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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

Llenamu ocsoeHns gucumnnmnHel EH.B2 "TeBepootenbHas anekTpoHnka" aBnsaroTCs 3HaKOM-CTBO C
JoU3nYeckmMmMm NpuHUMnamMm paboTbl COBPEMEHHbIX NMONYNPOBOAHNKOBBIX MPMOOPOB, OeicTeme
KOTOPbIX OCHOBAHO Ha CBOWMCTBAX KOHTaKTa MeTan-nonynpoBOAHUK, P-n nepexoaa, rereponepexona,
CTPYKTYpPbl METanN-ananekTpuk-nonyrnpoBoaHMK; BblpaboTke yMeHMs MaTeMaTn4eckn onncbiBaTh
domaunyeckme NpoLecchl, nexatime B OCHOBE AeNCTBUS NONYNpPOBOAHMKO-BbIX MPUHOPOB PasfIMYyHOro
Ha3Ha4YeHUs U Ha OCHOBE MOJTYYEHHbIX COOTHOLWEHUIA paccynTbiBaTh UX NapameTpbl. B kypce
nanararTcs domamka nonynpoBogHMKOB, on3nka aneKTpu4eckmx nepe-xon00B, paccMaTpmBaroTcs
domnanyeckmne NpoLeCcChl, MaTtemaTnyeckme Mogenn, napameTpbl 1 Xxa-pakTepUCTUKn
MOMyNnPOBOAHNKOBBIX OVOA0B, BUNONSPHBIX 1 NONEBLIX TPAH3UCTOPOB, NEMEHTbI MHTErPaNbHbIX CXEM
Ha BUMNONSIPHBIX 1 MNONEBbIX TPAH3MCTOPAX,.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

[NaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 52.1B.2 ObwenpodeccrmoHanbHblin" OCHOBHOM
obpaszoBartenbHoit nporpammbl 090900.62 NHopmaLmoHHas 6€30NacHOCTb M OTHOCUTCS K
avcumnnnHam no Beibopy. OceamBaeTtcs Ha 3 Kypce, 6 ceMecTp.

OucumnnuHa EH.B2 "TeepooTenbHas anekTpoHmka" BXoAnUT B MpodpeccnoHanbHbli Lnkn (6nok EH)
H6akanaBpoB Mo HaNpPaBNeHNIO N SBNSETCS 0053aTENbHON NS N3YYEHUS.

N3yveHne pnaHHOM ancumnnmHbl 6a3npyeTcs Ha NOAroTOBKE N0 ON3MKE 1 MaTeMaTKE B paMkax
CocynapcTBeHHOro ctaHgapta obwero obpa3oBaHns, AUCUMNIMH NOArOTOBKM B6akanas-poB no
HanpaeneHunto 090900.62 - "MiHdopmaumnoHHas 6e3onacHocTb": EH.®.7 "MaTemaTtuka (Mat aHanua)",
EH.P.1 "dpmnauka", EH.®.5 "Teopus komnnekcHoro nepemeHHoro", H(M).P.6 "ocHoBbI
pPaanoaNeKTPOHMKN".

JducumnnmHa cny>XnTt 0OCHOBOW 4ng nocnenyrowero ndydyeHns gucumnnvd kypca OH(M). B2
"doyHkuMoHanbHas anektpoHuka", AH(M). B2 "duasmyeckas snektpoHuka™, H(M).B6 "vmnynbcHas
N uMdppoBas cxemotexHmka" .

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

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komneteHumu npuobpeTaemMon KOMNEeTeHL N
MK-1
n HOCTb UCMONb30BaTb Bble T TUYEeCKMEe 3HaAHUS

(rpocpscauoranme 000G enonusceate Gasome eopenecrie 3
KOMreTeHuunn) P P ’

CNOCOBHOCTBIO AKCMyaTMPOBaTh COBPEMEHHYIO (ON3NYECKYIO
MK-3 annapartypy n obopynosaHue; NK-5 - cnocobHocTblO
(npodhbeccmoHanbHble NPUMEHATb Ha NpakTuke 6a3oBble 0bwenpodeccnoHanbHbIe
KOMMeTeHuunn) 3HaHWS TeopuUn U METOO0B PU3NYECKUX UccnenosaHum (B

COOTBETCTBUM C NpOdounemM NOAroTOBKN);
OK-3 CcnocobHOCTbIO NpuobpeTaTh HOBbIE 3HAHWUS, UCMONb3YS
(0bLekynbTypHbIE COBpeMeHHble 0bpasoBaTenbHble 1 MHEPOPMALIMOHHbIE
KOMMneTeHuunm) TEXHONOMNW.
MK-2 CMOCOBHOCTb NPUMEHSITb Ha NpakTuke 6a3oBble
(MpocheccmonantHbie n OcpeCCI/IOHa}'IFI):HbIe HaBbIKW; g
KOMMeTeHuunn) P ’
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
AK-5 CNOCOBHOCTBIO NPUMEHSTL Ha NpakTnke 6a3oBble
06LwwenpogeccMoHanbHble 3HaHUS TEOPUN 1 METOLOB
(npodheccunoHanbHble ¥
KOMMETEHLN) JoM3nYeCcKux nccnenoBaHnin (B COOTBETCTBUN C NPOPUIEM
NOArOTOBKN);
MK-6 CMOCOBHOCTBIO NONb30BaTbCS COBPEMEHHbBIMM METOAaMU
(npodheccunoHanbHble 06paboTkun, aHann3a u CMHTe3a PU3NYeCcKoin nHgopmaumm (B
KOMNeTeHLmm) COOTBETCTBUU C NPOOMIEM NOArOTOBKN)
MNnK-8 CMNOCOBHOCTBLIO MOHUMATb M UCMONb30BaTh Ha NPaKTUKe
(npodheccunoHanbHble TeopeTnyeckrne OCHOBbI OpraHmM3aumm u nNnaHMpPoBaHUs
KOMNeTeHLmm) JoM3MYECKUX NCCnenoBaHnim;

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

OucumnnnHa EH.B2 "TBepooTtenbHas anekTpoHUKa" BXOAUT B MPOPECCMOHaNbHbIR Lmkn (6nok EH)
6akanaBpoB Mo HanpaBNeHNIO 1 ABNSeTCs 06sa3aTeNbHON AN N3YYEHNS.

N3yyeHne pnaHHOM ancumnnvHbl 6a3npyeTcst Ha NOArOTOBKE MO YU3MKe 1 MaTeMaTke B pamkax
"ocynapcTBeHHOro ctaHaapTa obwero obpasoBaHns, AUCUMNIMH NOArOTOBKM BakanaBpoB no
HanpaeneHunto 090900.62 - "MiHdopmaumnoHHas 6e3onacHocTb": EH.®.7 "MaTematuka (MaT aHanma)",
EH.P.1 "gomn3uka", EH.®.5 "Teopusa komnnekcHoro nepemeHHoro", H(M).P.6 "ocHoBbI
pPannNoaNeKTPOHNKKN".

OucumnnnHa cnyXuntT 0OCHOBOW Ang nocneaytowero ndydyeHns gucuunnuvd kypca 4AH(M). B2
"tpyHkumnoHanbHas anektponuka", AH(M). B2 "dmnaundeckas snektponmka™, AH(M).B6 "umnynbcHas
N unMgopoBas cxemoTexHuka" .

2. DONTXEH yMeTb:
- MaremMaTu4ecku onucblBatb OU3MHECKNE NPOLLECCHI, MPOUCXOAAIWME B SNEKTPUYECKMX Nepexonax;

- CTPOWUTb MateMmatTndeckmne Moaenn nonynpoBoaHNKOBDBIX I'IpVI60pOB Pa3nnM4HOro Ha3Ha4eHu4, Ha
OCHOBE KOTOPbIX pacCHnUTbiBaTb UX NapaMeTpbl N CTPOUTb 3KBUBANEHTHbIE CXEMbI ON14 Pa3/IMYHbIX
pPEeXNMOB 1 HaCTOTHbIX Onana3oHOB UX pa6OTbI;

- Ha OCHOBE aHanmn3a ocobeHHOCTEl NoNynpPOBOAHUKOBLIX MPUBOPOB NPABMILHO BbIOUPATb
aneMeHTHyto 6a3y Onst NoCTPOEHUS PaaNOTEXHUYECKUX YCTPOWCTB.

3. ONXEH BnaneThb:

- MeToaMun aHann3a u CUHTE3a PaanodNeKTPOHHbIX YCTPOMCTB C y4eToM 0cobeHHOoCTeln paboThbl
MOMyNPOBOAHNKOBBIX MPMOOPOB B pas3fnyHbIX PEXMMAX U YACTOTHbIX AManasoHax UX NPUMEHEeHs.

- HaBblkamu paboTbl ¢ y4ebHO 1 Hay4YHOI NMTEpPaTypPO.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- K pelleHnto 3a4a4 aHanmaa 1 CuHTe3a paamoaNieKTPOHHbIX YCTPOWCTB HA COBPEMEHHO
aneMeHTHoln base

- 9KCNyaTMpoBaTh COBPEMEHHYIO PAANO3NEKTPOHHYIO annapartypy 1 obopynoBaHune
- paboTtaTtb ¢ coBpeMeHHbIMI 06pas3oBaTebHbIMU 1 UHOPMALIMOHHBIMY TEXHONOTUSIMIA.

4. CTpyKTypa u cogepxaHue AUCLUUMNIUHbI/ Moayns
Obwas TpyooeMKOoCTb AMCLMMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHnu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLMMINHBI 9K3aMeH B 6 cemecTpe.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Bugabl n yachbl
Pasgen ayauTopHow paborTbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")";lr;g;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nexumn MpakTuueckmellaboparopHbie
3aHATUSA pabotbi

Tema 1. BeegeHue B noMallHee

1. |pusnky 6 1 2 2 0 3ajaHve
nonyrnpoBOAHUKOB.

5 Tema 2. PekombuHaums 6 5 5 5 0 ggzgﬁ;:e

" |[HocuTenen.

Tema 3. 3akoHbl nomMauwHee

3. |OBNXEHUa HocuTenemn B 6 3 2 2 0 3apaHve
nonynpoBOgHMKAX.
Tema 4. OnekTpudeckne L%%T;Lﬁgggme

4. \nepexonbl. 6 4 2 2 0 3anaHme
Tema 5. AHanua p-n KONNOKBUYM
nepexopna B noMallHee

. HepaBHOBECHOM 6 5 2 2 0 3apaHve
COCTOSIHUN.
Tema 6. JomatuiHee

6. |[lonynpoBoAHMKOBbIE 6 6 2 2 0 3agjaHue
anoapl.

KOHTPONbHas

Tema 7. ObpaTHas pabota

7. [xapakTtepucTtumka 6 7 2 2 0 JoMallHee
peanbHOro anoaa. 3apaHve
Tema 8. bapbepHas n JoMallHee

8. |[angodpyasnoHHas 6 8 2 2 0 3apaHve
€eMKOCTW amnoaa.

9 Tema 9. bunonsipHbin 6 9 > 5 0 ggg:ﬁ;eee

" [TpaH3uncTop.

Tema 10. Ctatnyeckme ;%’:AJLOLEHB?G/M

10.|xapakTepucTmkm 6 10 2 2 0 3anaHne
TpaHaucTopa Ob.
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ,D,ulc\:nuunnunbll CemecTp cemecTpa (B yacax) ‘{(ompﬁmp
oAyna Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60Tb|
Tema 11.
ManocurHanbHas TecTupoBaHue
9KBMBANEHTHasa cxema u noMallHee
1. cratnyeckue 6 1 2 2 0 3apaHve
napameTpsbl
TpaH3ncTtopa OBb.
Tema 12.
noMallHee
JnHamnyeckne
12. napameTpbl 6 12 2 2 0 3apaHve
TpaHaucTopa Ob.
Tema 13.
XapakTepucTukn n KOI%TpOﬂbHaFI
napameTpsbl 6 13 5 5 0 pabota
13. TpaH3ncTopa npwu ggz:ﬁ;eee
BK/IIOYEHUN C 0OWMM
SMUTTEPOM.
Tema 14. CocTaBHble
TPaH3UCTOPbI. noMallHee
14.|PasHoBnoHOCTM 6 14 2 2 0 3apjaHue
ONCKPETHbIX
TPaH3UCTOPOB.
TecTupoBaHue
15. Tema 15. lNonesble 6 15 5 > 0 noMallHee
TPaH3UCTOpPbI. 3apaHve
noMallHee
Tema 16.
16. MIM-TpaHancTopsi. 6 16 2 2 0 3apaHue
KOHTpONbHas
Tema 17. TpaHsncTopsbl pabota
17.|nonynpoBoAHNKOBbIX 6 17 2 2 0 JoMallHee
NHTErpasnbHbIX CXEM. 3apaHve
Tema 18. OnemMeHTbl
18.|MHTEerpanbHbIX CXeM Ha 6 18 2 2 0 KONNOKBUYM
MOT1-TpaH3ncTopax.
Tema . NIToroeas 9K3ameH
6 0 0 0
doopma KOHTpoOns
NTtoro 36 36 0

4.2 CopepxaHvue oUCLUNIUHDI
Tema 1. BBepeHune B ou3uKy nonynpoBoaHUKOB.
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):
JHepreTnyeckre ypoBHM TBepLOoro Tena. 30HHas CTPYKTypa nonynpoBOLHMKOB U TUMbI

NPOBOANMOCTMW. 3aKOHbI pacrnpeneneHms HocuTenenm B 3oHax nonynposoaHmka. KoHueHTpauns
HocuTene B COBCTBEHHOM W MPUMECHOM NONyNpPoBOAHMKaX. [10ABUXHOCTb HOCMTENEN.
ONeKTPONPOBOAHOCTb. (2 Yac.)

npakTnyeckoe 3aHsitne (2 4aca(os)):
PeweHune 3apay. (2 vac.)
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Tema 2. PekomMObuHauusa Hocutenemn.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

PaBHOBeCHOe 1 HepaBHOBECHOE COCTOSIHUE. Bpemsi xn3Hu. MNoBepxHOCTHas pekoMbuHaLums.
PekoMbrHaLmMs Ha MPUMECHBIX LeHTpax. 3akoHbl ABUXEHUS HOCUTENEN B NMOMYNPOBOAHNKAX.
KnHeTnka Hocutenen. ekt nong. (2 yac.)

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

PelwweHwve 3apay. (2 vac.)

Tema 3. 3aKoHbI ABUXEHUSA HOCUTENEN B NONYNPOBOAHUKAX.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

KnHeTnka Hocutenen. pgpekT nons. (2 yac.)

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

PeweHune 3apay. (2 vac.)

Tema 4. dnekTpuyeckue nepexonbl.

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

PasHoBMOHOCTM anekTpuyeckmx nepexonos. Knaccudgpukaums p-n nepexonos. CTpykTypa p-n
nepexona. AHann3 nepexofa B PaBHOBECHOM COCTOSIHUW. (2 Yac.)

npaKkTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3apay. (2 yac.)

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

AHanus p-n nepexofa B HePaBHOBECHOM COCTOSIHMUN. KOHTaKT MeTann-nonynpoBOOHNK.
["'eTeponepexonbl. (2 4ac.)

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

Tema 6. NonynpoBoaHMKOBbIE ANOAbI.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

[MonynpoBoAHWKOBbIE Anoabl. AHANU3 naeann3npoBaHHOro guoaa. PeweHne ongpdy3noHHOro
ypaBHeHus. BonbTaMnepHas xapakTepuctmka ngeanmsanpoBaHHoro anoga. Xapakrepuctnieckme
conpoTmeneHuns. (2 yac.)

npakTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anaud. (2 yac.)

Tema 7. ObpaTHas xapakTepucTuka peanbHOro amoaa.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

Buabl npobosi nepexona. NpsiMas xapaktepuctuka peanbHoro anoaa. Paborta amona npu BbICOKOM
YPOBHE MHXEKLUMW. OKBNBANEHTHbIE CXEMbI AMOAa NPU 06paTHOM U NMPSMOM BKTHOYEHNSX MO
NOCTOSIHHOMY TOKY. (2 4ac.)

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

PelweHwve 3apay. (2 vac.)

Tema 8. bapbepHas n pudppy3noHHas eMKOCTH avoaa.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

BapbepHas n ondysnoHHaa eMkocTn moaa. SKBUBANEHTHbIE CXEMbl Anoga no nepeMeHHoMy
TOKY. TvMbl 4MOOOB: CUNOBbIE ANOAbI, CTABUNNTPOHbBI, UMMNY/bCHbIE AMOAbl, Anoabl LWoTTky,
Bapukansl. (2 4ac.)

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

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

BunonsipHblin TpaHaucTop. MpuHumn pabotbl. Crnocobbl BKNtOYEHUS TpaH3ncTopa. PacnpeneneHune
HocuTenen B 6ase. APAEKT MOAYNSLMN TONWMUHBI 6a3bl 1 ero cneacTems. (2 yac.)
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3apay. (2 yac.)

Tema 10. CtaTyeckue xapakTepucTuku TpaHauctopa Ob.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Crartumyeckue xapakTepuctuku TpaHauctopa Ob. Mooens Monna- 96epca. CemeicTBa BbIXOOHbIX 1
BXOZHbIX XapakTePUCTUK TpaH3MCTopa. DKBUBANEHTHAs CXxeMa TpaH3ucTopa A1 NOCTOSIHHbIX
cocTaensowmx. (2 vac.)

npaktnyeckoe 3aHsitne (2 4aca(os)):
PelweHwve 3apay. (2 vac.)

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

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

OKBMBaNEHTHas cxema Ans nepeMeHHbIx coctasnsowmx. KoaddmumeHT nepegadn aMMTTEPHOro
Toka. ndodoepeH-unanbHble CONPOTUBNEHNSI SMUTTEPHONO M KONMNEKTOPHO-TO NEPEX0a0B.
KoadhdomumeHT obpaTHO cBA3KM No Ha-npsixeHnto. O beMHoe conpoTueieHne 6asbl. (2 yac.)

npaKkTundeckoe 3aHsitne (2 yaca(os)):

PeweHune 3apay. (2 vac.)

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

OunHamunyeckme napameTpbl TpaHanctopa Ob. BapbepHble 1 AN Y3UOHHBIE EMKOCTU
TpaHancTopa. KoadhdpmumeHTsl nHxekumm n nepeHoca. KoapdomumeHT nepepaym Toka.
MpenenbHas 1 rpaHnyHas Yactota. MakcumanbHas 4yactoTta reHepaumm. (2 yac.)

npaKkTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anauv. (2 yac.)

Tema 13. XapakTepucTvkm u napameTpbl TpaH3MCTOpPa NPU BKJIKOYEHUU C OOLLLUM 3MUTTEPOM.
JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

XapakTepucTrkn 1 napameTpbl TpaH3UCTOpa NPW BKIHOYEHUM C 0OWUM SMUTTEPOM. DKBMBANEHTHas
cxema O3 Ons NoCTosIHHbIX cocTaensowmx. CtaTtndeckne N AgUHaAMUYecKue napameTpbl
TpaH3ncTopa. OKBUBANIEHTHAS CXeMa A5t NePEeMEHHbIX COCTaBAsIoWmMX. (2 yac.)

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

PeweHwne 3anau. (2 yac.)

Tema 14. CoctaBHble TpaH3UCTOpbl. Pa3HOBMOHOCTU OUCKPETHbIX TPaH3MCTOPOB.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

CocTaBHble TPaH3UCTOPbl. TPaH3UCTOP, BKIOYEHHbIA MO CXeMe ¢ 0bwmm konnektopoM. peiidosbie
TPaH3nUCTOpbl. PA3HOBUAHOCTM OUCKPETHbLIX TPaH3MCTOPOB. (2 Yac.)

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

Tema 15. Nonesble TpaH3UCTOPBDbI.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

[MoneBble TpaH3ncTopbl. Knaccudpukaums nonesbix TPaH3UCTOPOB. [1oneBon TpaH3ncTop ¢
ynpasnswowmum p-n nepexogoMm. MNpuHumnn genctems. Ctatnyeckue xapakTepuctukm n napameTpbl
noneBbiX TPAH3UCTOPOB. DKBMBANEHTHAs cxema. (2 vac.)

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

Tema 16. MAOT-TpaH3uUCTOPBI.
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MAOM-TpaH3ucTopbl. CTaTnyeckme xapakTepucTuky U napameTpbl OKBUBANEHTHASA CxeMma
MIMM-TpaH3ucTopa. (2 4ac.)

npaktnyeckoe 3aHsitne (2 4aca(os)):
PeweHwne 3apauv. (2 yac.)
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Tema 17. TpaH3ucTOPbI NONYNPOBOAHUKOBbIX UHTErPa/ibHbIX CXEM.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

TpaH3ucTopbl NONYNPOBOAHNKOBbLIX MHTErpasnbHblX cxeM. VIHTerpanbHble N-p-n TPAH3UCTOPbI:
MHOFO3MMTTEPHbIE N MHOFOKONNEKTOPHbIE TPaH3UCTOpPbI; cynepbeTta TPaH3UCTOpPbI: TPaH3MCTOPbI C
6apbepom LoTtkn. OcobeHHocTM LmMdpoBbix IC Ha BunonsipHbix TpaH3ucTopax. (2 Yac.)

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

PelwweHwve 3apay. (2 vac.)

Tema 18. dnemeHTbl MHTErpanbHbix cxem Ha MOTl-TpaH3ucTopax.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

ONeMeHTbl NHTerpanbHblXx cxeM Ha MOT-TpaH3ncTopax: UHTerpanbHble CXeMbl Ha
n-MOTl1-tpaHauctopax. KMOI1- ctpykTypbl. CTatnyeckme n guHammyeckue sanommHarowmne
ycTpoinctea n-MOI-TpaH3ncTopax. QHeproHe3aBUCMbIe MOCTOSHHbIE 3anoMMHaloWne yCTPONCTBA.
(24ac.)

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

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb ;%%’g:y;g:;gzg;
AucumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 1. BeepeHue B noaroToBKa
1. |pusnky 6 1 JomauwHero 4 QSE:FL:JVIHee ©
nonynpoBOOHNKOB. 3agaHus
5 Tema 2. PekombuHauus 6 5 Hgﬂ;ﬂﬁ:ﬁg 4 momalluHee
" |HocuTenen. HW
ocutene sananHms 3apaHve
Tema 3. 3akoHbI noaroToBKa
3. |ABUXEHNS HOCUTENEN B 6 3 |momawHero 4 ggzgﬁmfe
nonynpoBOAHMKAX. 3apaHus
NoAroToBK
OAroToBKd nomMauHee
Tema 4. dnekTpuyeckne AomallHero 2 3aaaHue
4. \nepexonbl. 6 4  [3apaHus
No4roToBka K
TECTMPOBAHMIO 2 TecTupoBaHue
noaroToBka
Tema 5. AHanus p-n [OMALIHEro 5 nomatuHee
H
5_|[nepexona s 6 5  |3aganus 3apaHve
HepaBHOBECHOM P ———
COCTOSIHUN. A 2 KONNOKBUYM
KONNOKBUYMY
Tema 6. noaroToBKa
MallH
6. [[lonynpoBogHMKOBbIE 6 6 |oomawHero 4 ggu:Hmeee
anoapl. 3agaHus
noaroToBKa .
JoMallHero 2
Tema 7. ObpaTHas 3afaHue
3anaHus
7. |xapakTepucTunka 6 7 OLrOTOBKA K
peanbHoro avona. A ¥ KOHTpONbHAS
KOHTPONbHON 2 26073
paboTe P
Tema 8. bapbepHas n noarotoBka
MallH
8. |andppy3noHHas 6 8 |oomawHero 4 gguaaHm:e
eMKOoCTW amnoaa. 3anaHus
PeructpaumnoHHbIin Homep 642714 DAEKTPOHHEH
Bl VHHBEPCHTET
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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 6 9 Hgﬂ;ﬂg:r'(g 4 nomatuiHee
' . HK
TPaH3UCTOpP 3ananms 3anaHve
noaroToBka
omauwHee
Tema 10. CtaTnyeckme AoMalHero 2 gauaHme
10.[xapakTepucTnKm 6 10 |3adaHus
TpaHauctopa OBb. NoaroToBKa K 5 CONTOKBUYM
KONNOKBUYMY y
Tema 11. noaroToBka
ManOCMFHaanaﬂ JOoMallHero 2 AoMallHee
{1 [oKBMBaneHTHas cxema u| o 11 |3amanms 3afiaHne
‘[cTaTnyeckune
napameTpbl NoAroToBka K 5 TECTUDOBAHM
TpaHancTopa Ob. TECTUPOBAHNIO SCTUPOBAHNE
Tema 12.
noaroToBK
12 LdunHamnyeckne 6 12 ﬂgﬂa?ugerc? 4 noMallHee
‘InapameTpbl 3ananms 3apaHve
TpaHaucTopa OBb.
Tema 13. noarotoBska [oMallHee
XapakTepucTmku u ZoMalHero 2 3anaHNe
13 [n@pameTpebl 6 13 3ajaHus
‘[TpaH3uncTopa npwu noaroToBka K KOHTDOMNbHAS
BK/IOYEHUN C 0OWMM KOHTPO/IbHOWA 2 6 P
AMUTTEPOM. paboTe pabora
Tema 14. CocTaBHble
TPaH3UCTOpPbI. noaroToBKa
MalLlH
14.|Pa3HoBuaHOCTH 6 14 |(momawHero 4 ggu:meee
ANCKPETHbIX 3agaHus
TPaH3UCTOPOB.
roTOBK
noaroroeka 5 noMallHee
Tema 15. Nonesble fOMaLHero 3apaHue
15. : 6 15 |3apaHus
TPaH3UCTOpbI. HOArOTOBKA K
TECTUPOBAHMIO 2 TecTupoBaHue
16.[T€Ma 16. 6 | 16 |gomaurero 4  [BomawHee
' - . HK
MIM-TpaH3ucTopsbl sananms 3apaHuve
roTOBK
noaroroeka noMallHee
JoMallHero 2
Tema 17. TpaHaucTopsl 3anaHue
3agaHus
17.|nonynpoBoAHNKOBbIX 6 17
NHTErpanbHbIX CXEM. MOAroToska K KOHTpONbHas
KOHTPOJIbHOW 2 6
paboTe pabota
Tema 18. OnemeHTbl
18.|MHTEerpanbHbIX CXeM Ha 6 1g |loAroToskak 4 KONNOKBUYM
KONNOKBUYMY
MOIrT-TpaH3ncTopax.
Ntoro 72
5. O6pa3oBatenbHbie TEXHONMOrMW, BK/IloYasi MHTepPaKTUBHble (hopMbl 06yYeHuns
o SAEKTPOHHBH
PernctpaunoHHbiii Homep 642714 08 VHUBEPCHTET
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NcnonbaytoTcst cnenytowme goopmbl y4ebHoN paboTbl: NekumMm, NpakTUYeckue 3aHaTms,
camocTosiTenbHas paboTa cTyAeHTa (BbiNONHEHME NHAMBMOYaNbHbIX OOMALHMX 3a4aHNi),
KoHcynbTaumn. Matepuarnbl Kypca nekumii, CnMcok KOHTPONbHbIX BOMPOCOB, 3a4aHust onsl
NPaKTUYECKUX 3aHATUIA U CAMOCTOSITENBbHOM PaboTbl UMEIOTCS B NEKTPOHHOM BapuaHTe.

KoHcynbTauum npoBoastcst B 0603Ha4YE€HHOE B pacnvcaHny BpeMsi 1 B pexume "online "

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHune B ou3uKy nonynpoBoaHUKOB.
JoMallHee 3a8aHve , NPUMepHbIE BONPOCHI:

OT1BeTNTb Ha BONPOCHI 1 060CHOBATL OTBETHI:1)rae pacnonaratoTcs .BaneHTHbIE YPOBHM LOHOPHOMN 1
akLenTopHOM npumecun? ; 2) roe pacnonaraetcs yposeHb Pepmu (B COOCTBEHHOM MONYPOBOLHUKE,
nonynpoBogHuMKe p- n n-tuna?3) Yto BnnseT Ha NOABUXHOCTb HOCUTENEn?

Tema 2. PekombuHauua Hocutenewn.
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

Bbl6paTb 1 obocHOBaTb npanmbem oTBeT: B HepaBHOBECHOM COCTOAHUN 3KBMBANIEHTHOE BPEMA
XWN3HW N3ObITOYHbIX HOCUTENE onpepnendetTcs 1) BpeMEeHEM XN3HN OCHOBHbIX HocuTenewu; 2)
BpeMeHeM paccacbliBaHUA N306bITOYHBIX HocuTenewu; 3) BpeMeHEM XN3HN HEOCHOBHbIX HocuTenewn; 4)
BpeMeHEeM HaKonneHus N306bITOYHBIX HOCUTENE .

Tema 3. 3aKOHbI ABUXEHUSA HOCUTENEN B nonynposogHuUKax.
JOoMallHee 3aaHune , NpuMepHblie BOMNPOChHI:

BbibpaTtb 1 060CHOBaTb NpPaBubHbIA OTBET: BaxHewwwein 0cobeHHOCTbIO adhdpekTa Nons B
MPUMECHbIX MONYNPOBOAHMKAX SABSETCA PEXMM 0boraweHns NpunoBepxXHOCTHOro cnosi 1)
OCHOBHbIMW HOCUTENSIMU; 2) HEOCHOBHBIMW HOCUTENSIMU; 3) NOHaMK LOHOPOB; 4) MOHAMKN akLLEeNTOPOB.

Tema 4. dnekTpuyeckue nepexonbl.
JOMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Hawtn cobcTBEHHYO KOHLEHTpaumio kpemHus npy TO =300K. Bo ckonbko pas nameHnTcs
CcobCTBEHHASA KOHLEHTpauns cBobO4HbIX HOCUTENEN 3apsa B KPEMHMK, eCnv TemnepaTypa
yeennuutca Ha 500C? WunpurHa 3anpeleHHon 30Hbl ang KpeMHus ¢3=1,1 B. 9ddekTnBHble
NNOTHOCTK cocTosHMA ans KpemHns Nv=1,02*1019cm-3, Nc=2,8"1019cm-3.

TecTnposaHue , npuMMepHblie BOMpPOChI:

PaBHoBeCHas WKUprHa CTyneH4yaToro p-n-nepexoaa ¢ yBennm4yeHMeM BbICOTbl NOTEHLNANBHOMO
bapbepa B 4 pa3a 1) ymeHbluaeTcs B 4 pasa; 2) ymMeHbluaeTcs B 2 pasa; 3) He uameHsietcs; 4)
yBenmymnBaeTcs B 2 pasa.

Tema 5. AHanu3 p-n nepexona B HEPaBHOBECHOM COCTOSIHUM.
LoMallHee 3afnaHne , NpUMepHbIe BOMPOCHI:

VimeeTcsa repmaHueBbin p-n-nepexon ¢ KoHueHTpaumen No=103 Na, npuyem Ha kaxabie 108 atomos
repMaHus NpuxoanTcs OAMH aTOM akuenTopHoin npuMecu. Onpenenntb PaBHOBECHYHO BbICOTY
noTeHumanbHoro 6apbepa npu Temnepatype T=300K ( KoHUeHTpaunm atoMmoB N 1 MOHN3NPOBAHHbIX
aToOMOB ni NPUHATL paBHbiMKU 4,4*1022 1 2,5*1013 cM-3 COOTBETCTBEHHO).

KONNOKBUYM , NMPUMEPHbIE BOMPOCHI:

Mony4nTb OOPMYNbl 4N1F pacyeTa BbICOTbl MOTeHUManbHOro 6apbepa v WUpWHbI p-n nepexona B
PaHOBECHOM COCTOSIHUW. KaK OHW U3MEHSITCSI B HEPABHOBECHOM COCTOSIHUM

Tema 6. NMNonynpoBoaHMKOBbIE ANOAbI.
LoMallHee 3ajaHue , NPUMEpPHbIE BONPOCHI:

Onpepnenntb, BO CKOMbKO pa3 n3MeHnTCs amddepeHumnanbHoe conpoTusneHme
nonynpoBOAHUKOBOrO AmMoaa C U3MEeHEeHNEM Temneparypbl okpyxatouwen cpenbl ot 270C oo 600C
npv NpsMoM HanpsxeHun 0,5B.

Tema 7. O6paTHas xapakTepucTuka peanbHoro guona.

KETPOHHBH
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

Onpepnenntb, BO CKOMbKO pa3 U3MEHUTCS audodbepeHLnanbHOe ConpoTuBIeHne
nonynpoBOAHUKOBOro gnoaa npuv n3aMeHeHun npsMoro HanpsxeHus ot 0,4 0o 0,5B npu HenameHHoM
Temnepatype okpyxatuwen cpenbl T=300K.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Mpepnaratotcs 2 3a8a4n: 1) Ha 30HHYIO CTPYKTYPY NONYNPOBOAHMKA; 2) 3NEKTPOHHO-AbIPOYHbIN
nepexon B paBHOBECHOM U HEPABHOBECHOM COCTOSIHUSX.

Tema 8. bapbepHas n pucpcpysnoHHas eMKOCTU avoaa.
[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

HariTn 6apbepHyto eMKOCTb repMaHMeBOro AMoaa, ecnm yaenbHoe ConpoTrBeHne
p-o6nactnop=3,50Mlcm, BeicoTa noteHumanbHoro 6apbepa Agp0=0,35B, NpunoxeHHoe obpaTHoe
HanpsxeHne Uobp=5B v nnowanb nonepeyHoro ceyeHms nepexona S=1Mm2. MoaBNXHOCTb ObIPOK
B repmaHu p=0,19m2/c, ananekTpuyeckas nporuuaemocTs repmanis =16.

Tema 9. BunonsipHbI TpaH3UCTOP.
foMaluHee 3afaHune , NpUMepHbIe BONPOCHI:

. BoibpaTb 1 060cHOBaTh NPaBUNbHbIA OTBET:MOAYNALNS TONWMHLI 6a3bl BIMSET HA Ty OO0
NHXEKTUPOBAHHbIX 9NEKTPOHOB , KOTOPblE OOXOOSAT A0 KonnekTopa.. 910 npusoaut 1) K
BO3HUKHOBEHMIO KOHEYHOro AndepeHLmanbHOro ConpoTUBAEHNS KONNEKTOPHOrO nepexoaa; 2) K
BO3HUKHOBEHMIO ANADY3MOHHOM EMKOCTIN KONNEKTOPHOro nepexona; 3) K BOSHUKHOBEHUIO
BHYTPEHHEN 06paTHOI CBA3N MO HAMPSXEHNIO.

Tema 10. CraTMyeckue xapakTepucTMKu TpaHaucropa Ob.
ooMmallHee 3aaaHue , NPUMepPHbIE BOMPOCHI:

an/IHLI,I/II'I pa6OTbI 6I/II'IOJ'I9|pHOI'O TpaH3nNCTOpAa. |_|Ofly'-II/ITb AHANINTUYECKN XapakKTepucTnkn
TPaH3nCTOopa npun BKAKKYEeHU C obuen 68.30I7I, NCrnonb3ys ero MareMaTtn4eckyto Mmogesb.

KONNoOKBUYM , NMpMEpPHbIE BOMPOCHI:

TpaH3ncTop n-p-n BktoveH no cxeme OB Onpenenntb audpdoepeHumnanbHoe ConpoTUBAEHNE
KONNEeKTOPHOro nepexoga ang repMaHneBoro n-p-n TpaHamcropa, ecnv Na=1015 cm-3, w=30MKM,
Uk=5B, la=1MA, L=0,1MM, onanekTpmnyeckas npoHMLAEMOCTb repMaHns D=16, [ ~1, la=1MA.

Tema 11. ManocurHanbHasi 3KBUBaJIeHTHasl CXxeMa U ctatu4deckue napamMeTpbl TPaH3UCTOpPaA OBb.

JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

11TpaH3ucTop n-p-n BkoyYeH no cxeme OB Onpepenvtb onddepeHumranbHoe ConpoTUBAEHNE
KONNEKTOPHOro nepexona nas repMaHneBoro n-p-n tpaHancropa, ecnn Na=1015 cMm-3, w=30MkM,
Uk=5B, la=1MA, L=0,1mMM, onanekTprnyeckas npoHMLAEeMOCTb repMaHns O=16, [ ~1, la=1mA.

TecTnpoeaHue , npmMMepHblie BOMpOChl:

MepexoaHble 1 YacTOTHbIE CBOMCTBA BUNonspHoro TpaHamctopa nydwe 1) B cxeme O3; 2) B cxeme
OB; 3) B cxeme OK; 4) He 3aBNCAT OT CXEM BKJIIOYEHUS TPAH3UCTOPOB.

Tema 12. IuHamuyeckme napameTpbl TpaH3ucropa Ob.
IoMallHee 3aJaHne , NPUMEepPHbIE BOMPOChI:

Tema 13. XapakTepuCcTUKM 1 NapaMeTpbl TpaH3UCTOpa NPU BKJOYEHUUN C OOLLLUM IMUTTEPOM.
LoMallHee 3afaHne , NpUMeEpPHbIe BOMPOCHI:

BbICOKOYACTOTHBIN TPaH3UCTOP Ha YacTtoTe fuam= 20MI 4 nmeet Moaynb KOadbpuUMeEHTa Nepenayn
Oh21all=6. cratnyeckuit koadpdprumeHT Toka 6asbl h215=50. HailTn 4acToTy, Ha KOTOPO MOay/b
KoadbpuumeHTa nepenaym Toka aMMTTEPA YMEHLWAETCS B 2 pa3a Nno CPaBHEHWNIO CO CTAaTUYECKMM
KO3dppMLMEHTOM TOKa aMUTTEPA.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

MpepnaratoTca 2 3apayn: 1) onpeneneHne ctaTM4eckux U AMHaMmM4yeckmx napameTpos aAmoaa; 2)
6MNONSPHbLINA TPAH3MCTOP COCTABHOM TPAH3UCTOP.

Tema 14. CoctaBHble TpaH3UCTOpPbl. Pa3HOBMOHOCTU OUCKPETHbIX TPaH3UCTOPOB.
LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

KETPOHHBH
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14CoCTaBHOM TPAH3UCTOP COCTOUT N3 ABYX OAMHAKOBbIX TPAH3UCTOPOB. MI3BECTHbI h ?
KO9dOPUUMEHTBI ANst OOAHOMO U3 TpaHancTopos: h116=200m, h126=8*10-4, h216=-0,98,

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

Y nenbHas NpoBOAMMOCTb KaHasna n-tuna nonesoro TpaHamcrtopa o= 5SCM/M 1 TonwmHa kaHana w=
6MKM npu HanpsxeHun Usn=0. Hantn HanpsxeHune otcedkn UsnoTtc, ecnu NoaBUXHOCTb
anekTpoHoB un=0,13mM2/Bc, a oTHOCUTENbHAs ONaneKTpuyeckas NPoOHNLAEMOCTb KpeMHUS e=12.
HanTtn MmakcnmanbHyo KpyTU3HY U MUHAMaNIbHOE COMPOTUBIIEHME KaHana, ecnu IcHa4y=1MA.

TeCcTMpOoBaHue , MPUMEpPHbIE BOMPOCHI:

Llns noneeoro TpaH3McTopa C ynpasnsiowmnM p-n Nepexoaom 1N N? KaHanoMm, BKIIOYEHHbIM MO CXEMe C
06LWMNM NCTOKOM, MONSAPHOCTb HanpsixeHns Ha 3ateope (Uaun) n Ha cToke (Uck) OTHOCUTENBHO 3EMNN
[OMXHAa ya0BNeTBopsATb cooTHoweHunsm 1) Usun > 0, Ucn > 0; 2) Usn > 0, Ucn < 0; 3) Usmn < 0, Ucu <

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

Tema 16. MAOT-TpaH3ucCTOPbLI.
JoMallHee 3ajaHve , NPUMEpPHbIE BONPOChI:

B MAT1- TpaH3ucTope ¢ kaHanom n- tuna wupuHa 3artsopa 0,8 MM, anvHa kaHana L=5 mkm, TonwmHa
CNnost AN3NEKTPUYECKON nsonsaumm (okcnaHoro) d=150HM, NOABMXHOCTb 3NEKTPOHOB B KaHare
[In=0,02 M2/Bc, oTHoCUTENbHAs AMANeKTpUYecKas MPOHNLIAEMOCTb okcuaHow nnexku [1=3,7,
KpYTM3Ha XapakKTepUCTUKN TpaH3uncTopa B nonoroi obnactu ctokoso BAX S=5,6MA/B, Onpenenntb
€MKOCTb 3aTBOpa M NpeenbHyto 4acToTy

Tema 17. TpaH3MCTOPbI NONYNPOBOAHMKOBbIX UHTErPanbHbIX CXEM.
noMallHee 3aaaHue , NpPUMepPHbIE BOMPOCHI:

OneMeHTbl HTEerpanbHbIX CXeM Ha bunonspHbix HU MOTT-TpaH3ncTopax. OcobeHHOCTM UX
NPUMEHEHNS.

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

Mpepnaratotcs 2 3ajayn: 1) onpeneneHumn cTaTtmyeckux 1 AMHaAMMYeCcKMX NoNeBOro TpaH3ncTopa.
2)pacyeT NpPoCTENLWMX CXEM C NPUMEHEHMEM MONEBLIX TPAH3VUCTOPOB.

Tema 18. dneMeHTbI MHTErpanbHbiX cxeM Ha MOIlM-TpaH3ucTopax.
KONMOKBUYM , NPUMEPHbIE BONPOCHhI:

. BoibpaTtb nobocHoBaTb npaBunbHbIA BapuaHT oteeta: ns MOI-TpaH3ncTopa ¢ MHOYLMPOBAHHbLIM
KaHanoM p-Tuna, BKNIOYEHHbIM MO CXeMe C 0OLWMM UCTOKOM, NONSPHOCTb HAMNPSXXEHWS Ha 3aTBope
(Uaun) n Ha ctoke (Ucun) 0OTHOCKMTENBHO 3EMAN AOMXHA YAOBNETBOPSATb COOTHOWeEHUAM 1) Uaun > 0,
Ucmn > 0;2) Usn >0, Ucn < 0; 3) Uan < 0, Ucn < 0; 4) Usmn < 0, Ucm >0.

Tema . UToroeasi oopma KOHTpOns

[MpyMepHbIe BONPOCHI K 9K3aMEHY:
Bunet N1.

1. DHepreTMyeckmne ypoBHU TBEPAOro Tena. 3o0HHas CTPYKTypa NnonynpoBOAHUKOB M TUMbl
NPOBOAVMOCTH.

2. AHanna ngeannanpoBaHHoro auoaa. Pewenne onddysnoHHoro ypaBHeHns. BonbtamnepHas
XapakTepu-cTMka ngeann3nposaHHoOro anoaa.

Bunet N2.

1. KoHueHTpaums Hocutenein B COBCTBEHHOM 1 MPMMECHOM MOJYNPOBOOHMKAX.

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

Bunet N3.
1. PekxombuHaums Hocutenein. PaBHoBECHOE N HepaBHOBECHOE COCTOSIHME. BpeMmsi XunaHu.
2. AHanus p-n nepexona B HEPaBHOBECHOM COCTOSIHUW.

Bunet N4.
1. 3aKOHbl ABUXEHUS HOCUTENEN B MONYNPOBOOHNKAX.
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2. XapakTtepuctnyeckmne conpotusneHuns. bapbepHas n onddys3noHHas eMKocTy anoaa.
OKBMBaNeHTHas cxema ouoaa rno nepemMeHHoMy TOKy.

Bunet N5.

1. OdhgoekT nons.

2. Npsamas xapakTepucTka peanbHoro anona. Pabora amona npv BbICOKOM YPOBHE MHXEKLNN.
OKBUBANEHTHAs cxema auoga npu NPsSMOM BKIKOYEHUN MO NOCTOSHHOMY TOKY.

7.1. OcHoBHas nuTeparypa:

1. Pun3nyeckmne 0CHOBbI ANEKTPOHUKK: YuebHoe nocobue / B.B. YMpuxuH; YHnkom Cepsuc. - M.:
Anbgpa-M: HUU NHgppa-M, 2012. - 304 c.: un.; 60x90 1/16. - (TexHonornyeckunin cepsuc). (nepenner)
ISBN 978-5-98281-306-0 - http://znanium.com/catalog.php?bookinfo=316836 9nekTpoHHbIN pecypc.

2. TBepLoTenbHas anekTpoHUKa: yiebHoe nocobve ons CTyAeHTOB BbICWIMX yHEOHbIX 3aBEAEHUIA,
oby4aroWwmxcs No HanpaBneHWo NoaroToBkn 6akanaspos, Marnctpos 010700 "dusnka" n
cneumanbHocTn 010701 "dusuka" /B. lN'ypToB.-2-e, non.nsg.-Mocksa: TexHocdepa, 2007,- 406¢: un
Kon. ak3 -40.

3. lyka, A. A. OnekTtpoHunka / A.A. lWyka. ? 2-e n3g., nepepab. n non. ? Cl16.: BXB-IMeTepbypr,
2008. ? 751 c.: nn. ? (YuebHasa nutepatypa ans By3os). - ISBN 978-5-9775-0160-6 -
http://znanium.com/catalog.php?bookinfo=350420

ONEKTPOHHbIV pecypc.

7.2. JlononHuTenbHasa nuteparypa:

1. CtenaHeHko W.T1. OcHoBbl MMKpO3anekTpoHukK. [TekcT] YuebHoe nocobre ans By3os. M134. 2-e
nepepab. M non. M - nabopartopusi 6a3oBbix 3HaHWMin 2005r. - 488c.

2. MatepranoBeneHne n TeXHONOrMM 3NeKTPoHNKK: YuebHoe nocobue / B.W. KanycTuH, A.C. Curos.
- M.: HL MH®PA-M, 2014. - 427 c.: 60x90 1/16. - (Bbicwee obpasoBaHue: bakanaspuar).
(nepennet) ISBN 978-5-16-008966008966

7.3. UHTepHeT-pecypcChbl:
BopoHkos 3.H. TeepaotenbHas anektpoHnka DOC - M.: M3OW, 2002. - 181 c. €371.39 Mb

N'yptoB B.A.TBepaotenbHas anektpoHmka PDF - M.: TexHocdepa, 2008. - 512 c. - ISBN:
978-5-94836-187-1 (3-e nag., non.)

AsTop: Ynbpux Willymaxep HassaHue: [MonynpoBogHnkoBas anekTpoHuka - iagatenbcreo:
www.infineon.com Nog: 2004 ®opwmar: pdf Pasmep: 102,63 MB Ong canra: MirKnig.com

lN'yces B.A. TeepootenbHas 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.
9622.90 Mb

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHue QUCLMUNINHbI(MOAYS)

OcBoeHve gucunnnuHbl "TBepaoTenbHas anekTpoHuka" npeanonaraeT UCnob3oBaHNe Cnemyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToaMYecKas nutepatypa Ans 4aHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHa", 4OCTyn K KOTOPOI NpefoCcTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnnoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl AN151 BY30B C
ycnosuem o06s13aTeNbHOro cobniofeHNs aBTOPCKUX U CMeXHBbIX npaB. KHuradoHp obecneynsaet
LWWMPOKWIA 3aKOHHBIV [OCTYN K HeobxoauMbIM Ansi o6pasoBaTtelbHOro NpoLecca U3naHnsM C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsIM HoBbIx P OC
BI1O.

MyNbTUMEONAHAA ayanTopus

Mporpamma coctasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpaeneHunto 090900.62 "MHdopmMaumnoHHas 6e3onacHoCcTb" 1 NPOOW0 NOArOTOBKM
NHdbopmMaumoHHas 6e30nacHOCTb aBTOMaTU3NPOBaHHBLIX CUCTEM .
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