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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
3HAKOMCTBO C (PU3NYECKUMMN NPUHLUMNaMKU paboTbl COBPEMEHHbIX MONYNPOBOAHNKOBLIX MPMHOPOB,
NenCTBME KOTOPbIX OCHOBAHO HA CBOWCTBAxX KOHTaKTa MeTani-nofyrnpoBogHUK, P-n nepexoaa,
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
9NIEKTPUYECKMX MEePexo 0B, paccMaTpmuBaloTCs oUanyeckme npoLecchl, MaTeMaTuyeckme Moaenu,
napa-MeTpbl U XxapakTePUCTUKM NONYNPOBOAHMKOBBIX AMOA0B, BUNONSPHBIX 1 NONEBbIX
TPaH3UCTOPOB, SNEMEHTbI MHTErPabHbIX CXeM Ha BUMONSIPHBIX 1 NONEBbIX TPAH3UCTOPAX,
0COBEHHOCTM UX NPUMEHEHWS B aHANOroBOW M LMAOPOBO MUKPOCXEMOTEXHMIKE.

2. MecTO AMCUMUNNUHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.6.13 MNMpodeccroHanbHbiin
obpasosaTtenbHol nporpammbl 011800.62 Paonodgumamka n oTHocuTcs K 6a3oBoi
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 3 Kypce, 5 ceMecTp.

OucunnnuHa B3.613. "TlonynpoBogHnkoBas anekTpoHrKa" BXOAMT B MPOPECCUOHANbHBIN LMK
(6nok B3) 6akanaspos no HanpaeneHuto 011800.62- "Paanoduamnka TenekoMMmyHukaummn" n
AaBnsieTcs 0653aTeNbHOM ANS U3YHEHUSI.

N3yveHne pnaHHOM ancumnnmHbl 6a3npyeTcs Ha NOAroTOBKE N0 On3MKE 1 MaTeEMATUKE B paMkax
"ocynapcTBeHHOro ctaHoapta obuwero obpasoBaHus, ANCUMNANH NOAroTOBKM H6akanas-poB Mo
HanpasneHuto 011800.62 - "Pagmodunamka TenekommyHmkaumm": b2.6.10 "omndodepeH-unanbHbie
ypaBHeHus", 53.b.1 "MeToObl MaTeMaTnyeckon duamnkmn", b2.B1 "anektpnyectso n marHetnsm",
B3.51 "ocHOBbI paano3aNneKTPOHNKN".

LvcumnnuHa cnyXXut oCHOBOW Onsi NOCNenyoWwero N3y4eHns UCUMNINH Kypca obwen gonankim
B3.0B10 "mnynbcHas n undposas anektpoHuka", b3.0B3 "LUndgposbie yctponct-sa™, b3.0B2
"MukponpoLeccopbl B MHPOPMaLMOHHbIX CUCTEMaxX".

OCHOBHOW

3. KomneteHuuu obyyarolerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwudcpposka
npuobpeTtaemMor KOMNETEHLUN

cnocobHOCTbIO cobupatb, 0606WaTh U MHTEPNPETUPOBaTh C

LLndop komMneTeHLUH

OK-11 MNCMONb30BaHNEM COBPEMEHHbIX MHHPOPMALMOHHBIX TEXHONOM NI

(0bLwekynbTypHbIE MHCPOPMaLIMIO, HEOOXOAMMYIO ANt OOPMUPOBAHNS CyXAEHNI

KOMMeTeHuun) MO COOTBETCTBYIOWNM CreunanbHbiM, Hay4HbIM, cOLnanbHbIM 1
3TU4eckum npobnemaw;

OK'1 2 6 6 )

(0BLWEKyNbTYPHbIE CMOCOBHOCTbIO K MPaBM/IbHOMY NCMO/b30BaHNIO O0LWeHay4HOW 1

KOMNETEHLIN) cneunanbHON TEPMUHONOMNN;

OK-4 CMOCOBHOCTbIO KPUTUYECKM NEPEOCMbBICNINBATE HAKOMEHHbI

(0bLekynbTypHbIE OMbIT, U3MEHSTb NPY HEOHXOANUMOCTM NPOCPUNb CBOEA

KOMMeTeHuunn) npogoeccnoHanbHom 0eaTenbHOCTH;
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Mporpamma gucumnnuHbl "MonynposogHukosas anekTpoHuka"; 011800.62 Paguoduauka; ooueHT, K.H. (poueHT) Tatopckas IM.B.

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
K-
OK-6 CnocobHOCTbIO paboTaTb CAMOCTOATENbHO U B KONNEKTUBE,
(ObuwekynbTypHbie CMOCOBHOCTb K Ky/bType CcounanbHbIX OTHOLWEHWIA;
KOMMeTeHuunm) yneTyp ’
MnK-1 CnocoBHOCTLIO MCMOoNb30BaTh 6a30Bble TEOPETUYECKNE 3HAHUSA
(npodbeccuoHanbHble (B TOM Yucre No OUCUMNANHAM NPOOUNN3aLNn) ONs PeLeHuns
KOMMeTeHLMN) NpPOodoeCcCMOoHanbHbIX 3aaay;
MK-2 CMOCOOHOCTbIO NPUMEHSITb Ha NpakTuke 6ba3oBble
(MpocheccmonantHbie n OC*JeCCVIOHaﬂbEbIe HaBbIKW; P
KOMMeTeHuunn) P ’
nK-3 CNoCoBHOCTbIO MOHUMATbL NPUHLMMLI PaboTbl 1 METOAbI
(NMpodheccmoHanbHble aKcnnyarauum COBPEMEHHOW Paano3IEKTPOHHOM 1 ONTUYECKOM
KOMMeTeHUMN) annaparypbl 1 06opynoBaHus;
MNK-6
n HOCTbIO K n
(pobeconoramesse | ochonci 1 anopoHKs
KOMMeTeHuunn) P P P ’
[K-9 CMOCOBHOCTBIO K NMPOBEAEHUNIO 3aHATUIA B y4EeBOHbIX
(NMpodheccmoHanbHble nabopaTopusX By30B): y
KOMMeTeHuunn) partop y ’

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:
1. DONXeH 3HaThb:

-MPUHLUMN OEeACTBMS BaXHEWWNX NOynpoBOOHMKOBbIX NPUOOPOB (Npexae BCero AMoaos,
OUMNONSIPHBIX 1 MONEBbIX TPAH3MCTOPOB, MHTErPasbHbIX CTPYKTYP);

- MaremMatndeckmne Moaenn nonynpoBoaHNKOBDLIX I'Ip|/|60pOB C uenbio onpeneneHnda nx
XapakKTepUCTUK N OCHOBHbIX NapamMeTpoOoB, a TakXe NoCTpoeHNE 3KBNBAJIEHTHbLIX CXEM O/14
pPa3n4yHbIX peXxnmos paGOTbI;

- 9JIEMEHTbI NHTEerpasnbHbIX CXeM Ha 6I/II'IOJ'I$IprIX M noneBbiX TPAH3UCTOpPAx.

2. IONXEeH yMeTb:
- MaTeMaTU4eCcKn onucbiBaTb PU3nyeckme nNpoLLecchbl, NPONCXOAALME B INEKTPUYECKUX Nepexonax;

- CTPOWUTb MareMmatTndeckmne Moaenin nonynposoaHNKOBDBIX I'IpVI60pOB Pa3nn4HOro Ha3Ha-4eHus, Ha
OCHOBE KOTOPbIX pacC4YUTbiBaTb UX NapamMeTpbl N CTPOUTb 3KBUBANEHTHbIE CXEMbI O/14 Pa3/IMYHbIX
pPeXnMoB 1 HaCTOTHbIX Onana3oHOB UX pa6OTbI;

- Ha OCHOBEe aHanmn3a ocobeHHOCTEl NoNynpPOBOIHUKOBLIX MPUBOPOB NPABUILHO BbIOUPAaTb
aneMeHTHyto 6asy Ons NoCTPOEHUS PaaNOTEXHUYECKUX YCTPOWCTB.

3. 0ONXeH BnageTb:

- METOAaMM aHanMaa v CMHTe3a Paano3eKTPOHHbIX YCTPOWMCTB C y4eTOM 0cobeHHOCTen paboTol
NONyNpPOBOAHNKOBLIX MPMOOPOB B Pa3NNYHbIX PEXMMaxX 1 YaCTOTHbIX AMana3oHax UX NpUMeHeHUsI.

- HaBblkamn paboTbl ¢ y4ebHOI U Hay4YHOWN NTEpPaTypoil.

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb 1 FOTOBHOCTb:

- K pelleHnto 3a4a4 aHanmsa 1 CrHTe3a paamoaNieKTPOHHbIX YCTPOWCTB HA COBPEMEHHO
anemeHTHol Hbase

- 9KCMNyaTMpPOBaTb COBPEMEHHYIO PaAMO3NEKTPOHHYIO annaparypy 1 obopyaosaHue
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Mporpamma gucumnnuHbl "MonynposogHukosas anekTpoHuka"; 011800.62 Paguoduauka; ooueHT, K.H. (poueHT) Tatopckas IM.B.

- paboTaTtb C COBPEMEHHbIMU 06pa30BaTENbHLIMUA 1 MHPOPMALIMOHHBIMK TEXHONOMNSIMIA

4. CTpyKkTypa U cogepXxaHue AUCLUMNUHBI MOAYNS
Obwas Tpya0EMKOCTb ANCLIMMNIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOHHOIr0 KOHTPONS ANCUMNMNNHBI 9K3aMeH B 5 cemecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OOMNycKa K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yoo0B.);

54 6anna 1 MeHee - "HeyOoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHOW paboTbl Mo AucuMNIMHe/ MORYNIO
TemaTuueckui NnaH GUCLUNINHBI/MOAYNS

Buabl n yachbl
Pasgen ayauTopHOM paborThbl,
Hepnens MX TPy RO0EMKOCTb Tekywme copmbl
N 'D'":n":)v;lr;,lvs""b'/ CemecTP omectpal (B 4acax) KOHTpOnst
Nex vmI'Ipaxmqecmeﬂaéoparopuble
L 3aHATUSA pabortbl

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

no-nyrnpoBOAHNKOB.

Tema 2. PekoMbuHauus
2. HoCuTe-nen. 5 2 2 0 0

Tema 3. 3akoHbl Eov'ﬁzmﬁgzoe
3. [OBUXEHNSA HOCUTENEN B 5 3 2 0 0 3anaHne

nonynpoBoOAgHMKAX.

Tema 4. OnekTpuyeckne Eg;;mﬁ:goe
4. [nepexofbl. 5 4 2 0 0 sananmne

Tema 5. AHanus p-n -I[Ievfc:;TbMMpeoHBHaoHeme

nepexona B
. HepaBHOBECHOM 5 o 2 2 0 ggz:;”;eee

COCTOSIHUW.

Konnoksuym

Tema 6. lMncbMeHHoEe
6. |lMonynpoBOAHNKOBbIE 5 6 2 2 0 nomatuiHee

anoabl. 3apaHve

TectuposaHue

Tema 7. ObpaTHas MNucbMeHHoe
7. |xapakTepucTunka 5 7 2 2 0 JoMallHee

peanbHOro anoaa. 3apaHve
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CtpaHwnua 6 n3 16.

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'D'"Kn"(")v;lr;;v;”b'/ Cemectp cemecTpal (B yacax) KOHTpONsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
[MucbMeHHoe
Tema 8. BapbepHas u [OMAWHEE
8. [amdpdpysnoHHas 5 8 2 2 0 sananmne
€MKOCTK auona.
[MncbMeHHoe
Tema 9. bunonspHbin mMallHee
9. [1ema 9. burionsp 5 9 2 2 0 foma
TPaH3UCTOP. 3apaHve
[MncbMeHH
Tema 10. Ctatnyeckme CbMEHHOE
noMallHee
10.|xapakTepncTnKm 5 10 2 2 0 3anaHme
TpaH3ncTtopa OBb.
Tema 11.
TectnposaHue
KensaneTIAn CXeNa 1 MvcbmerHo
11. 5 11 2 2 0 JomMallHee
cTaTnyeckue
3apaHve
napameTpbl
TpaHaucTopa Ob.
Tema 12. lMncbMeHHoEe
HdunHamunyeckne noMallHee
. 12 2 2
12 napameTpsbl 5 0 3apaHve
TpaHaucTopa Ob.
Tema 13.
XapakTepucTuku un [MncbMeHHoe
napameTpbl 1 5 5 noMallHee
13. TpaH3ucTopa npu 5 3 : 3apaHve
BK/IIOYEHUN C 0OWUM
SMUTTEPOM.
TectnposaHve
MNucbmeHHoe
. TaBHbl
14. Ie:§3llngob? aBHbIC 5 14 2 2 0 JomaliHee
P pel. 3apaHve
TecTnposaHue
lMncbMeHHoe
. Bbl
5, 1eua 19. Tlonessie 5 | 15 | 2 2 0  |nomawree
P po!. 3apaHuve
Konnoksuym
Tema 16. TpaHsncTopsbl lNncbmeHHoe
16.|nonynpoBoaAHNKOBbIX 5 16 2 2 0 JoMallHee
NHTErpasnbHbIX CXEM. 3apaHve
TecTtuposaHue
Tema 17. OnemeHThbI lNvncbmeHHoe
17.|MHTEerpanbHbIX CXeM Ha 5 17 2 2 0 JomatliHee
MOIT-TpaH3ncTopax. 3ajaHve
7 SAEKTPOHHBH
PernctpaunoHHbiii Homep 690517 8 VHHBEPCHTET
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA paborbl

Tema 18. OcobeHHOCTH

NPUMEHEeHUA [MncbmeHHoEe

TBEpOOoTENbHbIX JoMallHee
18. 1 2
8 3J/IEMEHTOB B 5 8 2 0 3agaHune

aHanorosow

MUKPOCXEMOTEXHUKE.

Tema . Itorosas 5 0 0 0 Ok3ameH

doopma KOHTponsA

Ntoro 36 28 0

4.2 CopepxaHue OUCLUMNIMUHbI
Tema 1. BBeoeHue B ou3nKy No-nynpoBOOHUKOB.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

OHepreTnyeckne ypoBHM TBEPAOro Tena. 3o0HHas CTPYKTypa NosynpoBOL-HUKOB U TUMbI
NPOBOAN-MOCTUN. 3aKOHbI pacnpe-aeneHns HocuTener B 30-Hax NonynpoBoAHnka. KoHueHTpaums
HocuTe-nein B COBCTBEHHOM M NMPUMECHOM NONYNpPOoBOA-HUKAX. [10OBUXHOCTb HO-CUTENEN.
OneKkTponpo-BOAHOCTb

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

PaBHOBeCHoOE 1 He-paBHOBECHOE COCTOSAHUE. BpeMFI XN3HN. HOBer-HOCTHaﬂ peKOMﬁVlHaLI,I/IFI.
PekoMbuHaums Ha NPU-MeCHbIX LLeHTpPax.

Tema 3. 3aKOHbI ABMXEHUA HOCUTENEN B NOSYNPOBOAHUKAX.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

KnHe-Tuka HocuTenein. godoekT nons.

Tema 4. dnekTpuyeckue nepexonbl.

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

PasHoBungHoCTM anekTpuyecknx nepexonos. Knaccudpukaums p-n nepexonos. CTpykTypa p-n
nepexona. AHanu3 nepexona B paBHOBECHOM COCTOSHUM.

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

KoHTakT MeTann-nonynpoBogHuK. ['eteponepexobl
npakTnyeckoe 3aHsitne (2 4aca(os)):

PeweHne 3anau.

Tema 6. NMonynpoBoaHUKOBbIE ANOAbI.

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

AHanns noeannsnpoBaHHoro anona. PeweHne ondgy3noHHOro ypasHeHus. BonbtamnepHas
xapakTepucTika naeannm3npoBaHHOro anoaa. XapakTepucTnyeckme ConpoTUBNEHUSI.

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

PeweHne 3anav.

Tema 7. ObpaTHasi xapakTepucTuKa peanbHOro guoaa.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

Buabl I'Ip0609| nepexona. rlpHMaﬂ XapakTepucTtuka peasibHOro gnona. PaboTa onona npwn BbiICOKOM
YypOBHE NHXEKUWNN. OKBUBANEHTHbIE CXEMbI AMona npwn O6paTHOM N NpPsAMOM BKJTIOHEHNAX O
NOCTOAHHOMY TOKY.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

KETPOHHBH
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PeweHne 3anav.
Tema 8. bapbepHas n pudppy3noHHasa eMKOCTU avoaa.
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

OKBMBANEHTHbIE CXEMbI Anoaa no nepeMeHHOMy TOKY. Tunbl 4MOJ0B: CUNOBbLIE ONOAbI,
CTa6I/IJ'IVITpOHbI, nMnynbCHble anoabl, oMOoObl WoTTkn, Bapukanbl.

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

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

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

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

PeweHve 3apau.

Tema 10. Ctatuyeckue xapaktepucTuku TpaHsucropa OBb.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Moaenb Monna-36epca.YpaBHeHns Monna-96epca anst BXOAHbIX U BbIXOAHbBIX XapakTepucTuk
TpaH3ucTopa. SKBMBANEHTHAsA cXxeMa TpaH3ncTopa A5 NOCTOSHHbIX COCTaBNSOWMX.

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

Tema 11. ManocurHanbHasi 3KBMBaNieHTHasi CXxema M ctaTudeckue napameTpbl TpaH3UCTopa
OBb.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

OKBMBaANIEHTHasA cxema 4515 NepPeMeHHbIX cocTaBnsitowmx. KoadpdmumneHT nepegadn aMUTTEPHOro
Toka. dundbdepeHumanbHbie CONPOTMBNEHNSI SMUTTEPHOMO M KONNIEKTOPHOMO NEPeXoi0B.
KoadbcpmumeHT obpaTHoit cBsi3n no HanpsixeHuto. O6beMHoe conpoTusneHne 6asbi.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anau.

Tema 12. IuHamuyeckune napameTpbl TpaHaucropa Ob.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

bapbepHble n ondy3noHHbIe eMKOCTU TpaH3ncTopa. KoadonumneHTbl MHXeKUM 1 nepeHoca.
KoagpdomumeHT nepenaym Toka. lNpenenbHas n rpaHnyHas yactora. MakcumanbHas yactoTa
reHepauuu.

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

PeweHne 3anav.

Tema 13. XapakTepucTvkm u napameTpbl TPaH3MCTOpa NPU BKJIKOYEHUMU C OOLLLUM AIMUTTEPOM.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

JkBuBaneHTHas cxema O3 Onsa NOCTOSHHbIX cocTasngwowmx. Ctatnyeckne u oguHamMmmdeckue
napameTpbl TpaH3UCTopa. OKBMBASIEHTHAS CXeMa A1 NEPEMEHHbIX COCTaBNSAOWMX.

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

Tema 14. CoctaBHble TPaAH3UCTOPbI.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

TpaH3ncTop, BKIOYEHHbIV MO cxeMe ¢ 0bWumM KonnektTopoM. peiidooBble TpaH3UCTopbI.
Pa3HOBMOHOCTM ONCKPETHBIX TPAH3UCTOPOB.

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

Tema 15. lNoneBble TpaH3UCTOPbI.
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):
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Knaccugomkaums nonesbix TPaH3UCTOPOB. [1oneBon TpaH3UCTOp C yrNpasnsowmm p-n Nepexonom.
MpuHuun gencteusa. Ctatnyeckme xapakTepucTukKn U napameTpbl NONEBbIX TPAH3UCTOPOB.
OkBmBaneHTHasa cxema. MAl-TpaH3ncTopbl. CtaTnyeckne xapakTepuCcTUkn 1 napameTpsl
OkBmBaneHTHasa cxema MII-TpaH3ncTopa.

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

PeweHune 3apau.

Tema 16. TpaH3ucTOPbI NONYNPOBOAHUKOBbIX UHTErpasbHbIX CXEM.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

WHTerpanbHble n-p-n TPaH3UCTOPbl: MHOFO3MUTTEPHBLIE N MHOTOKONNEKTOPHbIE TPAH3UCTOPbI;
cynepbeTa TpaH3nCTOpbI: TpaH3ucTopbl ¢ 6apbepom WoTtTkn. OcobeHHocTn undposbix NC Ha

B6UNONSAPHLIX TPAH3MUCTOPAX

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

PeweHwne 3apau.

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

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

3anomMnHaruwme.

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

PeweHne 3apau.

Tema 18. OcobeHHOCTH npuMmeHeHusa TBepaoTesibHbIX 3/IEMEeHTOB B aHanorosomn

MUKPOCXeMOTeXHUKe.

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

AHanoroBble MHTerpanbHble CTPYKTYpPbl. YCUNUTENbHbIE Kackaabl Ha BUNONSIPHBIX U NONEBbIX
TpaHauctopax. Ctatnyecknii pexxuMm yCUnuTenbHoOro kackaaa. 3afaHne pexmuma no nocTositHHOMY
TOKY 1 ero ctabunmaauns. Obwwnii aHanma. AHann3 yCUnnTeNbHOro Kackana no nepeMeHHoMy Toky.
JLoBPOTHOCTb YCUNNTENBHOrO Kackaaa.

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

PeweHune 3apau.

4.3 CTpyKTypa 1 copgepxaHue caMOCTOSITeNIbHOM paboTbl AUCLUMMNINHBI (MOLYNSA)
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N Pasnen Cemect Henens | camoctositenbHow [TpymoeMKoCTb ;%%%:L;(:Z;Ezg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) a60TbI
CTY.eHTOB P
Tema 3. 3aKOHbI noaroToBkK
ema 3. 3ako } 0OroToBka noMalHee
. |ABMXEHNS HocuTenen B 5 3 |oomMawHero 1 .
nonynpoBOgHMKAX. 3agaHus
Tema 4. SnekTpnyeckmn NOAroToBK
puyeckue OAroToeka ooMalHee
. |[nepexonbi. 5 4 JOoMallHero 1 sananmne
3agaHus
noarotoeka
Tema 5. AHanus p-n uoﬂamHero 5 nomauHee
HW
_|nepexopa B 5 5  |aananus 3apaHve
HepaBHOBECHOM LT OTOBKA K
COCTOSIHUW.
TeCTMPOBAHIIO 1 TecTupoBaHue
noarotoeka
MawH
Tema 6. AOMalHero 1 ggu:Hmeee
. [IMonynpoBoaHNKOBbIE 5 6 [3apnaHus
anoabl. noaroToeka K
KONMOKBUIYMY 2 KONNOKBUYM
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
noaAroToBKa
MallH
Tema 7. ObpaTHas AomauHero 2 gg ﬂ:Hmee ©
7. [xapakTtepucTtumka 5 7 |3apaHus
peanbHOro guoaa. noarotoBka K
TECTMPOBAHMIO 1 TecTMpoBaHune
Tema 8. bapbepHas u noarotoska
8. |[andpy3noHHas 5 8 |momawHero 3 ggz::JMHee ©
eMKOoCTW amnoaa. 3agaHus
9 Tema 9. bunonsapHbin 5 9 Hgﬂ;ﬂﬁ:ﬁg 3 noMallHee
TPaH3UCTOp. sanaHms 3ajaHve
Tema 10. Ctatnyeckue noarotoeka
10.|xapakTepncTmkm 5 10 |oomawHero 3 g'ao,zgﬁmf ©
TpaHaucTopa OBb. 3ajaHuns
Tema 11. NOAroTOBKa
MaJ'IOCI/IFHaJ'IbHaFI JOoMallHero 2 AomallHee
{1 [oKBMBaneHTHas cxema u| ¢ 11 |samanms 3afiaHne
‘[cTaTnyeckue
napameTpbl NoAroToBka K 1 TECTUDOBAHM
TpaHauncTopa Ob. TECTUPOBAHNIO SCTUPOBAHNS
Tema 12.
NOAroToBK
12 LduHamnyeckne 5 12 ngﬂa?u:erc? 3 noMallHee
‘InapameTpol sananms 3apaHve
TpaHaucTopa Ob.
Tema 13.
XapakTepucTukm n
noaroToBKa
13 [napametpol 5 13 |nomawnero 3 noMallHee
‘ITpaHaucTopa npu sanaHms 3ajaHve
BKJTIIOYEHUM C 0OLWNM
SMUTTEPOM.
noaroToBKa
T 14.C JoMallHero 2 ggz::];: ©
14 |Tema 14. CocTagHble 5 14 |zapnamns
TPaH3NCTOPbI. HOATOTOBKA K
TECTVPOBAHMIO 1 TecTmpoBaHune
noaroToBKa
T 15 M JOoMallHero 2 ggz::JMHee ©
15 |Tema 15. Tlonesebie 5 15 |3apamms
TPaH3NCTOPbI. HOATOTOBKA K
TECTVPOBAHMIO 1 TecTmpoBaHune
noaroToBKa
omauwHee
Tema 16. TpaHancTopbl LoMalHero 1 g'auaHme
16.|nonynpoBOOHNKOBbIX 5 16 [3adaHus
NHTErpasnbHbIX CXEM. noaroToeka K
KONNOKBIYMY 2 KONNOKBUYM
noaroToBKa
MallH
Tema 17. SnemeHTbl noMaLHero 2 NN
17.|nHTErpanbHbIX CXEM Ha 5 17 |3adaHus
MOT1-TpaH3ncTopax. NoAroToBKa K
TECTMPOBAHMIO 1 TecTupoBaHue
PeructpaumnoHHbIii Homep 690517 OBAEKTPOHHEH
Bl VHHBEPCHTET
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Buabl
N Paspen Cemecp Hepens | camocTositensHoi [TpynoeMKoCTb| g‘:ﬂ%’:‘;y;g:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTY,EeHTOB
Tema 18. OcobeHHOCTH
NPUMEHEHIA rnoaroTtoska
18. TBEPOOTENbHbIX 5 18 |nomawnero 3 aomMalHee
9/IEMEHTOB B 3a0aHMs 3agaHue
aHanorosou
MUKPOCXEMOTEXHUKE.
Ntoro 44

5. ObpasoBartenbHble TEXHONMOMUU, BK/IOYAA UHTEPaKTUBHbIE hopMbl 06yUYeHUS

JvcumnnuHa HaueneHa Ha OopMUMPOBaHMNE 0BLWEKYNbTYPHBIX 1 NPOGECCMOHANBbHBIX KOMMETEHLMIA:
MK-1 - cnocobHocTb ncnonb3oBaTth 6a30Bble TEOPETUYECKNE 3HAHNS ONS PELEHNS
npodpeccmnmoHanbHbIX 3a0ay;

MK-2 - cnocobHOCTb NPUMEHATL Ha NpakTuke 6a30Bble NPOecCMoHanbHbIe HABbIKW;

MNK-3 - cnocobHOCTbIO aKCNNyaTMpoBaTh COBPEMEHHYIO (OU3NYECKYIO annaparypy n obopynoBaHue;

MK-5 - cnocobHOCTbIO NPUMEHSITL HA NpakTKe 6a3oBble 06WENPOdECCHOHANbHBIE 3HAHMS TEOPUM
N METOO0B PU3NYECKUX NCCNenoBaHNiA (B COOTBETCTBUM C MPOdoUIEM NOArOTOBKM);

OK-1 - cnocobHOCTb MCNONb30BaTh B MO3HABATENIbHON U MPOGECCMOHANBHOW 0EATENIbHOCTY
6a30Bble 3HaHNS B 06NacT MateMaTkn U eCTECTBEHHbIX HayK;

a Takxe

MK-6 - cnocoHbHOCTbIO NONb30BaTbCS COBPEMEHHBIMM MeToAamMy 06paboTku, aHanmsa n cMHTesa
domandeckon nHgopmauum (B cCooTBeTCTBUM € npodounem noarotosku) (MNK-6);

MK-8 - cnocobHOCTbIO NOHMMATL M UCNONb30BaTh HA MNPaKTUKE TEOPETUYECKME OCHOBbI
opraHM3auumn 1 NNaHNpoBaHUA U3NYECKNX NCCNEOOBAHUI;

OK-3 - cnocobHocTblo NpuobpeTaTb HOBbIE 3HAHMS, UCNONb3YS COBPEMEHHbIE 06pasoBaTeNbHbIE U
MHCPOPMALIMOHHbIE TEXHONOTUN.

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOssi yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMIUHBI U yueOHO-MeToauyeckoe obecrneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. BBepeHue B ou3uKy no-nynposoaHUKOB.

Tema 2. Pekom6buHauust Hocute-nen.

Tema 3. 3aKOHbI ABMXEHUA HOCUTENENn B NONYNPOBOOHUKAX.

JoMallHee 3ajaHue , NPUMEpPHbIE BONPOCHI:

Mpepnaraetcs pewntb 3 3anayn. MNMpumep 3agayn: Hantm cobCTBEHHYIO KOHLEHTPaLUUIO KPEMHMSA
npu TO =300K. Bo ckonbko pa3 U3MeHMTCS COOCTBEHHASA KOHLEHTpauns CBOOOL4HbBIX HOCUTENEN
3apsgna B KpeMHun, ecnu Temneparypa ysenndintcs Ha 500C? WnpuHa 3anpeleHHon 30Hb! Ans
KpemHus ¢3=1,1 B. OdgpekTnBHbIE NIOTHOCTM COCTOAHUA Ansa KpemHus Nv=1,02*1019cm-3,
Nc=2,8"1019cm-3.

Tema 4. dnekTpuyeckue nepexonbl.

LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

[Mpepnaraetcsa pewntb 3 3agayun. Npumep 3agayn: . Vimeetcs repMaHmeBbl p-n-nepexos C
kKoHueHTpauunen No=103 Na, npuyem Ha kaxable 108 atoMOB repMaHns NPUXoAUTCS OOUH aTOM
akuenTtopHon npumecn. OnpenenvTb PaBHOBECHYIO BbICOTY NOTEHUMaNnbLHOro 6apbepa npu
Temnepatype T=300K ( koHueHTpaumu atoMoB N 1 MOHN3NPOBAHHBLIX aTOMOB Ni MPUHATbL PaBHbLIMU
4,4*1022 n 2,5*1013 cM-3 COOTBETCTBEHHO).

Tema 5. AHanus P-n nepexona B HepaBHOBECHOM COCTOSAAHUMN.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

lMpennaraetcs pewntb 3 3agaqn. Npumep 3agayu: . ViMeetcs repmaHneBbln p-n-nepexon ¢
koHueHTpauunen No=103 Na, npuyem Ha kaxable 108 aToOMOB repmMaHunsa NpUXoanTcs O4nH aToM
akuentopHoi npumecu. Onpenenvte PaBHOBECHYIO BbICOTY NOTEHUMaNnbHOro bapbepa npm
Temneparype T=300K ( koHueHTpaumm aToMoB N 1 MIOHN3MPOBAHHbBIX aTOMOB Ni NPUHATL PaBHbIMU
4,4*1022 n 2,5*1013 cM-3 COOTBETCTBEHHO).

TecTupoBaHue , NpUMepHbIE BONPOCHI:

BbibpaTtb 1 060CHOBaTb NpPaBUNbHbIA OTBET: B HEPaBHOBECHOM COCTOSIHUM 9KBUBANEHTHOE BPEMS
XU3HM N3ObITOYHBLIX HOCUTENEN onpenenseTcs 1) BpEMEHEM XU3HM OCHOBHbIX HOCUTENENA; 2)
BPEMEHEM paccacbiBaHNS N3ObITOYHbLIX HOCUTENEN; 3) BPEMEHEM XU3HWN HEOCHOBHbIX HOCUTENEN; 4)
BPEMEHEM HAKOMNNEHNS N30bITOYHBIX HOCUTENE

Tema 6. NonynpoBoaHMKOBbIE AMOAbI.
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

Mpepnaraetcs pewntb 3 3anayn. MNMpumep 3apayu: B noeansHom p-n nepexone obpartHbIin TOK
HacblweHms 10=10 -14A npn T=300K 1 10=10-9A npu T=1250C. Onpenenutb, B KakoM cry4ae
Hanps>XeHune Ha p-n nepexone OyneT MeHbLEe 1 Ha CKONMbKO, ECN NPSIMOW TOK paBeH 1MA.

KONNOKBUYM , NMPUMEPHbIE BOMPOCHI:

OTBeTUTb HA BOMPOCHI 1 060CHOBaTb OTBETHI:1)rAe pacrnonaratoTcs .BafieHTHble YPOBHU LOHOPHOM 1
akuenTopHoi npumecn? ; 2) roe pacnonaraetcst yposeHb depmm (B COOCTBEHHOM MOJYNPOBOAHMKE

Tema 7. ObpaTHasi xapakTepucTuKa peaZibHOro gmoaa.

JoMmallHee 3afaHune , npuMepHble BOMpPOCHI:

. MNpennaraetcsa pewuntb 3 3agayun. Npumep 3apaq4n:OnpenennTb, BO CKONbKO pas U3MEHUTCS
AndpdoepeHLmanbHoe ConpoTUBIEHME U COMPOTMBIEHME MO NOCTOSAHHOMY TOKY MOYnpPOBOLHUKOBOIO
anoja ¢ U3MeHeHneM Temneparypbl okpyxatouwen cpetbl ot 270C no 600C npu npsmMom
HanpsxeHun 0,5B.

TecTMpoBaHue , NpMepHbIE BOMPOCHI:

PaBHOBecCHas WnprHa CTyrneH4yaroro p-n-rnepexona ¢ yBenm4yeHneM BbiCOTbl MOTEHLNANIbHOMo
bapbepa B 4 pa3a 1) ymeHbluaeTcsl B 4 pasa; 2) yMeHbluaeTcs B 2 pasa; 3) He uameHsietcs; 4)
yBenn4mneaeTcs B 2 pasa.

Tema 8. BapbepHasa u pudpcpy3moHHas eMKoCcTu auopaa.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

Onpepnenntb AU dY3MOHHYIO EMKOCTb U AnddepeHumanbHoe ConpoTUBNEHNE repMaHeBoro
avopa, pabotatowero npy T=300K n HanpsxeHun U=0,25B. ObpatHbiit Tok 10=10MKA,
ANPGPYy3NoHHaAs anmHa anekTpoHoB Ln=0,1cM, NOABNXHOCTb 3NEKTPOHOB [n=0,39m2/Bc, TonwwmHa
6a3bl w=10-4cM. Kak nameHatcs audpdpepeHumanbHoe conpoTuBneHne n angdy3noHHas eMKOCTb
avopna npuv ysennyeHum temnepartypbl Ha 60K?

Tema 9. BunonsipHbi TpaH3nUCTOP.

JoMmallHee 3afaHune , NpuMepHble BOMpPOCHI:

Mpennaraetcs pewntb 3 3agaqun. Npumep 3agayn: Onpenenvtb anddgepeHumnanbHoe
COMpOTMBIEHME KONEKTOPHOro nepexoa ofis repMaHmeBoro n-p-n tpaH3uncropa, ecnm Na=1015
cM-3, w=30mkM, Uk=5B, Ia=1MA, L=0,1MM, Onanektpryeckas npoHULAEMOCTb repMaHuns O=16, 0 ~1,
[a=1mMA.

Tema 10. CtaTuuyeckue xapaktepucTuku tpaHaucropa Ob.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

Mpepnaraetcs pewntb 3 3anayn. MNMpumep 3agayn: TpaH3UCTOP BKIKOYEH MO Cxeme ¢ 0bwein 6asoi.
Onpepenutb conpoTtuBneHne amMnTTepHoro nepexona npu T=300K, ecnu [a=2MA. Kak nameHuntcs
COMpPOTMBNIEHME SMUTTEPHOrO Nepexona, ecnu temneparypa ysenmymntcsa Ha 30K?

Tema 11. ManocurHanbHasi 3KBUBaJIeHTHasi CXxeMa U ctatudyeckue napameTpbl TPaH3UCTOpPaA OBb.

LoMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:
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. NMpepnaraetcsa pewntb 3 3agayu. Npnmep 3ana4m: BbiCOKOYACTOTHbIA TPAH3UCTOP Ha YacToTe
fuam= 20MI 4 nmeet Moaynb KoagpdpmumneHTa nepenadn h21s=6. cratnyecknin KoOappuLmMeHT Toka
6a3bl h215=50. HaliT yacToTy, Ha KOTOPOI MOAYNb KO3hPMLIMEHTA NEepeaayn Toka aMmTTepa
YMEeHbLLAeTCs B 2 pasa Mo CPaBHEHMUIO CO CTATUYECKUM KO3MPULMEHTOM TOKa SMUTTEpA.
TecTnpoBaHune , NpMMepHble BOMPOCHI:

Moaynsiums TonwmHbl 6a3bl CONPOBOXAAETCA N3BMEHEHMEM 3apsaa Ablpok B 6aze. 1o npuoant 1)
K BO3HUKHOBEHWIO KOHEYHOro andopepeHumnanbHOro ConpoTMBAEHNS KONNMEKTOPHOrO nepexona; 2) K
BO3HWKHOBEHWIO ANPAY3NOHHOM EMKOCTY KONNEKTOPHOro nepexona; 3) K BO3HUKHOBEHWUIO
BHYTPEHHEen 06paTHOM CBA3WN MO HAMPSAXEHWUIO; 4) K BO3HUKHOBEHWIO YaCTOTHbIX CBOMNCTB
TpaH3ncTopa. Bbibpatb 1 060CHOBaTb NPaBUNbHbIA OTBET.

Tema 12. IuHamunyeckune napameTpbl TpaHaucropa Ob.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

Mpennaraetcs pewntb 3 3agayn. Npumep 3agayn: Ha HU3KMX YacToTax KOaGOMUUNEHT nepenayu
ToKa amuTTepa TpaHamctopa h216=-0,9, ero npeaenbHas Yactota fa=1,1MI"y. OnpenennTsb: a)
MoAynb KOadhdomumeHTa nepenaym Toka aMuttepa Ha yactote 2MIu; 6) yacToTy, Ha KOTOPOW MO4Y b
KoadtpdpuLmeHTa nepenaym Toka aMmTTEPa yMEHbWUTCS 00 3Ha4yeHus 0,5.

Tema 13. XapakTepucTUKM U NapameTpbl TPaH3UCTOpa NPU BKOYEHUU C OOLLUM 3MUTTEPOM.
JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

Mpennaraetcs pewntb 3 3agaqn. Npumep 3agayun: TpaH3mucTop MMeeT h ? KOaPULNEHTDI:
h113=2kOMm, h123=5,9"10-4, h213= 60, h225=40MKCM. HainTn h ? koadbpuumeHTbl Ans CXxembl C
obuwein 6a3oii 1 0bwmm amnTTepoM. CocTaBUTb CXeMy COCTaBHOro TpaHanctopa O3 Ha AByx
OLMHAKOBbIX TPaH3ucTopax 1 Hantn h11a n h21a ? KoappuUnEHTHI.

Tema 14. CocTtaBHbIE TPAH3UCTOPbI.

JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

TpaHaucTtop nmeet h ? koadppuumeHTobl: h116=500Mm, h126=5*10-4, h213= 100, h226=0,8MKCM.
MocTpontb cxeMy coctaBHOro TpaHanctopa O3 Ha AByX OAMHAKOBbLIX TPAH3UCTopax U HanTn h11a un
h213 ? koadhcbuumeHTbl. HainTn cobCTBEHHBIE MapaMeTpbl s 04AHOMO TPaH3UCTOPa, BKIKOYEHHOI0
no cxeme ¢ O3.

TecTnposaHune , NpMMepHble BOMPOCHI:

OdudpbdpepeHumanbHbin KOIPULNEHT rnepenayn Toka amMnTTepa B Lenb Konnekropa (a) ¢ pocTom
NOABUXHOCTU HOcuTenen 1) ymeHblaeTcs; 2) yenuyneaeTcs; 3) OT NOABUXHOCTU HOCUTENEN He
3aBucuT. BolibpaTb 1 060CHOBAaTb NpPaBUbHbIA OTBET.

Tema 15. NoneBble TpaH3UCTOPbI.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

Mpepnnaraetcs pewntb 3 3agayun. Npumep 3apayu: YaenbHas npoBoANMOCTb KaHana n-tuna
nonesoro TpaH3ncropa [=20Cm/M 1 TonwmHa kanana I=6mkm npw Hanﬁmermm Usn=0. Hantn
HanpsxeHne otcedkn UsmoTc, cumTas, 4To NoABUXHOCTb anekTpoHos LUn=0,13 M2/Bc, a
OTHOCUTENbHAs OM3NeKTpUYeckas NOCTOSAHHAA KPEMHUS O=12.

TecTupoBaHune , NPMMepPHbIE BOMPOCHI:

[lns noneeoro TpaH3McTopa C ynpaensiowmm p-n Nepexoaom 1 N? KaHanoMm, BKIIOYEHHbIM MO CXeEMe C
06LWMM NCTOKOM, MONSAPHOCTb HanpsixeHns Ha 3ateope (Uaun) n Ha cToke (Uck) OTHOCUTENBHO 3EMNN
[ONXHa yooBNeTBOPATb CoOoTHOWeHnaM 1) Usn > 0, Ucn > 0; 2) Usm > 0, Ucn < 0; 3) Usn < 0, Ucu <
0; 4) Usn < 0, Ucn >0.

Tema 16. TpaH3UCTOpPbI NONYNPOBOAHUKOBbIX MHTErPaNbHbIX CXEM.

JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

Mpennaraetcsa pewntb 3 3agayn. Npumep 3apayn: B MIN- TpaH3ucTope € KaHanoM n- Tuna wupnHa
3areopa 0,8 MM, onnHa kaHana L=5 Mkm, TonwmHa cnosi AnanekTpu4eckon na3onsumm (OKCMaHoro)
d=150HM, NOABUXHOCTb 9NEKTPOHOB B KaHane Dn=0,02 mM2/Bc, oTHOCUTENbHas gmanekTpuyeckas
NPOHNLAEMOCTb OKCULAHOW MNEeHKN [=3,7, KPYTU3HaA XapakTepucTukn TpaH3nucTopa B Noforom
obnactu ctokoBoit BAX S=5,6MA/B, OnpenennTb eMKOCTb 3aTBOpPA M NPeaenbHyo 4acToTy
KONNOKBUYM , NPMMEPHbIE BOMPOCHI:
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st kakoro Tmna NpoBOAUMOCTM Hasbl TPaH3UCTOP xapakTepuayeTcsl 6onee BbICOKUM
KO9dhOULMEHTOM ycuneHms n 6onbwimnm bbicTpoaenctenem? 1) ablpoyHbIA TUN NPOBOAUMOCTHU; 2)
SNEKTPOHHbIV TN NPOBOAUMOCTM; 3) OT TUMNA NPOBOANMOCTM 6a3bl He 3aBUCUT. BbibpaTb 1
0bocHOBaTb NpPaBUbHbIA OTBET.

Tema 17. dnemeHTbl UHTErpanbHbix cxem Ha MOT-TpaH3ucTopax.
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

Mpepnnaraetcs pewntb 3 3agayn. NprumMep 3agayn: Y HEKOTOPOro NoONeBoro TpaH3ncTopa ¢
ynpaensowmum p-n nepexoaoM IcHay=2mA, Usnotc=4B. Onpenenntb Kakoii Tok byaeTt npotekaTtb
Npv 06paTHOM HanPsXXeHUN CMeLeHNs 3aTBOP-UCTOK, paBHOM 1B.

TeCcTMpoBaHue , NPMMepPHbIE BOMPOCHI:

OuchdpepeHumanbHOe CONPOTMBIEHNE 3MUTTEPHOMO Nepexona ¢ POCTOM Toka amMuTTepa 1)
yMeHblaeTcs; 2) yBennymeaetcs; 3) He nameHsietTcs. Bolbpatb 1 060CHOBaTb MPaBUbHbIA OTBET.

Tema 18. OcO6€HHOCTU NPUMEHEHUs! TBEPAOTENbHbIX 3/IEMEHTOB B aHaNoroBom
MUKPOCXEMOTEeXHUKe.

LoMalHee 3afaHne , NpUMepPHbIE BOMPOCHI:

18. lNpennaratorca 2 3agayn: 1) onpeneneHne cTatMyecknx U JUHaMNYeCcKmnxX XxapakTepucTuk
NONEBOro TpaH3ncTopa. 2)pacyeT NPOCTENWNX CXEM C NPUMEHEHVEM BMNONSPHBIX MW NONEBbIX
TPaH3MCTOPOB.

Tema . UToroesasi popma KOHTpons

MpuMepHbIEe BONPOCHI K 9K3aMEHY:

Bunet N1.

1. SHepreTuyeckme ypoBHU TBEPOOro Tena. 3oHHas CTPyKTypa nonynpoBOAHUKOB U TUMbI
NPOBOAMMOCTMW.

2. AHanua ngeannsnposaHHoro anoga. PeweHne ondpdpy3moHHOro ypaeHeHus. BonbtamnepHas
xapakTepucTuka ngeann3mpoBaHHoOro guoaa.

Bunet N2.

1. KoHUeHTpauns Hocutenen B COOCTBEHHOM 1 MPMMECHOM MOJTYyNPOBOAHMKAX.

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

Bunet N3.
1. PexombuHaums Hocutenein. PaBHOBECHOE N HEPaBHOBECHOE COCTOSIHME. BpeMmst XunaHu.
2. AHann3a p-n nepexona B HEPaBHOBECHOM COCTOSHUM.

bunet N4.

1. 3aKOHbI ABUXEHNS HOCUTENEN B NONYNPOBOOHMNKAX.

2. XapakTtepuctunyeckune conpotusnenuns. bapbepHas n ondgysnoHHas eMKocTy anoaa.
OKBMBaNeHTHasa cxema ouoaa rno nepemMeHHoMy TOKY.

Bunet N5.

1. OdpdoekT nons.

2. Mpsivas xapakTepucTrka peanbHoro anoaa. Pabota anona npu BbICOKOM YPOBHE UHXEKLNW.
OKBMBaNEHTHas cxemMa anona npwv NpsiMoM BKJIOYEHMMN MO NOCTOSIHHOMY TOKY.
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7.3. UHTepHeT-pecypcChbl:

KHuradoHpg - http://www.knigafund.ru

MonynspHo 06 anekTpoHuke - http://www.radiokot.ru
Cant kadpenpbl pagnocunsnkun - hitp://radiosys.ksu.ru
9bC bnbnnoPoccuka - http://bibliorossica.com/

9B6C NAHDb - http://e.lanbook.com/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHMe ONCUMNInHLI "nOﬂyI'IpOBO,EI,HI/IKOBaFI SJ'IeKTpOHVIKa" npeanonaraeT NCrolib3oBaHne
cnepnytouero MmatepmalibHO-TEXHNHECKOro obecneyeHuns:

MNporpamma coctaBneHa B cooTBeTCTBUM C TpebosaHnamm dIrOC BIMO n ¢ yueTom pekomeHaaumi
MpOOI BINO no HanpasneHuto 1 npocnnto NoAroToekn Pagnodumsnka

Mporpamma coctasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMO n y4ebHbIM nnaHoM no
HanpasneHno 011800.62 "Paguoduauka" n npogomnio NoAroToBKN INEKTPOHUKA, MUKPO- U
HaHO3NEKTPOHMKA .
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