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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) cneunanbHOMN TEPMUNHOJIOT ;]

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,
KOMMETEHLM) CMOCOBHOCTb K KynbType coLmanbHbIX OTHOWEHWUN);
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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

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywue copmbl
N 'D'"Kn"(")v;lr;;v;”b'/ Cemectp cemecTpal (B yacax) KOHTpONsi
Nekumm MpakTnyeckmellaboparopHbie
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 ggg:ﬁ;ee ©
3. |ABUXEHUS HOCUTENEN B 5 3 2 0 0 CTHBIA ONDOC
nonynpoBOAgHMKAX. y P
Tema 4. OnekTpunyeckme nomauwHee
4. |nepexonbl. 5 4 2 0 0 3afaHve
Tema 5. AHanus p-n TectTuposaHue
nepexopna B nomauwHee
S. HepaBHOBECHOM 5 5 2 2 0 3afaHune
COCTOSHUN.
Toua s A
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 3agaHve
€MKOCTV gunoaa.
9 Tema 9. bunonsipHbIv 5 9 5 5 0 ggz:ﬁ;eee
" |TpaH3ucTop.
Tema 10. Ctatnyeckue nomatHee
10.|xapakTepucTmkm 5 10 2 2 0 3apaHve
TpaHaucTopa Ob.
PermcTpaumnoHHbiii Homep 6110714 BAEKTPOHHBIH
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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 6110714
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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 U HE-paBHOBECHOE COCTOosIHME. BpeMsi xnsHu. MoBepxHOCTHAs pekoMbuHaums.
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 NepexonaB HEPaBHOBECHOM COCTOSHMW. KOHTaKT MeTann-nonynpoBoaHuK. 'eteponepexoabl.
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)):

Buabl npobosi nepexopna. MNpsimas xapakTepucTrka peanbHoro gmoaa. Pabota onoaa npu BbiICOKOM
YPOBHE MHXEKLMWN. DKBUBANEHTHbIE CXEMbI AMOAA NPWY 06PaTHOM U MPSIMOM BKHOYEHUSIX MO
NMOCTOSIHHOMY TOKY.

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

PeweHne 3anav.

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

OKBMBANEHTHbIE CXEMbI Anoaa no nepeMeHHOMy TOKY. Tunbl 4MOO0B: CUNOBbLIE ONOAbI,
CTa6I/IJ'IVITp0HbI, nMmnynbCHble onoabl, oMOObl WoTTkn, Bapukanbl.

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

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

MpuHumn paboTbl. Cnocobbl BKNOYEHNS TpaH3ucTopa. Pacnpenenenne Hocutenei B 6ase. dddekT
MOLYNSUMW TONWWHBI 6a3bl U ero cnencTBus.

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

PeweHne 3anau.

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

Moaenb Monna- 96epca. CemeincTBa BbIXOAHbIX U BXOLHbIX XapakTEPUCTUK TpaH3ncTopa.
OKBUBANEHTHAS CXxeMa TpaH3ncTopa ANs NOCTOSIHHbIX COCTaBASIOWMX.

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

Tema 11. ManocurHanbHasi 3KBMBaNeHTHasi CXxema M ctaTudeckue napameTpbl TpaH3UCTOpa
OBb.

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

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OKBMBaANIEHTHasA cxema A/1s NepeMeHHbIX cocTaBnsiowmx. KoadpmumneHT nepenadm aMUTTEPHOro
Toka. dndbdepeHumanbHble CONPOTMBNEHNS SMUTTEPHOMO W KONNIEKTOPHOMO NEepPeXxo10B.
KoadbcpmumeHT obpaTHoit cBsi3n no HanpsixeHunto. O6beMHoe conpoTueneHne 6asbl

npakTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anau.

Tema 12. OuHamnyeckme napameTpbl TpaHaucropa Ob.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

bapbepHble 1 AU APY3MOHHbIE EMKOCTU TpaH3ncTopa. KoadourUMEHTbl MHXEKLNN 1 epeHoca.
KoagpdomumeHT nepenaym Toka. lNpenenbHas n rpaHnyHas yactora. MakcumanbHas yactoTa
reHepauuu.

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

PeweHne 3anav.

Tema 13. XapakTepucTvkm u napameTpbl TPaH3MUCTOpPa NPU BKJIKOYEHUMU C OOLLLUM 3MUTTEPOM.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

JkBuBaneHTHasa cxema O3 Onsa NoCTOSHHbIX cocTasngawowmx. Ctatnyeckne u ouHamMmmuyeckue
napameTpbl TpaH3UCTopa. OKBMBANIEHTHASA CXeMa A1 NEPEMEHHbBIX COCTaBNSAOWMX.

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

Tema 14. CocTaBHble TPaH3UCTOPbI.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

TpaH3uCTOop, BKIOYEHHBIV MO cXxeme ¢ 06wwmM KonnekTopoM. peidooBbie TPaH3UCTOpbI.
Pa3HOBUAHOCTM ANCKPETHBIX TPaH3MCTOPOB.

npakTudeckoe 3aHsitne (2 yaca(os)):
PeweHve 3apau.

Tema 15. lNonesble TpaH3UCTOPBbI.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Knaccugomkaums nonesbix TPaH3UCTOPOB. [1oneBon TpaH3UCTOp C yrNpasnsowmm p-n NepPeEXoLoM.
MpuHuun gencteusa. Ctatnyeckme xapakTepucTMkKn U napameTpbl NONEBbIX TPAH3UCTOPOB.
OkBmBaneHTHasa cxema. MAl-TpaH3ncTopbl. CtaTnyeckne xapakTepucTUkn N napameTpsbl
OkBmBaneHTHasa cxema MII-TpaH3ncTopa.

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

PeweHne 3anav.

Tema 16. TpaH3ucTOpPbI NONYNPOBOAHUKOBbIX UHTErPa/ibHbIX CXEM.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

WHTerpanbHble N-p-n TPaH3UCTOPbl: MHOFO3MUTTEPHBLIE N MHOTOKONNEKTOPHbIE TPAH3UCTOPbI;
cynepbeTa TpaH3nCcTOpbl: TpaH3ucTopbl ¢ 6apbepom WoTtTkn. OcobeHHocTn undposbix NC Ha
6UNONSIPHBIX TPAH3UCTOpaXx.

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

PeweHne 3anau.

Tema 17. AneMeHTbl MHTErpanbHbIX cxem Ha MOT-TpaH3ucTopax.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

WHTerpanbHble cxembl Ha N-MOIT-TpaH3ncTopax. KMOI- cTtpykTypbl. CTatnyeckmne n guHammyeckme
3anomuHawowme yctpoinctea n-MOIlM-TpaH3ncTopax. QHeproHe3aBNCUMbIE MOCTOSHHbIE
3anomuHarowme

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

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

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):
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AHanoroBble NHTErpasbHble CTPYKTYpbl. YCUnnTenbHble kackaibl Ha GUnonspHbIX 1 NMoneBbIx
TpaHancTopax. CTaTMyecknini pexmm yCUnuTenbHoro kackama. 3anaHne pexmma no noctosHHOMy
TOKY 1 ero ctabunuaauusi. Obwmin aHanma. AHanMa ycunmuTeNnbHOro Kackaaa no nepeMeHHoMy TOKy.
[oBpPOTHOCTb YCUNMTENbHOro Kackaaa.

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

4.3 CTpyKTypa 1 copgepxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Paspnen Cemect Hepens | camocTosiTenbHon [TpyA0eMKOCTb ;‘:ﬂ%’:‘;‘oﬁ:ﬂ:ﬁgz
AvcuvnnuHol pcemeCTpa paboTbl (B yacax) a60TbI
CTyOEeHTOB P
Tema 3. 3akoHbI noaroToBKa
3. |ABUXEHUS HOCUTENEN B 5 3 JoMauHero 1 ggz:;”;:e
nonynpoBoOgHMKaXx. 3anaHus
Tema 4. OnekTpuyeckme noaroToBKa
4. \nepexonbl. 5 4  |DomalwHero 1 ggz:ﬁ;ee ©
3agaHus
noaroToBka
Tema 5. AHanus p-n [OMALIHEro 5 JoMallHee
5 [nepexona B 5 5 |sananns 3afjaHue
HepaBHOBECHOM HOArOTOBKA K
COCTOSHUN.
TeCTMPOBAHIIO 1 TecTupoBaHue
noaroToBka
Tema 6. JoMallHero 1 ggz:;”;eee
6. (lMonynpoBogHUKOBbIE 5 6 [3a4aHu4
Anonpl. noAroToBka K
KONNIOKBIAYMY 2 KONNOKBUYM
noaroToBka
MalLlH
Tema 7. ObpaTHas AoMalHero 2 ggﬂ:Hmeee
7. [xapakTtepucTtuka 5 7 |3apaHus
peanbHOro ngnona. rnogroTtoBka K
TeCTMPOBAHIIO 1 TecTupoBaHue
Tema 8. bapbepHas n noaroToBka
8. |andpdpy3noHHas 5 8 |oomawHero 3 ggz::JmHee ©
eMKOCTW gnopaa. 3anaHus
9 Tema 9. bunonsipHbI 5 9 Hgﬂ;ﬂ:eBrKg 3 nomatuiHee
" |ITpaH .
paH3ncTop sananms 3apaHve
Tema 10. Ctatnyeckme noaroToBka
10.|xapakTepncTmkn 5 10 |momawHero 3 ggzaa:JMHeee
TpaHauctopa OBb. 3afaHus
Tema 11 no
: OroToBKa
ManocurHanbHas foMatHero ) aomalHee
{1 [oKBMBaneHTHasi cxema u| g 11 |sananus 3afiaHne
‘lcTaTuyeckne
napameTpbl nogoroToBka K 1 TeCTUDOBAHM
TpaHauctopa OBb. TECTMPOBAHWIO ecTvpoBanne
Tema 12. noaroToska
12 IdunHammyeckne 5 12 |nomawnero 3 JomatiHee
‘(mapameTpbl 3anaHus 3a0aHuve
TpaHauctopa OBb.
PeructpaumnoHHbii Homep 6110714 OBAEKTPOHHBIH
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Buabl
N Pasnen Cemect Hepens | camocTtositenbHon [TpyAoeMKoCTb g%%’::y;g:;g:g;
AuncumnnuHebl pcemeCTpa paboTbl (B yacax) 2607
CTYL,EHTOB P
Tema 13.
XapakTepucTukn n
noaroToBK
13 [1@pameTpebl 5 13 ugﬂaciugerg 3 nomatuiHee
‘ITpaH3ncTopa npu 3ananms 3anaHve
BK/TIOYEHMU C OOWMM
SMUTTEPOM.
n
OAroToBKa oMawHee
T 14.C JoMallHero 2 3anaHne
14 |Tema 14. CocTasHbie 5 14 |3apanus
TPaH3nCTOPbI. HOLrOTOBKA K
TeCTUPOBAHIIO 1 TecTupoBaHue
noAaroToBK
olroroska nomatuiHee
T 151 JoMallHero 2 3anaHne
15.|Tema 15. Tlonesbie 5 15  |samanus
TPaH3MCTOPHI. HOLrOTOBKA K
TeCTMPOBAHIIO 1 TecTupoBaHue
noAroToBka
omallHee
Tema 16. TpaHancTopbl fLomauwHero 1 :LalauaHme
16.|nonynpoBoAHNKOBbIX 5 16 |3adaHus
NHTErpanbHbIX CXEM.
p noaroToska K 5 KONNOKBIYM
KONNOKBUYMY
noArotoBska
omallHee
Tema 17. OneMeHTbl ZLoMalHero 2 :LalauaHVle
17.|MHTEerpanbHbIX CXeM Ha 5 17 |3adaHus
MOIrT-TpaH3ncTopax. NnoaroToBka K
TECTUPOBAHMIO 1 TecTupoBaHue
Tema 18. OcobeHHOCTH
NPUMEHEHNS
18.|TBEPAOTENbHbIX 5 18 Egﬂgﬂg::_(g 3 nomatuiHee
‘laneMeHTOoB B 3ananms 3ajaHve
aHanorosoim
MUKPOCXEMOTEXHMKE.
Ntoro 44

5. O6bpa3oBarenbHble TEXHONOrUU, BK/IOYAs MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

WNcnonbaytotes cnenyowme gpopMbl y4ebHol paboTbl: NEKLMU, NPaKTUYECKNEe 3aHATUS,
camocTosiTenbHas paboTa CTyaeHTOB(BbINOMHEHWNE NHAMBUAYANbHBIX JOMALWHUX 3a4aHNI),
KOHcynbTaumn. Matepuanbl kypca Nekumii, CMCoK KOHTPOSbHbIX 3aAaHuniA, 3afaHns ans
CaMOCTOSITENbHbIX PaboT UMEIOTCS B ANEKTPOHHOM BapuaHTe. KoHcynbTaumm npoBoasTcs B
0603Ha4YeHHOE B KagpepanbHOM pacnmcaHum BpeMs.

6. OLeHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPOS yCreBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeToaMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BBepeHune B ou3uKy nonynpoBoaHUKOB.
Tema 2. PekoMOMHauus HocUTenewn.
Tema 3. 3aKOHbI ABUXEHUSA HOCUTENEN B NONYNpoOBOAHUKAX.
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

PernctpaumoHHbin Homep 6110714
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Mpennaraetcs pewnTb 3 3agayn. Mpumep 3anaymn: Hat COBCTBEHHYO KOHLEHTPALMIO KPEMHUS
npn TO =300K. Bo ckonbko pas3 U3MeHMTCs COBCTBEHHAS KOHLEHTpauns cBOOO4HbIX HOCUTENe
3apsna B KpeEMHUKM, ecnu Temnepatypa ysennumntcsa Ha 500C? WunpurHa 3anpeleHHon 30HbI Ans
KpeMHusa ¢3=1,1 B. OdpdpekTnBHbIE NNOTHOCTU COCTOSAHUI Ans KpeMHus Nv=1,02*1019cm-3,
Nc=2,8*1019cm-3.

Tema 4. nekTpuyeckue nepexonbl.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Mpennaraetcs pewntb 3 3agaqn. Npumep 3agayu: . Vimeetcs repmaHmeBbln p-n-nepexon ¢
koHueHTpauunen No=103 Na, npuyem Ha kaxable 108 aToOMOB repmMaHnsa NpUXoanTcs O4NH aToM
akuenTopHon npumecu. Onpenenite PaBHOBECHYIO BbICOTY NOTEHUManbHOro bapbepa npm
Temnepatype T=300K ( koHueHTpaumm atoMoB N 1 MOHN3NPOBAHHBLIX aTOMOB Ni MPUHATbL PaBHbLIMU
4,4*1022 n 2,5*1013 cM-3 COOTBETCTBEHHO).

Tema 5. AHanu3 p-n nepexona B HepaBHOBECHOM COCTOSIHUM.

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

lNMpepnnaraetcs pewntb 3 3agayu. Npumep 3apayn: KpeMHreBbIN p-n Nepexon UMeeT AaHHble:
KOHUeHTpauunsa akuentopHon npumecn Na=2'1016cM-3, KOHUEHTpauns LOHOPHON NpuUMecK
No=1019cM-3 , omanekTpuyeckas npoHNLAeMoCTb KpeMHus €=12. Onpenenntb paBHOBECHYIO
WMPWHY 1 BLICOTY NOTEHUManbHoOro 6apbepa, a Takxe yaenbHbie CONpoTUBAEHNS n 1 p obnacTei.
Kak nameHutcs Bbicota noTeHumanbHoro bapbepa npu ysennyeHnm temnepatypbl Ha 30K? Nc=
2,8+1019¢cm-3, Nv= 1,02-1019¢cm-3.

TecTupoBaHve , NpMMepHbIE BONPOCHI:

Bbibpatb 1 060CHOBaTb NpaBuUNbHbIA OTBET: B HEpaBHOBECHOM COCTOSIHUN 9KBUBANEHTHOE BPEMS
XWU3HN N3ObITOYHBIX HOCKTENE onpenenseTcs 1) BPEMEHEM XN3HWN OCHOBHbBIX HOCUTENEN; 2)
BPEMEHEM paccacbiBaHNS N3ObITOYHbIX HOCUTENEN; 3) BPEMEHEM XU3HN HEOCHOBHBIX HOCUTENEN; 4)
BPEMEHEM HAKOMNEHNS N3ObITOYHbIX HOCUTENEN .

Tewma 6. NonynpoBoaHUKOBbIE ANOAbI.

JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

Mpepnnaraetcs pewntb 3 3anayn. MNMpumep 3agayuun: B noeansHom p-n nepexone obpaTtHblil 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 NPSIMO TOK paBeH 1MA.
KONNOKBUYM , NPMUMEPHbIE BOMPOCHI:

OT1BeTNTb Ha BONPOCHI 1 060CHOBATb OTBETHI:1)rae pacnonaratoTcs .BaneHTHbIE YPOBHM LOHOPHOMN 1
akUenTopHoM npumecun? ; 2) roe pacnonaraetcs yposeHb Pepmu (B COOCTBEHHOM MONYNPOBOLHUKE,
nonynpoBogHuke p- n n-tuna?3) Yto BNnseT Ha NOABUXHOCTb HOCUTENEn?

Tema 7. ObpaTHas xapakTepuctuka peanbHOro aguopa.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

. Npennaraetcsa pewntb 3 3apnayu. lNpumep 3anayn:OnpenennTb, BO CKONbKO pas U3MEHUTCS
AndpdoepeHLmanbHoe ConpoTUBIEHNE U COMPOTMBIEHME MO NOCTOAHHOMY TOKY MOMYNPOBOAHUKOBOIO
anoja ¢ U3MeHeHneM Temneparypbl okpyxarwouwen cpetbl ot 270C no 600C npu npsmom
HanpsxeHun 0,5B.

TecTupoBaHue , NpMMepHbIE BONPOCHI:

PaBHOBecHas WwWmpmHa 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)
yBenuymsaeTcsa B 2 pasa.

Tema 8. bapbepHas u pucpcpysnoHHas eMKOCTM avoaa.

JoMallHee 3afaHune , NpuMepHble BONpPOCHI:

Onpenenntb AU dYy3MOHHYIO EMKOCTb U AnddepeHumanbHoe CONPOTUBNEHNE repMaHNEBOro
ovopa, pabotatowero npy T=300K n HanpsxeHun U=0,25B. ObpatHblit Tok 10=10MKA,
Ingopy3noHHasa onuHa anekTpoHoB Ln=0,1cM, NOABUXHOCTb 9N1EKTPOHOB [ln=0,39m2/Bc, TonwwmHa
6a3bl w=10-4cM. Kak nameHaTcs aucpcpepeHumanbHoe ConpoTuBieHe 1 Mgdy3noHHas eMKOCTb
avofna npuv ysennyeHum temnepartypbl Ha 60K?

Tema 9. BunonsipHbI TpaH3UCTOP.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:
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Mpepnnaraetcs pewntb 3 3agayn. MNpumep 3anayn: Onpeaenntb andgepeHumnansHoe
COMNPOTUBNIEHNE KONNEKTOPHOrO nepexona o5 repMaHneBoro n-p-n TpaHamcTopa, ecnm Na=1015
c™-3, w=30mkM, Uk=5B, la=1MA, L=0,1MM, onanexktpmnyeckas npoHNLAEMOCTb repMaHuns D=16, [ =1,
la=1mMA.

Tema 10. CtaTuyeckue xapaktepucTuku tpaHaucropa Ob.

JoMallHee 3agaHune , NpUMepPHbIe BOMPOCHI:

Mpepnnaraetcs pewntb 3 3anayn. MNMpumep 3agayun: TpaH3NCTOP BKIKOYEH MO cxeme ¢ 0bwein 6asoi.
Onpepenutb conpoTtuBneHne amMnTTepHoro nepexona npu T=300K, ecnu [3=2MA. Kak nameHuntcs
COMpPOTMBAIEHME SMUTTEPHOrO Nepexona, ecnu temneparypa ysenmymntcs Ha 30K?

Tema 11. ManocurHanbHas 3KBUBaNieHTHasi CXeMa U ctatuueckue napamerTpbl TpaHaucTtopa OB.

JoMallHee 3agaHuve , NpuMepHble BOMPOChHI:
lMpennaraetcsa pewntb 3 3agayun. Npnmep 3anaym: BolCOKOYACTOTHbIN TPAH3UCTOP Ha YacToTe fnam=
20MIy nmeeT Mmoaynb kKoaddmumeHTa nepenayn h213=6. ctaTnyecknii KoappPUUNEHT Toka basbl
h219=50. HainTtx yacTtoTy, Ha KOTOPO MOLYNb KO3oULMEHTA Nepenadmn Toka aMnTTepa
yMeHbllaeTcs B 2 pasa no CpaBHEHMUIO CO CTaTUYECKUM KO(PPMLIMEHTOM TOKA aMuUTTEpa.
TecTnpoBaHune , NPMMepPHble BOMPOCHI:

Moaynsums TonwmHbl 6a3bl CONPOBOXAAETCSH MBMEHEHVEM 3apsaa Oblpok B 6ase. 310 npuBoauT 1)
K BO3HUKHOBEHWIO KOHEYHOro andopepeHumnanbHOro ConpoTMBAEHUS KONNEKTOPHOrO nepexona; 2) K
BO3HVWKHOBEHUIO ANPAY3NOHHOM EMKOCTY KONNEKTOPHOro nepexona; 3) K BO3HUKHOBEHUIO
BHYTPEHHEN 06paTHON CBA3UN MO HAMPSXEHWIO; 4) K BO3HMKHOBEHWIO YACTOTHbIX CBOMCTB
TpaHauctopa. BeibpaTb n 060cHOBaTh NPaBubHbIA OTBET.

Tema 12. lIuHamunyeckme napameTpbl TpaH3ucropa Ob.

JoMallHee 3aJaHve , NPUMepHbIE BONPOCHI:

Mpennaraetcs pewntb 3 3agayn. Npumep 3apayn: Ha H1N3KKMX YacToTax KOaGMULNEHT Nnepenadu
ToKa amuTTepa TpaHanctopa h216=-0,9, ero npeaenbHas Yactota fa=1,1MI"y. OnpenennTsb: a)
MoAynb KOoadpdomumeHTa nepenaym Toka aMuttepa Ha yactote 2MIu; 6) yacToTy, Ha KOTOPOW MO4Y b
KoagodomumeHTa nepefaym Toka aMuTTepa yMeHbWIUTCS 40 3HaveHus 0,5.

Tema 13. XapakTepuCcTUKM U NapameTpbl TpaH3UCTOpa NPU BKIKOYEHMU C OOLLLUM SMUTTEPOM.
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

Mpennaraetcs pewntb 3 3anayu. MNMpumep 3agayn: TpaH3ncTop nmeet h ? KoadPUUNEHTDI:
h119=2kOm, h125=5,9*10-4, h213= 60, h225=40MKCM. HaiiT h ? KoadpPULMNEHTbI ANa CXEMbI C
obwei 6a3oi 1 0bwmm amnTTepom. CoCcTaBUTb CxeMy COCTaBHOro TpaHanctopa O3 Ha AByx
OOVHaKOBbIX TpaH3ncTopax u Hantn h11a n h21s ? koaddPMUNEHTDI.

Tema 14. CocTtaBHble TPAH3UCTOPbI.

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

TpaHaucTtop nmeet h ? koadppuumeHTobl: h116=500Mm, h126=5*10-4, h213= 100, h226=0,8MKCM.
MocTpontb cxemy coctaBHOro TpaHanctopa O3 Ha AByX OAMHAKOBbLIX TPAH3UCTOopax 1 HanTn h11a un
h213 ? koacpdpuumeHTbl. HaliT cobCTBEHHbIE NapaMeTpbl 411 O4HOMO TPaH3UCTopa, BKIKOYEHHOMO
no cxeme ¢ O3.

TeCTUpOBaHWE , NPUMEPHbIE BONPOCHI:

LdvdbdpepeHunanbHbin KOIGMUUNEHT Nepenayn Toka aMuTTEPa B Lienb KONIEKTopa (a) C pOCTOM
NOABUXHOCTU HOcuTenen 1) ymeHblaeTcs; 2) ysenmyneaeTcs; 3) OT NOABUXHOCTU HOCUTENEN He
3aBucut. Boibpatb 1 060CcHOBaTL NPaBUSbHbIA OTBET.

Tema 15. NoneBble TpaH3UCTOPbI.
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

Mpennaraetcs pewnTb 3 3agayn. Mpumep 3apayn: Y aenbHas NnpoBoANMOCTb KaHana n-tuna
nonesoro TpaHauctopa 1=20Cm/m n TonwmHa karvana l=6mkm npu Hanﬁmermm Uaun=0. Haittu
HanpsiXeHne otceykn Usmnote, cumTas, 4to NoaBUXHOCTb anekTpoHos LUn=0,13 M2/Bc, a
OTHOCUTENbHAS AUANEKTPUYECKas MOCTOSIHHAS KpeMHus 1=12.

TecTnposaHune , npuMMepHblie BOMpPOCHI:
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Llns noneBoro TpaH3McTopa C ynpaensiowmM p-n Nepexoaom 1 N? KaHanoMm, BKIOYEHHbIM MO CXEME C
06LWMNM UCTOKOM, MONSAPHOCTb HanpsixeHns Ha 3ateope (U3an) n Ha cToke (Uck) OTHOCUTENBHO 3EMNN
[OMXHA yaoBneTBopsTb cooTHoweHuam 1) Usun > 0, Ucun > 0; 2) Usmn > 0, Ucn < 0; 3) Usm < 0, Ucmn <

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

Tema 16. TpaH3MCTOPbI NONYNPOBOAHUKOBBIX MHTErPanbHbIX CXEM.
noMallHee 3afaHue , 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, NOABWUXHOCTbL 3NEKTPOHOB B kaHane [In=0,02 M2/Bc, oTHocuTENbHAS OuanekTpryeckas
NPOHULIAeMOCTb okeuaHom nneHku 1=3,7, kpyTnaHa xapakTepncTki TpaHancTopa B MOMOroil
obnactn ctokoBo BAX S=5,6MA/B, Onpenenntb eMKOCTb 3aTBOpa 1 NpeaenbHyto YacToTy

KONNOKBWUYM , MPUMEpPHbIE BOMPOCHI:

s kakoro Tmna NnpoBOAUMOCTM H6asbl TPAH3UCTOP XapakTepuayeTcs 6onee BbICOKUM

KOO UUNEHTOM ycuneHms n 6onbwimnm BbicTpoaenctsnem? 1) obipoYHbIA TUN NPOBOAUMOCTHU; 2)
3NEKTPOHHbIV TUM NPOBOAUMOCTK; 3) OT TUNa NPOBOAUMOCTM 6a3bl He 3aBUCUT. BbibpaTb 1
060CHOBaTb NPaBUIbHbINA OTBET.

Tema 17. AnemeHTbl MHTErpanbHbIX cxem Ha MOIM-TpaH3ucTopax.
nomallHee 3afaHve , NpMMepHbIe BOMPOCHI:

lMpepnnaraetcsa pewntb 3 3agayun. Nprmep 3agayun: Y HEKOTOPOro NoneBoro TpaH3ncTopa ¢
ynpasnsowmum p-n nepexonom IcHay=2mA, Usnotc=4B. Onpenenutb Kakor Tok byaeTt npotekartb
nNpn 06paTHOM HaNPSXEHUM CMELLEeHNS 3aTBOP-UCTOK, paBHOM 1B.

TecTnpoBaHune , npmMepHbIe BOMPOCHI:

OundpchepeHumansHoe CoONpoTUBIEHNE SMUTTEPHOIO Nepexoaa ¢ POCTOM Toka amMuTTepa 1)
yMeHbluaeTcsl; 2) ysenuyneaetcst; 3) He nameHsietcsl. Boibpatb 1 060CHOBATb NpPaBuibHbIA OTBET.

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

JoMalllHee 3a4aHune , npnMepHbie BONPOChHI:

Mpepnaratotcs 2 3ajayn: 1) onpeneneHumn ctaTtmyeckux 1 AMHaAMMYeCcKmx NoNeBOro TpaH3ancTopa.
2)pacyeT NPoCTENLWMX CXEM C NPUMEHEHVEM BMNONSIPHBIX MW NONEBbIX TPAH3UCTOPOB.

Tema . UToroeasi popma KOHTpons

[MpnMepHbIe BONPOCHI K 9K3aMEHY:
Bunet N1.

1. OHepreTnyeckne ypoBHU TBEPAOro Tena. 3o0HHas CTPYKTypa NnonynpoBOLHUKOB U TUMbI
NPOBOAVMOCTH.

2. AHanua ngeannsnposaHHoro anoga. PeweHne ondpdy3noHHOro ypasHeHus. BonbtamnepHas
XapakTtepucTuka naeann3vposaHHoro guoaa.

Bunet N2.

1. KoHueHTpaumsa Hocutene B COBCTBEHHOM M NMPVMMECHOM MOJYyNPOBOAHNKAX.

2. Knaccudpmkaums p-n nepexonos. CtpykTypa p-n . AHanu3 nepexona B paBHOBECHOM COCTOSIHUN.
Bunet N3.

1. PekoMbuHaumst Hocuteneir. PaBHoBeCHOE 1 HepaBHOBECHOE COCTOSIHUE. Bpemsi XnsHu.

2. AHanua p-n nepexona B HEpaBHOBECHOM COCTOSIHUN.

Bunet N4.

1. 3aKOoHbl ABUXEHUSA HOCUTENEN B NONYNPOBOOHNKAX.

2. XapakTtepucTmnyeckne conpoTueieHns. bapbepHas n onddysnoHHas eMKocTu moaa.
OKBUBANEHTHas cxema amona rno nepeMeHHoMy TOKY.

Bunet N5.
1. OppekT nong.
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2. MNpsivas xapakTepucTka peanbHoro anoaa. Pabota anona npu BbICOKOM YPOBHE UHXEKLMW.
OKBMBaNEHTHasa cxemMa anona npw nNpsiMoM BKIOYEHMMN MO MOCTOSIHHOMY TOKY.
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8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve gncunnnuvHbl "lMonynpoBogHNKOBAas anekTPoHUKA" npeanonaraeT NCnofb3oBaHne
CnenyloWero MmaTepuanbHO-TEXHUYECKOro 06ecneyeHmns:

MporpamMma cocTtasneHa B cootBeTcTBumM ¢ TpebosaHusmm ProOC BI1O n ¢ yyeToM pekomeHaauunii
MpOOI BINO no HanpasneHuio 1 Npocunio NogrotToskn Pagnodusvka

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuio 011800.62 "Pannoduamka” n npodonnio noarotoekn dusmnka noHocepbl 1
pacnpocTpaHeHns pagnoBOsH, PAAN0aCTPOHOMMS .
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