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MporpamMmy ancumnavnHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Tatopckas .B. Kageapa
paguouaunkm OtoeneHme pagmouankm 1 MHPOPMaLMOHHbIX cucteM , Galina.Tajrsca@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHus ancumnnundbl B53.65.13. "TlonynpoBoaHMKOBas 3neKTpoHUKA" SABNSIOTCS
3HAaKOMCTBO C (PV3MNYECKMMM NPUHLUMNAMU paboTbl COBPEMEHHbIX MONyNMpPOBOAHNKOBBIX MPMH0-poB,
NeCTBME KOTOPbIX OCHOBAHO Ha CBOWCTBAx KOHTaKTa MeTann-nonynpoBoL4HMK, pP-N Nnepe-xoaa,
retepornepexona, CTPyKTypbl METaN-ANINEKTPUK-NONYNPOBOAHUK; BbIpaboTKe yMEHMS
Maremartnyecku onucbiBatb PU3NYECKMe NPoLEeCCh, nexatme B OCHOBE OeNCTBUS
NONyNpPOBOA-HUKOBBIX NPUOBOPOB PAa3NNYHOIO HA3HAYEHWS 1 HA OCHOBE MOMYYEeHHbIX COOTHOLWEHWIA
paccuyu-TbiBaTb X NapameTpsbl. B kypce nanaratca omsnka nonynpoBogHUKOB, huamka
9N1EeKTPUYe-CKUX Nepexonos, paccMaTpmealoTca omsnyeckne npouecchl, MaTtemaTnyeckmne Moaenu,
napa-MeTpbl U XxapakTePUCTUKM NONYNPOBOAHNKOBbIX AMOA0B, BUNONSPHBIX 1 NONEBbIX
TPaH3UCTO-POB, 3ANEMEHTbI MHTErpasibHbIX CXEM Ha BUMONSAPHBIX U MONEBLIX TPAH3UCTOpPAX,
0COBEHHOCTM UX NMPUMEHEHWS B aHANOroBOM M LMAOPOBO MUKPOCXEMOTEXHMKE.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnnHa BkntodeHa B pasgen " 51.6.32 ducumnaunHbel (Mogynn)" OCHOBHOW
obpasoBaTtenbHol nporpammbl 03.03.03 Pagnodumanka n oTHocuTcs K 6a3oBoii
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 3 Kypce, 5 cemecTp.

OucumnnnHa B3.613. "lNonynpoBoaHMKOBASA 3NeKTPOHUKA" BXOAUT B NPOCPECCHMOHANbHBIA LUK
(6nok B3) 6akanaspos no HanpasneHutio 011800.62- "Pagnodmaunka TenekoMmyHmkaumm" n
aBnseTcs 0653aTeNbHOM NS U3yHeHUs.

N3yyeHne naHHO ancumnnmHbl 6a3npyeTcst Ha NOArOTOBKE MO YU3MKe 1 MaTeMaTke B pamkax
"ocynapcTBeHHOro ctaHoapTa obuwero obpasoBaHus, ANCUMNANH NOAroTOBKM 6akanas-poB Mo
HanpasneHuio 011800.62 - "Paguodgomsnka TenekommyHukaumn”: 62.6.10 "oundpdoepeH-umnanbHblie
ypasHeHus", 53.5.1 "MeToabl MaTemaTuyeckon dousnkn”, b2.B1 "anektpuyectso n marHetmsm",
B3.B1 "ocHOBbI paanoanekTpoHNKN".

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

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwucpoBka
npuobpetaeMoi KoMNeTeHL NN

CMocOoBHOCTbLIO cobupatb, 0606wWwaTh U MHTEPNPETNPOBaTh C

Lncpp komneteHLUN

OK-11 NCMONb30BaHNEM COBPEMEHHBIX MHCPOPMALMOHHbIX TEXHONOTUiA
(06WeKyNbTypHbIE MHCpopMaLIMio, HEOBXOAMMYIO ANSi OOPMUPOBAHNS CYXLAEHWIA
KOMNeTeHLMK) MO COOTBETCTBYIOWMM CreumnanbHbiM, Hay4YHbIM, COLMANbHBIM 1

3TN4YeCKnM npo6neMaM ;

OK-12 -
(OBILEKyNbTYPHbIE CMOCOBHOCTBIO K NPaBUNbHOMY UCMONb30BaHUIO 06LEeHay4YHOR 1
KOMI'IeTeHLI,VIVI) 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"; 03.03.03 Pagmoduamnka; ooueHT, K.H. (aoueHT) Taopckas 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"; 03.03.03 Pagmoduamnka; ooueHT, K.H. (aoueHT) Taopckas IM.B.

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

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBo Anst AOoMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "yoosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyJOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTtnyecknn nnaH gUCLUNMNIUHbI/MOAYNS

Buabl 1 yacbl
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. BeegeHve B
1. |on3unky 5 1 2 0 0
nonynpoBOAHNKOB.
Tema 2. PekombrHaums
2. HocuTenemn. S 2 2 0 0
YCTHbIN onpoc
Tema 3. 3akoHb! MNucbmeHHoe
3. |oBUXeHusa Hocutenen B | 5 3 2 0 0 nomaluiHee
nonynpoBOAHNKAX. 3ajaHve
Tema 4. OnekTpunyeckme Egﬁzmﬁ::oe
4. \nepexonbl. 5 4 2 0 0 3anaHme
Tema 5. AHanus p-n -IfleCTMpOBaHme
nepexona B 5 . ) ) . NCbMeHHOoe
. HepaBHOBECHOM ggg:ﬁMHeee
COCTOSHUW.
Konnoksuym
Tema 6. [MucbMeHHoe
6. ([TonynpoBogHWKOBbIE 5 6 2 2 0 JoMallHee
anoabl. 3ajaHve
MNMncbmeHHoe
Tema 7. ObpaTHas nomawHee
7. [xapakTtepucTtumka 5 7 2 2 0 3ajaHve
peasnbHOro guona. TecTnposaHve
Tema 8. bapbepHas n Egﬁzmi::oe
8. |[andgodpyasnoHHas 5 8 2 2 0 3a0aHne
eMKOCTU auopna.
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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
3aHATUA pa60Tb|
[MucbMeHHoe
Tema 9. bunonsipHbIn MalwHee
9. [Tema 9. bunonsip 5 9 2 2 0o [
TpaH3uncTop. 3ajaHve
[MnCcbMeHH
Tema 10. Ctatnyeckme CoMEHHOE
noMallHee
10.[xapakTepucTnkm 5 10 2 2 0 3anaHne
TpaHauncTopa Ob.
Tema 11
: TectupoBaHue
e owa
11. 5 11 2 2 0 JoMallHee
cratnyeckue
3ajaHve
napameTpsbl
TpaH3ncTtopa OBb.
Tema 12. lNncbmeHHoe
DnHamnyeckne nomatuiHee
: 12 2 2
12 napameTpbl S 0 3ajaHve
TpaH3ncTtopa OBb.
Tema 13.
XapakTepucTukn un lNncbmMeHHoe
napameTpsbl 1 5 > noMallHee
13. TpaH3ucTopa npu 5 3 0 3anaHve
BK/IIOYEHUN C 0OWMM
SMUTTEPOM.
TecTtuposaHue
[MncbMeHHoe
: TaBHbI
4/16Ma 14. CocTasHble 5 | 14 | 2 2 0  |nomawnee
P pel. 3ajaHve
TectupoBaHue
[MucbMeHHoe
. Monesbl
15. -Tre:ﬁs;gm oble © 5 15 2 2 0 nomatuiHee
P pol. 3ajaHve
Konnoksuym
Tema 16. TpaHaucTopsbl [MucbMeHHoe
16.|noNynpoBOOHUKOBbIX 5 16 2 2 0 JomatiHee
NHTErpanbHbIX CXEM. 3ajaHve
TectupoBaHve
Tema 17. OnemeHTbl MNucbmeHHoe
17.|MHTEerpanbHbIX CXeM Ha 5 17 2 2 0 JoMallHee
MOIT-TpaH3ncTopax. 3ajaHve
Tema 18. OcobeHHOCTH
NpPUMEHeHns lNvncbmeHHoe
TBEPAOTENbHbIX 1 5 5 noMallHee
18. 9NTEMEHTOB B 0 8 0 3ajaHve
aHanorosomn
MUKPOCXEMOTEXHUKE.
o SAEKTPOHHBH
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Mporpamma gucumnnuHbl "MonynposogHukosas anekTpoHuka"; 03.03.03 Pagmoduamnka; ooueHT, K.H. (aoueHT) Taopckas IM.B.

Buabl 1 yacbl
Pasgen ayauTopHon paboTbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn":‘)""mv;“b'/ Cemectp cemecTpa (B yacax) ‘ll(ompgmp
Ay Nekumu MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema . Itorosas OK3aMeH

5 0 0 0
doopma KOHTpoOns
Ntoro 36 28 0

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

SHepreTnyeckme ypoBHM TBEPLAOro Tena. 30HHas CTPyK-Typa nonynpoBOLHUKOB M TUMbI
NpoBOAMMOCTU. 3aKOHbI pacnpeaeneHus Hocutenel B 3oHax NonynposoaHmka. KoHueHTpaums
HocuTenein B COGCTBEHHOM 1 NPUMECHOM MOYNPOBOAHUKAX. MoABUXHOCTb HOCUTENENA.
ONeKkTPo-NPOBOAHOCTb.

Tema 2. PekomMbuHauua Hocutenemn.
JNIeKLMOHHOoe 3aHsiTne (2 4yaca(oB)):

PaBHOBECHOE U HE-paBHOBECHOE COCTOosIHME. Bpemst xnsHu. MoBepx-HOCTHas pekoMbuHaLms.
PekomMbuHauUMsl Ha NPU-MECHbIX LIEHTPaXx.

Tema 3. 3aKoHbI ABMXEHUA HOCUTENEen B NONYNpoBOAHUKAX.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

KnHeTnka Hocutenen. ekt nons.

Tema 4. dnekTpuyeckue nepexonbl.

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

Pa3HOBUOHOCTM aneKTpu4eckunx nepexonos. Knaccudpmkaums p-n nepexonos. CTpykTypa p-n
nepexona. AHanu3 nepexona B PaBHOBECHOM COCTOSIHUN.

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

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

p-n Nepexon B HEPaBHOBECHOM COCTOSAHUUW. KOHTaKT MeTann-nonynpoBoaHuK. ['eTeponepexoabl.
npakTnyeckoe 3aHsitne (2 4aca(os)):

PeweHne 3anau.

Tema 6. MonynpoBoaHUKOBbIE ANOAbI.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

AHanms noeann3npoBaHHOro gnoaa. PeweHne ANPPYy3NOHHOro ypaBHEHUS. BoanaMnepHaﬂ
XapakTepucTtnka ngeann3nposaHHOro amona. XapaKTepMCqueCKme conpoTuBiieHUA.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anau.

Tema 7. ObpaTHasi xapakTepucTuKa peasibHOro gmoaa.
JNeKLMoHHoe 3aHsiTne (2 4yaca(os)):

Buabl npobosi nepexopna. MNpsimas xapakTepucTrka peanbHoro gmoaa. Pabota onoaa npu BbiICOKOM
YPOBHE MHXEKLMWN. DKBUBANEHTHbIE CXEMbI AMOAA NPWY 0OPaTHOM U MPSIMOM BK/KOYEHUSIX MO
NMOCTOSIHHOMY TOKY.

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

PeweHne 3anav.

Tema 8. bapbepHas n pudpcpysnoHHas eMKOCTU avoaa.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

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

npakTudeckoe 3aHsitne (2 yaca(os)):

KTPOHHEBH
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PeweHne 3anau.
Tema 9. BunonsipHbIA TpaH3UCTOP.
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

MpuHumn paboTbl. Cnocobbl BKNOYEHNS TpaH3ucTopa. PacnpeneneHune Hocutenel B 6ase. ddpdoekT
MOAOYNALUN TONWMHBI 6a3bl 1 €ero cneacTBusS.

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

PeweHne 3anau.

Tema 10. CtaTyueckue xapakTepucTuku TpaHauctopa Ob.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Mogzenb Monna- 36epca. CemelicTBa BbIXOLHbIX U BXOOHbIX XapakTepUCTUK TpaH3ncTopa.
OKBUBANeHTHas cxema TpaH3ncTopa 4151 MOCTOSIHHbIX COCTABNSIOWMX.

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

Tema 11. ManocurHanbHasi 3KBUBaJIeHTHasi CXemMa 1 ctaTuyeckue napaMeTpbl TPaH3UCTOpPa
OBb.

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

OKBMBaNEHTHas cxema Ans nepeMeHHbIx coctasnsowmx. KoaddmumeHT nepegadn aMUTTEPHOro
Toka. udodoepeHumanbHble CONPOTUBNEHNS SMUTTEPHOIO U KONNEKTOPHOr0 NEpPexoaos.
KoadhdomumeHT obpaTHoin cBa3un no HanpsixkeHuto. O6bemMHoe conpoTueneHne 6asbl

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

PeweHne 3anav.

Tema 12. IuHamnyeckune napameTpbl TpaH3ucropa Ob.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

BapbepHble 1 AMYy3NOHHbIE EMKOCTU TpaH3ncTopa. KoadouLMeHTbl MHXEKLUM 1 nepeHoca.
KoadbouumeHT nepenaum toka. MNpenenbHas n rpaHnyHas Yactota. MakcumanbHas yactoTta
reHepaumu.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anau.

Tema 13. XapakTepucTukm u napameTpbl TPaH3MUCTOpPa NPU BKJIKOYEHUU C OOLLLUM 3MUTTEPOM.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

SkBuBaneHTHasa cxema O3 O NOCTOAHHbBIX cocTasngwowmx. Ctatnyeckne u ouHamMmmuyeckue
napameTpbl TpaH3ncTopa. SKBMBANIEHTHAS CXeMa AN NEPEMEHHbIX COCTaBNSAOWMX.

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

Tema 14. CocTtaBHbIe TPaH3UCTOPbI.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

TpaH3ncTop, BKKOYEHHbIV MO CXeMe C 00WMUM KonnekTopoM. [peiidooBble TpaH3UCTOPbI.
Pa3HOBMOHOCTM OMCKPETHBIX TPAH3UCTOPOB.

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

Tema 15. lNoneBble TpaH3UCTOPbI.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Knaccudgomkaumns nonesbix TpaH3nCTOPOB. [1oneBoin TpaH3MCTOop C yNpaBnsiowmm p-n nepexonom.
MpuHumn gencteng. Ctatnyeckmne xapakTepUCcTUKM 1 napameTpbl NONEBbIX TPAH3UCTOPOB.
OkBuBaneHTHas cxema. MAlM-TpaH3ncTopbl. CTaTnyeckme xapakTepucTuky n napameTpbl
OkBuBaneHTHas cxema MAlM-TpaH3ucTopa.

npaKkTudeckoe 3aHsitne (2 yaca(os)):
PeweHwne 3anau.
Tema 16. TpaH3UCTOpPbI NONYNPOBOAHUKOBbIX MUHTErPaNbHbIX CXEM.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

VHTerpanbHble n-p-n TPaH3UCTOPbl: MHOFO3MUTTEPHBLIE N MHOTOKONNIEKTOPHbIE TPAH3UCTOPbI;
cynepbeTa TpaH3nCcTOpbl: TpaH3ucTopbl ¢ 6apbepom WoTtTkn. OcobeHHocTn undposbix NC Ha
B6UNONSIPHBIX TPAH3UCTOpaXx.

npakTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anau.

Tema 17. AnemMeHTbl MHTErpanbHbIX cxem Ha MOT-TpaH3ucTopax.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

NHTerpanbHble cxeMmbl Ha n-MOTl1-TpaH3uctopax. KMOI- ctpykTypbl. CTatuyeckme n anHammyeckme
3anomuHatowme yctpoictea n-MOIM-TpaH3ncTopax. SHepProHe3aBMCUMbIE NOCTOSHHbIE
3anoMuHarowume

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

Tema 18. Oco6eHHOCTU NPUMEHEHUs TBepPAOTeNbHbIX 3/IEMEHTOB B aHa/IOrOBOM
MUKPOCXEeMOTeXHUKe.

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

AHanoroBble MHTErpanbHble CTPYKTYpPbl. YCUNUTENbHbIE Kackaabl Ha BMNONSPHBIX U NONEBbIX
TpaHauctopax. Ctatnyecknii pexxuM yCUnuTenbHoro kackana. 3afaHne pexmuma no nocTosiHHOMY
TOKY 1 ero ctabunuaauns. Obwwnii aHanma. AHann3 yCUnNTENbHOro Kackaaa no nepeMeHHoMy TOoKy.
JLoBPOTHOCTb YCUANTENBHOrO Kackaaa.

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

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Buabi
N Paspnen Cemect Hepens | camocTosiTenbHon [TpyAo0eMKoCTb g&%ﬁ:;;g:;gzg;
AucumnnnuHobl pcemeCTpa paboTbl (B yacax) 2607
CTY.eHTOB P
Tema 3. 3akoHbl noaroToBka
3. |OBMXEHUsa HocuTenemn B 5 3 |momawHero 1 ggzgﬁmfe
nosynpoBOgHMKAX. 3agaHus
Tema 4. OnekTpuyeckne noaroToBka
4. \nepexonbl. 5 4  |nomMawHero 1 ggzaa;”;:e
3agaHus
noaroToBKa
Tema 5. AHanus p-n [OMALLHEro 2 AoMallHee
5 _|[nepexona B 5 5  |sananus 3apaHuve
HepaBHOBECHOM HOATOTOBKA K
COCTOSIHUN.
TECTVPOBAHMIO 1 TecTmpoBaHune
noaroToBKa
Tema 6. JloMallHero 1 QSE:FL:JMH: ©
6. [[lonynpoBogHMKOBbIE 5 6 [|3adaHusd
Aanonpl. NnoAroToBka K
KONNOKBIYMY 2 KONNOKBUYM
noaroToBKa
MawH
Tema 7. ObpaTHas ZAomallHero 2 g'gﬂaaHM:e
7. |xapakTepucTunka 5 7 |3apaHus
peanbHOro anoaa. NoAroToBka K
TeCTMPOBAHIIO 1 TecTupoBaHue
Tema 8. bapbepHas n noarotoBka
8. |andpdpy3noHHas 5 8 |oomawHero 3 ggz::];:e
eMKOCTW amnoaa. 3agaHus
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
9 Tema 9. bunonsipHbi 5 9 Hgﬂ;ﬂg:r'(g 3 nomatuiHee
" [TpaH3uncTop.
paH3ncTop 3ananms 3apaHve
Tema 10. Ctatnyeckme noaroToBska
10.[xapakTepucTnkm 5 10 |momauwHero 3 22;::1;5 ©
TpaHancTopa OBb. 3anaHuns
Tema 11 no
. OroToBKa
ManocurHanbHas foMalHero ) AomMaluHee
{1 [oKBMBaneHTHas cxema u| ¢ 11 |3amanus safaHve
‘lcTaTuyeckne
napameTpsbl noaroToBka K 1 TeCTUDOBAHU
TpaHaucTopa Ob. TECTNPOBAHWIO eCTMpoBanie
Tema 12. noaroToBKa
1o LdunHammnyeckne 5 12 |nomawnero 3 JomaliHee
‘InapameTpol sanaHms 3apaHve
TpaHauctopa OBb.
Tema 13.
XapakTepucTukn n
noaroToBK
13 [T@pameTpeol 5 13 ﬂgﬂa?ugerg 3 noMallHee
‘ITpaHaucTopa npu 3ananms 3apaHve
BK/IOYEHUN C 0OWMM
SMUTTEPOM.
noaroToBKa
T 14.C JoMallHero 2 ggz::'”;eee
14 |Tema 14. CocTasHbie 5 14 |3apanus
TPaH3UCTOpPbI. HOLrOTOBKA K
TeCTUPOBAHIIO 1 TecTupoBaHue
noaroToBKa
T 151 JoMalHero 2 ggz::'”;eee
15.|Tema 15. Tlonesbie 5 15  |sapnamns
TPaH3UCTOpPbI. HOLrOTOBKA K
TeCTMPOBAHIIO 1 TecTupoBaHue
noAroToBKa
omauwHee
Tema 16. TpaH3ncTopbl AomaliHero 1 gauaHVle
16.|nonynpoBOAHNKOBbIX 5 16 (3adaHus
NHTErpanbHbIX CXEM.
P roAroToska K 2 KONNOKBUYM
KONNOKBUYMY
noAroToBKa
MalLlH
Tema 17. OneMeHTbI AOMaLHEro 2 ggﬂ:Hmee ©
17.|MHTEerpanbHbIX CXeM Ha 5 17 (3adaHus
MOIT-TpaH3ncTopax. noaroToska K
TECTMPOBAHMIO 1 TecTmpoBaHune
Tema 18. OcobeHHOCTH
NPUMEHEHIA noaroToBKa
1g.|TBEPAOTENbHBIX 5 18  |nomawnero 3 noMallHee
‘lanemMeHTOoB B 3ananms 3apaHve
aHanorosom
MUKPOCXEMOTEXHUKE.
Ntoro 44
5. O6pa3oBatenbHbie TEXHONMOrMW, BK/IloYasi MHTepPaKTUBHble (hopMbl 06yYeHus
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dvcumnnnHa HaueneHa Ha POPMUPOBaHNE 0BLWEKYNbTYPHBIX 1 NPOECCUOHANBbHBIX KOMME-TEHLWIA:
MK-1 - cnocobHOCTb MCNONb30BaTb 6A30BbIE TEOPETUYECKNE 3HAHNS ONS pelleHns
npodgeccno-HanbHbIX 3a0ay;

MK-2 - cnocobHOCTb NPUMEHSITb Ha NpakTuke 6a3oBble NPOJECCHMOHANbHbBIE HABbIKY;

MK-3 - cnoCcOBHOCTBIO SKCNNyaTUpoBaTh COBPEMEHHYIO (OM3NYECKYHO annapaTtypy 1 obopyno-BaHue;

MK-5 - cnocobHOCTbIO NPUMEHSITb Ha NpakTnke 6a3oBble 06LWENPOdECCOHANbHBIE 3HAHUS TEOPUM
N METOO0B PU3NYECKUX NCCNefoBaHNiA (B COOTBETCTBUM C MPOdoUIeM NOAroTOBKM);

OK-1 - cnocobHOCTb MCMONb30BaTh B MO3HABATENbHOM M NPOGECCUOHANbHON AESTENbHOCTH
6a30Bble 3HaHNS B 06NacCT MateMaTku U eCTECTBEHHbIX HayK;

a TakKxe

MK-6 - cnocobHOCTLIO NONb30BATLCSH COBPEMEHHBIMM MeToAaMn 06paboTkn, aHann3a u CMHTe-3a
dom3nyeckon nHgopmauum (B COOTBETCTBUM € npodounem noarotosku) (MNK-6);

MK-8 - cnocobHOCTbI0 MOHMMATb 1 MCMONb30BaTb HA NPAKTUKE TEOPETNYECKME OCHOBBI
opra-HvM3auuy 1 NNaHNPOBaHNS PU3NYECKUX NCCNELOBAHNIA;

OK-3 - cnocobHOoCTbio NpuobpeTatb HOBbIE 3HAHUS, UCMOMb3Yst COBPEMEHHbIE 06pa3oBaTeNb-Hble U
NHJPOPMALMOHHbIE TEXHONOIMN.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJIS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue B pu3nKy NnonynpoBoaHMNKOB.

Tema 2. PekoM6buHaLus HOCUTENEN.

Tema 3. 3aKOHbI ABMXEHUA HOCUTENEN B NOYNPOBOAHUKAX.
JoMallHee 3aaaHune , NpuMepHble BONpPOCHI:

Mpennaraetcs pewnTb 3 3agayn. Mpumep 3anaymn: Hat COBCTBEHHYO KOHLEHTPALMIO KPEMHUS
npn TO =300K. Bo ckonbko pa3 U3MeHMTCS COBCTBEHHAS KOHLEHTpauns cBOOOLAHbIX HOCUTENew
3apsna B KpeEMHUKM, ecnu Temnepatypa ysennuntcsa Ha 500C? WunpuHa 3anpeleHHon 30HbI Ans
KpeMHusa ¢3=1,1 B. OdppekTnBHbIE NNOTHOCTU COCTOSAHUIA Ans KpeMHus Nv=1,02*1019cm-3,
Nc=2,81019cm-3.

Tema 4. dnekTpuyeckue nepexonbl.

JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

Mpennaraetcs pewntb 3 3aga4qn. Npumep 3agayn: . imeetcs repmaHmeBbI p-n-nepexom ¢
kKoHueHTpauunen No=103 Na, npuyem Ha kaxable 108 aTOMOB repmMaHunsa NpUXoanTCs O4NH aToM
akuentopHon npumecu. Onpenentb PaBHOBECHYIO BbICOTY NOTEHUManbHOro bapbepa npu
Temneparype T=300K ( koHueHTpaumm aToMoB N 1 MIOHN3MPOBAHHbBIX aTOMOB Ni NPUHATL PaBHbLIMU
4,4*1022 n 2,5*1013 cM-3 COOTBETCTBEHHO).

Tema 5. AHanu3 p-n nepexona B HepaBHOBECHOM COCTOSHUM.
JoMallHee 3agaHune , NpuMepHble BOMPOChHI:

lMpepnnaraetcs 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 npoHNLAeMoCcTb KpeMHus €=12. Onpenenntb paBHOBECHYIO
WAPWHY 1 BLICOTY NOTEHUManbHoro 6apbepa, a Takxe yaenbHble CONpoTUMBAEHNS N 1 p obnacTei.
Kak nameHntcs Bbicota noTeHumansHoro 6apbepa npu yeenmdeHnn temnepatypbl Ha 30K? Nc=
2,8°1019¢cm-3, Nv= 1,02°1019cm-3.

TecTupoBaHve , NpMMepHbIE BONPOCHI:

BbibpaTb n 060CcHOBaTb NpaBubHbIA OTBET: B HEpaBHOBECHOM COCTOSIHMM SKBUBANEHTHOE BPEMS
XUN3HU N306bITOYHBIX HOCUTENE onpenenseTcs 1) BpeMeHeM XU3HN OCHOBHbIX HOCUTENENA; 2)
BPEMEHEM paccacbiBaHNs N3ObITOYHbIX HOCUTENEN; 3) BPEMEHEM XU3HN HEOCHOBHBIX HOCUTENEN; 4)
BPEMEHEM HaKOMNEHUS N3ObITOYHbBIX HOCUTENEN .

Tema 6. NonynpoBoaHMKOBbIE ANOAbI.
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JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:
Mpennaraetcs pewntb 3 3anayn. Mpumep 3apaumn: B ngeansHom p-n nepexone obpaTHbIA TOK
HacblweHms 10=10 -14A npn T=300K 1 10=10-9A npu T=1250C. Onpenenutb, B KaKOM crny4yae
HanpsXeHue Ha p-n nepexone byaeT MeHbLLE U HA CKOMbKO, ECNW NPSMOIA TOK paBeH 1MA.
KONMOKBUYM , MPUMEPHbIE BONPOCHI:

OT1BeTUTbL Ha BONPOCHI 1 060CHOBATL OTBETHI:1)rae pacnonaratoTcs .BaneHTHbIE YPOBHW LOHOPHOMN 1
akuenTopHoOM npumecun? ; 2) roe pacnonaraetcs yposeHb depmu (B COOCTBEHHOM NONYNPOBOLHUKE,
NonynpoBOAHUKE P- U N-TMnNa?3) YTo BAnSET Ha NOABUXHOCTb HOCUTENEN?

Tema 7. ObpaTHasi xapaKkTepMcTUKa peanbHOro guopa.

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

. Mpennaraetca pewutb 3 3agayv. Npumep 3ana4yn:Onpenenntb, BO CKONbKO pas N3MEHUTCS
andbpepeHLmanbHOe CONPOTUBIIEHME U CONPOTUBAEHNE MO NOCTOSHHOMY TOKY MONYNPOBOAHNKOBOMO
anoja c u3MeHeHneM Temneparypbl okpyxatouen cpebl ot 270C oo 600C npn npsamMom
HanpsxeHunn 0,5B.

TECTUPOBAHWE , NPUMEPHbIE BONPOChI:

PaBHOBeCHas WunprHa CTyrneH4yarToro p-n-rnepexona ¢ yBennm4yeHneMm BbICOTbl NOTEHLNANBHOMO
b6apbepa B 4 pa3a 1) ymeHbluaeTcs B 4 pasa; 2) ymMeHbluaeTcs B 2 pasa; 3) He uameHsieTcs; 4)
yBenu4yneaeTcs B 2 pasa.

Tema 8. bapbepHasa u pudpcpy3voHHass eMKOCTU auopaa.

JoMallHee 3aJaHve , NPUMepHbIE BONPOCHI:

Onpenenntb AU dY3MOHHYI0 EMKOCTb U AndgepeHumanbHoe CONPOTUBNEHNE repMaHneBOro
nmona, pabotatowero npu T=300K n HanpsixeHun U=0,25B. O6patHbIii Tok 10=10MKA,
ANPGy3noHHas anmHa anekTpoHoB Ln=0,1cM, NOABNXHOCTb 3NEKTPOHOB [ln=0,39m2/Bc, TonwwmHa
6a3bl w=10-4cM. Kak nameHstca andpdpepeHumanbHoe cConpoTuUBneHne n angodpy3noHHas eMKOCTb
avofna npuv ysennyeHum temnepartypbl Ha 60K?

Tema 9. BunonsipHbIA TpaH3NUCTOP.

LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

Mpennaraetcs pewntb 3 3apnayn. MNMpumep 3apgayn: Onpenenvtb anddepeHLmanbHoe
COMpPOTMBIIEHME KONINIEKTOPHOrO nepexoaa Ans repMaHneBoro n-p-n TpaHancrtopa, ecnum Na=1015
cM-3, w=30MkM, Uk=5B, la=1MA, L=0,1MM, ouasnekTpuyeckas npoHuLaemocts repmanus =16, [ 1,
la=1MA.

Tema 10. Ctatuyeckue xapaktepucTuku TpaHaucropa Ob.

foMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

Mpennaraetcs pewntb 3 3anayn. Mpumep 3agayn: TpaH3UCTOP BKIOYEH MO cxeme ¢ obwein 6asoii.
Onpepnenntb conpoTtuBneHne ammTTepHoro nepexona npu T=300K, ecnu [a=2MA. Kak nameHuntcs
COMPOTMBNIEHNE SMUTTEPHOrO Nepexoaa, ecnm temneparypa ysenmumtcs Ha 30K?

Tema 11. ManocurHanbHasi 3KBMBaNieHTHasi CXxeMa U crtatmyeckue napaMeTtpbl TpaH3auctopa Ob.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

Mpennaraetcs pewntb 3 3agaqn. Npumep 3agayn: Belcoko4acTOTHbBIN TpaH3UCTOP Ha YacToTe fusm=
20MIy nmeeT Moaynb KoadppuumeHTa nepenayn h219=6. cratmyecknii KoappmumneHT Toka 6asbl
h215=50. HainTn 4acToTy, Ha KOTOpOoW Mo4yNb KO3dhhuumMeHTa nepenaym Toka ammTTepa
YMeHblLaeTcs B 2 pasa Mo CPaBHEHMUIO CO CTAaTUYECKUM KO3PMPULMEHTOM TOKa 3MUTTEpA.

TECTUPOBaHME , MPUMEPHbIE BOMPOCHI:

Moaynsums TonwmHbl 6a3bl CONPOBOXAAETCS U3MEHEHNEM 3apsaa Ablpok B 6ase. 3To npusoamuT 1)
K BOSHVMKHOBEHMIO KOHEYHOrO AndpdoepeHLmManbHOro ConpoTMBIEHNS KONNEKTOPHOMO Nepexoaa; 2) K
BO3HWKHOBEHWIO ANGICPY3MOHHON EMKOCTIN KONNEKTOPHOro nepexona; 3) K BO3HUKHOBEHWIO
BHYTPEHHel 06paTHOW CBA3W NO HANPSXeHW0; 4) K BO3HUKHOBEHWIO YaCTOTHbIX CBOMCTB
TpaHancTopa. Beibpatb 1 060CHOBATbL NPaBUNbHbI OTBET.

Tema 12. IuHamuyeckune napameTpbl TpaH3ucropa Ob.
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:
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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 U NapameTpbl TpaH3UCTOpa NPU BKKOYEHMU C OOLLLUM SMUTTEPOM.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Mpennaraetcs pewntb 3 3agaqn. Npumep 3agayun: TpaH3mucTop MMeeT h ? KOaPPULNEHTbI:
h119=2kOMm, h125=5,9"10-4, h213= 60, h223=40MKCM. HanTtn h ? koathpnumneHTbl 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 TPAH3UCTOPbI.

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

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 ¢ O9.

TECTUPOBAHWE , NPUMEPHbIE 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.

JoMallHee 3a8aHve , NPUMepHbIe BONPOCHI:

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
HanpsxeHne oTcedkn UamnoTc, cyntas, 410 NoABMXHOCTb anekTpoHos Un=0,13 M2/Bc, a
OTHOCWTENbHAS OVANEKTPUYECKas MOCTOsIHHAS kpeMHus =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

KONTIOKBMYM , MPUMEPHbIE BOMPOCHI:
Lns kakoro Tmna npoBoauMocTu 6asbl TPaH3MCTOP XapakTepnayeTcs 6onee BbICOKMM
KO3dppLMEHTOM ycuneHms n bonblumnm beicTpoaenctememM? 1) AblpOYHbIA TMM NPOBOAMMOCTY; 2)
SNEKTPOHHbIV TN NPOBOAUMOCTHN; 3) OT TMNa NPOBOAUMOCTU 6a3bl He 3aBNCUT. Bbibpatb 1
o6ocHOBaTb NPaBWbHbIN OTBET.

Tema 17. dnemeHTbl UHTErpanbHbix cxem Ha MOT-TpaH3ucTopax.

JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

lMpepnnaraetcs pewntb 3 3agayu. NprvmMep 3agayun: Y HEKOTOPOro Nonesoro TpaHsncTopa ¢
ynpaensowmm p-n nepexoaom IcHay=2MA, Usnotc=4B. Onpenenntb Kakoii Tok ByaeTt npotekaTtb
npv 06paTHOM HaNPSXXEHUN CMEeLLEHNs 3aTBOP-UCTOK, paBHOM 1B.

TecTnpoBaHune , NpMMepHble BOMPOCHI:

OnpchepeHumanbHoe CoNpoTMBIEHNE SMUTTEPHOMO Nepexona ¢ POCTOM Toka amMuTTepa 1)
yMeHbliaeTcst; 2) yennymeaetcs; 3) He nameHsietcsl. Bolbpatb 1 060CHOBaTb MpaBUbHbIA OTBET.
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Tema 18. OcobeHHOCTH npuMmeHeHusa TBepaoTesibHbIX 3/IeMEeHTOB B aHanorosou
MUKPOCXeMOTeXHUKeEe.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

MpennaratoTcs 2 3a8ayn: 1) onpeneneHumn ctatmyecknx n AMHaMM4Yecknx NoneBoro TpaH3ancTopa.
2)pacyeT NpoCTENLWMX CXEM C NPUMEHEHEM BUNONSIPHBIX UK NONEBbLIX TPAH3UCTOPOB.

Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

Bunet N1.

1. OHepreTnyeckne ypoBHU TBEPAOro Tena. 30HHas CTPYKTypa NnonynpoBOLHUKOB M TUMbI
NPOBOAVMOCTH.

2. AHanna ngeann3npoBaHHoro auoaa. Pewenne ondysnoHHoro ypaBHeHns. BonbtamnepHas
XapakTepucTuka naeann3vpoBaHHoOro amoaa.

Bunet N2.

1. KoHueHTpaums Hocutenei B cCOBCTBEHHOM 1 MPMMECHOM MONYMNPOBOAHMKAX.

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

Bunet N3.
1. PexombuHaums HocuTtenein. PaBHOBECHOE N HEPaBHOBECHOE COCTOSIHME. Bpemst XunaHu.
2. AHanu3a p-n nepexona B HEPaBHOBECHOM COCTOSIHUN.

Bunet N4.

1. 3aKOHbl ABUXEHNS HOCUTENEN B NONYNPOBOOHNKAX.

2. Xapaktepuctmyeckune conpotusneHns. bapbepHas n ongpdysnoHHas eMKocTy anoaa.
OKBUBANEHTHAs cxema guoga no nepeMeHHoMy TOKy.

Bunet N5.

1. OppekT nonsg.

2. MNpsivas xapakTepucTka peanbHoro avoaa. Pabota anona npu BbICOKOM YPOBHE UHXEKLNN.
OKBMBaANEHTHas cxemMa anona npwv nNpsiMoM BKJIOYEHWUMN MO MOCTOSIHHOMY TOKY.

7.1. OcHOoBHas nuTteparypa:

1. SnekTpoHHbIe Npnbopsbl 1 ycTpoicTea: YuebHuk / d.A. TkayeHko. - M.: MHP®PA-M; MH.: Hos.
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N'yces B.A. TeepaotenbHas anekTpoHuka CHM - M.: CesHTY, 2004. - 635 c. - ISBN 966-7473-70-8.
©4538.11 Mb

TposiH N.E. TeepnotenbHas anekTpoHuka PDF - YyebHoe nocobue. Tomck.: TYCYP, 2006. ? 330 c.
©622.90 Mb
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8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHMe ONCUMNInHLI "nOﬂyI'IpOBO,EI,HI/IKOBaFI SJ'IeKTpOHVIKa" npeanonaraeT NCrnolib3oBaHne
cnepnywouero MmatepmalibHO-TEXHNHECKOro obecneyeHuns:

MporpamMma coctaeneHa B cootBeTcTBuM ¢ TpebosaHusmm ProC BIM1O u ¢ yueToM pekomeHaaunii
MpOOI1 BINO no HanpasneHuio 1 npodunio noarotoekn Pagnodusnka

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuo 03.03.03 "Pagnoduamka” n npocunio nogroToBkn TenekoMMyHUKAUNOHHbIE CUCTEMbI
N NHCPOPMALMOHHbIE TEXHONOMNN .
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