denepanbHOE rOCyAapCTBEHHOE OI0KETHOE 00pa30BaTENIbHOE YUPEXKIACHHUE
BBICIIIET0 00pa30BaHMs
" JlalIbHEBOCTOUHBIM rOCY1apCTBEHHBIN YHUBEPCUTET IyTel coolrieHus"
(ABI'YIIC)

VTBEPXKIAIO

3aB.xadeapoit

(k602) DAEKTPOTEXHUKA, DIIEKTPOHUKA U

OJICKTPOMEXaHHKA

Cxkopuk B.I'., kang.
TEXH. HayK, IOIEHT

26.05.2023

PABOYAA ITPOI'PAMMA

JAUCIMITIIMHBI OCHOBBI IJTCKTPOHUKHU

JU1s1 HarpaBiieHust ToAroToBku 13.03.02 DnekTposHepreTuka 1 3JIEeKTPOTEXHUKA

CocraButenb(u): K.T.H., 3aB.kadeapoit, Maieimesa O.A.

OO6cyxena Ha 3acemanuu kKadenpsl:  (k602) DIEKTPOTEXHUKA, JICKTPOHUKA U DJICKTPOMEXaHHUKA

ITporokon ot 17.05.2023r. Ne 10

O6cymeHa Ha 3aCCJaHuHn METOAUYECKOM KOMHUCCHH I10 POACTBCHHBIM HAIIPABJICHUSM U CIICHHUAJIbBHOCTAM: HpOTOKO.H

r. XabapoBck
2023 1.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

IIpencenarens MK PHC

2024 1.

Pabouas nporpamma nepecMoTpeHa, 00cykIeHa 1 01o0peHa s

ucnonaenus B 2024-2025 yueOGHOM roy Ha 3aceIaHnu Kadeapbl
(k602) DIIeKTpOTEXHUKA, JICKTPOHUKA U DIICKTPOMEXaHUKa

IIporokon or 2024r1. Ne
3aB. kadenpoit Ckopuk B.I"., kaH[. TeXH. HayK, IOLICHT

Busuposanue PII/] 1yis1 ncnosiHeHUs1 B 04epPeTHOM Y4eGHOM roay

IMpencenarens MK PHC

o 2025 T.
Pabouast mporpaMma nepecMoTpeHa, 00CyKIeHa U OX00peHa s
ucronuenus B 2025-2026 yueOHOM roay Ha 3acefaHuu Kadeapsl
(k602) DrekTpoTeXHHKA, FIMEKTPOHUKA U AJIEKTPOMEXaHHKA

[Iporokon oT 2025r1. N
3aB. kadenpoit Ckopuk B.I'., kaHA. TeXH. HAyK, JOIIEHT

Busuposanue PII/I nJist ucno/iHeHUsI B 04epeIHOM Y4eOHOM roay

[Ipencenarens MK PHC

2026.

Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa 1 01o0peHa s
ucnonHeHus B 2026-2027 yueOHOM Toly Ha 3aceJaHuu Kadeapbl
(k602) DreKTpOTEXHHKA, TEKTPOHUKA U DJIEKTPOMEXaHHUKa

[Iporokon oT 2026 . No
3aB. kadenpoit Ckopuk B.I'., kaHI. TeXH. HAyK, JOIEHT

Buzuposanue PII/I 1y ncnoiHeHUs B 04epelHOM Y4eOHOM roay

IIpeacenarens MK PHC

2027 r.

Pabouas mporpamma epecMoTpeHa, 00Cy>kIeHa U 0J00peHa IS
ucnonaenus B 2027-2028 yueOHOM roay Ha 3aceIaHuH Kadeapsl
(x602) DexTpoTeXHUKA, HIEKTPOHUKA H IIEKTPOMEXAHIKA

IIporokon or 2027r. Ne
3aB. kadenpoit Ckopuk B.I'., KaH/. TeXH. HAyK, JOICHT



PaGouas nporpaMma JuCUUTIAHBI OCHOBBI SJICKTPOHHUKH

paspaborana B cootBercTBHN ¢ PI'OC, yTBepKICHHBIM pHKa3oM MuHHCTEpCTBa 00pa3oBaHus U HayKu Poccuiickoit
OGepneparun ot 28.02.2018 Ne 144

Keamnpuxamus OakaJjiaBp

®dopma 00yueHust o4yHast

OBBEM JUCIUITIJIMHBI MOAYJIS) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJTMYECTBA
AKAJEMHUYECKHUX YACOB, BBITEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
MPENOJIABATEJIEM (ITO BUJIAM YYEBHBIX 3AHATHIT) 1 HA CAMOCTOSITEJBHYIO PABOTY
OBYYAIOIIIUXCS

OO61mas TpyJ0eMKOCTh 43ET

YacoB 1o yueOHOMY IIaHy 144 Bunbl KOHTpOsSI B cemMecTpax:
B TOM YHCJIE: 9K3aMeHbl (cemecTp) 3
KOHTaKTHas pabora 52
caMocCTosITeIbHas paboTa 56
4acoB Ha KOHTPOJIb 36

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemec | 3 (2.1)
Tp Ha Kypce>) Hroro
Henens 18
Bup 3ansaTuii yio | PO | VI PIT
Jlexkuun 16 (16 |16 |16
JlabopatopHsbie 16 |16 |16 |16
[IpakTuueckue 16 (16 |16 |16
KonTpons 4 4 4 4
CaMOCTOSITEIBHO
1 paboThI
B Tom uncine 16 |16 |16 |16
WHT.
Uroro ayn. 48 |48 |48 |48
KonrakTHas 52 |52 |52 |52
pabora
Cam. pabora 56 |56 |56 |56
UYace! Ha 36 (36 |36 |36
KOHTPOJIb
Hroro 144 |1 144 | 144 | 144




1. AHHOTALYSI JUCUUILIMHBI (MO YJIST)

1.

Ju—

OCHOBBI 3JIEKTPOHUKH U ee 3a1a9i. OCHOBBI (PU3HMKHN NMOTyHIpOBOAHUKOB. ITomynpoBoaauky. I1oyipoBOHUKOBEIE THOMIBL.
Bunonspusie Tpansucropsl. Yuunonsapusie u IGBT tpansuctopsl. TupucTopsl. DIeMEeHTHI ONTOMIEKTPOHUKN U
HHTETpabHbIE MUKPOCXEMBI. JIorndecKue 3IeMEHThI U yCTPOUCTBA. Y CUIIUTENH.

2. MECTO JUCHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Kon nucuuruiiHet: | b1.0.14

2.1 | TpeGoBanus K npeaBapuTeIbLHOIl MOATOTOBKE 00y4aloLIerocs:

2.1.1 | ®usuka

2.1.2 | Briciras MaTeMaTHKa

2.1.3 | TeopeTrueckre OCHOBBI AIIEKTPOTEXHUKU

2.2 | IMcuMNJIMHBI ¥ NPAKTUKH, JUIS1 KOTOPBIX OCBOCHHME JaHHOH JMCUMILIMHBI (MO1YJIs1) HE00X0AUMO KaK
npejauiecTBylouiee:

2.2.1 | MadopmanmoHHas 3IeKTPOHHIKA AIIEKTPOIIPHBOA

2.2.2 | UlupopManmoHHO-U3MEPHUTETbHAS TEXHAKA

2.2.3 | UlHpopMaMoHHO-U3MEPHUTETbHAS TEXHAKA

2.2.4 | O0miast sHepreTHKa

2.2.5| Cunosas 37eKTpOHHAsI TEXHUKA U IPeoOpa3oBaTesn

2.2.6 | LIngpoBsie TEXHONOTHH B IPOGECCHOHATBHON ACATEIbHOCTH

3. IEPEYEHbD IINTAHUPYEMBIX PE3YJIIbTATOB OBYYEHUMS 11O JUCHUTITIMHE (MO YJIIO),
COOTHECEHHBIX C IINIAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHUSI OBPA3OBATEJIBHOM ITPOI'PAMMBbI

OIIK-3: Crioco6eH NpUMEeHSITh COOTBETCTBYIOINI (PH3NKO-MaTeMaTHUYECKHIi aNnapaTt, MeToAbI AaHAIM3a U MOJeTMPOBAHNS,
TeOPeTHYECKOro M IKCMePHMEHTAIbHOI0 HCCJIEI0BAHNUS MIPH PelIeHNHN MPo(ecCHOHATBHBIX 32124

3HaTh:

Ddu3nyecKue SIBICHNS B 3aKOHBI MEXaHUKH, TCPMOAUHAMUKH, DJICKTPUICCTBA U MarHETU3MaA. OCHOBBI aHAIIN3a U MOACINPOBAHUA,
MPOBEACHHUA TCOPETUUCCKUX U OKCIICPUMCHTAJIbHBIX HCCJIeI0BaHU I

Y™meTn:

[TprMeHATE MaTEMAaTHYECKHUH annapaT aHaTMTHIECKOH TeOMETPHH, JINHEHHOH anreOpsl, AudQepeHInansHoro 1 NHTErpaIbHOTO
MCYHCIEeHNS (YHKITMH OIXHOH NepeMeHHOH. [IpuMeHITs MaTeMaTHIeCcKHi anmapar Teopur (pyHKINH HECKOIBKIX ITePEMEHHBIX,
TeopuH (PYHKITHH KOMIIEKCHOTO IEPEMEHHOT0, TEOPHHU PAAOB, Teopun U hepeHInanbHEIX ypapHeHuil. I[Ipumenser
MaTeMaTHYECKUH alapar TEOPUU BEPOSATHOCTEH U MaTeMaTHUECKOH CTaTUCTUKU. [IpuMeHATh MaTeMaTHUECKUI arnmapar
YHUCJIEHHBIX METOJIOB.

Baanern:

HappikamMu MCITOIB30BaHUS (bl/IBI/IKO-MaTeMaTI/I‘-ICCKOFO armapara, METoJaMu aHajin3a U MOACIIMPOBaHUA, TCOPECTUICCKOTO U
OKCHEPUMEHTAIIbHOTI'O UCCIIENOBAHUSA ITPU PCIICHUN HpOd)eCCI/IOHaIILHI)IX 3aJa4y

4. COIEP KAHUE JUCHUIIJIMHBI (MOAYJIAA), CTPYKTYPUPOBAHHOE 11O TEMAM (PA3JEJAM) C YKAZAHUEM
OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJIJEMUYECKHX YACOB M BUJ0OB YUEBHBIX 3AHATHI

Hnrte
paKT.

Komneren-
10707

Kon
3aHATHS

HaumeHoBaHMe pa3/ie/ioB U TeM /BUJ
3aHATHSA/

Cemectp

/ Kype Yacos

Jlutepartypa IIpumeuyanue

Paspnen 1. Jlekuun

1.1

OCHOBBI (DH3HKH TTOTYIIPOBOIHUKOB.
OHepreruueckue 30HblL. [IpoBogHUKY,
JMAIIEKTPUKH, COOCTBEHHBIE U
IIPUMECHbIE

IOy IIPOBOAHUKU. DJIEKTPOIPOBOJHOCTD.
HpeticoBslit u 1u(y3HOHHBINA TOKH.
3aBUCHMOCTb CBOWCTB MOJIYPOBOJHUKOB
OT TemMIepatypsl. /JIex/

OIIK-3

JI1.2J12.1
2.4
0103233

1.2

DJEKTPOHHO-IBIPOYHBIH [IEPEXO, €ro
SHepreTHUecKas JuarpaMma u
BOJIETAMIEPHAs XapaKTepPUCTHUKA. Buabl
po0ost p-n mepexoa.
IMoynpoBOTHUKOBEIE TUOMBL.
Kraccuduxanus, KOHCTPYKIUU U
0COOEHHOCTH JHOJI0B, PEalIbHbII AHO,
€r0 SKBHBAJIECHTHASI CXEMa H BOJIb-
amIepHas xapakTepucTuka. /Jlex/

OIIK-3

J1.1
J1.2J712.1
2.4
91090233

Jlexmuu ¢
«OIITHOKaAMI»




1.3 IIpuMeHeHKE NOIYIPOBOJHUKOBBIX OIIK-3 J1.1
JIMOJIOB JJIs1 BBITIPSIMJICHUSI IEPEMEHHOTO JI1.2J12.1
HanpspKeHus. Bapukarnbl, cTaOMIMTpOHE!, J2.2J12.4
JIAaBUHHBIC U TYHHEIIBHBIC AUOMIBI, 013233
apamMeTpsl U XapaKTePHUCTHKH
nuonoB. /Jlex/

1.4 YeTpolicTBO, TUITBI TPAH3UCTOPOB U OIIK-3 JI1.1 Jlexmm ¢
aHau3 PU3NUECKUX TPOIIECCOB B JI1.2J12.5 «OIINOKaMM»
OUIONSAPHBIX TPaH3UCTOPax. PexuMBI J12.6
pabOThI TPAH3UCTOPA, CXEMbI BKITFOUCHHSI 213253
u oOpaTHbIe cBsI3u. CrocoObI
cTabmim3anuy pabodei TOuKn
ycunuTeNs. Y CHITUTENU IEPEMEHHOTO
Toka. PaboTta TpaH3MCTOpa B KIIFOYCBOM
pexume. /Jlex/

1.5 IToneBbie TpaH3UCTOPHI C YIPABISAIOIINM OIIK-3 JI1.1
p-n nepexonoMm. [loneBbie TpaH3UCTOPHI C JI1.2J12.5
HU301MpoBaHHBIM 3aTBOpoM. MIII- u J12.6
MOII-TpaH3ucTOphl CO BCTPOEHHBIM U 2122 33
MHAYUPOBAHHBIM KaHAJIAMH.

BunonspHsie TPaH3UCTOPHI C
n3onupoBaHHbIM 3aTBOpoM (IGBT-
TpaH3uCTPOpsI). /JIex/

1.6 Ananoroesie UMC, onepaiinoHHbII OIIK-3 J1.1 MacTep kiacchl
ycwiurenb, cxembl OY, HHTErpalibHbIC JI1.2J12.3
MHKpOCXeMBlI. /JIex/ 213233

1.7 YcTpolcTBo, U3NIECKUe MPOIECCH U OIIK-3 J.1
BAX rtupucropa. Ilepexoansle mpoueccsl J1.2J712.3
B TuprcTope.OCOOCHHOCTH Tpolecca 213253
BKJIFOUCHUS U OTKITFOUCHHUS MOITHBIX
THPUCTOPOB. CHCTEMBI YIIPaBICHUSI
TupucTopamu. /Jlex/

1.8 OcHOBBI anreOpsl JIOTHKH, TPUHIIMIIBI OIIK-3 J1.1 Macrep knacchbl
noctpoenus 1udpossix UMC ¢ JI1.2J12.3
pa3nuyHbIMU Jorukamu. Jlornueckue 012233
9JIEMEHTHI U Tpurrepsl. /JIex/

Pa3nen 2. JlaGopaTopHble 3aTSITHSA

2.1 HccenoBanne cratudeckoit BAX OIIK-3 JI1.2J12.5]13. KpYIJIBIA CTOI
MOJTYTTPOBOAHUKOBOTO roja /J1ab/ 1

€)!

2.2 H3mepenue u pacder 6apbepHO EMKOCTH OIIK-3 JI1.1J12.4J13. KpPYTIJIBbIHA CTOMI
9IEKTPOHHO-IBIPOYHOTO nepexona /J1ad/ 1

€)|

2.3 HccnenoBanne pabOThI BBITPSIMUTEISA OIIK-3 JI1.2J12.4 KpPYIJIBIH CTOJ
01H0(a3HOTO CHHYCOMIAIBEHOTO TOKA C JI2.5J13.1
€MKOCTHBIM (prstbTpom /J1ab/ €|

2.4 HccnenoBanue cTaTHueCKUX OIIK-3 J1.1 KpYyIJIbli CTON
XapaKTEPUCTHK OUTIONISIPHOTO JI1.2712.4J13.

Tpansuctopa /J1ad/ 1
€|

25 HccnenoBanue noaeBoro TpaH3ucTopa ¢ OIIK-3 JI1.1J12.5J13. KpYIJIBIA CTOI
YIPABISIOIINM 3JIEKTPOHHO-ABIPOYHBIM 1
niepexoyom /J1ab/ €

2.6 HccnenoBanue cxeM Ha ONEPaMOHHBIX OIIK-3 JI1.2J12.4J13. KpPYTIJIBIHA CTOMI
ycunurensx /J1a6/ 1

€)|

2.7 HccnenoBanue THpUCTOpa B KAYECTBE OIIK-3 JI1.1 KpYTJIBIN CTON

peryisiTopa MorHocTH /J1ab/ JI1.2J12.5J13.
1
31

2.8 HccnenoBanue paboThl JOTHUECKUX OIIK-3 JI1.1J12.5J13. KpYTJIBIN CTON
2JIEMEHTOB U TpHUrTepoB /J1ad/ 1

€

Paznen 3. IlpakTuueckue 3aHATHS




3.1 Uccenosanne cratuueckoit BAX 4 OIIK-3 JI1.2]12.4 0
MOJTYTTPOBOAHUKOBOTO muoza /TIp/ 2125233
3.2 Pacuer OapbepHOit eMKOCTH EKTPOHHO- 4 OIIK-3 JI.1 0
IeIpoyHoTO nepexona /I1p/ J1.2J12.4
212233
33 HccnenoBanue kackana ycUIeHUs! 4 OIIK-3 JI1.1J12.5 0
MIEPEMEHHOr0 CUTHAJIa Ha OUIOISIPHOM 212233
tpansuctope /Tlp/
34 HccnenoBanue AByXTaKTHOTO 4 OIIK-3 J1.1 0
yCHIIUTENBHOTO Kackana /I1p/ JI1.2J12.1
213233
Pa3nen 4. CamocTosiTesibHasi padoTa
4.1 MO/ATOTOBKA K TEKYIIEMY TECTUPOBAHUIO 20 OIIK-3 JI1.1 0
10 OT/AETBFHBIM pa3ziesiaM U BCeMy KypCy JI1.2J12.2
JTUCLUIUINHBL, U3y4YE€HHE JIEKIIMOHHOTO JI12.3
matepuana /Cp/ 212233
4.2 BrimonHeHne npakTHYeCKUX 18 OIIK-3 JI1.1 0
3amanmii /Cp/ JI1.2712.2
J12.3
213233
4.3 oopMmiieHHE OTYETOB O BHITOJTHEHHBIX 18 OIIK-3 JI1.1 0
nabopaTopHBIX paboTax M MOJArOTOBKA K JI1.2J12.2J13.
nx 3amure /Cp/ 1
212233
Paznen 5.
5.1 /3auér/ 36 OIIK-3 1.1 0
J1.2J12.2
J2.3
J12.4J13.1
313233

5. OIEHOYHBIE MATEPHAJIBI JIJIsI TIPOBEJEHUS MPOMEXKYTOYHOM ATTECTALIUA

Pa3menieHb! B IPUJI0OKEHUH

6. YAEBHO-METOIUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JTUCIUITIJIMHBI (MOAYJIA)

6.1. Pexomenayemasi inreparypa

6.1.1. [lepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOTUMOI 1J151 OCBOEHUS TUCHUIIIUHBI (MOTYJIs1)

ABTOpLI, COCTaBUTECIIN

3arnasue

I/ISI[aTeJ'ILCTBO, roa

JI1.1 | Ywmxma C.H. DNEeKTPOHUKA 1 MUKPOCXEMOTEXHHKA: yuel. mocodue A By30B Mocxksa: YMII XK/T, 2012,
JI1.2 | benos H.B., Bonkos DNEeKTPOTEXHUKA U OCHOBBI AJIEKTPOHUKHU: yueO. mocodue s Cankr-IlerepOypr: Jlans, 2012,
I0.C. BY30B
6.1.2. IlepeyeHb 10NOTHUTEIBHON JTUTEPATYPbl, HEOOXOAMMO¥ /ISl OCBOCHUS JMCIMILIMHBI (MOYJIs1)
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBo, rog
JI2.1 | XKepebuos N.I1. OCHOBBI 3JIEKTPOHUKH Cankr-IlerepOypr:
OHeproaromusnat, 1989,
JI2.2 |T'nmazenko T.A., DNEeKTPOTEXHUKA H OCHOBBI DIIEKTPOHUKHU: Yued. mocodne Mocksa: Beicmi. mmik., 1996,
IIpsHumzmkoB B.A.
JI2.3 | boGpoBHukoB JI.3. OnexTpoHuka: Yue0. 11sl By30B Cankr-IlerepOypr: ITutep,
2004,
J12.4 | IlpsHumnukoB B.A. Onextponuka: [TonHblil Kypc aekuui Cankr-Ilerepoypr: KOPOHA
npuHT, 2006,
JI2.5 [Boponxkos O.H. TBepaoTenbHast HMEKTPOHHKA: yued. ITocoOHe I By30B Mocxksa: Akagemus, 2009,
JI2.6 |Jlerocraes H. C., TBepnoTenbHas 3IEKTPOHUKA Tomck: Tomckuii

Yersepros K. B.

roCyJ1apCTBEHHBIN
YHUBEPCHUTET CHCTEM
YIpaBICHUs U
pamuolneKkTpoHuky, 2012,
http://biblioclub.ru/index.php?
page=book&id=208951

6.1.3. IlepeueHb y4eOHO-METOAUYECKOI0 00ecieYeHHs] /ISl CAMOCTOSITe/IbHOI PadoThl 00y4yaromuxcs M0 JHCHHILINHE

(Mony.10)




ABTOpBI, COCTaBUTEIH 3arnasue W3naTenscTBO, rof,

JI3.1 |Caitpyraunos P.X., OCHOBBI 3JIEKTPOHUKH: METOJ. TOCOOUE MO BEIMOTHEHHIO Xabaposck: M3a-so JIBI'VIIC,
Mansimesa O.A. 1a00PaTOPHBIX PadoOT 2016,

6.2. [lepeuens pecypcoB HuHGOPMALMOHHO-TEIeKOMMYHHKALMOHHOI ceTH "UHTepHeT", HEOOXOIUMBIX /151 OCBOEHMS
JUCIUTITAHBI (MOTYJI5)

D1 | Onexrponnsiii kartanor HTb JIBI'YIIC www.dvgups.ru
92 | DnekTpoHHO-O6ubMMOTeuHas cuctema "Kuauradonn" www.knigafund.ru
33 | Hayunas anextponHas 6ubmuorexa eLIBRARY.RU www.elibrary.ru

6.3 Ilepevyenb MHGOPMALMOHHBIX TEXHOJIOIM, HCNIOJIb3yeMbIX NIPH OCYLIECTBJICHMH 00pPa30BaTeIbHOIO Mpouecca no
AUCHUTINHE (MOLYJII0), BKJIIOYAsI lepedyeHb MPOrpaMMHOro odecreyeHusi 1 HHYOPMALMOHHBIX CIIPABOYHBIX CHCTEM
(npu Heo0X0AMMOCTH)

6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust

Office Pro Plus 2007 - [TakeT opucHbIX nporpamm, nui.45525415

Matlab ba3zosas xondurypamus (Academic new Product Concurrent License B coctase: (Matlab, Simulink,Partial Differential
Equation Toolbox) - MatemaTtn4eckuii maket, KOHTpakT 410

6.3.2 Ilepeuenb MHGOPMAIIMOHHBIX CIPABOYHBIX CHCTEM

1. KomnbrotepHas cipaBouHo-TpaBoBas cuctema "Koncynprantllnoc;

2. npopmanmonHO-1IpaBoBoe obecneuenue "["apant”

7. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOW BA3BI, HEOBXOIUMOM J1JIsI OCYIIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCIUIIVIMHE (MO YJIIO)

Aynuropus Haznauenue OcHaruenue
247 VYueOHast ayTUTOpHs YISl IPOBEICHUS KOMILIEKT y4eOHO# Mebernn, MapkepHas focka, [I9BM, paboune cranumu
71a00PaTOPHBIX M MPAKTHYCCKHUX 3aHSATHIA, NI ELVIS

TPYIIOBBIX U HHAWBUIYaJIbHBIX KOHCYIbTAINH,
TEKYILETO KOHTPOIS B IPOMEKYTOTHOM
aTTeCTaIUH.

JlaGopaTopusi KOMIBIOTEPHOTO MOAEITHUPOBAHHS
JJIEKTPOTEXHUYECKUX JUCLUILIUH

8. METOAUYECKHUE MATEPHAJIBI JIUIS1 OBYYAIOIIIUXCA IO OCBOEHHWIO JTUCIIUITJIMHBI (MO YJISA)

IIpu npenogaBanuu Kypca «OCHOBBI SIEKTPOHUKIY HCHONB3YIOT KaK KJIacCHUecKre 00pa30oBaTeNbHbIe TEXHOIOIUH (M3y4EHHE H
3aKpeIUieHHe MaTepuaia yepes MPOoBeICHNE JICKIIMOHHBIX 3aHATHI U 1a00paTOpHBIX paboT), TaK U HHHOBALOHHbIE
00pa3oBaTeNIbHBIC TEXHOJIOTHH (TIPOBEIACHHE JIKIIMOHHBIX ¥ Ta00paTOPHBIX 3aHATHI C IPUMEHEHHEM MYJIbTHMEINITHBIX
TEXHOJIOTHH, IPUMEHEHHE KOMITBIOTEPHBIX CHMYJISIIUI Ha Ta00paTOpHBIX paboTax).

B y4eOHOM npolecce UCTIONB3YIOTCSl aKTHBHBIC U MHTEPaKTUBHBIE ()OPMbI IPOBEACHHUS 3aHATHI (JIEKIMIT B IMAJIOTOBOM PEKHUME C
HOZIOTOBKOH BOIPOCOB IPYIIIaMH CTYICHTOB, JUCKYCCHH (B TOM YHCIIE U IPYINIO-BBIX), IEJOBBIX ¥ POJIEBBIX UIP, pa3oop
KOHKPETHBIX CHTYallHi, KpyTJIbIe CTOJIBI) B COYETAHNH C BHEAYJUTOPHOH paboToil ¢ menbio popMHUPOBAHHS U Pa3BUTHS
npoQecCHOHANBHBIX HABBIKOB 00YYaIOIIHXCSI.

Jucunminaa «OCHOBBI 3JIEKTPOHHKMY COCTOMT B M3JI0KEHUH OCHOB ITIOCTPOCHHUS, IPUHIMIA PAOOTHI M COCTABICHHS SJICMEHTHON
0a3bI HIIEKTPOHHBIX YCTPOUCTB JUISA SJICKTPOIHEPTETHIECKIX CHCTEM, CHCTEM SIIEKTPOCHAOKEHNST U aBTOMATHKH.

Bo Bpemst 00y4eHHs CTyICHTHI JOKHBI MOTYyYUTh TEOPETHUESCKHE 3HAHHUS U MPAKTHIECKUE HABBIKK 10 PacUeTy 3JIEMEHTHOH 0a3bl U
HPaKTHYECKOTO U3yUYEHUs IIPHHIUIIA paOOThl YCTPOHCTB. DTO IOCTUTAETCS C IIOMOILBIO JICKINHL, TPAKTHYECKHUX 3aHATHIL B
71a00paTOPHUSIX C UCTIONB30BAHIEM COBPEMEHHBIX METONOB M TEXHUYECKHUX CPEICTB 00yUEHHS, BHIITOTHEHUS] KOHTPOJIBHON paboThI 1
CaMOIIOJITOTOBKH.

Ha 5eKIMOHHBIX 3aHATHSAX CTYACHTHI CHa4aa B MHTEPaKTUBHOM (hopMe MPOBOAAT U3ydeHHe U 00Cy KIIEHHE paccCMaTpHBaeMO
TEMBI 3aHATHS] ONHOBPEMEHHO C IPOCMOTPOM CIAHOBBIX ¥ BUIEO-MaTEPHAJIOB, 3aT€M 3aKPEIUIIOT IPOHICHHBINH MaTepHa IIyTeM
penIeHus MPaKTHYECKUX 3a/1ad 110 TeMe 3aHATHS.

Lenpro mabopaTOpHBIX PaboT SABIIETCA YCBOCHHE TEOPSTUIECKIX 3HAHUN HA IPAKTUYECKOM UX IPHMEHEHUS Ha TaO0paTOPHBIX
CTEHJJaX — MCIOJIb30BAaHNE PA3JINYHON 3JIEeMEHTHOH 0a3bl 1U1s1 (POPMHUPOBAHUS U MOJICIIMPOBAHUS PA3IIUYHBIX JJICMEHTOB U
ycrpoiicts. JlabopaTopHas paboTa JO/DKHA TOMOYb ITPAKTHIECKOMY OCBOCHHIO HAyYHO-TEOPETHUECKUX OCHOB H3ydaeMOH
JVICITUIIIMHBI, IPHOOPETEHHUIO HaBBIKOB SKCIIEPUMEHTATLHON pabOoTHL.

Jns apdextrBHOrO 00yyeHus: 1 MpruoOpeTeH s MpearnoiaraeMbix (eaepaabHbIM TOCYIapCTBEHHBIM 00-pa30BaTeIbHBIM
CTaHJapTOM HaBBIKOB, YMEHHH, BIaJCHUI U MPO(ECCHOHAIBHBIX KOMIICTCHIIMH HE00X0ANMO CTPOro codmoaaTh rpaduk
BBITIOJTHEHHUS CAaMOCTOATETbHOH paboTsl. HeoOX0ommMMBIM Takxke SBIISIETCS CBOEBPEMEHHOE BBITIOTHEHHUE J1a00paTOPHEIX padoT B
71a00paTOPHH B COOTBETCTBUH C MPEATIOKCHHBIM KaJICHIAPHBIM IJIAHOM JTUCIUIIINHEL

Jlst Jtydiiero ycBOSHuUS MCUUILIMHBI PEKOMEH/Iy€eTCsl TP MOATOTOBKE K MPAKTUYECKUM H JIAOOPATOPHBIM 3aHSTHIM HUCIIOJIb30BaTh
JIUTEPaTypy, YKa3aHHYIO B CIIHCKE PEKOMEHIyeMbIX HCTOYHHKOB, a TAKXKE COOTBETCTBYIOIINE MeTonudeckue pa3padorku ABI'VIIC.




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

Hanpasaenune: 13.03.02 JiiekTpo3HepreTuka M 3JeKTPOTeXHUKA
HanpasjieHHOCTHh (IPOPMIIb): IIeKTPOIHEPreTuHYecKre CUCTEMbI M CeTH
Jucuunminaa: OCHOBBI 3JIeKTPOHUKH

dopmupyemMble KOMIIETEHIIUH:
1. Onucanue nokasareJieil, KpMTepHeB M MIKAJ OLeHUBAHUSA KOMIICTCHIN.

[TokazaTenu U KpUTEpPUN OLIEHUBAHUSI KOMIIETEHLUI

OOBekT YpoBHU c(hOPMHUPOBAHHOCTH Kpurepuii ouenuBanus
OLICHKH KOMITETEHIIN I PE3yIBTATOB 00yIEHUS
OO6yuaromuiics Huskuii yposens VYpoBeHb pe3yNbTaToB 00YUCHHUS

IToporoBelii ypoBeHb
IToBbIlIEHHBIH YPOBEHD
Bricokuii ypoBeHb

HE HUIKE TIOPOTrOBOTO

[IIxanpl OLeHUBAaHUS KOMIIETEHLMHI [P cllade SK3aMEHa WM 3a4€Ta C OLICHKOU

JocTurnytslii
YPOBEHB
pe3ynbTara
0o0viIeHns

XapaxTepucTiuka YpoBHS C(POPMHPOBAHHOCTH
KOMIIETEHIIUH

[IIkana oneHUBaHUS

DK3aMeH WM 3a4eT C
OLICHKO

Husknit
YPOBEHb

OO0yuaromumncs:

-00HapY XM IPOOEIBI B 3HAHUSIX OCHOBHOTO Y4eOHO-IIPOrpaMMHOTO
MaTepuana,;

-JIOTYCTWII IPUHIIMITHATEHBIC OIIMOKY B BBITOITHCHHUH 3a/IaHUH,
MPEYCMOTPEHHBIX IPOTPaMMO;

-HE MOXXET NPOJIODKUTH OOYUSHHUE HWITU MIPUCTYITUTH K
po(eCCHOHANBHOM AEATEIBHOCTH 110 OKOHYAHUH MTPOTPaMMBbI 0e3
JIOTIOJTHUTENBHBIX 3aHATHH 1O COOTBETCTBYIOIICH MUCIUIUINHE.

HeynosiersopuressHo

[Toporossrii
YPOBEHb

OO0yuaromumcs:

-00HapyKWJI 3HAaHUE OCHOBHOTO y4e€0OHO-IIPOrPaMMHOI0 Marepuaia B
00bEMe, He0OX0IMMOM ISl TANIbHEH el yueOHON U IpeCTOosIIer
npodeccroHaNbHOM AesSTeIbHOCTH;

-CIIPABIISICTCS C BBIOJIHEHUEM 33aHHMH, IPEyCMOTPEHHBIX
MIpOrpaMMoii;

-3HAKOM C OCHOBHOH JIMTEpaTypOH, peKOMEHIOBaHHOH paboueit
MPOrpaMMON TNCINTUIHHEI,

-JIOITyCTHJI HETOYHOCTH B OTBETE HA BOIPOCHI U IIPU BBIOITHEHUH
3aJaHui 0 y4eOHO-TIPOTPaMMHOMY MaTepHaiy, HO o0nagaer
HeO6XOJII/IMBIMI/I SHAHUAMU IJI UX YCTPAHCHHUA 1104 PYKOBOJICTBOM
IpenojaBaTens.

YI0BIETBOPUTEIBHO

IToBEIIIEHHBIH
YpOBEHb

OO0yuarommuiics:

- 0OHapYKWUJI ITOJTHOE 3HAHKE Y4EOHO-ITPOrPaMMHOIO MaTepraa;
-YCIIEHIHO BBINONHUN 3aJJaHuUs, IPELYCMOTPEHHBIE IPOrPaMMO;
-YCBOWJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAaHHYIO pabouei
MPOrPaMMON AUCHUILIUHBI;

-TIOKa3aJI CUCTEMAaTHIEeCKUH XapakTep 3HaHUH yaeOHO-IIPOrPaMMHOTO
MaTepHaa;

-CIIOCOOCH K CaMOCTOSATEIIFHOMY ITOTIOTHEHHUIO 3HAHUH 10 y4eOHO-
MPOrPaMMHOMY MaTepHaty U OOHOBJICHUIO B XOJI¢ JaJIbHEHIIeH
y4e0HOI paboThI U MPOHECCUOHATIBHON JIESITEIBHOCTH.

Xoporio




Bricokuit
YpOBEHB

OObyuaromuiics:

-00HaPY)KUJI BCECTOPOHHUE, CUCTEMATHYCCKHE U TITyOOKHE 3HAHUS

y4eGHO-TIPOrPaMMHOTO MaTepHana;

-yMeeT CBOOOJIHO BBIMOJIHATH 33aHuUs, IPEIyCMOTPEHHBIC

IIPOTrPaMMOI;

-O3HAKOMMIJICA C ﬂOHOJ’IHHTCJ’IBHOﬁ J'IPITepaTypOfI;
-yYCBOWJI B3aMMOCBA3b OCHOBHBIX MOHATUN JUCHUIIIIMH U UX 3HAYCHHUC

U IproOpeTeHHS IPOQPECChH;

-[IPOsIBUJI TBOPYCCKUC CIIOCOOHOCTH B IIOHUMAHHH y‘IC6HO-

IPOrpaMMHOTO MaTepHuala.

OT1IM4HO

Onucanue IMKaja OLEHUBAHUS
Kommerennnu o0ydJaromierocsi OIeHUBaeTCs CIEeAYIOMNM 00pa3oM:

[TnanupyemsbIii CopeprxkaHue KAl OLICHUBAHUS
YPOBEHB JIOCTUTHYTOTO YPOBHSI pe3ysibTaTa 00yueHHUs
pif;;;;? HeynosnerBoputenbH | YI0BJIETBOPUTEIIEHO Xopouio OT1nnuHO
He 3auteno 3auTeHo 3auTeHo 3auTeHo
3HaTh Hecnoco6HOCTB OOyuaromuiics OOyuaromuiics OOyuaromuiics
00y4aroIerocs criocobeH JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CaMOCTOSITETIEHO CaMOCTOSITEITBHO CIOCOOHOCTB K CIOCOOHOCTB K
MPOJIEMOHCTPUPOBATD | IPOJIEMOHCTPUPO-BATh | CAMOCTOSITEIIEHOMY CaMOCTOSITEIIBHO-MY
HaJM4yue 3HaHUM IpY | HAJIMYKME 3HAHUU IIpU NIPUMEHEHUIO NIPUMEHEHUIO 3HAHU B
pENIeHNH 3aJaHuH, pEIIeHNH 3aaHNH, 3HAHUU TIPH BBIOOpE crmocoba
KOTOPEBIC 6BU'[I/I KOTOPBIC 6I)IJ'II/I PEUICHUN SajlaHI/Iﬁ, pemI€HuA HECU3BECTHBIX
MPEACTABICHDI peaACTaBICHBL AHAJIOTUYHBIX TEM, NI HECTAHAAPTHBIX
npernoaBaresieM npernoaaBareneM KOTOpBIE IPEACTABISLT | 3aJlaHUM U TIPH
BMecTe ¢ 00pa3ioM BMecTe C MIperoiaBaTesb, KOHCYJIBTaTHBHOM
UX peIleHHUsI. 00pas3iioM UX PEIICHHs. |1 IPHU €ro MOJIZICPIKKE B YACTH
OUCVNLTATIARIINIA MM TTIACITITATTITALITANIILIY
Y™meThb OrtcyrcTBHE Y Ooyuaromuiics OOyuaromuiics OOyuaromuiics
o0yJaroerocs JE€MOHCTPHUPYET IIPOJIEMOHCTPUPYET JIEMOHCTPHUPYET
CaMOCTOSITETIBHOCTA | CAMOCTOSITENIBHOCTD B CaMOCTOSTEIBHOE CaMOCTOSITETIBHOE
B IPUMEHECHUH MPUMECHEHHN YMEHHH MIPUMEHEHHE YMEHHM MPUMEHEHHE YMEHHI
YMEHHH 110 peteHus: ya4eOHbIX peLlIeHuS 3aIaHuiA, PpeLICHHUST HEU3BECTHBIX
UCIIOIb30BAHHIO 3a/IaHHil B TOJTHOM AHAJIOTHYHBIX TEM, WJIA HECTAHIAPTHBIX
METOJIOB OCBOCHHUS COOTBETCTBHH C KOTOpbIE MIPEACTABISLT | 3a/IlaHUi U TIPH
y4eOHOit o0pasrtom, MIperoiaBaTeb, KOHCYJIBTaTHBHOM
JUCHUIIIINHBI. JaHHBIM " 1Ipu €1ro MOAJACPIKKE
IIperoaaBaTeseM. KOHCYJIBTaTHBHOMN npernoyaBarelisi B 4acTu
MOJI/IEPKKE B YaCTH MEXK TUCIIMIUTHHAPHBIX
COBPEMEHHBIX CBsI3eH.
npoOIem.
Bmanets HecmocoOHOCTE Oobyuaromuiics OOyuaromuiics Oobyuaromuiics
CaMOCTOSITETILHO JIEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET
MPOSIBUTH HABBIK CaMOCTOSTENILHOCTD B CaMOCTOSITETIbHOE CaMOCTOSITETIbHOE
peuieHus MIPUMEHEHHU HaBBIKA MIPUMEHEHHE HaBbIKA MIPUMEHEHHE HaBbIKa
IIOCTaBJICHHON T10 3aJJaHUsM, peuieHys 3alaHui, pelLlIeHNs HEU3BECTHBIX
3aaa4M 1o PCUICHUC KOTOPBIX AHAJIOTUYHBIX TCM, NI HECTAaHAAPTHBIX
CTaH/IapPTHOMY OBLIO TIOKAa3aHO KOTOpBIE MIPEACTABISLT | 3aJIlaHUM U TIPH
00pas3ily HOBTOPHO. IIperoiaBaTesieM. IIperoiaBaTesb, KOHCYJIBTaTHBHOM
U TIPH €TO TIOJI/IEPXKKE
KOHCYJIBTaTHBHOM MperoiaBaTens B 4acTH
MOJIJIEPXKKE B YaCTH MEXKIUCIUIUTAHAPHBIX
COBPEMEHHbBIX CBsI3eid.
mpobIeM.
2. TlepeyeHb BONMPOCOB 3aa4 K JK3aMeHaM, 3a4eTaM, KYPCOBOMY IHPOeKTHPOBAHHUIO,

JadopaTopHbIM 3aHATUsIM. O0pa3el IK3aMeHAIMOHHOI0 OuJIeTa




1. Bormpock! k 3ammure 1abopaTopHbBIX padboT

JlaGopatopHas  pabora 1.  HccnenoBaHme — CTaTHYECKOW — BOJBT-aMIIEPHOH  XapaKTEPHCTHKU
MIOJIYIIPOBOAHUKOBOIO TUOJA

1. KakoB npuHIMI paboTHI MOJIYIIPOBOJHUKOBOTO AH0Aa?

2. KakuMu ypaBHEHUSIMH OIMCBHIBAIOTCS NpsiMas W oOpartHas BeTBH BAX 3IeKTpoH-HO-IBIPOYHOTO
nepexonaa?

3. Uto o003Ha"aeT KK U3 TTapaMeTpOB AWO/a B 3TOU pabore?

4. Yem omimmuarotcss BAX mieansHOTO AJIEKTPOHHO-IBIPOYHOTO Tiepexona ot BAX pe-ansHOTO nuona?

5. OOBSICHHATH CTPYKTYPY W Ha3HAYCHHE SKBUBAJICHTHOW JIMHEWHOM CXEMBI TUOA.

JlaboparopHast pabota 2. Mi3smepenne 6apbepHON EMKOCTH

3NIEKTPOHHO-IBIPOYHOTO Tepexo/ia

1. Tlouemy oOpa3syercst 3amuparolMii CJIOH B 3JICKTPOHHO-ABIpOYHOM mepexone? KakoBel ero
3NIeKTpUYecKue cBoiicTra?

2. Yro Takoe GapbepHas EMKOCTb 3JIEKTPOHHO-ABIPOYHOTO Tepexona? OT KakuxX Mapa-MeTpOB JJIEKTPOHHO
-JIBIPOYHOTO MIepexo/ia OHA 3aBUCHT?

3. Kak 3aBucuT 6apbepHast EMKOCTh OT HANPSDKEHHS HJIEKTPOHHO-ABIpOYHOTO nepexona? [louemy?

4. Kak 3aBucuT 6apbepHas EMKOCTBH OT Temriepatypbl? [louemy?

5. Kak Bmusier OapbepHas EMKOCTh Ha OBICTPOACWCTBHE ¥ YACTOTHBIE CBOMCTBA IIONy-TIPOBOJIHUKOBBIX
mpuOopoB?

6. Kak ucione3yior 6apbepHasi EMKOCTh B 3JICKTPOHHON TeXHHUKeE?

Jlaboparopnast pabora 3. HMccrnemoBanue pabOThI BBIIPSIMHUTENS OMHO(DA3HOTO CHHYCOMAAIBHOTO TOKa C
€MKOCTHBIM (DUIIBTPOM

1. Yem omimuaercst paboTa OHOIIOIYIIEPUOJHOTO BBINPSIMUTENS OT ABYXITOIYIIEPHOI-HOTO?

2. KakoBbl IperMyIIeCTBa U HEJOCTATKH OJHOMNOIYEPHOAHOTO U JBYXIOIYIIEPUOAHOTO BBINPSMHUTENEH?

3. Kak Biusier m3MeHeHHe EMKOCTH KOHAEHCATOPa Ha BBIXOAHOE HAIIPSHKEHUE BBINIPSI-MUATEIS?

4. Kaxk BiouseT W3MEHEHHWE BEJIMYMHBI AaKTUBHOTO CONPOTHBIICHHWS Ha BBIXOJHOC HANps-KEHUCE
BBIIPSAMUTENS?

5. Kakxosa pons RC-dmmsrpa?

6. KakoBOo cOOTHOIIEHWE MEXIy BXOZHBIMH U BBIIPIMJICHHBIMH TOKAaMH B pPa3iIM4YHBIX CXEMax
BBITIPSIMIICHUS?

7. IloueMy B OCHOBY CITIaXXHMBAIOIIUX (DHIIBTPOB HOJIOKEHBI PEAKTHBHBIC 3JIEMEHTHI JJIEKTPUIECKON LeTn?

Jlaboparophas pabota 4. MccnenoBaHue CTaTUYSCKAX XapPAKTEPUCTHK OUIOIAPHOTO TPAH3UCTOPA

1. Kak yctpoeH OMIOJSPHBIH TPaH3UCTOP, KaKHWE CYLIECTBYIOT CXEMbI €ro BKJIIOUEHHUS! B DJIEKTPHUECKYIO
Lenb?

2. Kak mpoucXoauT B TPaH3UCTOPE MPOLECC YCHIIEHHSI MOIITHOCTH JIEKTPUUECKUAX Koje-0aHui?

3. ITouemy TonmumHa 6a3bl TPAH3UCTOpPA Ha JOJDKHA IPEBBINIATh ONpeenEéHHOro 3HaueHus1? Kakoro?

4. ITouemy cxema BKIIOUEHUs TpaH3ucTopa ¢ OO sBisieTcs Hanbosee pacpocTpaHEH-HOW?

5. O6ocHOBaTH TeOpPETHUYECKH (HOPMBI XapaKTEPUCTUK TpaH3ucTopa?

6. Kax onpenenuts ¢u3uyecknii cMbica h-mapameTpoB Tpanzuctopa?

JlabopaTopHas pabota 5. MccnenoBaHue MONEBOTO TPAH3UCTOPA C YMPABISIIOLIMM 3JIEKTPOHHO-ABIPOYHBIM
Hepexo1oM

1. Kak ycTpoeH MOJeBO TPaH3UCTOP C YHPABISIOIUM OSJIEKTPOHHO-JIBIPOYHBIM IEPEX0-I0M, KaKoB
MIPUHIMUI €ro JeiicTBusA?

2. Kak nmpoucX0oAuT B MOJIEBOM TPAH3UCTOPE MPOLECC YCHICHHSI MOIITHOCTH JIEKTPUUECKUX CHTHAJIOB?

3. Ilouemy uccief0BaHHbBIN TPAH3UCTOP HA3BIBAETCS IOJICBBIM MM YHUTIOISPHBIM?

4. OOGoCHOBaTh TMOJSIPHOCTD MOJKIIOUYEHHUS HCTOYHHMKOB O3JIEKTPOSHEPIHMHU K IIOJIEBOMY TPAH3HUCTOPY C
YITPaBIISIONIAM 3JIEKTPOHHO-BIPOYHBIM MIEPEXO00M B 3aBUCHMOCTH OT THIIA IPOBOIMMOCTH KaHaja.

5. O6ocHOBaTh TEOPETHUYECKH (HOPMBI XapaKTEPUCTHUK IOJIEBOTO TPAHZUCTOPA.

6. O6ocHOBaTh (PU3NIECKUI CMBICIT OCHOBHBIX MTapaMETPOB IMOJIEBOTO TPAH3UCTOpA.

JlaGoparopnas pabota 6. MccnenoBanue cxeMm Ha ONEPAITMOHHBIX YCHUIATEIAX

1. Yro cocraBisier ocHoBy OY?

2. KaxoBbl ocHOBHBIE TapaMeTpbl OY?

3. I'me ucmonp3yroTcss MHBEPTUPYIOIINE U HEMHBEPTUPYIOLINE YCHIIUTEIIH?

4. Yrto mpencTaBiseT co00i mepeaTouHasi XapakTepUCTUKA YCUITUTEIs?

5. Kak onpenensiercst Koo GUIUMEHT yCHIICHUS] HEMHBEPTUPYIOIIETO U MHBEPTUPYIOIIETO YCHIINTENeH?

6. Bunsl oOpatHbIX cBsizeld B ycunmrensx. Kakyro pons urpaer orpuiarenbHas oOpaTHas cBssb? Kakyro
POJIb MTpaeT MOJI0XKNTEIbHAs 00paTHas! CBSI3b?



7. Yto npexacrasisoT codort AUX u @UX onepaliioHHOH cxeMbl?

8. Uto Takoe mocrosHHas BpeMeHHM Lenu? Kakoe BnMsHME OHA OKa3blBaeT HAa BBIXOAHOE HAIPSDKEHHE
uHTerpaTopa u muddepenimaropa?

9. Kakue cBoiictBa OV HCHONB3YyIOTCA Ul peaau3allid UMIYJIbCHBIX cxeMm?

JlabGopaTopHas pabora 7. MiccinenoBanne TupucTopa B Ka4eCTBE

peryisTopa MOIIHOCTH

1. Kak ycTpoeH THpHCTOp, KaKie CYLIECTBYIOT TUIIBI THPHCTOPOB?

2. Kak IpoMcXoIuT MpoLece BKIFOYECHHS U BEIKITIOYEHHS TUHUCTOPA?

3. Yro TaKkoe HanpsHKEHHE NMEPEKITFOYSHIS THPUCTOPA, TOK yIep KaHUs?

4. Kak BKIIIO9a€TCs] TPUHICTOP C TIOMOIIIBIO YIIPABIISIOMIETO IeKTpoaa’?

5. Kak ncrons3yrorcsi THpUCTOPHI?

6. Kakue crioco0b! yripaBieHus OTKPHITHEM THPUCTOPOB Ha MEPEMEHHOM TOKe?

Jlaboparopnas pabota 8. MccinenoBanue pabOThI JOTHYSCKUX 3JICMEHTOB M TPUITESPOB

1. B uem ommuus M TpeuMyllecTBa HU(POBOro crocoda oO0paboTKH HH(OPMALUK 10 CPaBHEHHIO C
AHAJIOrOBBIM?

2. Kakue CyImecTBYIOT THIIBI JIEKTPOHHBIX JOTHUECKHX 3JIEMEHTOB (THIBI JIOTHK)? B dem 3akirouarorcs
UX IPEUMYINECTBa U HEAOCTATKN?

3. KaknumMu OCHOBHBIMH ITapaMeTpaMH XapaKTEePU3YIOTCSI IHU(PPOBbIE MUKPOCXEMBI?

4. Kakne cxeMHBIC PEIICHUS IPUMEHSIOTCS ISl CO3AAHUS JIOTHIECKUX IEKTPOHHBIX 31eMeHToB KMOII?

2. Bormpocsl k 3x3ameny

1. [Mpeamer snextponuku. Kiaccudukamust saeKTpOHHBIX HpuOopoB. IlepcriexkTrBbl M 007aCTh
MIPUMEHEHHS TTOJTyIIPOBOTHUKOBBIX IPHOOPOB.

2. TexHOJIOTHN U3rOTOBJICHHS TTOJYIIPOBOJHUKOBBIX JIEKTPOHHBIX MPUOOPOB.

3. OCHOBBI TEOPHH BIIEKTPONPOBOJHOCTH  IMOIYNPOBOAHUKOB. CoOOCTBeHHass ¥ IpHUMECHas
JNIEKTPONPOBOAHOCTh NOIYIPOBOAHUKOB.

4. ONeKTpONpPOBOIHOCT HONYNPOBOAHUKOB. /JIpeiid Hocutenell 3apsga B MONyHpO-BOAHUKAX.
Hucdysust Hocurenei 3apsiaa B MOIYIPOBOAHUKAX.

5. DNeKTPOHHO-IBIPOYHBIHN TIepexo/ (p-n-Tiepexo) MPH OTCYTCTBUN BHEITHETO HATPSDKCHUS.

6. p-n-nepexo] Mpy NPsIMOM HaNpsKECHUH.

7. p-n-niepexo; Mpyu 0OPaTHOM HAIPSKEHHH.

8. Bust npo0oeB p-n-niepexo/a.

9. [TapaMeTps! MOTYIPOBOAHUKOBBIX JIHOAOB

10. Kiaccudukauums 1 MapKupoBKa MOJIYIIPOBOAHUKOBBIX JIHOJIOB

11. Bonsr-amnepnas xapakrepucrika (BAX) anona

12. [Tpumenenne MMOA0B JUTA BBIIPSMIICHHS TIEPEMEHHOTO HAITPSKSHUS

13. Bapukan, craOMIMTpOH, TyHHENBHBIA M JTaBUHHBIA oAbl [IprHIMD nefcTBUS, XapaKTEepUCTUKH,
rapameTpsl, 00J1aCTH IPUMEHEHUSL.

14. Bunonspaeie TpaH3UCTOPH! (MPUHINI E€HCTBHSA, XapaKTEPUCTHKH, MaJIOTo, OOJBIIOT0 CHTHAJIOB
1 TTIOCTOSTHHOTO TOKA).

15. CxeMsl BKITIOYEHHUS TpaH3UCTOpoB. Ctatnmueckue BAX.

16. OKBHUBAJICHTHBIE CXEMBI 3aMEIIIEHHUS TPAH3UCTOPOB.

17. Pexxumbl pabOTHI TpaH3HUCTOPA.

18. TemneparypHble ¥ 4acTOTHBIE CBOMCTBA TpaH3ucTOpa. CXeMbl CTa0MIM3AMU Pab0-4ero pexuma
YCHJIUTENIBHOTO KacKa/ia Ha OUIIOJIIPHOM TPaH3UCTOPE.

19. Pabora TpaH3uCcTOpa B KIFOYEBOM PEKUME

20. IToneBoit TpaH3UCTOP € YHPABIAIOLUMM P-N-IEPEX0A0M

21. IoneBoit TpaH3UCTOP € U30IUPOBAHHBIM 3aTBOPOM

22. TpaH3uCTOPHI ¢ MJIABAIOIINM 3aTBOPOM ((IIAII-TIAMSITh)

23. BumonsipHbIie TpaH3UCTOPHI ¢ N30MUpoBaHHEIM 3aTBOpoM (IGBT - Tpan3ucTops!)

24. JvomHbI THPUCTOP (AMHUCTOP)

25. TpuonHsIit THPHECTOP (TPUHUCTOP)

26. [epexomnble MpoIecChl MPH BKIIOYEHUN THPHCTOPA

27. ['pymmoBoe coequHEHNE MOTYPOBOJHUKOBBIX MMPUOOPOB.

28. OmneparonHsie yeuaurend. CTpyKTypa, napaMeTpsl, XapaKTepPUCTHKH.

29. OV c oOpatHO# oTpHuLIaTeIBHON CBsI3bt0. OCHOBHBIE CXeMbl BKIItoUeHUs OV.

30. [TonynpoBOJHUKOBBIE UHTETPATIBHBIE CXEMBI.

31. BazoBbie jornueckue 3MeMeHThl HIU(PPOBBIX HHTETPAJIBHBIX CXEM

32. Tpurrepst



O06pa3err sK3aMeHAIMOHHOTO OnieTa

JlaTbHEBOCTOYHBIN TOCYyIapCTBEHHBIM YHUBEPCUTET ITyTEeH COOOIICHHUS

Kadenpa DK3aMeHAIMOHHBIN OmteT No YTBEpKIAI0»
(x602) DnexTpoTeXHUKA, OCHOBBI NIEKTPOHUKH 3aB. kadeapoit
AJIEKTPOHUKA U DIIEKTPOMEXaHUKA Hampasnenue: 13.03.02 Ckopuk B.I'., kaHa. TeXH. HayK,
3 cemectp, 2023-2024 DNEeKTpOIHEPTreTHKA 1 JIOLIEHT
JIEKTPOTEXHUKA 17.05.2023 1.

HanpagnenHocts (mpoduis):
DJIeKTPOIHEPreTHIECKNE CUCTEMBI U
cetn

Bomnpoc Bonsr-amnepnas xapakrepuctrka (BAX) nuoxa (OITK-3)

Bompoc OV ¢ o6patHoit oTpunarensHoii cBsi3bto. OcHoBHbIE cxeMbl BitoueHus OY. (OI1K-3)

3amaua (3amanue) ()

[Mpumeuyanne. B KkaxmoM  dK3aMECHAIlMOHHOM  OujleTe  JOJDKHBI  HPUCYTCTBOBAaTh
CIOCOOCTBYIOMIMX (POPMHUPOBAHHUIO Y 00YJAOIIETOCS BCEX KOMIICTEHI[HIA 1O JAHHOW AUCITUTUINHE.

3. TecToBble 3aaHusi. OneHKa N0 pe3yJbTaTaM TeCTHPOBAHUSI.
3. Bonpocs! TecTupoBaHus

167. 3amanne {{ 93 }} [:a:
COOTBETCTBHE THIIOB PE3UCTOPOB UX rpaduueckuM H300paKeHHIM
Perynupyemsblit

TepmopesucTtop

Bapucrop

®dorope3ucrop

168. 3ananne {{ 95 }} M:a:

CooTBeTCTBHE MOIYIIPOBOIHUKOBBIX MTPUOOPOB MX TpadMuecKuM U300paKeHUSIM
AAO1

OUITOJIIPHBII TPaH3UCTOP

TUPUCTOP

MOJIEBOU TPaH3UCTOP

169. 3ananue {{ 276 }} H:a:

OTMmeTbTe MpPaBUIBHBIN OTBET
Ha pucynke n3o0pakeHa BoJIbTaMIIepHast XapaKTEPHUCTHKA. . .

THPUCTOPA

OWITONIIPHOTO TPAH3UCTOPA
TIOJIEBOTO TPaH3UCTOpa
BBIIIPAMHUTEIIBHOI'O AHUOJa

170. 3ananue {{ 277 }} H:a:
OTMmeThTe MpPaBUIIBHBIN OTBET
Ha pucynke npuBe/ieHa cxemMa BKITIOUECHHUS TPAaH3UCTOpa ¢ 00ImuM (-ei). ..

] Gasoi

] KOJUIEKTOPOM

[ 3emieit

[l sMHuTTEpOM

171. 3aganme {{ 278 }} M:a:

OTMeThTe MPaBUIIBHBIA OTBET

BOIIPOCHI,




Ha pucynke n300paxeHo ycloBHO-Tpadrueckoe 0003HaYCHHE. . .

OWITIONIIPHOTO TPAH3UCTOPA
BBIIPSIMUTEIBHOTO INO0JIA
TOJIEBOTO TPAH3UCTOPA
O Tupucropa
172. 3apanne {{ 71 }} H:a:
OTMeTBTE TIPABHIIBHBIA OTBET
BrimpsmMutensHbIe TUOIBI 3TO. .
(] TONyIPOBOJHHWKOBBIC  THOABI, OCHOBHBIM CBOWCTBOM KOTOPBIX  SIBIISICTCS  OJHOCTO-POHHSS
MIPOBOIUMOCTD M 3 PEKT BRITPSIMICHUS TOKA
JINOJTBI TUTOCKOCTHOM KOHCTPYKITUH
T] IMOJBI, U3TOTOBJIEHHBIE U3 KPEMHHUSI
] IMOJbI, U3TOTOBJICHHBIE U3 TePMAaHHUs
173. 3ananme {{ 72 }} :a:
OTmMmeTbTe NpaBUIIbHBIN OTBET
CooTHOIIIeHnE MEKAY KOHIICHTPAKEH 3JIEKTPOHOB M IBIPOK B YHCTOM IMOIYIPOBOIHUKE
O n=p
O n>p
0 n<p
0 n=0
174. 3aganue {{ 75 }} H:a:
OTMeThTe MPaBUIIBHBIA OTBET
ComnpoTuBIeHHE P-N-NIEPEeX0/ia BBIIIE MPU __ BKIIOYEHUH AHOJA.
MPSIMOM
o0OpaTHOM
MOCJIeI0BATEIbHOM
[ mapajuIeTbHOM
175. 3ananne {{ 76 }} [:a:
OTMeTBTE TIPABHIIBHBIA OTBET
[Ipu MOBBIIIEHNH TEMITEPATYPHI OKPYXKAIOIIEH Cpesl HapsDKEHUE TETIOBOTO TPo0Ost O-TyIPOBOIHUKA
[l yBenuuures
[l yMeHBpIIUTCSA
[l He n3MeHUuTCH
[] paBHO HyNIO
176. 3ananue {{ 80 }} M:a:
OTmMmeTbTe MpPaBUIIBHBIN OTBET
BAX p-n-nepexona

177. 3ananme {{ 94 }} /1:6:
Onpeaenuts 001acTh pabOThI CTAOMIUTPOHA

o0 o e

178. 3anmanne {{ 96 }} J1:6:
OTMmeTbTE NPaBUIBHBIA OTBET
BpemenHas nuarpaMma Toka B Harpys3ke MpH OTHOIOIYIEPHOTHOM BBIIPSIMIICHHH:

179. 3ananue {{ 108 }} [1:0:

[MocnenoBaTenbHOCTh  Pa3MELICHUsSI JJIEMEHTOB CTPYKTYPHOM CXeMbl OJHO(A3HOTO BBINPS-MUTEIBHOTO
ycTpoHcTBa

1: icToYHMK NepeMEHHOTO HarpsHKeHUS

2: Tpanchopmatop



3: BeimpsaMuTens

4: CrnaxxuBarouui GUIBTp

5: Crabunuzatop

6: I[Totpeburens

180. 3ananme {{ 117 }} [:0:

COOTBETCTBHE CXEMBI BBIIPSIMIICHUS BPEMEHHOM AuarpaMme.

181. 3amanwme {{ 129 }} [1:0:

OTmMmeTbTe NpaBUIIbHBIN OTBET
Haumenpime mynbcanuy BRIIPSIMICHHOTO HATIPSDKCHUST 00SCIICYMBACT CXEM BBITIPSIMIICHUS
[ omHO(Ma3HAS OJHOMOIYIICPHOIHAS

[ omHO(a3HAs MOCTOBas

[ TpexcazHas c HyJIeBOI TOUKOH

[ TpexcazHas MOCTOBas

182. 3amanwue {{ 130 }} [1:0:

OTMeThTe MPaBUIIBHBIA OTBET

CrinaxuBaronye (GpUiabTpbl UCIONB3YIOT IS ...

MaKCHUMAaJILHOTO CHIDKCHHS Ko3(duitneHTa mynbcamui

PETYTHPOBAHUSI HATIPSKCHUS

CTaOMIIM3AIMH HATIPSDHKCHHS HA Harpy3Ke

MTOTy9YCeHUST MAIOTA0APUTHBIX CXEM

183. 3amanne {{ 131 }} H:6:

COOTBETCTBHE 3JIEMEHTA U €T0 Ha3HAUYCHUS

Kongencarop HaKaIIMBAaET MEKTPUIECCKYIO SHEPTHIO
Tpaucdopmarop npeodpas3yeT ypOBEHb HANIPSKCHUS
Koungeprop npeodpa3yeT MEePEeMEHHBII TOK B MTOCTOSHHBIH
WuBepTop npeoOpasyeT MOCTOSIHHBIM TOK B IIEPEMEHHBIN
WNupyxrop CO3/1a€T MarHUTHBINA IOTOK

184. 3ananue {{ 132 }} [1:0:
OTmMmeTbTe MpPaBUIIBHBIN OTBET
[Ipu yMEHBIICHUU COTPOTUBIICHUS HATPY3KU KOIDGUIMCHT CIITAXKUBAHUS EM-KOCTHOTO (hHIIBTpa

'] yMEHBILIUTCS
'] yBEIMYHUTCS

[l HE U3MEHHUTCS

| yBenuuwurecs B 1Ba pasa

185. 3amanue {{ 81 }} J1:0:
OTMeThTe NPaBUIIBHBIA OTBET
KoadpduumeHT nynbscannii MocTOsSHHOTO HANPSKEHUS] paBeH
Ll Hymo
] Oodblue HyIs
Ll MeHsbllle HyTISA
U Tpu
186. 3amarme {{ 82 }} M:0:
OTMeTbTe MPaBUIIBHBIA OTBET
ITpu yBennuennu emMkoct KoHAeHcaTopa C mynbcarys HapsHKCHUS HA HAarpy3Ke
[ yBenmuuurtcs
YMEHBIIUTCS
HE U3MEHUTCS
3HAYUTENIBHO BO3PACTET

187. 3ananme {{ 88 }} JI:B:
JlononHute onpeeneHue



OCHOBHOM 3MIEMEHT YCHIIUTENIS -
[TpaBuiabHBIE BapUaHTHI OTBETA: TPaH3UCTOP; TpaH3KCTOD;
188. 3ananue {{ 89 }} J:B:
JonoyiHute
Jlnist yBenM4eHust IpesieNIbHO JIOITyCTUMOM MOIIHOCTH TPaH3UCTOPOB MX YCTAHABIMBAIOT HA ...
[TpaBuibHBIC BapHaHTHI OTBETA: paxuaropax; Pagnaropax;
189. 3amanne {{ 90 }} J:B:
JlomonHuTe
OJIeKTPOHHOE yCTPOMCTBO, TPEIHA3HAUYCHHOE [UIS YBEIMUYCHUS MOIIHOCTH 3JICKTPUYECKOTO CHUTHANA,
HAa3bIBACTCA...
[TpaBuIbHBIE BAPHAHTHI OTBETA: YCHUIIUTENEM; YCUIUTEIb;
190. 3aganme {{ 91 }} 1:B:
Jlomonuure
DiekTpoHHass cxeMma, IMpeoOpasyromas IOCTOSHHBI TOK MCTOYHUKA IUTaHUS B MEPEMEHHBIA TOK
OITpeIeIeHHOI YacTOThI U POPMBI, Ha3bIBACTCS
[TpaBubHBIC BApUAaHTHI OTBETA: TEHEPATOPOM;
191. 3anmanne {{ 92 }} J:B:
JonoyHute
I'eneparop, BEIpaOaTHIBAIOIINA  TEPUOJMUYECKYIO  ITOCIEIOBATENBHOCTE  MMITYJIBCOB  HAIpPS-XKEHHS
MIPSMOYTOJTHOH (hOPMBI, Ha3bIBaETCS
[TpaBubHBIE BapHAHTHI OTBETA: MYJIBTHBHOPATODP; MYJIBTUBHOPATOPOM;
192. 3aganme {{ 79 }} 1:B:
OTMeThTe MPaBUIIBHBIA OTBET
[ToneBoMy TpaH3UCTOPY COOTBETCTBYIOT CTPYKTYPHBIE DJIEMEHTBI ,
[l xomnexrop
6aza
HCTOK
3aTBOP
[ ynpaBJISIOUIMHA 3IEKTPOL
193. 3anmanne {{ 86 }} J:B:
OTMeTbTe MPaBUIIBHBIA OTBET
B 3HaunTENBHON CTETIEHH 3aBUCAT OT TEMIIEPATYPHI MapaMeTpel
[l pe3uctopos
[] KOHIEeHCaTOpOB
[l TpaH3UCTOPOB
[l MHAYKTUBHOCTEH
194. 3ananue {{ 87 }} J:B:
OTmMmeTbTe MpPaBUIIBHBIN OTBET
OTHOLIEHUE BBIXOAHOW BETMYUHBI K BXOJHON Ha3bIBACTCS
[l K03(h(PUIMEHTOM YCUIICHHS YCHITUTEIS
[ k03¢ ¢UIIeHTOM 00paTHOW CBSA3U
[ ko3¢ ¢uUnEeHTOM Mepeaadu
[ ko3¢ ¢unIeHToM TpaHCHOPMALUU
195. 3agarme {{ 98 }} HA:r:
CooTBeTCTBHE JIOTHYECKHUX CBA3EH M MX Ha3BaHUN
Jlormueckoe cnoxenue (MJIM) Pe3ynbTar I0XKHBIHN, €CITH BCE apTyMEHTHI JIOKHBI
Jlornueckoe ymHoxenue (M)  Pe3ynbTaT MCTHHHBIN, €CITH BCE apTYMEHTHI HCTUHHBI
Jlornueckoe orpunanue (HE) @yHKIMS MCTHHHA, KOT/AAa apTyMEHT JIOKHBIN
196. 3ananue {{ 100 }} d:r:
JlononHute onpexaeneHue
Crioco0 npencTaBiaeHus 9uces ¢ TTOMOIIBI0 (P (CHMBOJIOB) Ha3bIBAETCH. ..
[TpaBubHBIC BapHAaHTHI OTBETA: CHCTEMOM CUHMCIICHHS; CHCTEMA CUMCIICHUS,;
197. 3aganwme {{ 103 }} 1.
OTMeTbTe NPABWIILHBIE OTBETHI
Jlormueckne cxembl IPUMEHSIOTCS IJIS1 CO3aHUS. ..
Ll Tpurrepos
CYyMMaTOpOB
ycuiurenen
BBINPSMUTENCH
[ cTaOuIM3aTOpPOB
198. 3ananwme {{ 134 }} A
JlononHute onpenaeneHne
YerpoiicTBO, CIIOCOOHOE CKAYKOM HEPEXOAMTh M3 OJHOTO COCTOSIHHSI B JpYroe, II0J BO3AEH-CTBHEM



BHEIITHET0 YIIPABJISIOIIEro CUTHANA, Ha3bIBAETCH ...
IIpaBuiibHBIE BapUaHThl OTBETA: TpUrrep; Tpurrep; TpurrepoM; Tpurrepom;
2. 3amanme {{ 13 }} T3 1
BriGepute npaBuiIbHBIH OTBET
Bomnpocamu yripasieHus HHOPMAIIMOHHBIMHU ITOTOKaMH 3aHUMaeTCsl HayKa ...
] IpOMBIIIIEHHAs IEKTPOHUKA
] cuioBast ANEKTPOHMKA
| mHbOpPMAIMOHHAS JIEKTPOHHUKA
| sHepreTHUECKas MEKTPOHUKA
3. 3amanme {{ 14 }} T3 2
Br10epuTe npaBUIBHBIN OTBET
AIIX YCUJIUTENISL OLIPENETISET .
JMana3oH paboynx Hal'lpsDKeHI/II/I YCUIIUTENS
obJiacTh CHIKeHHE KoddduimeHTa ycuieHus
Hayinuue (ha30BOTrO C/IBUTA BBIXOJHOTO CUTHAjIa
JMana3oH pabo4YMX YacTOT YCHIIUTEINS - TIOJIOCY ITPOITyCKaHUs
4 3aganue {{ 15 }} T3 3
Bri6epute npaBrIIbHBIA OTBET
Jlnst yeTpaHeHUsI pa3IndHBIX BUIOB HCKQKCHUH B YCHITUTENSAX TPUMEHSIOT ...
C] oOpaTHBIE CBSI3H
MTOTIPaBOYHBIE KOAPPHUITNEHTHI
BBIITPSMUTENBHBIE TPE0Opa30BaTeIH
MIOMEXOTOIABJISIONINE (PUIBTPBI
5. 3ananue {{ 16 }} T34
Bribepute npaBHIBHBIN OTBET
OOBEKTOM yNpaBleHUs! B CUCTEMaX AJIEKTPOIPHBOJIA SIBIISETCS ...
3JIEKTPOJIBUTATEIb
CHJIOBOH TIpeoOpa3oBateib
AKTHBHBIA (QITBTP
YCTPOHCTBO OTOOpaXkeHus! HH(POpMaIN
7 3amanme {{ 18 }} T3 6
Bei6epute npaBuITbHBIN OTBET
O6paTHOI/I CBSI3BIO HA3BIBAETCA SIBIICHHE, IPU KOTOPOM CHUTHAII C .
] BBIXOJA YCHJIMTENS MOJAETCSA Ha €r0 BXOJ
BBIXOJIa YCHJIMTEIS TOAAETCS B SNEKTPUIECKYIO CETh
BXO/1a YCHJIUTENS MOAAETCA Ha ero BBIXOJ
[ BBIXOJA YCUJIMTENS MOAAETCA Ha BXOJ APYroro yCHIUTENS
8. 3amanue {{ 19 }} T3 7
BriGepute npaBrITbHBIH OTBET
Wudopmanus B 3MEKTPOHHBIX YCTPOMCTBAX XPAHUTCS M EPEHOCUTCS P IIOMOIIH ...
(] 2JEKTPUYECKHUX CHTHAJIOB TOKA
] TEmyI0BOTO BO3JECHCTBHUS
SNMEKTPUIECKUX CUTHAJIOB HANPSKEHUS
3NIEKTPOMArHUTHBIX BOJIH
. 3aganme {{ 20 }} T3 8
Bribepure npaBHIBHBIN OTBET
OUX ycunurens MOKa3bIBaeT, YTo ...
] 3aBHCHMOCTh (Da30BOTO CABHIA BXOJHOIO CHTHaJjla HEMHEWHA
pa3nu4Hble TApMOHUUYECKHE COCTABISIONIME BXOJHOTO CHUTHAla MPOXOJAT 4Yepe3 YCHWINUTENb C Pa3HbIMU
(ha30BBIMH CIIBUTAMHU
3aBHCUMOCTD (pa30BOr0O CABHIa BHIXOJHOTO CHTHAJIA JIMHEHHA
BBIXOIHOW CHTHAJI UMEET pas3HbIe (a3bl
10. Bamanme {{21 }} T3 9
Bribepure mpaBIITBHBIA OTBET
XapakTepUCTUKH YCHINTENS IPH BBEICHIH OTPUIIATSIEHON 0OpaTHON CBA3M ...
) TIOBBIIIAETCS CTAOMIBHOCTH KO QHUIINEHTa YCUICHUS
pacmupseTcs I0JIoca IMPOIyCKaHUs YaCTOTHOM XapaKTepUCTUKH
YMEHBIIAIOTCS YaCTOTHBIC MCKAXKCHUS
yBeNnMuuBaeTcs KodpuIeHT ycueHus
11. 3aganme {{ 22 }} T3 10
BriGepute npaBrIIbHBIH OTBET
K ananoroBsIM npeoOpa3oBaTesiM CUI'HAJIOB OTHOCSITCS ...
(hopMHpOBaTENN UMILYJILCOB

O [



MYJIBTHILIIEKCOPBI
perucTpsl
[l MaTeMaTH4ecKHe IpeoOpa3oBaTeNd Ha ONEPAllHOHHBIX YCHITUTEIX
12. 3ananme {{ 23 }} T3 11
Bri6epurte npaBrIIbHBIA OTBET
OOBIYHO JIOITYCTUMOE CHI)KEHHE Kod(duIeHTa ycuneHns: NpUHAMAETCsI PaBHBIM:
1 0,717K0
[0 31b
) B2 pa3a
0 0,5Um
13. 3aganue {{24 }} T3 12
Bribepute npaBHIBHBIN OTBET
CBoﬁCTBa XapaKTePHBIC JIJIS MOJIOKUTEIBHON 00PaTHOM CBSI3U:
yBEJIMUEHHE CTAOMIBHOCTH KO3 (GHUINEHTA YCUITCHHS
pacuIMpeHue MOoJIO0CH MPOITYCKAaHHsI YACTOTHOM XapaKTepUCTHKH
CO3/IaHNE aBTOKOJIE0ATENILHOTO PEKUMa paOOThI YCHITUTENS
yBeJInueHHE KO3(GHUINECHT YCUIICHUS
14. 3aganue {{25}} T3 13
Bribepure mpaBIITBHEIA OTBET
K ananoroBeiM nmpeoOpa3oBaTessiM CUIHAJIOB HE OTHOCATCS ...
mpeobpa3oBaTeNy Koa
aBTOTCHEPATOPHI
OTPaHUYUTEIH
MaTeMaTH4YecKHe Mpeodpa3oBaTeNld Ha ONEPAIIHOHHBIX YCHIINTEIIIX
15. Bamanue {{ 70 }} T3 Ne 70
OTMeThTe NpaBUIIBHBIA OTBET
[TapameTps! OIEpallMOHHOTO YCHIIUTEINS ST Ha CIEAYIOLIHEe IPYIIIIbL:
YCHJIUTEIIBHBIE, YaCTOTHBIE
BXO/IHBIC, BEIXOHBIE, CKOPOCTHBIE, YaCTOTHBIC
BXO/IHBIE, BEIXOAHBIC, YCHIINTENbHbIE, YaCTOTHBIE
BXOJIHBIE, IIEPEXOJHbIC, YCHIINTEIbHBIC, YACTOTHBIC
16 3amganme {{ 71 }} T3 Ne 71
OTMeTbTe NPaBUIIBHBIA OTBET
UIaCTOTa €IMHUYHOTO YCUJICHUS - 3TO YacTOTa, IPH KOTOPOH .
K02 QUIIMEHT ycuieHus Ha ypoBHe 3 1b
K03 (DUITHCHT YCUIICHHUS paBEH OCCKOHCYHOCTH
[ koa(unyeHT ycuineHus paseH 1
[ ycmimBaeTcs cHH(pa3HbIH CHUTHAI
17 3aganue {{ 72 }} T3 Ne 72
OTMeTbTe NPaBUIIBHBIA OTBET
YacTroTa cpesa - 3TO 4acToTa, XapakTepU3yromas ...
JIMara30H 4acTOT ONEPalMOHHOTO YCHINTEINs Ha ypoBHE 3 1b
TIPH KOTOPOH KOA(PPHUINEHT YCUIICHHS paBeH OECKOHEYHOCTH
TP KOTOPOH KO PHUINEHT yCHICHUS paBeH |
MOTEPI0 YCUIINTEIBHBIX CBOIMCTB yCTpOWCTBaA
18 3aganue {{ 73 }} T3 Ne 73
OTMeTbTe MPaBUIIBHBIA OTBET
MHUKpOMOIIIHBIE ONIEPALIMOHHBIE YCHIIUTENN XapaKTepH3yIOTCsS TOKOM HOTpeOiIeHus MeHee ... MA
1

OO g
oL
o =
=

010
19. Bamanme {{ 74 }} T3 Ne 74
OTMeTbTe NPaBHJIBHBIA OTBET

KosdduimeHT ycnneHust yHUBEpPCAIbHOTO OTNEPAMOHHOTO YCHIUTENS O0IIET0 MPUMEHEHHS PABEH ...

0 1-10

0 1000-100000

7 1000000-1000000000

7 1000000000-1000000000000

20. 3ananue {{ 75 }} T3 Ne 75

OTmMmeTbTe MpPaBUIIBHBIN OTBET

[Ipeun3noHHBIC OMEPANMOHHBIC YCHITUTESIH UMCIOT KO3 (QHUITMEHT ycrileHus Ooee ...
0 1000



] 10000000
1 1000000000000
10
21. 3amanue {{ 76 }} T3 Ne 76
OTMeThTe NpaBUIBHBIA OTBET
CKOpOCTh HapacTaHHsl BBIXOJHOTO HANpsDKEHUS! OBICTPOACHCTBYIOIIMX —OIEPALMOHHBIX yCH-JIH-TEJeH
paBHa ... B/Mkc
01 20-50
1 100-200
1 200-500
1 1000
22. 3anmanue {{ 77 }} T3 Ne 77
OTMeTbTe MPaBUIIBHBIA OTBET
Bxoj onepariioHHOTro YCUIIUTENsI, OTMEYEHHBIH KPY)KKOM Ha3bIBAIOT ...
CUMMETPUYHBII
HEHHBEPTHPYIOUIUH
Hepaboumii
'] MHBEPTUPYIOLIUI
31. 3amanme {{32 }} T3 20
Bribepure mpaBIITBHBIA OTBET
OCHOBHBIM Kau€CTBCHHBIM MOKA3aTEJIEM YCUIIUTEIS SIBISACTCS ...
[ k03¢ PUIHEHT YCHICHHS
| OTHOCHUTENbHAsI HECTAOMIIBHOCTh YaCTOTHI
KO QUIMEHT nepeayn
TOYHOCTb BOCIIPOM3BEACHUS (POPMBI YCHIIMBAEMOTO CHUTHAJIA Ha BBIXOJIE
33. 3amanue {{35}} T3 23
BriGepute npaBuiIbHBIH OTBET
Enunnna namepenus xoadduimenra ycuaeHus ...
[ Om
0 B
0%
[ b
34. 3apganme {{ 37 }} T3 25
Bri6epuTe npaBUIBHBIN OTBET
YacToTHast XxapaKTepHCTHKA MOKa3bIBaeT 3aBUCHMOCTh KaKOro-JIMOO IMapaMeTpa JIEKTPOHHOTO YCTpoOicTBa

oT ...
HaIpsHKEHUs

YacTOTHI CJICJOBaHUS NMITYJILCOB

KOJIMYECTBA TAPMOHHK

] 4acTOTHI CHHYCOMJIAJIBHOTO CHTHAJIA

35. 3apmanme {{ 38 }} T3 26

Bribepute mpaBIITBHEIA OTBET

BaxHeHIIMM KOTMIECTBEHHBIM NapaMETPOM YCHIIUTENS SIBJISETCA KOIPQUIHEHT ...
[ TONe3HOro AEHCTBUS

YCHJICHUS

nepenadu

npuéma

38. 3aganue {{ 44 }} T3 32

Bribepute npaBUIBHBIN OTBET

YeunureneM Ha3bIBalOT YCTPOKMCTBO, NpeHA3HAYEHHOE JUIS ...

] mpeoOpazoBaHMs ypOBHS HaNPSHKECHHS

[ ycwJIeHMs CUTHAaJa MOLIHOCTH

| ycuiieHHs 3NEKTPHYECKOTO CHUTHAJA 33 CUET SHEPIUH UCTOYHNKA ITUTAHUS

] BBIIPSIMIICHUS TIEPEMEHHOTO TOKa

47. 3amanane {{ 89 }} T3 Ne 8§89

CooTBeTCTBHE MEXIY Ha3BaHHEM M CXeMOl (PyHKIMOHAIBHOTO ycTpolicTBa Ha OY
nudepeHTPYIOMUN YCUITUTENh

HMHTETPUPYIOLUI CyMMAaTop
HUHTEPUPYIOIINN YCUITUTEIb

HEHHBEPTUPYIOIUI yCUIINTEND



60. 3aganue {{ 100 }} T3 Ne 100

[MocnenoBaTenbHOCT PA3BUTHSI JIEKTPOHUKH KaK HAYKH
: QNIEKTPOHHBIE JIAMIBI (JHOJIbI)

! ITOJIYTIPOBOAHUKOBBIE TTPHOOPEI

: HHTETpaJIbHBIE MUKPOAJIEKTPOHHBIE CXEMBI

: MUKPOMUHHATIOPU3ALHS AICKTPOHHBIX CPEICTB
: MuUKpoOBM

N AW~

1. 3amanme {{ 1 }} T3 Ne 1
BriOepuTe BepHBI BapuaHT OTBETa
CuMBOJI, MCITOIB3BIKMBIN 1)1 0003HaYeHus gorudeckoro anementa UJIM-HE

2. 3amanme {{2 }} T3 Ne 2
Bribepure BepHBIif BapuaHT OTBETa
CHUMBOJI, HCTIONB3YEMBIH [T 0003HaYCHHUS JToTHIeckoro 31emenTa M-HE

3. 3amanme {{3 }} T3 Ne 3

Bribepute BepHBII BapuaHT OTBETa

CHMBOJI, WCHONB3yeMBIH Ui O0O3HAYEHHUS JIOTHMYECKOTo 3MeMeHTa "HepaBHO3HAYHOCTH', HA3BIBAEMOTO
takxke "Hckmouatoniee NJIN", "Cnoxerne o Momyio 2"

4. 3ananue {{4 }} T3 Ne 4
Bribepute BepHBIl BApHAHT OTBETA
OyHKIHSI, KOTOPYIO BBIMOJIHSET JOTHUECKast cXxema

[ HE.

0 WAL

0 n.

5. 3amanue {{5}} T3 Ne 5

Bribepute BepHBIif BapuaHT OTBETa

DyHKLHUSA, KOTOPYIO BBIIOJIHSAET JIOTHYECKAs CXEMa

HE.

WJINn.

u.

.3amanme {{7 }} T3 Ne 7

BribepurTe BepHBIN BapHaHT OTBETA

Jlorudeckast GyHKUHSI, KOTOPYIO PEan3yeT CXeMa JHOIHOIO JIOTHYECKOTO JIeMEeHTa

N 0o

n.

NJIN.

HE.

.3amanue {{ 8 }} T3 Ne 8

Bribepute BepHBIit BapuaHT OTBETa

Jlornueckast pyHKIMS, KOTOPYIO peau3yeT CXeMa JMOIHOTO JIOTHYECKOTo 3JIeMEeHTa

o]

0 H.



NJIN.
‘1 HE.
16. Bamanue {{ 17 }} T3 Ne 17
BriGepute BBIpHBII BapuaHT OTBETa
CocTrosiHuEe, B KOTOPOM OKakeTcst RS-Tpurrep, eciu CHATh cUrHan S, IpU UCXOAHOM COCTOSIHMM TpUITEpa
Q=0, mpu MoCTYIJICHNH UMITYJIbCa Ha BXOX S Tpurrepa repedpaceiBaercs B cocrosiuue Q=1

17. 3amanue {{ 18 }} T3 Ne 18

Bribepute BepHBIif BapuaHT OTBETa

CocTosiHMEe, B KOTOPOM OKaXeTCd TPUITEp IOce MPHUXOoJa BTOPOrO HMIyNIbca S=I1, mpHU Ha-XO0XIEHHU
TpUITepa B €UHUYHOM cocTosiHUM Q=1 mocne npuxoja nepBoro uMmyisca S=1

18. 3amanme {{ 19 }} T3 Ne 19
Bribepute BepHBIif BapuaHT OTBETa
CocTosiHMe, B KOTOPOM OKa)XETCSl TPUITEp IOCe CHATHS MMITYIbCS R, eciu Tpurrep moiy4daeT HyJIeBOE

cocrosiHue Q=0 mocne npuxona uMiynsca R=1

19. 3aganme {{ 20 }} T3 Ne 20
BriGepuTte BepHBIil BapHaHT OTBETa
CocTosiHMe, B KOTOPOM OK@XETCS TPUITEp IIOCie NPUXOAa BTOPOro HUMIylbca R=1, ecmu Ttpurrep

MOJTy4aeT HyneBoe cocTosiHue q=0 mociie Mpruxoaa nepBoro uMmynsca R=1

22. 3ananme {{ 23 }} T3 Ne 23

BriGepute BepHBIN BapHaHT OTBETA

CocrosiHMe, KOTOpO€ NPHUMYT TPSIMOM BBIXOJ W HHBEPCHBIM BbIXOJ RS-Tpurrepa, ecnm BXOIHBIE
curHainsl umerot 3HaueHusa S=0 u R=1, npu cxeme norndyeckux snementos U-HE.

23. 3amanue {{24 }} T3 Ne 24
BriOepute BepHBIN BapuaHT OTBETA
CocTosiHEe, KOTOpPOE MPHUMYT WPSMOW BBIXOJ] W HMHBEPCHBIA BBIXOJ RS-Tpurrepa, eciu BXOJHEIC

CHTHaIbI UMEIOT 3HaueHusa S=1 u R=0.

29. 3amanme {{ 49 }} T3 Ne 49

CoOTBETCTBHE MEKIY Ha3BaHHUEM U rpa)UueCKUM H300paKCHUEM JIOTHUECKOTO IeMEHTa
u

nim

HE



Hckmouaromee NJIN

30. Bamanue {{ 50 }} T3 Ne 50
CoOoTBeTCTBHE MEX/y Ha3BaHHEM M 0003HAUCHHUEM JIOTUYECKOTO dJIEeMEHTa
U-HE

WNJIN-HE
N
HE

32. 3amanue {{57 }} T3 Ne 57

BBenure mpaBUIbHBINA OTBET

Cucrema, B KOTOPOH HCHONB3YeTCsl OTpaHMYECHHBIH HaOop 1udp (OcHOBaHME), HO 3HAYCHUE KaXKIOW
udpsl (BEC) ONpeeNnseTcs ee MoJIoKeHneM (TT03ULUel) B Unciie Ha3bIBaeTesd

[TpaBuibHBIC BapHaHTHI OTBETA: MTO3ULMOHHOM; [TO3NIOHHAS;

33. 3amanme {{ 58 }} T3 Ne 58

BBenure npaBUIbHBINA OTBET

J1st onucaHus JIOTUYECKMX OINEpAalMid HCHOJIB3YeTCsl MaTeMAaTHYEeCKHM amnmapar, MOJIy4MBIUMI Ha3BaHUE

[TpaBuibHBIE BApUAHTBI OTBETA: aIreOphl JOTUKK; ajdreOpa JIOTHKU; OyieBa anredpa; Oy-JeBoii anreOpsr;
34. 3amanue {{ 59 }} T3 Ne 59

Bsenure npaBUIIbHBINA OTBET

Jlornueckum cnoxkenueM unn onepanueit UJIN HasbiBaeTcs

[IpaBuiibHble BapuaHThl oTBeTa: Au3bloHKIM; A3 BIOHKIN A;

35. 3amanmue {{ 60 }} T3 Ne 60

BBenure npaBUIbHBINA OTBET

JlornueckuM ymHOKeHUEM WM onepaunei U Ha3piBaeTcs

[IpaBunpHBIe BapraHTHl 0TBeTa: KoHBbIOHKIMT, KOHBIOHKIIVA,

36. 3amanme {{ 61 }} T3 Ne 61

Beenure npaBUIBHBINA OTBET

JlornueckuM OTpULIAHMEM WJIM MHBEPCUEHN HA3BIBAIOT OIEPALIMIO

[IpaBuneHbie Bapuanthl otBeTa: He; HE; He;

56. 3amanue {{ 52 }} T3 Ne 52

CooTBeTCTBHE MEXy KOMOWHALMSIMU BXOIHBIX CUTHAJIOB U pexxumMamu pabotsl RS-tpurrepa
R=1, S=0 cbpoc

R=0, S=1 ycranoBka
R=1, S=1 3anpeménnas komOnHaIUsA
R=0, S=0 xpanenue

[ToyHBIIT KOMIUIEKT TECTOBBIX 3aJaHUN B KOprmopaTuBHOU TecToBoi obomouke ACT pasmereH Ha cepBepe
YUT JBI'VIIC, a taxxke Ha caiite YHuBepcuteta B paznene CIHO IABI'VIIC (oOpaszoBaTtenbHas cpeia B JHUYHOM
KaOMHETE MPEIo1aBaTes ).

CooTBeTcTBHE MEXKIY OalbHOM CHCTEMOW M CHUCTEMOH OLIGHMBaHHMS I10 pe3ylbTaTaM TEeCTHPOBAHUS
YCTaHABJIMBAETCS TIOCPECTBOM CIICIYIOLIECH TaOIHIIbL:

OOBexT INoxa3zarenu Onenka YpoBeHb
OLICHKU OLICHUBAHUSA Ppe3yabTaToB
pe3yNbTaToOB 00y9IeHHUS 00y4yeHns
OO6yuarommuiics 60 6aiToB U MeHee «HeynoBineTBOpUTETHHOY Huskuit ypoBenn
74 — 61 GaoB «YIOBIETBOPUTEIHHOY IToporoBeIii ypoBEHD
84 — 75 bamnoB «Xopor1o» [loBbILIEHHBIN YPOBEHB
100 — 85 6amoB «OTnu4HO» Bricokuil ypoBeHb

4. Ouenka orTBeTa 00y4YamolIerocsi Ha BONPOCHI, 3ajady (3ajlaHMe) IK3aMEHAUMOHHOro OuJjera,
3a4eTa, KypCcoBOro MPOeKTHPOBAHMSI.

OrneHka 0TBeTa 00YJaIOIIErocsl Ha BOMPOCHI, 3a7a9y (3aJaHne) dK3aMEHAI[MOHHOTO OmieTa, 3a4era

DIIeMEHTHI OLCHHUBAaHUA COI[Cp)KaHI/Ie IIKaJIbl OOCHUBAHUA

HeynosnerBoputenbH | YIOBIETBOPUTEID | Xopo1o OTnu4HO




He 3auteno 3auTeHo 3auTeHo 3ayTeHo
CootBerctBHe 0TBeTOB | IloaHOE 3HaYNTEIbHbIE Hesnauurenbanie ITomHoe
(hopMyIupOBKaM HECOOTBETCTBHE IO MOTPELLIHOCTH. MOTPEIIHOCTH. COOTBETCTBHE.
BOIIPOCOB (33aHUIT) | BCEM BOIIPOCAM.

Crpykrypa, IMonnoe 3HaYUTENBHOE HesnauntensHoe CootBeTcTBHE
II0CJIEIOBATENBLHOCTD M | HECOOTBETCTBHE HECOOTBETCTBUE HECOOTBETCTBHE KPUTEPHIO TIPH
JIOTHKA OTBETA. YMEHHUE | KPUTEPHIO. KPHUTEPHIO. KPHUTEPHIO. OTBETE Ha BCE

YETKO, IOHSTHO, BOTIPOCHL.
TPaMOTHO ¥ CBOOOTHO
H3j1araTh CBOM MBICIU
3HaHue HOpMaTUBHEIX, |llonHOe He3HaHMe Hmerot mecTo Hmerot MecTo ITonuoe
MPaBOBBIX JOKYMEHTOB | HOpPMaTUBHON U CyLIECTBEHHbIE HEeCYLIECTBEHHbIE COOTBETCTBUE
U CHCIUAIEHOM MPaBOBOYU 0a3kl U YITyILIEHUS YIYLIEHUST U JIAHHOMY KpUTEPHUIO
JINTEPATYPBI CIIeIaIbHOI (He3HaHue HE3HaHHE OTACIBHBIX | OTBETOB Ha BCE
JTUTEPaTyphI OoJpIel 9acT U3 | (EIMHUYHBIX) Pa0OT | BOIIPOCHI.
JTOKYMEHTOB 1 W3 YUCIa
CIIeNaIbHOM 00s13aTENBHOM
JUTEPATYpPHI 110 JTUTEPATypPEIL.
Ha3BaHHIO,
COJIEP)KaHUIO U
T.J1.).
YMeHue yBsi3bIBaTh ‘YMenue cBsg3aTh ‘YMenune cBs3aTh ‘YMenue cBgI3aTh ITonmoe
TEOPHIO C PAKTHKOMH, TEOPHIO C MPAKTUKON | BOIIPOCH TEOPUH | BOIIPOCHI TEOPUH U COOTBETCTBUE
B TOM YHCJIE B 00JacTH | pabOTHI HE U TIPaKTHKA TIPAKTUKH B JTAHHOMY KPHUTEPHIO.
poheCCHOHAIBHOM TIPOSIBIIICTCSI. MIPOSIBIISIETCS OCHOBHOM Cr1ocoOHOCTD
paboTsI penxo. TIPOSIBIISIETCSI. WHTETPUPOBATH
3HAHUS U TIPUBJIEKATh
CBEACHUS U3
Pa3IMYHBIX HAYYHBIX
coep.
KauectBO 0TBETOB Ha Ha Bce OTBeTHI HA . JlaHb! HEMOTHEIE JlaHbl BEpHBIE OTBETHI
JIOIIOJIHUTEIIEHEIC JIOIIOJIHUTEIIBHEIC 0OJIBIIYIO YacTh OTBETHI HA Ha BCE
BOIPOCHI BOIPOCHI JIOIOJHHUTENBHEIX | JOIIOJHHUTEIbHBIE JIOIIOJHUTEIIBHEIC
NpenojaBaTesis JaHbl | BOIPOCOB BOIIPOCHI BOIIPOCHI
HEBEPHBIC OTBETHI. Tpero1aBaTess TIpero1aBaTes. Mpero1aBaTes.
JIaHbl HEBEPHO. 2. Jlan oquH
HEBEPHBIN OTBET HA
JIOITOJIHUTEIIBHEIE
BOTIPOCHI
TpernoaBaTers.

HpI/IMe‘{aHI/IeZ UTOroBas OILCHKa (i)OpMI/IpyeTCSI KaK CpeaHsas apI/I(i)MeTI/ILIeCKaﬂ PE3YJBTATOB JJICMCHTOB

OLICHUBaHU.




