro TpaHanctopa O Ha OByx
OLMHAaKOBbIX TpaH3ucTopax 1 Hantn h11s n h21s ? koappuuneHTsI.

TECTMPOBAHNE , MPMMEPHbIE BOMPOCHI:

OundpdepeHumanbHbi KOSPPUUNEHT Nepenayn Toka aMmMTTEPa B LIENb KOniekTopa (a) C pocToM
NOOBUXHOCTWN HOocUTenen 1) ymeHbluaeTcs; 2) ysenuymsaetcs; 3) OT NOABMXHOCTU HOCUTENEN He
3aBucut. Boibpatb 1 060CHOBaTL NPaBUIIbHbIA OTBET.

Tema 14. CocTaBHble TPaH3UCTOPbI.

JoMallHee 3agaHue , NpuUMepHble BOMPOChHI:

TpaHaucTtop nmeet h ? koadppuumeHTbl: h116=500m, h126=5*10-4, h213= 100, h226=0,8MKCM.
MocTpouTb cxeMy coctaBHoOro TpaHancTopa O3 Ha ABYX OAMHAKOBbLIX TPAH3UCTOpax 1 HanTn h11a n
h213 ? koadhbcpuumeHTbl. Hantn cobCTBEHHBIE NapaMeTpbl ANns 04HOMO TPAH3UCTOPA, BKIKOYEHHOTO
no cxeme ¢ O3.

TecTnpoBaHue , NPMMepPHble BOMPOCHI:

Mpwn yBENUYEHM CTENEHN NErMPOBaHUS 6a3bl KOIOPULMEHT Nepenayn TpaH3ncTopa no Toky a 1)
yBENMYMBAETCH; 2) yMeHbluaeTcs; 3) He n3meHsieTcs. BoibpaTtb 1 060CHOBaTL NPABWbHbINA OTBET.
Tema 15. NoneBble TpaH3UCTOPbI.

JoMallHee 3agaHue , NpUMepHble BOMPOCHI:

lMpennaraetcsa pewntb 3 3a8ayu. [Npumep 3apaymn: Y oenbHas npoBoANMOCTb KaHana n-tmna
noneBsoro TpaHancTopa [=20Cm/M 1 TonwmHa kanana I=6mkm npu HanpsxeHun Usn=0. Hantn
HanpsxeHne otcevkn Usnote, cumrtas, 410 NoABUXHOCTb anekTpoHos LUn=0,13 M2/Bc, a
OTHOCUTENbHAasA OManeKkTpuyeckas NoCToAHHAA KPEMHUS O=12.

TecTnposaHume , NpMMepHble BOMPOCHI:

Lna nonesBoro TpaH3ncTOpa C ynpaBnsowmm p-n NePexonom U N? KaHanoM, BKIIOYEHHbIM MO CXeMe C
06LWNM UCTOKOM, MONSAPHOCTb HanpsixeHns Ha 3ateope (Usn) n Ha cToke (Uck) OTHOCUTENBHO 3EMNN
[OJIXHA yaoBneTsopsTb cooTHoweHuam 1) Usun > 0, Ucu > 0; 2) Usmn > 0, Ucn < 0; 3) Usm < 0, Ucmn <
0; 4) Usn < 0, Ucn >0.

Tema 16. TpaH3ucTOpPbI NONYNPOBOAHUKOBbIX UHTErpabHbIX CXEM.

LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Mpennaraetcs pewntb 3 3agaqn. Npumep 3agayun: B MAOT- TpaH3ucTope ¢ kaHanoM n- tuna wupuHa
3artsopa 0,8 MM, onuHa kaHana L=5 MkM, TonwmHa cnos AuanekTpmuyecKon n3onauum (OKCUAHoro)
d=150HM, NOABMXHOCTb 3/IEKTPOHOB B KaHane [In=0,02 M2/Bc, oTHoCKTENbHAS AnanexkTpuyeckas
MPOHULIAeMOCTb okcuaHom nneHku 1=3,7, kpyTnaHa xapakTepncTiki TpaH3ncTopa B MOMoroii
obnactn ctokoBo BAX S=5,6MA/B, Onpenenntb eMKOCTb 3aTBOpa 1 NpeaenbHyto YacToTy
KONMOKBUYM , MPUMEPHbBIE BONPOCHhI:

MNMpennaraetcs pewntb 3 3agaqn. Npumep 3agayun: B MAOT- TpaH3ucTope ¢ kaHanoM n- tuna wupuHa
3artsopa 0,8 MM, onuHa kaHana L=5 MkM, TonwmHa cnos AuanekTpuyecKon n3onauum (OKCUAHoro)
d=150HM, NOABMXHOCTb 3/IEKTPOHOB B KaHane [In=0,02 M2/Bc, oTHoCKTENbHAS AnanekTpuyeckas
NpOHULIaeMOCTb okcuaHom nneHku 1=3,7, kpyTnaHa xapakTepucTiki TpaHancTopa B NOMoroil
obnactn ctokoBo BAX S=5,6MA/B, Onpenenntb eMKOCTb 3aTBOpa 1 NpeaenbHyto YacToTy

Tema 17. dnemeHTbl UHTErpanbHbix cxem Ha MOI-TpaH3ucTopax

JOoMallHee 3aaHune , npuMepHblie BONPOChHI:
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lMpennaraetcs pewntb 3 3agayu. NprvmMep 3agayun: Y HEKOTOPOro NoneBoro TpaHsncTopa ¢
ynpaensowmum p-n nepexodoM IcHay=2MA, Usnotc=4B. Onpenenntb Kakoii Tok byaeT npotekaTtb
npv 06paTHOM HaNPSXXEHUN CMEeLEeHNs 3aTBOP-UCTOK, paBHOM 1B.

TecTnpoBaHue , npmMMepHbIe BOMpPOChI:

s kakoro Tmna NpoBOAUMOCTM Hasbl TPaH3UCTOP XapakTepuayeTcsl 6onee BbICOKUM

KO3 UUNEHTOM ycuneHms n 6onbwimnm bbicTpoaenctenem? 1) abipoyHbIA TUN NPOBOAUMOCTH; 2)
SNEKTPOHHBIV TUM NPOBOAUMOCTM; 3) OT TUMNa NPOBOANUMOCTM 6a3bl He 3aBUCUT. BbibpaTb 1
0bocHOBaTb NpPaBUSbHbIA OTBET.

Tema 18. Oco6eHHOCTU NPUMEHEHUs TBePAOTENbHbIX 3/IEMEHTOB B aHa/IOrOBOM
MUKpPOCXeMOTeXHUKe.

nomallHee 3afaHve , NpUMepHble BOMPOCHI:

Mpepnaratotcs 2 3afayn: 1) onpeneneHnmn CTatmyeckux 1 AMHaMMYeCcKMx NoNeBOro TpaH3ncTopa.
2)pacyeT NPOCTENLWMX CXEM C NPUMEHEHMEM BMNONSPHBIX MW NONEBbLIX TPAH3UCTOPOB.

Tema . UToroBasi hopma KOHTpOns

[MpvMepHble BOMPOCHI K 9K3aMeHy:
Bbunet N1.

1. DHepreTnyeckre ypoBHU TBEPLOro Tena. 30HHas CTPYKTypa NoaynpoBOAHMKOB U TUMbI
NPOBOAUMOCTW.

2. AHann3 ngeann3npoBaHHoro guoaa. PeweHne ongpdy3noHHOro ypaBHeHus. BonbtamnepHas
XapakTepucTuka noeannmanpoBaHHOro anoaa.

bunet N2.

1. KoHueHTpaums Hocutenei B COBCTBEHHOM 1 MPMMECHOM MOYNPOBOAHMKAX.

2. Knaccundpmukaums p-n nepexonos. CTpykTypa p-n . AHann3 nepexona B paBHOBECHOM COCTOSIHUM.

Bunet N3.
1. PekoMbuHaums Hocuteneir. PaBHOBECHOE 1 HEpPAaBHOBECHOE COCTOSIHUE. Bpemsi XnsHu.
2. AHanu3 p-n nepexona B HEPaBHOBECHOM COCTOSHUW.

bunet N4.

1. 3aKOHbI ABUXEHNS HOCUTENEN B NONYNPOBOAHMKAX.

2. XapakTtepuctnyeckune conpoTtusneHuns. bapbepHas n ondpdysnoHHas eMkocTy anona.
OKBUBANEHTHAs Cxema anogaa no nepeMeHHoMy TOKy.

Bunet N5.

1. OdodoekT nons.

2. npﬂMaFI XapakTepuncTtnka peasibHoro amona. PaboTta omnona Nnpwn BblICOKOM YPOBHE NHXEKLUWNN.
OKBMBANEHTHasa cxema gmona npn NnpsaMoMm BKNHOYEHNUN MO MOCTOAHHOMY TOKY.

7.1. OcHOBHas nuTteparypa:

1. SnekTpoHHbIe Npnbopsbl 1 ycTpoicTea: YuebHuk / d.A. TkayeHko. - M.: MHP®PA-M; MH.: Hos.
3HaHue, 2011. - 682 c.: un.; 60x90 1/16. - (Bbicwee obpasoBaHue). (nepennet) ISBN
978-5-16-004658-7, 2000 3k3. http://znanium.com/bookread.php?book=209952
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2. PeBny K0.B. 3aHumatenbHas anekTpoHuka. - 2-e ndg., nepepab. n gon. - Cr16.: BXB-MeTtepbypr,
2009. - 412 c. - ISBN 978-5-9775-0411-9. http://znanium.com/bookread.php?book=350692
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nocobue / A. H. Urnatos, H. E. ®apeesa, B. J1. CaBuHbix, B. 4. Baiicnanup, C. B. Bopobbesa. ? 2-e
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(MpodoeccrnoHanbHoe obpasosaHue). (nepennet) ISBN 978-5-8199-0360-5, 500 aka3.
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anekTpoHuka" / I'. B. Tatopckas, . A. KopyaruH .? KasaHb : [KasaH. roc. yH-T], 2006 .7 ; 20 553ks.

2. OCHOBbI MMKPO3NEKTPOHMKM : y4ebHoe nocobue ans By3os / W. IN. CtenaHeHko .? i3naHue 2-e,
nepepaboTaHHoe 1 gononHeHHoe .? Mockga : Jlabopatopus bazoebix 3HaHwuiA, 2004 .? 488 c. : un. ;
22 cM. ? (TexHnyeckmin yHusepcuteT) (OnekTpoHuka) .? bubnmorp.: ¢.488 .? ISBN 5-93208-045-0,
3000. 18aka.

3. H030Ba, B. A. OcHOBbI NPOEKTUPOBAHNS 3NEKTPOHHbIX CpeacTs. KOHCTpYynpoBaHMe aneKTPOHHbIX
MoAynel NepBoro CTPYKTYPHOro YPOBHS [ONeKkTpoHHbIN pecypc] : J1ab. npaktukym / B. A. KO308Ba. -
KpacHospck : Cnb. cbenep. yH -T, 2012. - 208 c. - ISBN 978-5 7638-2421-6.
http://znanium.com/bookread.php?book=442089
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4. TBepLoTeNnbHas 9NEKTPOHUKA : y4ebHoe nocobue ons CTyAeHTOB BbICWIMX yHEOHbIX 3aBeOeHUA,
0by4atoLmXCs No HaNPaBNEHUO NOArOTOBKY "ONeKTPOoHMKA 1 MUKPO3NekTpoHuka" / [BopoHkos 3. H.
n op.] .? Mocksa : Akagemuns, 2009 .7 317, [1] c. 273ka.

7.3. UHTepHeT-pecypcChl:

BopoHkos 9.H. TeepaoTtenbHas anektpoHnka DOC - M.: MW, 2002. - 181 c. €371.39 Mb

N'yptoB B.A.TBepootenbHas anektpoHmka PDF - M.: TexHocdepa, 2008. - 512 c. - ISBN:
978-5-94836-187-1 (3-e n3g., non.) €4415.56 Mb
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©622.90 Mb
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8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHve gncuunnuvHbl "lMonynpoBogHNKOBAS aNeKTPOHUKA" npeanonaraeT NCnofb3oBaHne
Cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpebosaHusmm GrOC BI1O v ¢ yyeToM pekomeHaauunii
MpOOIT BINO no HanpaeneHuto 1 Npogunto nogrotoskn Pagnogumanka

Mporpamma coctaeneHa B cootBeTcTBUn ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NnaHoM no
HanpasneHunto 03.03.03 "Paanoduamka” n npodomnto noarotoskn CneunanbHble pagnoTexHmyeckme
CUCTEMBI .
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