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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
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU

MK-1 Y

CNOCOBHOCTBIO K MPOBEAEHUIO 3AHATUI B y4EOHbIX
(npodhbeccmoHanbHble )
KOMNETEHLIN) nabopatopmsx By3os ([1K-9);
MK-2 CNoCOBHOCTbIO NMPUMEHSITL Ha NpakTnke 6a3oBble
(MpocheccmonantHbie n OC*)eCCI/IOHanbEbIe HaBbIKW; g
KOMreTeHuunn) P ’
MNnK-3 CNOCOBHOCTBLIO NOHUMATbL NPUHLMMLI PaboTbl 1 METOLAbI
(npodheccunoHanbHble aKcnnyarauun cCoBpeMeHHOM paanoanekTPoOHHON 1 ONTUYECKON
KOMNeTeHLmm) annaparypbl 1 060pynoBaHus;
K-6

CMOCOBHOCTLIO K NPOCECCUOHANTBHOMY Pa3BUTUIO U
(npodbeccmoHanbHble .
KOMNeTeHLMN) camMopasBuTMO B 06n1acTn pagnmoonankin 1 dNeKTPOHNKN;
k-9 CNOCOBHOCTBIO K MPOBEAEHUIO 3AHATUI B y4EOHbIX
(npodhbeccmoHanbHble 1260DATODMSIX B 383' y
KOMMeTeHuunn) parop 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. |pusnky 5 1 2 0 0
no-nynpoBOAHNKOB.
Tema 2. PekoMbuHauusi
2. HOCUTE-Nen. ° 2 2 0 0
Tema 3. 3akoHbl nomauwHee
3. |OBNXEHUa HocuTenemn 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 TectTuposaHve
nepexopna B 5 > noMallHee
. HepaBHOBECHOM 5 5 0 3apaHve
COCTOSIHUN.
K KBUYM
6. ([MonynpoBogHWKOBbIE 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
Anpgy3noHHas fomalHee
g. [SMkocTh Aofia. 5 8 2 2 0 3afaHme
" |9KBMBANIEHTHbBIE CXEMDI
anona no nepemMeHHomy
TOKY.
9 Tema 9. bunonsipHbIn 5 9 5 5 0 ggz:ﬁ;eee
" |TpaH3ucTop.
Tema 10. Ctatnyeckme noMallHee
10.|xapakTepucTmkm 5 10 2 2 0 3apaHve
TpaHaucTopa Ob.
PerncrpaumnoHHblii Homep 619314 DAEKTPOHHEH
Bl VHHBEPCHTET
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Mporpamma gucumnnuHbl "MonynposogHukosas anekTpoHuka"; 011800.62 Paguoduauka; ooueHT, K.H. (poueHT) Tatopckas IM.B.

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
Tema 11.
ManocurHanbHas TecTupoBaHue
11 [oKBMBaneHTHas cxeman| ¢ 11 5 5 0 noMallHee
‘lcTatnyeckune 3apaHve
napameTpsbl
TpaH3ncTtopa OBb.
Tema 12.
noMallHee
JnHamnyeckne
12. napameTpbl 5 12 2 2 0 3apaHve
TpaHaucTopa Ob.
Tema 13.
XapakTepucTukn n
MallH
13 [1apameTpbl 5 13 2 2 0 ggﬂ:Hl/lee °
‘(TpaH3ncTopa npwu
BK/IIOYEHUN C 0OWMM
SMUTTEPOM.
Is:l?s;é%é)pobﬁ:TaBHble TecTupoBaHue
14.|Pa3HoBMOHOCTY 5 14 2 2 0 ggﬁ":ﬁ;:e
ONCKPETHbIX
TPaH3UCTOPOB.
TecTupoBaHue
15 Tema 15. lNonesble 5 15 5 > 0 noMallHee
‘|TpaH3ncTOopbI. 3apaHve
Tema 16. TpaH3ncTopbl ;%’;’;ojﬁgghﬂ
16.|nonynpoBOOHVKOBbIX 5 16 2 2 0 3anaHne
WHTErpasnbHbIX CXEM.
Tema 17. OneMeHTbl ggg:l_L:JMHeee
17.|MHTEerpanbHbIX CXeM Ha 5 17 2 2 0 TeCTIDOBAHME
MOT1-TpaH3ncTopax P
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 KOHTpons
NTtoro 36 28 0
4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. BBepeHue B ou3uKy no-nynposoaHUKOB.
NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):
PerncrpaumnoHHblii Homep 619314 DAEKTPOHHEH
Bl VHHBEPCHTET
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Mporpamma gucumnnuHbl "MonynposogHukosas anekTpoHuka"; 011800.62 Paguoduauka; ooueHT, K.H. (poueHT) Tatopckas IM.B.

OHepreTuyeckne ypoBHu TBEPAOro Tena. 3o0HHas CTPYKTypa nosynpoBOAHMKOB U TUMbI
NpPOBOAUMOCTN. 3aKOHbI pacrnpe-aeneHns HocuTene B 3oHax nonynpoeoaHuka. KoHueHTpaums
HocuTe-nein B COBCTBEHHOM W NMPUMECHOM MONynpoBoAHMKax. MoaBMXHOCTb HOCUTENEN.
OneKTPonpPOBOAHOCTb. (24ac.)

Tema 2. PekoMbuHauusi HocuTe-nen.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

PaBHOBeCHOE 1 He-paBHOBECHOE COCTOsAHME. Bpemsi xunsHu. NoBepxHOCTHas pekoMbrHaums.
PekoMburHaLmsa Ha NPUMECHBIX LieHTpax. (24ac.)

Tema 3. 3aKoHbI ABUXEHUS HOCUTeNen B NONYNpoBOAHUKAX.

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

3aKoHbl ABMXEHUS HOCUTENEN B NONYNPOBOAHMKaX. KuHeTuka Hocutenen. OgodoekT nons. (2 vac.)
Tema 4. dnekTpuyeckue nepexonbl.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

PasHoBungHoCTM anekTpuyeckunx nepexonos. Knaccudpukaumus p-n nepexonos. CTpykTypa p-n
nepexona. AHanu3 nepexona B paBHOBECHOM COCTOSHUW. (2 4ac.)

Tema 5. AHanu3 p-n nepexona B HepaBHOBECHOM COCTOSIHUM.
JNeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

p-n Nepexon B HePaBHOBECHOM COCTOSIHMMW. KOHTaKT MeTann-nonynpoBoaHuK. 'eteponepexonbl. (2
yac.)

npaKkTudeckoe 3aHsitne (2 yaca(os)):
PeweHwne 3anay.(2 yac.)

Tema 6. MonynpoBooHUKOBbIE ANOAbI.
JNleKLMoHHOoe 3aHsiTne (2 4yaca(oB)):

AHanns ngeannsmposBaHHoOro auona. PeweHne andpdy3moHHOro ypaBHeHus. BonbTamnepHas
XapakTepucTuka naeannanpoBaHHOro anoaa. Xapakrepuctnieckme conpoTueieHuns. (2 yac.)

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

PeweHne 3anay.(2 vac.)

Tema 7. ObpaTHasi xapakTepucTuKa peanibHOro gmoaa.
NeKLuMoHHoe 3aHsiTne (2 yaca(os)):

O6patHas xapakTepucTrka peanbHoro auona. Buabl npobos nepexopa. Mpsimas xapaktepucTrka
peanbHoro amona. Pabota avona npu BoICOKOM YPOBHE MHXEKLMN. DKBMBANEHTHbIE CXEMbI AMoAa
npu 06paTHOM M NPSIMOM BKJTFOYEHMSIX MO NMOCTOSIHHOMY TOKY.(2 Yac.)

npakTudeckoe 3aHsitne (2 yaca(os)):
PeweHne 3anauv. (2 yac.)

Tema 8. BapbepHasi  Aaudpcpy3MOHHas eMKOCTU AuoAa. KBUBANIEHTHbIe CXeMbl Auogaa no
nepeMeHHOMY TOKY.

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

OKBUBANEHTHbIE CXEMbI AMoaa no nepeMeHHoMy ToKy. Tunbl AMOA0B: CUNOBbIE ANOIbI,
CcTabnnnTPOHBI, MMMYNbCHbIE Anoapl, anoabl WoTTkn, Bapukans (2 yac.)

npakTnyeckoe 3aHsitne (2 4aca(os)):
PeweHwve 3apay. (2 vac.)

Tema 9. BunonsipHbIA TpaH3UCTOP.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MpuHumn paboTbl. Cnocobbl BKNOYEHNS TpaH3ucTopa. PacnpeneneHune Hocuteneli B 6ase. ddpdoekT
MOAaynAUUN TONWMHBI 6a3bl 1 ero cneacTens. (2 vac.)

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

PeweHwne 3apau. (2 yac.)

Tema 10. CtaTuyeckue xapakTepmcTuku TpaHaucropa OB.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KTPOHHEBH
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Moaenb Monna- 96epca. CemeincTBa BbIXOAHbIX U BXOLHbIX XapakTePUCTUK TpaH3ucTopa.
OKBMBaANEHTHasA cxema TpaH3ncTopa A5l NOCTOSIHHbIX COCTaBAsoWmX. (2 yac.)

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

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

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

OKBMBaNEHTHas cxema Ans nepeMeHHbIx coctasnsiowmx. KoaddmumeHT nepegayn aMUTTEPHOro
Toka. udodoepeHumanbHbie CONPOTUBNEHNS SMUTTEPHOIO 1 KONNEKTOPHOrO NEpPexoaoB..
KoadhdomumeHT obpaTtHoit cBs3u no HanpsixxeHuio. O6bemHoe conpoTmeneHne 6asbl. (2 Yac.)

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

PeweHune 3apay. (2 vac.)

Tema 12. OuHamnuyeckme napametpbl TpaHaucropa Ob.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

bapbepHble n onddy3noHHbIE eMKOCTY TpaH3ncTopa. KoadonumneHTbl MHXeKUMn 1 nepeHoca.
KoagpdomumeHT nepenaym Toka. lNpenenbHasa n rpaHnyHas Yactora. MakcumanbHas yactoTa
reHepaumu. (2 vac.)

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

PeweHne 3anau. (2 yac.)

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

XapakTepucTvku 1 napameTpbl TpaH3UCTopa Npu BKIOYEHUN C 0OLWNM 3IMUTTEPOM. DKBMBANIEHTHASA
cxema O3 ans nocTosiHHbIX cocTasnsowmx. Ctatnyeckme n AMHaMmnyeckme napameTpbl
TpaH3ucTopa. OKBMBaNEHTHAs cXema A/151 MePEMEHHbIX COCTaBNsAWMX. (2 Yac.)

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

PeweHwne 3apauv. (2 yac.)

Tema 14. CoctaBHble TpaH3UCTOpbl. Pa3HOBMOHOCTU AUCKPETHbIX TPaH3MUCTOPOB.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

CocTaBHble TPaH3MCTOpbl. TPaH3MCTOP, BKIOYEHHbIA N0 cxeMe ¢ 0bwWwmM KonnekTopoM. [peiicoBbie
TpaH3UcTopbl. PA3HOBMOHOCTM OANCKPETHBLIX TPAH3UCTOPOB. (2 Yac.)

npakTudeckoe 3aHsitne (2 yaca(os)):
PeweHne 3anauv. (2 yac.)

Tema 15. lNoneBble TpaH3UCTOPbI.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Knaccudomkaumnsa nonesbix TpaH3nCTOPOB. [oneson TpaH3nCTOop C yNpaensiowmnm p-n nepexonom.
MpuHuun gencteusa. Ctatnyeckme xapakTepucTuKn U napameTpbl NONEBbIX TPAH3UCTOPOB.
OkBuBaneHTHas cxema. MAlM-TpaH3ncTopbl. CTaTnyeckme xapakTepucTukm n napameTpbl
OkeuBaneHTHas cxema MAlM-TpaH3ncTopa. (2 4ac.)

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

PelweHwve 3apay. (2 vac.)

Tema 16. TpaH3UCTOPbI NONMYNPOBOAHMUKOBbLIX MHTErpasnbHbIX CXEM.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

WHTerpanbHble n-p-n TPAH3UCTOPbI: MHOTOSMUTTEPHBIE U MHOTOKONNEKTOPHbIE TPAH3UCTOPbI;
cynepbeTa TpaH3nCcTOpbl: TpaH3ucTopbl ¢ 6apbepom WoTtTkn. OcobeHHocTn undposbix NC Ha
6unonspHbIX TpaH3McTopax. (2 yac.)

npaKkTundeckoe 3aHsitne (2 yaca(os)):

PeweHune 3apay. (2 vac.)

Tema 17. dneMeHTbl UHTErpanbHbix cxem Ha MOI-TpaH3ucTopax
neKuMnoHHoe 3aHsiThe (2 yaca(os)):
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WHTerpanbHble cxembl Ha N-MOIT-TpaH3ncTopax. KMOI- ctpykTypbl. CTatuyeckne n guHammyeckume
3anomuHaowme yctpornctea n-MOIlM-TpaH3ncTopax. QHeproHe3aBNCUMbIE MOCTOSHHbIE

3anomuHarowme. (2 yac.)

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

PeweHwne 3anauv. (2 yac.)

Tema 18. Oco6eHHOCTU NPUMEHEHUs TBepPAOTENbHbIX 3/IEMEHTOB B aHa/IOrOBOM

MUKPOCXEeMOTEeXHUKeE.

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

AHanoroBble MHTErpasnbHble CTPYKTYpbl. YCUNUTENbHbIE Kackaabl HA BUNONSIPHBIX U NONEBbIX
TpaHaucTopax. CTaTU4ECKU PEXMM YCUNUTENbHOMO Kackaga. 3afaHne pexmnMa rno nocTosiHHOMY
TOKY 1 ero ctabunuzaums. Obwmin aHanm3. AHann3 yCUnUTeNbHOro Kackana rno nepeMeHHoOMy TOKY.
Jo6pOTHOCTb yCUNMTENbHOro kackaaa. (2 Jac.)

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

PeweHune 3apay. (2 vac.)

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

CtpaHnua 9 n3 16.

Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 3. 3akOoHbl noarotoeka
3. |ABUXEHUS HOCUTENEN B 5 3 |nomMawHero 1 ggz:ﬁ;eee
nonynpoBoOgHMKaXx. 3afaHuns
Tema 4. SnekTpunyeckme noarotoBka
4. \nepexonbl. 5 4  |DomaluHero 1 ggz::JMH: ©
3anaHus
noarotoeka
Tema 5. AHanus p-n ,D.OIJ\J/'IaLLIHeI'O 1 nomatuiHee
HW
5 [nepexona s 5 5  |sananus 3apjaHue
HepaBHOBECHOM HOLrOTOBKA K
COCTOSIHUW.
TECTVPOBAHMIO 2 TecTupoBaHue
noarotoeka
MawH
Tema 6. AoMallHero 2 gg,u:Hmse
6. [[lonynpoBogHMKOBbIE 5 6 |3adaHus
anonbl. rnooroToBka K
1 K KBUYM
KONNOKBUYMY onnokswny
noarotoeka
omauwHee
Tema 7. O6paTHas AoMaluHero 1 ga.uaHme
7. |xapakTepucTunka 5 7 |3apaHus
peanbHOro anoaa. NoAroToBka K
TECTVPOBAHMIO 2 TecTupoBaHue
Tema 8. bapbepHas u
AMEY3MOHHAS noarotoeka
g [EMKOCTM Anona. 5 8 |nomawnero 3 noMallHee
" |9KBMBANIEHTHbBIE CXEMDI sananms 3apaHuve
anona no nepemMeHHoMy
TOKY.
. NnoAroToBK
9 Tema 9. bunonsipHbIn 5 9 ngﬂaﬁugerg 3 noMallHee
" |TpaH3ucTop.
paH3uncTop 3ananms 3apaHve
PerncrpaumnoHHblii Homep 619314 DAEKTPOHHEH
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 10. Ctatnyeckue noarotoeka
10.|xapakTepncTmkm 5 10 |oomauwHero 3 ggg:ﬁ;: ©
TpaHaucTopa Ob. 3a0aHus
Tema 11. noaroToBka
MaJ'IOCI/IFHaJ'IbHaH JoMallHero 2 AoMallHee
{1 [oKBMBaneHTHasi cxema u| g 11 |sananus 3afiaHne
crtatnyeckue
napameTpbl noaroToeka K 1 TeCTUDOBAHM
TpaHancTopa OBb. TECTNPOBAHWIO eeTMpoBanne
Tema 12. noaroToBKa
12 IdunHammnyeckne 5 12 |nomawrero 3 noMallHee
‘InapameTpol sanaHns 3apaHve
TpaHaucTopa Ob.
Tema 13.
XapakTepucTukm n
NoAroToBK
13 [1apametpbl 5 13 ngﬂaigerg 3 noMallHee
‘ITpaHaucTopa npu sanaHms 3apaHve
BKJIIOYEHU C 0OLWNM
SMUTTEPOM.
Tema 14. CocTtaBHble noarotoeka foMallHee
TPaH3UCTOPBbI. noMauwHero 2 sananmne
14.|PasHoBuOHOCTH 5 14 |3apaHus
ONCKPETHbIX NoAroToBka K
TPaH3MCTOPOB. TeCTMPOBaHMIO 1 TecTupoBaHmne
n
OAroToBKAa OMALHEE
T 151 JoMalHero 2 3anaHme
15 |Tema 15. Tlonesbie 5 15 |sapanus
TPaH3NCTOPbI. MOATOTOBKA K
TECTVPOBAHMIO 1 TecTupoBaHue
NnoaroToBKa
oMallHee
Tema 16. TpaHancTopbI LomauHero 1 g'auaHme
16.|nonynpoBOOHNKOBbIX 5 16 |3adaHus
MHTErpanbHbIX CXEM. noaroToBka K
KONNOKBIYMY 2 KONNOKBUYM
NoaroToBKa
oMallHee
Tema 17. OnemeHThbI nomatllHero 2 g'auaHme
17.|nHTErpanbHbIX CXeM Ha 5 17 |3adaHus
MOIT-TpaH3ncTopax MoAroToBka K
TECTVPOBAHMIO 1 TecTmpoBaHune
Tema 18. OcobeHHOCTH
NPUMEHEHN:A NnoaroToBKa
18, |TBEPAOTENbHbIX 5 18  |nomawrero 3 nomallHee
‘lanemMeHTOoB B 3anaHns 3apaHve
aHanorosowm
MUKPOCXEMOTEXHMKE.
Ntoro 44

5. O6pa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaAKTUBHbIE hOpMbl 06yUYeHuUs
OucumnnmHa HaueneHa Ha oopM1poBaHme 0bLWeKYNbTYPHbIX U NPOGIECCUOHANBHBIX KOMME-TEHLWIA:

PernctpaunoHHbii Homep 619314
Ctpanuua 10 n3 16.
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MK-1 - cnocobHOCTb NCNONb30BaTb 6A30BbIE TEOPETUYECKNE 3HAHNS OS5 PelleHns
npogoeccmno-HanbHbIX 3a4ay;

MK-2 - cnocobHOCTb NPUMEHATb Ha NpakTke 6a3oBble NPOeccMoHanbHbIe HaBbIKW;
MK-3 - cnocobHOCTbIO 3KCNNyaTMpPOBaTh COBPEMEHHYIO (PU3MYECKYHO annapatypy 1 060pyno-BaHUE;

MK-5 - cnocobHOCTbIO NPUMEHSITL Ha NpakTke 6a3oBble 06WENPOdECCOHANbHBIE 3HAHUS TEOPUM
N METO0B CPU3NYECKUX NCCNefoBaHNiA (B COOTBETCTBUM C MPOdoUIEM NOATOTOBKM);

OK-1 - cnocobHOCTb MCMONb30BaTh B MO3HABATENbHOM M NPOGECCUOHANIbHON AESTENbHOCTH
6a30Bble 3HaHNS B 06NacT MateMaTykn U eCTECTBEHHbIX HayK;

a TakKxe

MK-6 - cnoCOBHOCTLIO NONb30BATLCS COBPEMEHHBIMM MeToAaMn 06paboTkM, aHann3a u cCuHTe-3a
domsnyeckon nHpopmauum (B cooTsetcTenmn ¢ npodpunem noarortosku) (MK-6);

MK-8 - cnocobHOCTbI0 MOHMMATb 1 MCMONb30BaTb HA NPAKTUKE TEOPETNYECKME OCHOBBI
opra-HvM3auun 1 NNaHNPOBaHNS PU3NYECKUX NCCNELOBAHNIA;

OK-3 - cnocobHocTbio NpuobpeTaTb HOBbIE 3HAHMS, UCMONb3Ys COBPEMEHHble 06pasoBaTeb-Hble U
MHOPOPMALMOHHbIE TEXHONOTUN.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBeoeHue B ou3nKy No-nyrnpoBOOHUKOB.

Tema 2. PekoMbuHauusi Hocute-nen.

Tema 3. 3aKOHbI ABMXEHUA HOCUTENEN B NOSYNPOBOAHUKAX.
JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

Mpennaraetcs pewnTb 3 3apayn. Mpumep 3anayn: Hat COBCTBEHHYO KOHLEHTPALMIO KPEMHUS
npn TO =300K. Bo ckonbko pa3 U3MeHMTCS COBCTBEHHAS KOHLLEHTpauUns cBOOOL4HbIX HOCUTENew
3apsna B KpeEMHUKM, ecnu Temnepatypa ysennumntcsa Ha 500C? WunpuHa 3anpeleHHon 30HbI Ans
KpeMHusa ¢p3=1,1 B. OdppekTnBHbIE NNOTHOCTU COCTOSAHUI ans KpeMHus Nv=1,02*1019cm-3,
Nc=2,81019cm-3.

Tema 4. dnekTpuyeckue nepexonbl.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

Mpennaraetcs pewntb 3 3agaqn. Npumep 3agayu: . Vimeetcs repmaHmeBbln p-n-nepexon ¢
kKoHueHTpauunen No=103 Na, npuyem Ha kaxable 108 aToOMOB repmMaHnsa NpUXoanTCs O4NH aToM
akuenTopHon npumecu. OnpeneniTe PaBHOBECHYIO BbICOTY NOTEHUManbHOro bapbepa npu
Temneparype T=300K ( koHueHTpaumm aToMoB N 1 MOHN3MPOBAHHbBIX aTOMOB Ni NPUHATL PaBHbIMK
4,4*1022 n 2,5*1013 cM-3 COOTBETCTBEHHO).

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

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

lMpepnaraetcs pewntb 3 3agayu. [Npumep 3apayn: KpeMHreBbI p-n Nepexon UMeeT AaHHble:
KOHUeHTpauunsa akuenTtopHon npumecn Na=2'1016cM-3, KOHUEHTpauns LOHOPHON NpuUMecK
No=1019cM-3 , omanekTpuyeckas npoHNLaeMocTb KpeMHus €=12. Onpenenntb paBHOBECHYIO
WAPWHY 1 BLICOTY NOTEHUManbHOro 6apbepa, a Takxe yaenbHbie CONpoTUBAEHNS N 1 p obnacTen.
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 NpPaBuUNbHbIA OTBET: B HEpaBHOBECHOM COCTOSIHUM 9KBUBANEHTHOE BPEMS
XWU3HN N3ObITOYHBIX HOCUTENEN onpenenseTcs 1) BDEMEHEM XN3HM OCHOBHbIX HOCUTENEN; 2)
BPEMEHEM paccacbiBaHNS N3ObITOYHbIX HOCUTENEN; 3) BPEMEHEM XN3HN HEOCHOBHBIX HOCUTENEN; 4)
BPEMEHEM HAKOMNNEHNS N30bITOYHbIX HOCUTENEN .

Tema 6. NonynpoBoaHMKOBbIE ANOAbI.

oomatllHee 3aaaHue , NPUMepHbIe BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mpepnnaraetcs pewntb 3 3anayn. Mpumep 3agayun: B noeansHom p-n nepexone obpaTtHblil 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.

KONIOKBMYM , MPUMEPHbIE BOMPOCHI:
OTBEeTMTb Ha BONpochl U 060CHOBATb OTBETHI:1)rae pacnonaratoTcs .BafieHTHbIE YPOBHM JOHOPHO 1

akuenTopHOW npumecn? ; 2) roe pacnonaraeTcs ypoeHb depMu (B COBCTBEHHOM MOJYyNPOBOOHMKE,
nonynpoBOAHUKE P- U N-TMna?3) YTo BAnSEeT Ha NOABUXHOCTb HOCUTENEN?

Tema 7. ObpaTHasi xapakTepucTuKa peanibHOro guoaa.

JoMallHee 3agaHune , NpUMepHbIe BOMPOCHI:

Mpennaraetcs pewntb 3 3agayn. Npumep 3agayqn:Onpenenntb, BO CKOMbKO pa3 U3MEHUTCS
andgopepeHumanbHoe CONpPoTUBIEHNE N CONPOTUBNEHME MO NOCTOSAHHOMY TOKY MONYyNpOBOAHNKOBOIO
anona c U3aMeHeHMEM TemnepaTtypbl okpyxatowen cpenbl o1 270C no 600C npu npsamMom
HanpsxeHun 0,5B.

TecTUpoBaHne , NPMMEpPHbIE BOMPOCHI:

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

Tema 8. BapbepHas u oucpcpy3nmoHHas eMKOCTU auoaa. dKBUBANIEHTHbIE CXEMbl Auoaa no
nepemMeHHOMY TOKY.

JoMallHee 3agaHue , NpUMepHbie BOMPOChHI:

Onpenenntb Auddy3MOHHY0 EMKOCTb 1 anddepeHumanbHoe 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 andpcepeHumnanbHoe ConpoTUBNeHne N Angodpy3MoHHas eMKOCTb
avnojna npu ysennyeHum temnepartypbl Ha 60K?

Tema 9. BunonsipHbIA TPaH3UCTOP.

JoMallHee 3agaHue , NpUMepHble BOMPOCHI:

Mpepnnaraetcs pewntb 3 3agayn. Npumep 3apayun: Onpegenntb audgepeHumnansHoe
COMNPOTUBIEHNE KONNMEKTOPHOro nepexona oss 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. Ctatuyeckue xapaktepucTuku tpaHaucropa OB.

JoMallHee 3agaHue , 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 ysenmyntcsa Ha 30K?

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

JOoMallHee 3aaHune , npnMepHblie BOMNPOChHI:

Mpepnnaraetcs pewntb 3 3agayu. [NprvmMep 3apayun: BoiIcOKOYaCTOTHbIN TPAH3UCTOP Ha YacToTe fusm=
20MIy nmeeT Moaynb koagocpuumeHTa nepenadn h21s=6. ctatnyecknii KoacpdpmumeHT Toka 6asbl
h219=50. HanTtu yacTtoTy, Ha KOTOPO MOLYNb KO3odhULMEeHTa nepenadm Toka aMnTTepa
YMeHbLUAeTCs B 2 pasa Mo CPaBHEHMIO CO CTATUYECKUM KO3MPULMEHTOM TOKa SMUTTEpa.

TecTnpoBaHue , npmMMepHbIe BOMpOChI:

Moaynsums TonwmHbl 6a3bl CONPOBOXAAETCA NBMEHEHMEM 3apsaa Ablpok B 6ase. 910 npuoant 1)
K BO3HUKHOBEHWIO KOHEYHOro andopepeHumnanbHOro ConpoTMBIEHUS KONMEKTOPHOrO nepexona; 2) K
BO3HVWKHOBEHWIO ANPAY3MOHHOM EMKOCTU KONNEKTOPHOro nepexona; 3) K BO3HUKHOBEHUIO
BHYTPEHHEe 06paTHOM CBA3WN MO HAMPSAXEHWUIO; 4) K BO3HUKHOBEHWIO YACTOTHbIX CBOMNCTB
TpaH3uctopa. BeibpaTb n 060cHOBaTb NPaBUbHbIA OTBET.

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

KETPOHHBH
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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. XapakTepuCTUKM 1 NapaMeTpbl TpaH3UCTOpa NPU BKJIIOYEHUUN C O6LLLUM IMUTTEPOM.
noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

Mpennaraetcs pewntb 3 3agaqn. Npumep 3agayun: TpaH3mucTop MMeeT h ? KOaPPULNEHTbI:
h119=2kOMm, h125=5,9"10-4, h213= 60, h223=40MKCM. HanTtn h ? koathpnumneHTbl Ong CXeMbl C
obwei 6a3oii 1 0bwmm amnTTepoM. CoCcTaBUTb CXeMy COCTaBHOro TpaHanctopa O Ha AByx
OLMHAaKOBbIX TpaH3ucTopax n Hantn h11s n h21s ? koappuuneHTsI.

Tema 14. CoctaBHble TpaH3UCTOpPbl. Pa3HOBMOHOCTU OUCKPETHbIX TPAH3UCTOPOB.

JoMalHee 3afaHune , NpuMepHble BOMPOCHI:

TpaHaucTtop nmeet h ? koadppuumeHTbl: h116=500m, h126=5*10-4, h213= 100, h226=0,8MKCM.
MocTpontb cxemy coctaBHOro TpaHanctopa O3 Ha AByX OAMHAKOBbLIX TPAH3UCTOpax 1 HanTn h11a un
h213 ? koadbdpuumeHTbl. HanTn cobCTBEHHBIE NAapaMeTpbl ANns O4HOMO TPAH3UCTOPA, BKIKOYEHHOTO
no cxeme ¢ O3.

TeCTMpOBaHME , MPUMEPHbIE BONPOCHI:

LndpdpepeHumnanbHblii KOSPPULNEHT Nepeaayn Toka aMMTTepa B LIeNb KonnekTopa (a) ¢ pocTom
NOABMXHOCTU HOocuTenern 1) ymeHblwaeTcs; 2) ysennimeaetcs; 3) OT NOABMXHOCTU HOCUTENEN He
3aBumcuT. BoibpaTb n 060CHOBaTb NPaBUIIbHBIA OTBET.

Tema 15. NoneBble TpaH3UCTOPbI.

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

Mpepnnaraetcs pewntb 3 3agayn. Npumep 3apayn: YaenbHas npoBoAMMOCTb KaHana n-tuna
NnosieBoro TpaH3ucTopa [=20Cm/m 1 TonwmHa kanana I=6mkm npu HanpsxeHun Usan=0. Hantn

HanpsXxeHne otcedkn UsmoTc, cumTtas, 4To NoABMXHOCTb anekTpoHoB LUn=0,13 M2/Bc, a
OTHOCMKTENbHAsa AM3NEeKTpUYeckas NOCTOSAHHAA KPEMHUS l=12.

TecTnpoeaHue , NpuMepHbie BOMPOCHI:

Ina nonesoro TpaH3ucTOpa C ynpaBnsowWwmm p-n NePeEXo4oM U N? KaHaNoM, BKNIIOYEHHbIM MO CXeMe C
06LwWKMM NCTOKOM, NMONSIPHOCTb HaNpsiXeHus Ha 3ateope (U3n) n Ha ctoke (Ucu) OTHOCUTENBHO 3eMNK
[OJMIXHA yaoBneTsopsTb cooTHoweHuam 1) Usun > 0, Ucu > 0; 2) Usmn > 0, Ucn < 0; 3) Usm < 0, Ucmn <

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

Tema 16. TpaH3MCTOPbI NONYNPOBOAHMKOBBIX MHTErPanbHbIX CXEM.
noMalHee 3afnaHue , NpUMepPHbIe 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 AnanekTpuyeckon n3onauum (OKCUAHoro)
d=150HM, NOABMXHOCTb 3/IEKTPOHOB B KaHane [In=0,02 M2/Bc, oTHoCKTENbHAS AnanexkTpudyeckas
MPOHULIAeMOCTb okcuaHom nneHku [1=3,7, kpyTnaHa xapakTepucTiki TpaHancTopa B NOMoroil
obnactn ctokoBo BAX S=5,6MA/B, Onpenenntb eMKOCTb 3aTBOpa 1 NPeaenbHyto YacToTy

KONNoKBUyM , MpMeEpPHbIE BOMPOCHI:

OneMeHTbl HTEerpanbHbIX cXeM Ha bunonsapHbix HU MOTT-TpaH3ncTopax. OcobeHHOCTH UX
NPUMEHEHNS.

Tema 17. OnemeHTbl MHTErpanbHbiXx cxem Ha MOT-TpaH3ucTopax
LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:

. Npennaraercs pewntb 3 3agayn. [Npumep 3agayn: Y HEKOTOPOro rnonesoro TpaHamcTopa ¢
ynpaensowmm p-n nepexoaoM IcHay=2MA, Usnotc=4B. Onpenenntb Kakoii Tok ByaeTt npotekaTtb
npv 06paTHOM HaNPsXXEeHUN CMELEHNs 3aTBOP-UCTOK, paBHOM 1B.

TecTnpoBaHue , npmMMepHbIe BOMpPOChI:

HanpsixeHne npobosi B NonynpoBoAHMKOBbIX CTAbMAMTpoHax 3aBucuT 1) oT yaenbHoro
conpoTmBneHust 6asbl; 2) OT TEMNMOBOro ToKa; 3) OT UHXEKLUN HEOCHOBHbIX HOCUTENEN; 4) oT
BPEMEHW XU3HWN HocuTenel. BoibpaTtb 1 060cHOBaTb NPaBUibHbIA OTBET.

Tema 18. Oco6eHHOCTU NPUMEHEHUs TBePAOTeNbHbIX 3/IEMEHTOB B aHa/IOrOBOM
MUKpPOCXeMOTeXHUKe.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

I"Ipe,unararOTCH 2 3a8a4u. 1) onpeneneHnn ctatTn4ecknx n ouHaMnyeCcknx nonesoro TpaH3ncTopa.
2)paC‘-leT I'IpOCTeVII.IJI/IX CXeM C nNpnMeHeHnem 6I/l|'|0ﬂ$|prIX nnn nonesbiX TPAH3NCTOPOB.

Tema . UTorosas doopma KOHTpons

[MpvMepHble BOMPOCHI K 3K3aMeHy:
bunet N1.

1. OHepreTnyeckre ypoBHU TBEPLOroO Tena. 30HHas CTPYKTypa NoaynpoBOAHMKOB U TUMbI
NPOBOAUMOCTW.

2. AHanns ngeanusnpoBaHHoro guoaa. PeweHne ongpdy3noHHOro ypaBHeHus. BonbtamnepHas
XapakTepucTuka noeannuanpoBaHHOro auoaa.

bunet N2.

1. KoHueHTpaums Hocutenein B COBCTBEHHOM 1 MPUMECHOM MONYyNPOBOAHMKAX.

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

Bunet N3.
1. PekoMbuHaums Hocuteneir. PaBHOBECHOE M HEPABHOBECHOE COCTOSIHUE. Bpems XunsHu.
2. AHanus p-n nepexona B HEPaBHOBECHOM COCTOSIHUW.

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

2. XapakTtepuctnyeckune conpoTtusneHuns. bapbepHas n ondpdysnoHHas eMkocTy anona.
OKBMBaNeHTHas cxema gnoaa no nepeMeHHoMy TOKy.

Bunet N5.
1. OdpdoekT nons.

2. npﬂMaﬂ XapakTepuctmka peanbHoro gmnona. Pabota onona Nnpwn BbICOKOM YPOBHE NHXEKLUWNN.
OKBMBaNeHTHasa cxema guoaa npn NnpsaMoMm BKNHOYEHNN MO MOCTOAHHOMY TOKY.

7.1. OcHOBHas nuTeparypa:

1. SnekTpoHHbIe Npnbopsbl 1 ycTpoicTa: YuebHuk / d.A. TkaveHko. - M.: MH®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. 96C "3HaHunym".

2. PeBuy KO.B. 3aHumatenbHasi 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. 96C
"3HaHuyM".

3. Puaunyeckmne oCHoBbI 3NEKTPOHNKM: YuebHoe nocobue / B.B. YMpuxuH; YHukom Cepsuc. - M.:
Anbdpa-M: HNL UHdpa-M, 2012. - 304 c.: un.; 60x90 1/16. - (TexHonorn4yeckuim cepsuc).
(nepenneT) ISBN 978-5-98281-306-0, 1000 ak3. http://znanium.com/bookread.php?book=316836.
9BC "3HaHuyM".

4. Nrnatos, A. H. Knaccryeckas anekTpoHuKa 1 HaHO3NEKTPOHUKA [DNeKTPOoHHbIA pecypc] : y4eb.
nocobue / A. H. rnatos, H. E. ®apeesa, B. J1. CaBuHbix, B. 5. Baiicnanup, C. B. Bopobbesa. ? 2-e
naga., ctep. . M. : ®JIMHTA, 2012. ? 728 c. - ISBN 978-5-9765-0263-5.
http://znanium.com/bookread.php?book=455216. 95C "3HaHnym".

5. OnekTpoTexHMKa ¢ OCHOBaMM aNeKTPOHUKK: y4ebHoe nocobue / A.K. CnasuHckuit, U.C.
Typesckuit. - M.: N0 ®OPYM: HNL UHdpa-M, 2013. - 448 c.: un.; 60x90 1/16. -
(MpodoeccrnoHanbHoe obpasosaHue). (nepennet) ISBN 978-5-8199-0360-5, 500 aka3.
http://znanium.com/bookread.php?book=365161. 95C "3HaHnym".

7.2. lononHutenbHasa nuteparypa:
JononHutenbHasa nutepartypa:
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1. YyebHo-MeToANYeCKOEe Nocobue K NpakTUYeckM 3aHATUSAM No Kypcey "TBepaoTenbHas
anekTpoHuka" / I'. B. Tatopckag, . A. KopyaruH .? KasaHb : [KasaH. roc. yH-T], 2006 .7 ; kon. ak3
-55

2. OCHOBbI MMKPO3NEKTPOHMKM : y4ebHoe nocobue ans By3os / W. IN. CtenaHeHko .? MianaHue 2-e,
nepepaboTaHHoe 1 gononHeHHoe .? Mocksa : Jlabopatopusi bazoebix 3HaHwuiA, 2004 .? 488 c. : un. ;
22 cM. ? (TexHn4eckmin yHusepcuteT) (OnekTpoHuka) .? bubnuorp.: ¢.488 .? ISBN 5-93208-045-0,
3000. kon. ak3 - 18

3. lO30Ba, B. A. OcHOBbI NPOEKTUPOBAHNS 3NEKTPOHHBIX CpeacTB. KOHCTpYynpoBaHmMe aneKkTPOHHbIX
MOAyNein NepBOro CTPYKTYPHOrO YPOBHS [DNeKTPoHHbIV pecypc] : Jlab. npaktukym / B. A. KO308Ba. -
KpacHosipck : Cunb. dpenep. yH -T, 2012. - 208 c. - ISBN 978-5 7638-2421-6.
http://znanium.com/bookread.php?book=442089

9BbC "3HaHuym"
4. TBepLoTeNnbHas 9NEKTPOHUKA : y4ebHoe nocobue ans CTyAeHTOB BbICWIMX yHEOHbIX 3aBEOEHUA,

obyyatoLmMxcs No HaNPaBNEHUO NOArOTOBKY "ONeKTPOoHMKA 1 MUKPO3nekTpoHuka" / [Bopoxkos 3. H.
n gp.] .? Mocksa : Akagemus, 2009 .? 317, [1] c. kon. ak3 -27 .

7.3. UHTepHeT-pecypcChl:
BopoHkos 9.H. TeepaoTtenbHas anektpoHnka DOC - M.: M3W, 2002. - 181 c. €371.39 Mb

N'yptoB B.A.TBeprnoTtenbHas anektpoHuka PDF - M.: TexHocdoepa, , 2008. - 512 c. - ISBN:
978-5-94836-187-1 (3-e uaga., gon.) €4415.56 Mb

N'yces B.A. TeepaotenbHas anektpoHuka CHM - M.: CesHTY, 2004. - 635 c. - ISBN 966-7473-70-8.
©4538.11 Mb

TposH N.E. TeepnotensHas anekTpoHuka PDF - YyebHoe nocobue. Tomck.: TYCYP, 2006. ? 330 c.
©622.90 Mb

Ynbpux Wymaxep MNonynpoBooHMKoBas anekTpoHuka - www.infineon.com, 2004 Paamep: 102,63 MB
Lna canrta: MirkKnig.com

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune agncumnnuHbl "MNonynpoBoaHMKOBas anekTpoHMKa" npennonaraet UCnonb3oBaHme
cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

MporpamMma cocTtasneHa B cootBeTcTBumM ¢ TpebosaHusmm GrOC BIM1O n ¢ yyeToM pekomeHaauuii
MpOOIT BINO no HanpaeneHuto 1 Npounto noarotoskn Pagnogumanka

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHuio 011800.62 "Pagunoduauka" n npodoumnio noarotokn KeaHtosas pagnodusnka u
KBAHTOBas SNEKTPOHMKA .
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