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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

Pdu3nuecKre 0CHOBDI IJNICKTPOHUKH

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
Ipodws DNEKTPONPHUBOJ M aBTOMATHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst o4Has
OO0mast TpyI0EMKOCTh 53ET
YacoB 1o yueOHOMY ITaHy 180 @DopMBI KOHTPOJIL B CEMECTPAX:
B TOM 4HCIIE: 3a4eT ¢ OLECHKOH 4
ayJUTOPHBIE 3aHATUS 85
camocCTosATeNNbHas paboTa 95

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 4(2.2)
Kypce>) Hroro
Henens 18
Bun 3anaruii i | PO | VI PII

Jlexun 34 (34 |34 |34
JlabopaTopHsbie 17 |17 |17 |17
IIpakrudeckue 34 (34 |34 (34
Wroro ayn. 85 |85 |85 |85
Konrakrnas pabora 85 [85 |85 |85
Cam. pabota 95 195 195 |95
HUrtoro 180 [ 180 | 180 | 180




IIporpammy cocraBui(u):

6e3 cmenenu, Cm. npenoo., benvix /]. B.

Pabouas nmporpamma
®u3nyecKne 0CHOBbI YIEKTPOHHKHI

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.02 DnekTposHepreTuka u 3IeKTpoTeXHUKa (puka3 Munobpuayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.02 DnexTposHepreTrka u 31eKkTporexHuka, 13.03.02 23 DnexrposHeprerrka u anekrporexHuka [IpOIMuA.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOIT BO 30.11.2022, npotoko: Ne 30

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporoko:n Ne 30

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 09.06.2022 r., Ne6

PyxoBoauTens noapasaeneHus J0LEHT, K.1.H. Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Llens u3ydeHns QUCHUILIMHBL: YCBOSHHE OCHOB (PU3HKH PabOTHI MOIYIIPOBOTHUKOBEIX IPHOOPOB U CTPYKTYD, UX
JKCILTYaTallUOHHBIX [1aPAMETPOB.

1.2 | 3agaun: copMUpPOBaTh y O0YUJAIOMIUXCS 3HAHUS O MPUHIUIAX PAOOTH COBPEMEHHBIX IEKTPOHHBIX IPUOOPOB, 00
(bU3NYECKUX SBICHUSX UCIIOIb3yeMBIX JUISl M3TOTOBIICHHS MOJIYIIPOBOJHUKOBBIX IPUOOPOB, O3HAKOMUTH C OCHOBHBIMH
SNIEKTPOHHBIMHU YCTPOUCTBAMH.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

biox OIT: B1.0

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 Martemartuka

2.1.2 | dusuka

2.1.3 | DAeKTpOTEXHUYECKOE M KOHCTPYKIIMOHHOE MaTepHaIOBEICHNE

2.1.4 | AHamuTHuecKas TeOMETPHUsS U BEKTOpHAs ainredpa

2.2 JucuumianHbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUHMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK
NpeanecTByInee:

2.2.1 | Teopus aBTOMaTHYECKOTO yIIPABICHUS

2.2.2 | DxoHOMHKA

2.2.3 | KoMmbloTepHOE MOJICTUPOBAHKE DIICKTPOIIPHUBOJIOB

2.2.4 |IIpaBoBeneHue

2.2.5 |IloaroToBka K MpOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOM KBaTH(PUKAITHOHHONW PabOTHI

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMU

OIIK-2: Cnioco0eH NpUMEHSITh COOTBETCTBYIOIIUI PU3NKO-MaTeMaTHYEeCKHIi annapaT, MeToAbl aHAJIHU32 U MO/JeTUPOBAHMUS,
TeopeTHYecKOro 1 IKCNEePUMEHTAJBLHOI0 UCCJIeI0BAHNA, 3HAHUSA (PyHAaMeHTAJbHBIX HAYK IIPU pellieHNu U
npogeccHOHATBHBIX 3aJa4

3HaTh:

OIIK-2-31 ¢yHmaMeHTanbHBIC 3aKOHBI SIEKTPOTEXHHUKH, JISKAIHE B OCHOBE Pa0OTHI IOIYIIPOBOJHIKOBBIX IIPHOOPOB

YK-2: CiocodeH coOMpaTh M HHTEPIPETHPOBATH JaHHbIE H ONPeAeIATH KPYr 3a1a4 B PaMKaX MOCTABJIEHHOM LeJIH,
BBIOMPATH ONTHMAJIBHBIE CIIOCOOBI PelIeH ST, HCXOAS U3 JelCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PeCypcoB 1
OrpaHH4YeHHl, yMeHHe 000CHOBBIBATH MPHUHATHIC PelIeHHus

3HaTh:

VYK-2-31 ocHOBHEIE MMPUHIMUIIBI 1 Tp€6OBaHI/I$[ CHUCTCMHOTI'O NIOAXO0Ja K PCIICHUIO IMOCTABJICHHBIX 3ada4

OIIK-2: Cnioco0eH NpUMEHAITh COOTBETCTBYIOIIUI PU3NKO-MaTeMaTHYeCKHii annapaT, MeToAbl aHAJIHU32 U MOJeTUPOBAHMUS,
TeopeTHYecKOro 1 IKCNEePUMEHTAJBLHOI0 UCCJIeI0BAHNSA, 3HAHUSA (PyHAaMEeHTAJbHBIX HAYK IIPU pellleHNu U
npogeccHOHATBHBIX 3aJa4

YMmerb:

OIIK-2-Y1 BecTH TUCKYCCHIO IO MPO(HECCHOHATBHON TEMaTHKE, OOBACHATH CYIIHOCTh (PU3UUECKUX SBICHUH U IIPOIIECCOB

YK-2: CiocodeH coOMpaTh M HHTEPIPETHPOBATH JaHHbIE H ONPeAeIATH KPYr 3a1a4 B PaMKaX MOCTABJIEHHOH LeJIH,
BBIOMPATH ONTHMAJIBHBIE CIIOCOOBI PelIeH ST, HCXOAS U3 JelCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PeCypcoB 1
OrpaHH4YeHHl, yMeHHe 000CHOBBIBATH MPUHSATHIC PelIeHUs

Ymern:

VYK-2-V1 ocymecTBIsSTh HOUCK, 0TOOP HH(MOPMAIHH, HHTEPIIPETHPOBATH €€ U PEIICHHUs TOCTaBICHHBIX 3a/1a4, GopMHpOBaTh
COOCTBEHHBIC CY)KICHUS U YOSIUTEIFHO 000CHOBATh UX

OIIK-2: Cnioco0eH NpUMEHSITh COOTBETCTBYIOIIUI PU3NKO-MaTeMaTHYEeCKHii annapaT, MeToAbl aHAJIHU32 U MO/JeTUPOBAHMUS,
TeopeTHYecKOro 1 IKCNEePUMEHTAJBLHOI0 HCCJIe0BAHNA, 3HAHUSA (PyHAaMEeHTAJbHBIX HAYK IIPU PellleHNu U
npogeccHOHATBHBIX 3aJa4

Baanernb:

OIIK-2-B1 HaBBIKaMH AUCKYCCHH II0 MPO(ECCHOHATBHOM TeMaTHKE, TePMHHOJIOTHEH B OOJIACTH NIEKTPOHHKH

YK-2: CiocodeH coOMpaTh M HHTEPIPETHPOBATH JaHHbIE H ONPeAeIATH KPYr 3a1a4 B PaMKaX MOCTABJIEHHOH LeJIH,
BBIOMPATH ONITHMAJIBHBIE CIIOCOOBI PelIeH ST, HCXOAS U3 JelCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PeCypcoB 1
OrpaHH4YeHHii, yMeHHe 000CHOBBIBATH MPUHATHIE PelleHHus




Baanernb:

YK-2-B1 HaBbIKamMu c60pa, KPUTHUECKOTO aHAIM3a M CHHTE3a HH(OPMAIIIK B COOTBETCTBHH C IIOCTAaBIEHHON IMpoOIeMoi

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue paznenoB u | Cemecrp | YacoB | @opmupyemsbie | Jluteparypa | Ilpumeuyanue KM Beinosn
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3L sieMble
KOMIIeTeHIHii pecypcbl padoThI

Paznen 1.
[MonynpoBogHNKOBEIE
JAUOIbI

1.1 CBOHCTBa 3IEKTPOHHO- 4 2 VK-2-31 VK-2- J1.1
JIIPOYHOI0 IEepexosa B V1 VK-2-B1 JI1.1J12.2
PaBHOBECHOM U OIIK-2-31 3
HEPaBHOBECHOM COCTOSIHUSIX. OIIK-2-Y1 01 92 23 B4
[TonynpoBOTHUKOBBIE JHO/IbI OIIK-2-B1
1 MX Pa3HOBHIHOCTH.
Krnaccudukanns muomoB u ux
obo3navenws. /Jlex/

1.2 BrinpsiMutensHbie AUOBI 4 2 VK-2-31 YK-2- JI1.1
(0cOOEHHOCTH KPEMHUEBBIX U VY1 OIIK-2-31 JIL.1J12.2
repMaHUEBBIX JIMOJIOB, TUOIbI OIIK-2-V1 23
Ha ocHoBe Oaprepa IlloTTkH). OIIK-2-B1 013233 54
CTaOUIUTPOHBI U
crabucropsl. /Jlex/

1.3 Pacuer xapakTepucTuk cxem 4 8 YK-2-31 YK-2- JIT.1J12.1
BBINIPAMIICHHS Ha V1 OIIK-2-31 2.2
HOJIyIIPOBOJHUKOBBIX OIIK-2-Y1 J12.3]13.4
nmuonax. /TIp/ OIIK-2-B1 D192 03354

1.4 OnHoda3HbIi 4 4 VYK-2-31 YK-2- | JI1.1J12.2J13. | T'pynnoBoe KM1 P1
HEeYNpaBIIsieMbIN V1 OIIK-2-31 3J13.6 3aHATHE
BBIIIPSMHTEIb OIIK-2-Y1 013233 54
/J1ab/ OIIK-2-B1

1.5 N3ydenue xapakTepuCTHK p-n 4 12 YK-2-31 YK-2- JIT.1J12.1 KM1 P1
nepexona 1 V1 OIIK-2-31 JI2.2J12.3
MOJIyIIPOBOJHUKOBBIX OIIK-2-V1 019223354
nuonos. /Cp/ OIIK-2-B1
Pa3gen 2. bunoJssipabie
TPaH3UCTOPbI

2.1 CTpyKTypa U OCHOBHbIE 4 2 VK-2-31 VK-2- J1.1
PEXUMBI OUTIOSIPHBIX V1 OIIK-2-31 JIT.1J12.1
TpanzucTopos. [TpuHiun OIIK-2-Y1 J2.2J12.3
paboThI TPaH3UCTOPA KaK OIIK-2-B1 213253 54
YCHUITUTEIILHOTO DJIEMEHTA.
OCHOBHBIE CXEMBI
BKJIIOUEHHSI U UX
cBoiictsa. /JIex/

2.2 Toxu B cTpyKTYype 4 2 VK-2-31 YK-2- JI1.1
TPAH3UCTOPa U UX VY1 OIIK-2-31 JIT.1JI2.1
B3aMMOCBs3b. Pacnipenencuue OIIK-2-V1 J2.2J12.3
HOCHTENIEH B CTPYKType OIIK-2-B1 2103223354
TPAH3KUCTOPA B PA3IMIHBIX
peXuUMax, 0COOEHHOCTH
WHBEPCHOT'O BKJIIOYEHUS U
pexuMa HachkImeHus. /JIex/

2.3 duznyeckue napamerpsl 4 2 VK-2-31 YK-2- JI1.1
TPAH3UCTOPA U CXEMBI VY1 OIIK-2-31 JI1.1J12.1
3aMelIeHHs Ha UX OCHOBE. OIIK-2-V1 J2.2J12.3
®akTopsbl, BIUSAIOLIUE HA OIIK-2-B1 2103223354
YCUJIUTENIbHBIE CBOHCTBA
Tpanzucropa. Cuctembl
T PepeHIHATEHBIX
mapamMeTpoB
TpaH3ucTopoB. /JIex/




2.4 JluHamuueckue CBOMCTBA 2 YK-2-31 YK-2- J.1
OUIOJSPHBIX TPAH3UCTOPOB. V1 OIIK-2-31 JIT.1J12.1
YacToTHBIE XapaKTEPUCTUKI OIIK-2-V1 JI2.2J12.3
TPaH3UCTOPOB B CXeMax OIIK-2-B1 013233 54
BKJIFOUEHUS C 00111el 0a30ii u
C OOILIMM SMHTTEPOM.

MopenupoBanue
TPaH3UCTOPOB.
Knaccudukanus u cucrema
YCIIOBHBIX

o0o3nauenuit. /JIex/

2.5 Pacuer crarnueckux 2 VYK-2-31 YK-2- JI1.1J12.1 I'pynnoBsoe
XapaKTEePUCTHK V1 OIIK-2-31 J2.2 3aHATHE
Tpanzucropos /I1p/ OIIK-2-Y1 J12.3]713.2

OIIK-2-B1 J3.4
D132 33 54

2.6 Pacuer ycunurenbHbIX 6 YK-2-31 VK-2- JI1.1J12.1 I'pynnosoe
KacKaJIoB Ha OMITOJIIPHBIX V1 OIIK-2-31 J2.2 3aHATHE
Tpan3ucropax. /Ip/ OIIK-2-Y1 JI2.3]713.2

OIIK-2-B1 3.4
213233 54

2.7 UccnenoBanue 5 VYK-2-31 YK-2- | JI1.1J12.2J13. | I'pynnoBoe
XapaKTEPUCTHK OUITOJISIPHBIX V1 OIIK-2-31 3J13.6 3aHATHE
TpaH3uctopos /J1ab/ OIIK-2-Y1 0103233 54

OIIK-2-B1

2.8 N3ydenune xapakTepucTuk 24 YK-2-31 YK-2- JI1.1J12.2 KM2 P2
OWIIOISIPHBIX V1 OIIK-2-31 J12.3
TpaH3ucTopos. /Cp/ OIIK-2-Y1 013233 54

OIIK-2-B1
Pasnen 3. Tupucropsl

3.1 Tupucropsr: 06nacTb 2 YK-2-31 YK-2- J.1
MPUMEHEHUS U Pa3HOBU/I- V1 OIIK-2-31 JI1.1J12.2
HOCTU THUPHCTOPOB; OIIK-2-V1 J12.3
CTPYKTYypa, CBOHCTBA U OIIK-2-B1 013233 24
OCHOBHBIC ITapaMeTPHI;

TIPUHITHIT JCHCTBUSI, IPOTIECC
BKJIIOUEHHSI HA TIPHUMEPE
TPaH3UCTOPHOMN MOJEINH;
JTMHAMHYECKHE TIPOIECCH B
THPHUCTOPAX; KPUTUICCKUE
CKOPOCTH HapacTaHUs
AHOJHOTO TOKA U Ha-
npspkeHus (3pdexT

du/dt). /Jlex/

32 CHUMMETpUYHBIE TUPHCTOPHI 2 VYK-2-31 YK-2- J1.1
(cumucropsl). [TonHOCTEIO V1 OIIK-2-31 JI1.1J12.3
yIrpasJisieMble OIIK-2-Y1 2103223354
TUpHUCTOPHI. /JIeK/ OIIK-2-B1

33 Hccnenosanue 4 YK-2-31 YK-2- J1.1 I'pynnosoe KM3 P3
THpHCcTOpOB /J1ab/ V1 OIIK-2-31 | 31 22323 54 3aHATHE

OIlK-2-V1
OIIK-2-Bl1

34 N3yuenue xapakTepucTuk 12 VK-2-31 YK-2- JI1.1 KM3 P3
MOJTYIPOBOJHUKOBBIX V1 OIIK-2-31 | 31 292 33 54
Tupuctopos /Cp/ OIIK-2-V1

OIIK-2-B1
Pasnen 4. [loneBbie
TPaH3HCTOPBI

4.1 Knaccugukanus noneBbix 2 YK-2-31 YK-2- J.1
TpaH3ucTopoB. [IpuHiun V1 OIIK-2-31 JI1.1J12.2
paboTHI ¥ XapaKTEPUCTUKU OIIK-2-V1 JI2.3
I10JIEBBIX TPAH3UCTOPOB C OIIK-2-B1 D12223 54

YIPABISIOMUM P-1 —
nepexoaoM (p-n —
3aTtBOpOM). /JIex/




4.2 IMpuaIUT paboTsL, 2 YK-2-31 YK-2- J1.1
XapaKTePUCTUKU U V1 OIIK-2-31 JI1.1J12.2
napametpsr MTI- OIIK-2-V1 23
TpaH3ucTopos. /JIek/ OIIK-2-B1 D12233 54

43 YceunurenbHble Kackaibl Ha 2 VK-2-31 VK-2- JI1.1
MOJIEBBIX TPAH3UCTOPAX. V1 OIIK-2-31 JI1.1J12.2
CXxeMBbI BKITFOUEHHUSI. OIIK-2-V1 23
Craruueckue u OIIK-2-B1 21325354
JTUHAMUYECKUE
XapakTepucTUKH. /JIek/

4.4 PaboTta noneBsIx 2 VK-2-31 VK-2- J1.1
TPaH3UCTOPOB B KIIFOYEBOM V1 OIIK-2-31 JI1.1J12.2
pexume. JluHamuuecue OIIK-2-Y1 D12233 54
xapaxrepuctuku. [lorepu Ha OIIK-2-B1
nepexmodycHue. /Jlex/

4.5 bunonsipubie TpaH3UCTOPHI C 2 YK-2-31 YK-2- J.1
W30JIMPOBAaHHBIM 3aTBOPOM. VY1 OIIK-2-31 JI1.1J12.2
YCTporcTBO, MPUHITUIT OIIK-2-V1 213253 54
paboThl U OCHOBHBIE OIIK-2-B1
XapaKTePUCTHKH.

[IpeumymiectBa u
HenocraTku. /JIex/

4.6 Pacuer crarnueckux 2 YK-2-31 YK-2- JIT.1J12.1 I'pynmosoe
XapaKTEPUCTHUK MOJIEBBIX V1 OIIK-2-31 JI2.2J12.3 3aHATHE
TpaH3uctopos. /IIp/ OIIK-2-Y1 013233 54

OIIK-2-B1

4.7 Pacuer ycunmuTenbHbIX 8 YK-2-31 YK-2- JIT.1J12.1
KacKaJI0B Ha MOJIEBBIX V1 OIIK-2-31 JI2.2J12.3
Tpan3ucropax. /Ip/ OIIK-2-Y1 0103233 54

OIIK-2-B1

4.8 OHOKaCcKa HbII 2 VK-2-31 YK-2- | JI1.1J12.2J13. | I'pynnoBoe

yeuurens /J1a6/ V1 OIIK-2-31 | 2J13.3J13.6 3aHATHE
OIIK-2-Y1 D12233 54
OIIK-2-B1

4.9 BerlmosiHeHre qomanrHei 24 VYK-2-31 YK-2- | JI1.1J12.2JI3. KM4 P4,P6

pabotsr /Cp/ V1 OIIK-2-31 | 2J13.4J13.6
OIIK-2-Y1 D1D2233 54
OIIK-2-B1

4.10 | AByXKacKaJHbII yCHIIUTENb C 2 VK-2-31 VK-2- JI2.3J12.2 KM5 P5,P6
00paTHO¥ CBA3BIO Ha V1 OIIK-2-31 JI3.3
Tpan3ucropax /J1a6/ OIIK-2-Y1 JI3.6J11.1

OIIK-2-B1 JI3.4 J11.1
010222354
Paspeu S.
OnTo3/1eKTPOHHBIEC
npuodopsbl

5.1 [MonynpoBOJHUKOBEIE 2 YK-2-31 YK-2- J.1 P6
W3ITy4aTesu u V1 OIIK-2-31 JI1.1J12.2
(hoTOonpHEMHHKH. OIIK-2-Y1 JI2.3
Du3nuecKre 0CHOBBI pabOTHI OIIK-2-B1 D12223 54
MOJTYIPOBOJHUKOBBIX
W3Iy4yaTesieil 1 OCHOBHBIE
mapaMeTpsl u3mydeHus. /JIex/

5.2 CBeToanoapl: OCHOBHEIE 2 VK-2-31 YK-2- JI1.1 P6
XapaKTEePUCTUKU U V1 OIIK-2-31 JI1.1J12.2
rnapameTpahl. OIIK-2-V1 23
[TonynpoBoIHUKOBBIE OIIK-2-B1 2122 23 24

Ja3eprl: 0COOEHHOCTH
CTPYKTYPBI, IPUHLKI PAGOTHI
W XapaKTepuCTUKH /JIex/




53 ®duznyeckue MpoLeccs B 4 2 VK-2-31 VYK-2- JI1.1 P6
MOJIYTIPOBOTHUKOBBIX V1 OIIK-2-31 JI1.1J12.2
(oTonpreMHIKAX. OIIK-2-V1 J12.3
Dotorddext B p-n — OIIK-2-B1 013233 54
nepexoie. XapaKkTepUCTHKH
U PSKUMBI paboThI
¢oronmonos. /JIex/
54 IMpuaIMT paboTs! 1 4 2 VYK-2-31 VK-2- J1.1 P6
XapaKTEPUCTUKU VY1 OIIK-2-31 JI1.1J12.2
(hOTOTPaH3UCTOPOB. OIIK-2-V1 23
DOTOTUPUCTOPHL. OIIK-2-B1 01 02 23 B4
OnTO3/1eKTPOHHBIEC TapHI.
Pa3HOBUIHOCTH M OCHOBHBIE
xapaktepucTuku. [Ipubops! B
BHEITHUM (HOTOdPPEKTOM.
[TpuGopsl B BHYTPEHHUM
dboToaddexrom. /JIex/
5.5 Pacuer cxem ¢ 4 8 YK-2-31 YK-2- JI1.1J12.2 KM6
ONTOJIEKTPOHHBIMHU V1 OIIK-2-31 | 31352 33 54
npubopamu /T1p/ OIIK-2-Y1
OIIK-2-B1
5.6 [ToaroroBka k 3auety ¢ 4 23 YK-2-31 YK-2- J.1 KM6
omeHkoit /Cp/ V1 OIIK-2-31 JI1.1J12.1
OIIK-2-Y1 2.2
OIIK-2-B1 JI2.3J13.2
JI3.3J13.4
JI3.6
D12223 54
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KonTpoJibHbIe MeponpusTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, IK3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITEJIbHON MOATOTOBKH
Kon KoHnTtponwsHoOe Iposepsembie
KM P HHIIKATOPBI Bomnpocs! 11 noAToTOBKA
KOMIIETEeHIUH

KM1 Jlaboparopras OIIK-2-31;0I1K-2- 1. HazHaueHne U OCHOBHBIE XapaKTEPUCTUKHU CIIIAXKHUBAIOIINX

pabora Nel V1;0IIK-2-B1;YK-2 | punstpos.
"OnHohasHbIi -31;YK-2-Y1;VK-2- | 2. JIByXIoyneproJHbId HEYNPABISEMbIH BBIIPSIMUTEIb C BBIBOJIOM
HEeYNpPaBIIsieMBbIN B1 CpeHed TOUKH BTOPUYHOW 0OMOTKH TpaHChopmaTopa.
BBINPSAMUTEND" 3. BHemHs XapaKTepUCTHKA HEYIPaBIIeMbIX BEIIpIMUTEneil (0e3
¢unbrpa u ¢ C-puiIbTpom)
4. BoIpsAMUTEIbHBIN U0 U CTPYKTYpHAsl CXeMa HEYIPaBIsIEMOro
BBITIPSMHTEIIS.
5. OxHOMOTYIepHOTHBIM HEynpaBIseMblii BEIIPSIMUTENb. CxeMa,
JuarpaMMbl paboThl, OCHOBHBIE PACUETHBIE COOTHOLLECHHUSI.

KM2 JlaGopatopHas OIIK-2-31;0I1K-2- 1. YCTpOHCTBO U MPUHIUI pabOThI OUIOISIPHOTO TPAH3UCTOPA.
pabota V1;0IIK-2-B1;YK-2 |2. Cxema 3aMelnieHus OUITOISIPHOTO TPAH3UCTOPaA B PEKUME MAJIOTO
Ne2"UccnenoBanue |-31;YK-2-V1;YK-2- |curnana u onpeneneHre o Heli OCHOBHBIX TAPaMETPOB YCHIIUTEIS.
XapaKTepUCTUK B1 3. h-mapamerpsl 6UNOISIPHOTO TpaH3ucTOpa. PUIMUECKUIT CMBICT U
OHITOISIPHBIX CTOCO0 OTIpEIeNeHH s TI0 BXOJHBIM M BEIXOAHBIM BAX.
TPaH3UuCTOPOB" 4. BonbT-aMIiepHbIe XapaKTEPUCTHKH H OCHOBHBIC PEXKUMBI paOOTHI

OUIONIIPHBIX TPAH3UCTOPOB.

KM3 JlaGopaTopnas OIIK-2-31;0I01K-2- | 1. Tupuctopsl, KacCU(PpHUKALHSI THPUCTOPOB, IPUHIIUIT ACHCTBUS,

padoTa Ne3 V1;0IIK-2-B1;YK-2 |xapakTepucTUKHU.
"UccnenoBanue -31;YK-2-V1;VK-2- | 2. DnexTpoHHO-IBIPOYHEIH epexo, 00pa3oBaHKe CTPYKTYPHI H
TUPUCTOPOB" B1 CBOMCTBA.
3. @usnueckue aBiueHUs B P-N cTpykType npu BO3JICHCTBUY MPSMOTO U
00paTHOTO HAIPSKECHUSL.
4. O6parnoe nmoakmtoueHne P-N-nepexona




KM4 Jlaboparopras OIIK-2-31;0I1K-2- | 1. OcHOBHBIE CXEMBI LieTIeil CMeIIeHH s AT O JHOKACKATHOTO YCUIUTENS
paboTa Ned VY1;0I1K-2-B1;YK-2 |Ha OUOIApHOM TpaH3HUCTOpE. PacueTHble COOTHOMICHUS ISt
"OnHoKacKaHbIN -31;YK-2-V1;YK-2- |onpezneneHus: CONpOTUBIEHUH LieNIel CMELEHUs.
ycunurens" B1 2. HazHaueHne 31eMeHTOB U IPUHINI PabOTHl OJHOKACKATHOTO

YCUJIUTENIS C OOLIHMM SMUTTEPOM.

3. AMIIIUTYIHO-4aCTOTHAs XapaKTEPUCTHKA OJHOKACKaHOIO
YCHITUTEIIS.

4. IlpuHIUn TeMnepaTypHoOi cTabMIN3aluy TOUKH MOKOS TPaH3HCTOpa
B CXEME IMUTTEPHON CTaOMIU3ALMH.

KMS5 JlabopaTopHas OIIK-2-31;0TIK-2- | 1. Juddepennmansubiii kackan: npuaun padotsl JIK, poas OOC/I B
pabota Ne5 V1;0IIK-2-B1;YK-2 | K. Peaknus xackana Ha Bo3aelcTBre CHH(MA3HBIX W aCHH(A3HBIX
"' IByXKacCKa HBIH -31;YK-2-Y1;YK-2- |curnanos, nocrynaromux Ha Bxoasl K.

YCHJIUTEND C
00paTHO¥ CBA3BIO HA
Tpan3ucropax"

Bl

2. TunoBas cxema AU hepeHInATFHOT0 Kackaaa: npuHIun padoTsl 1K
CTPYKTYpE C TMHAMHUYECKOH HArpy3KOH U y3JIOM TEpMOCTAOMIIH3AIIIH.
3. Orpaxarenu toka. [Ipunnun padotsr. Tumosas cxema OT,
MacmtabupoBanue TokoB B OT.




KM6

Teoperuueckue
BOTIPOCHI JUIs
MOJTOTOBKH K
IIPOMEKYTOUHOU
aTTeCcTallU

OIIK-2-31;0I1K-2-
V1;0IIK-2-B1;VK-2
-31;YK-2-V1;VK-2-
B1

1. Pesuctopsl. Knaccuduxarius, oCHOBHbIE XapaKTEPUCTHKU U CIIOCOOBI
MapKHPOBKU. TepMOpe3ucTOphl, BAPHCTOPLI.

2. Konpencaropsl. Kitaccngukanus, 0CHOBHBIE XapaKTEPHCTUKH 1
CTIOCOOBI MapKUPOBKU. BapUKOHIBI U BapHUKaIIHL.

3. IHAyKTUBHBIE KOMIIOHEHTHI AEKTPOHHBIX YCTPOUCTB.
Knaccudukaiys 1 0OCHOBHbIC TAPAMETPHI.

4. ITomynpoBOAHUKOBEIE H0oABL. KitaccnbuKkaris, IpUHINI 1eHCTBHS,
OCHOBHBIE XapaKTepUCTUKH. CTaOUIUTPOHBI.

5. YCTpoHCTBO M MIPHUHIUIT JCHCTBHUS OUITOISPHOTO TpaH3UuCcTopa. Boabt
-aMIepHbIe U AHHAMUYECKHE XapaKTePUCTUKH OHITOISIPHBIX
TPaH3UCTOPOB.

6. OCHOBHBIE PEKUMBI paOOTH OUTIOJSIPHOTO TPAHZUCTOPA. Y KAKUTE
HOJIIPHOCTB HAaNpPsHKEHUH 6a3a-3MUTTEP U KOJUIEKTOP-3MUTTED IIPH
paboTe TpaH3MCTOpa B IMHEHHOM PEXUME, PEXKUME OTCEUKH U
HACBIIIEHHUS AT TPAaH3UCTOPOB THUIIA P—N—pP U N—P-N.

7. h-napamerps! GUIIOIApHOTO TpaH3ucTopa. PU3NUECKUH CMBICT U
croco0 omnpe/eNeHns 0 BXOAHBIM U BeIXoHBIM BAX. Cxema
3aMeIIeHUs OUITOSIPHOTO TPAH3UCTOPa B PEXKIME MAJIOTO CHTHAJIA.

8. YeTpo#icTBO M MPUHIUI JEHCTBUS MOJIEBBIX TPAH3UCTOPOB.
TpaH3uCTOPBI ¢ H30JIUPOBAHHBIM 3aTBOPOM (C HHAYLUPOBAHHBIM U
BCTPOEHHBIM KaHAJIOM) U C YIPABISAIONINM pP-n IIepexo1oM. BossT-
aMIIePHBIC XapaKTEPHCTUKH MOJIEBBIX TPAH3UCTOPOB.

9. YcTpoicTBO M IPUHIUI AeHCTBUS JUHUCTOPA U TUPUCTOPA.
TpaH3ucTOpHAs MOJETH THPHCTOPa. BONbT-aMIepHBIe XapaKTepUCTHKI
¥ OCHOBHBIE ITapaMeTPhl THPHCTOPOB.

10. YcTpoiicTBO U NPUHIIMIT ASHCTBUS OUIIOJISIPHBIX TPAH3UCTOPOB C
n3onrpoBaHHbIM 3aTBOpoM (IGBT). Bonbr-ammnepHble, [uHAMHYECKHE
XapaKTEepUCTUKU U OCHOBHBIE MapaMeTpbl Tpan3uctopos IGBT.

11. OGecnieueHue TMHEHHOTO pexXKUMa pabOTHI TPAH3UCTOPA B
yeunurensx. Llenu cMelenus B cxeMax yCUIMTeNel Ha TpaH3UCTOpax.
12. Kakue cxembl BKIIIOUEHHS TPAH3UCTOPOB BbI 3HaeTe? B uem
JIOCTOMHCTBA U HEJOCTATKU KaXKI0U CXeMbl?

13. HazHaueHue 7IeMEHTOB B CXeMe M MPUHIUI PabOThI
OJJHOKACKaJJHOTO YCHIIUTENS C OOLIMM SMUTTEPOM?

14. Cxema 3aMellleHNs U ONPEAEICHUE OCHOBHBIX XaPaKTEPUCTUK
OJTHOKACKaJJHOTO yCUIUTENs?

15. Tlouemy ycuuuTeNIbHBIN KacKaj ¢ OOLIMM SMUTTEPOM IIOXO
coryiacyercsi ¢ BRBICOKOOMHBIM HCTOYHHKOM CHTHAJIA 1 HU3KOOMHOI
Harpy3kou?

16. AMIUIUTY/IHAS XapaKTEPUCTHKA OJTHOKACKAIHOTO YCUIIUTEIIS C
OOIIMM SMUTTEPOM.

17. Yem ompeaensiercs BUJ aMIIUTYJHO-4aCTOTHON XapaKTEPUCTUKHI
ycunurens’?

18. IpuHIun TeMnepaTypHoOi cTabUIN3aluy TOUKH MOKOS TPaH3UCTOpa
B CXEM€ SIMUTTEPHON CTaOMIN3aINN.

19. YcunuTenu MOITHOCTH Ha OUTOJISIPHBIX TPAH3UCTOPaX.
OMUTTEPHBIH TOBTOPUTEIH B KAUECTBE YCUIUTEISI MOLTHOCTH.
JIByXTaKTHBII yCHUIMTENh MOLTHOCTH.

20. YcunuTenbHble KacKabl Ha MOJEBBIX TpaH3ucTopax. CxeMsl ¢
OOIIMM UCTOKOM M OOIIMM CTOKOM, OCHOBHBIE XapPaKTEePUCTUKH.
ObecrnieueHne TMHEHHOTO pexrMa paboThl YCUIIUTENEH Ha MOJIEBBIX
TPaH3UCTOpax C HOMOIIBIO IIeNel CMEICHUS.

21. Kaxk onpenenuts h — mapameTpsl TpaH3UCTOPOB?

22. Tlouemy uccrienyemasi oOpaTHas CBSI3b SIBIISIETCS OTPUIATENbHOM?
23. Yem OOBSACHSIOTCS pa3Inyus B BEIMYMHAX KO3 HUIHECHTOB
YCHIICHUS, TIOTYIEHHBIX SKCIIEPUMEHTAIBHO U PacYeTHBIM IIyTeM?

24. IlonynpoBOAHUKOBEII 110A. OCHOBHBIE XapaKTEPHCTHKH.
CsoiicTBa.

25. Cxema 3aMelIeHHs] OUTIONISIPHOTO TPAH3NUCTOPA B PEKUME MaJIOTO
CHTHAJIA ¥ OTIPEIeIeHHE 110 Hel OCHOBHBIX MTapaMeTPOB YCHIUTEIS.
26. BosibT-aMnepHble XapaKTePUCTUKH U OCHOBHBIE PEXXUMBI PabOThI
OUIOJIIPHBIX TPAH3UCTOPOB.

27. Ha3HaveHHe 3JIEMEHTOB U MPUHIUT paboThl OJJTHOKACKAHOTO
YCHIIUTENS C OOIIUM IMUTTEPOM.

28. Oxapakrepusyite (HPU3MUECKYI0 MOJIEb P-N TIepexo/ia MpHu MPSIMOM
1 00paTHOM BKJIFOUCHHUH.

29. Kakue napaMeTpbl IH00B OTHOCATCA K OKCIUTyaTalllOHHBIM, a
Kakue K MpeaeabHbIM?




| 30. BHemrHsAs XapaKTepPUCTHUKA HEYIIPABIAEMbIX BBIIPSIMHUTENEH.

5.2. Ilepevens padoT, BbINoIHsIeMbIX N0 AucuumnHe (KypcoBas padora, KypcoBoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon HasBanue Tposepsembie
WHIAKATOPHI Copnep:xaHue pabOTHI

paboThI padoTsI N

KOMIIETEeHIINH

P1 JlaGopatopHas OIIK-2-31;0I1K-2- 1 YUemy paBHa 4acTOTa OCHOBHOM TapPMOHHUKH BBIIPSMIICHHOTO
pabora Nel VI1;0IIK-2-B1;YK-2 | HanpsbkeHus AJ1s 0JHOIOJIYIEPUOAHOIO BBIIPSMUTEINS,
"OnHodazHsrit -31;YK-2-V1;VK-2- | AByXIOJIyHEepHOLHOTO C BBI-BOJOM CpPEIHE TOUKH U MOCTOBOTO?
HeynpaBJsieMblit B1 2 Kak u3MeHMTBCS HaIllpsDKEHHE Ha CONPOTUBIICHUH HAarpy3KH, €Ciu
BBINPSIMHATENB" MapaulelIbHO My BKITFOUHMTEH KOH/ICHCATOP JOCTaTOYHO OOJIBIION

E€MKOCTH?

3 Kak u3MeHHTCsl aMIUIMTYa MyTbCAIMi BRITPSIMICHHOTO HAPSHKEHUS
€CII eMKOCTB KOHJ/ICHCATOpa (DHIIBTPa YBEIIMYIHTH B JIBa pa3a?

4 Kak m3MeHHTHCSI 00paTHOE HaIlpsDKEHHE, IPIIIOKEHHOE K 3alIepTOMY
IOy B OJHOTIONYIIEPUOTHON CXEME BBIIIPSIMIICHUS, TP BKITIOUEHUH
KOHJIEHCaTOopa MapauleIbHO CONPOTUBIICHUIO Harpy3Ku?

5 Yemy Oyzet paBeH KOI(DHITHEHT CriTa)kKnBaHUsA QHIIBTPA,
TPEICTABIIAIONIEr0 co00H MmocIe0BaTeNbHOE COeqUHeHNE ABYX I -
00pa3HbIX GUIBTPOB ¢ Kod(dumenTamu criuakuBanus ql u q2?

6 Uem onpezensieTcsi HAKJIOH BHELIHEH XapaKTepUCTUKU BBITPSIMUTENSA?
7 YUemy paBHO HaIpsDKEHHE XOJIOCTOTO X012 (TIpH )
OJIHOTIOJTYTIEPHUOTHOTO BRIIPSAMUTENS 0e3 GUIBTPa, C EMKOCTHBIM H
HUHIYKTHBHBIM QUIBTpOM?

P2 JlaGopaTopHas OIIK-2-31;0I1K-2- 1 YcTpo#icTBO 1 IPUHIIKI ACHCTBUS OUTOISIPHOTO TPAH3UCTOPA.
paboTa Ne2 V1;0IIK-2-B1;YK-2 |2 OcHOBHBIE pE&KUMBI paOOTHI OUITOJISIPHOTO TPAH3HUCTOPA.
"UccnenoBanue -31;YK-2-Y1;YK-2- |3 Ykaxure NOISIPHOCT HAMIPSDKEHNUH 0a3a-OMUTTEP U KOJUIEKTOP-
XapaKTEePUCTUK B1 SMHUTTEp NpU paboTe TPAH3UCTOPA B JIMHEHHOM peKuUMe IS
OHITOISIPHBIX TPaH3UCTOPOB TU-TIA Pp—N—p U N—P-N.

TPaH3UuCTOPOB" 4 BosibT-aMIIepHBIC XapaKTEPHCTHUKH OUIOIAPHBIX TPAH3UCTOPOB.
5 h-napamerpsl OUNONSAPHOTO TpaH3UCTOpa. PU3NUECKU CMBICT U
croco0 omnpeneneHys N0 BXOAHBIM U BBIXOAHBIM BAX.

6 Cxema 3aMelIeHHs OUTIOIIPHOTO TPAH3UCTOPA B PEXKUME MaJIOTO
CUTHasa.

7 J1nst yero ciyat LIENIM CMELEHHs B CXeMaX YCHINTENEN Ha
TpaH3UCTOPaX.

P3 JlabopaTopnas OIIK-2-31;0I1K-2- 1 CrpykTypa v IpUHLIMII JEHCTBUS TUPUCTOPA?
pabota Ne3 V1;0IIK-2-B1;YK-2 |2 Crioco0b! BKIIIOYEHUS] THPHCTOpa?

"UccnenoBanue -31;YK-2-Y1;YK-2- |3 CnocoOsl BEIKIIOUEHUS TUPUCTOpA?

THPUCTOPOB" B1 4 BAX ¥ OCHOBHBIC TapaMeTpbl TUpUCTOpa?

5 KaxuM 06pa3oM NMpoBOJMUTCS HACTPOIKa THPUCTOPA B TPOTpaMMe
MicroCap?

6 Kakue ocHOBHBIE TapaMeTpbl TUPUCTOPA BbI 3HAaETE?

7 Kakast 3aBUCIMOCTh MEX/y HANPSHKCHUEM BKITFOUCHHS U TOKOM
yIpasicHus?

P4 JlabopaTopnas OIIK-2-31;0I0K-2- 1. Kakue cxeMbl BKIIOUEHHS TPAH3UCTOPOB BbI 3HaeTe? B uem
pabora Ne4 V1;0I0IK-2-B1;YK-2 [ nocrouHcTBa 11 HEAOCTATKHA KAXKAOU CXEMBI?

"OHOKaCKaTHBIN -31;YK-2-Y1;YK-2- | 2. Ha30BuTE OCHOBHBIC XapaKTEPUCTUKN YCHIIUTENCH?

ycunurens" B1 3. Ha3zHaueHue 21€MEHTOB B CXEME OHOKACKaIHOTO YCUIIUTENS C

0o0mmM 3MUTTEPOM?

4. OnummTe NPUHLUI paboTHI 0JTHOKACKAJHOTO YCHIMTENS C O0LINM
SMUTTEPOM?

5. CxeMa 3aMeIIeHUs U OIpeJIeNICHHEe OCHOBHBIX XapaKTEPUCTHK
OJJHOKACKaJHOTO YCHIINTEINs?

6. ITouemy ycuinTenbHBIN Kackas ¢ OOLIMM 3MUTTEPOM IIOXO
coryIacyercsi ¢ BRBICOKOOMHBIM MCTOYHHKOM CHTHAJIA U HU3KOOMHOI
Harpy3Koi?

7. AMIIIATYIHAs XapaKTEepUCTHKA OHOKACKaJHOTO YCHIIUTEIIS C
OOIIM SMUTTEPOM.

8. Uem ompenemnsieTcs BU aMIUTUTYJHO-4aCTOTHOM XapaKTEePUCTUKI
yeunurens?

9. IlpuHIun TemMepaTypHOi cTaOMIN3aluH TOYKH TOKOS TPAH3HCTOPA
B CXEM€ SMUTTEPHON CTaOMIN3aInN.




P5 Jlaboparopras OIIK-2-31;0I01K-2- | 1. Kak onpenenuts h — mapameTpsl TpaH3UCTOPOB?
paboTa Ne5 V1;0IIK-2-B1;YK-2 |2. ITouemy ucciieayemasi oOpaTHasi CBSI3b SIBIAETCS OTPUIIATEIBHOM?
"' [IByxKackaaHbIH -31;YK-2-Y1;YK-2- | 3. YUeM 0OBACHSIOTCS pa3inius B BEIHUINHAX KOIPPHUIINESHTOB
YCUIIUTEIb C B1 YCUIJICHUSI, IOTYIE€HHBIX IKCIIEPUMEHTAIBHO U PACUETHBIM ITyTeM?
00paTHOIi CBA3BIO HA 4. Kak onpenenuTs 1oJIocy MPOIMyCKaHUs UCCIETYEMOTO YCHUIIUTENs?
TpaH3ucropax" 5. Kakum o6pazom onpexaensiercst BuI U Tvi ucciexyemoir OOC?
6. JInst 94ero B cXeMy YCHIIUTENST HeOOXOMMO BKIIIOYUTH UCTOTHUK
MOCTOSIHHOTO HANPSKEHUS?
7. Kak no umeromerics AUX ycunurenst nmoctpouts JIAUX?
P6 KoHnrponbsHas OIIK-2-31;0I1K-2-  |3amaua Nel Pacuer nneanm3upoBaHHOTO KPEMHHEBOTO JIHOA
pabota V1;0IIK-2-B1;YK-2 |3agaua Ne2 Pacuer ctabunurpoHa
"UccnenoBanue -31;YK-2-Y1;YK-2- |3amaga Ne3 Pacuer ycHIuTenbHOTO Kackaaa
MOJIYTIPOBOTHUKOBBI | B1 3anaya Ne4 Pacuer TpaH3ucropa
X ipubopoB" 3anaya No5 Pacuer HHBEpTUPYIOIIETO U HEMHBEPTHPYIOLIETO YCUITUTEIS

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

[TpoBeneHue 5k3aMeHa He IPETYCMOTPEHO.

JucTaHIIMOHHO 3a4eT ¢ oueHKo# Moxet npoBoauThes B LMS Canvas. Tect conepxut 30 3ananuii. Ha pemenue orBoaurcs 30
MUHYT. Pa3pelieHHble MOMBITKY - OHA.

OO6pazern 3a1anuil U1 3a4eTa C OLEHKOM, MpoBoArMOro auctaHiimonHo B LMS Canvas (OIIK-2; YK-2):

1. K BemecTBaMm, ynempHOe CONPOTUBICHHE KOTOPBIX IIPU KOMHATHOI TeMIiepaType JIeKHT B npeaenax ot 10°(-4 ) mo 10710 Om-cM,
HPHHSATO OTHOCHTH

1) mpoBOTHUKH;

2) MOTYIPOBOTHUKY;

3) U30AATOPHI;

4) MUAIIEKTPUKH.

2. K BemecTBam, yaenpHOE COPOTUBIEHHE KOTOPHIX IPU KOMHATHOH TemmepaType 6osee 10710 OM-cM, IPUHATO OTHOCHUTH
1) MpOBOAHUKH;

2) MOTYIIPOBOTHHKHY;

3) IUAIEKTPUKH;

4) MeTasubl.

3. K BemecTBaMm , yJIeIbHOE COTIPOTHBIICHHE KOTOPHIX IIPH KOMHATHOM Temnepartype Menee 10”(-4 ) OM-cM, IPUHATO OTHOCHTH
1) npoBogHUKY;

2) MOJIyNIPOBOTHUKY;

3) IUAIEKTPHUKH;

4) M30JIATOPHI.

4. Kaxko#i Kiracc BEIIECTB COCTABISCT OCHOBY COBPEMEHHO JICKTPOHHUKHU?
1) mpoBOTHUKHY;

2) IOJIyIPOBOAHUKH;

3) IUBNEKTPUKY;

4) amopdHbIe Tena.

5. A— Ecnu Bce 3BeHbs B MOJICKYJIE MJCHTUYHBL, TO OHA 00JaJaeT CTPOroi MepHOANYHOCTHIO B OTHOM HampaBieHHH. B —
PacrmionosxeHue 9acTUI] B KPUCTALTMYSCKOM BEIIECTBE HE SABISACTCS YIIOPAT0-YCHHBIM, 8 HOCHT XaOTHYHBIHN Xapakrep. Beibepere
BEPHOE yTBEPKIICHHE.

1) Bepro TombKko A;

2) Bepno Tonbko B;

3) O0a yTBEepKJICHUS BEPHBI;

4) Ob6a yTBepKACHHUS HEBEPHEI.

6. TBEpable Tena ¢ ynopsii04eHHBIM BHYTPEHHUM CTPOCHUEM Ha YPOBHE aTOMOB U MOJIEKYI, T.€. Tela, 00JIaAalonIie TpeXMepHO-
MIEPHOINIECKOI aTOMHOI CTPYKTYPOH M MIMEIOIIHE BCICACTBUE 3TOTO IIPH ONPEACIEHHBIX YCIOBHAX (POPMY MHOTOTPaHHHKA,
Ha3bIBAIOTCS

1) xpucrannamu;

2) MOJIMMEPHBIMH BEILIECTBAMM;

3) aMOp(HBIMH TETAMH;

4) BemecTBaMH JIATBHETO MOPSIKA.

7. Tun cBsi3u, KOTOpast OCYIIECTBISCTCS B3aHMOICHCTBHEM CBOOOIHBIX AJICKTPOHOB U ITOJIOKH-TEIBHO 3apsHKEHHBIX aTOMOB sAE,
Ha3bIBaeTCS

1) nonnas;

2) KOBaJICHTHAS;

3) MeTauTIecKas;

4) BaH-niep-BaanbcoBa CBSI3b.

8. Tum cBsi3u, KOTOPAsi OCYIECTBISLETCS CUIIAMH YJICKTPOCTATHISCKOTO B3aUMOICHCTBUS MEKIY TONOKUTEIEHBIMEA U




OTpHUIATENbHBIMUA HOHAMH, Ha3bIBACTCS
1) nonnas;

2) KOBaJICHTHAS;

3) MeTaTnuecKkas;

4) Ban-nep-BaanbcoBa CBSI3b.

9. Twur cBsI3U, KOTOPAsi OCYIIECTBISIETCST B3AUMOCHCTBIEM MOJIEKYI KaK C1a00 3apsDKEHHBIX TU-TI0JIEeH, Ha3bIBACTCsI
1) nonnas;

2) KOBaJICHTHAs;

3) MeTauTIecKas;

4) BaH-nep-BaanbcoBa CBSI3b.

10. Tun cBsA3M, KOTOPas OCYIIECTBISIETCS C MOMOIIBIO CIIAPEHHBIX (000O0IIECTBICHHBIX) SIEKTPO-HOB, HA3bIBACTCS
1) nonnas;

2) KOoBaJIeHTHas,

3) MeTan4ecKkas;

4) BaH-niep-BaanbCcoBa CBSI3b.

11. JedekTsl, KOTOpbIE BOZHUKAIOT MIPH MEXaHHYECKUX, TCIIOBBIX U AJICKTPOMATHUTHBIX BO3-ICHCTBHUSAX HA KPUCTAJLI, HA3BIBAKOTCS
1) TMHAMHUYECKUMU;

2) CTaTHYEeCKUMH;

3) npumecsamu;

4) neexramu mo dpenkento u [oTTKH.

12. edexTsl, KOTOpEIE 00YCIOBIICHBI MTOSBICHNEM BaKaHCHH BCIIEICTBIE HEPABHOMEPHOCTH PACTIPECIICHUS SJHEPTHU MEXKITY
aToMaMH TBEPIOTO Tela, Ha3bIBAIOTCS

1) TMHAMHYECKUMU;

2) CTaTHYEeCKUMH;

3) npumecsamu;

4) neexramu mo dpenkento u [oTTKH.

13. ledekThl, KOTOPBIE BHEAPSIOTCS B IPOMEXKYTKH MEXKITY aTOMaMH KPHCTalIa MM 3aMeIalOT YaCTh THX aTOMOB, Ha3bIBAIOTCS
1) TMHAMHYECKUMU;

2) CTaTUYECKUMU;

3) npumecsmu; 4) nedexramu mo Openkento u [oTTkH.

14. A— Cornacto Teopuun bopa, sHEeprus aToMOB U MOJICKYJI MOYKET IIPHHUMATH TOJIBKO IUC-KPETHBIH psif 3HaueHuil. B — Teopus
Bopa rimacut, 4To M3MydeHne WK OTJIOIIECHNE HIEKTPOMArHUT-HBIX BOJH IIPH MEPEX0Ie aTOMa M3 OJTHOTO CTallMOHAPHOTO
COCTOSIHHSA B JIPyroe BCETja MPOUCXOIUT Iie-JIBIMI KBaHTaMH. BrrOepere BepHOE YTBEpKICHNUE.

1) BepHo TonbKO A;

2) BepHo Tonbko B;

3) O0a yTBepKICHUS BEPHBI;

4) O6a yTBepKA€HHS HEBEPHBI.

16. KBasuuacTrna, mpencTapisonmas co0oi He3aloTHEHHOE IEKTPOHHOE COCTOSHIE (BakaH-CHIO) B BAJICHTHOI 30HE
MOJIYIIPOBOIHUKA, HAa3bIBACTCS

1) monsipon;

2) IpuMech;

3) oJI0CTH;

4) npIpka.

17. becipuMmecHbIN 1 Oe31e(EKTHBIN MOTYIPOBOJHHUK C HIICATFHON KPUCTAIUIMIESCKON PENIETKOM HA3hIBAIOT
1) 3aMKHYTBIM TTOJTYIIPOBOTHHKOM;

2) NOKaJbHBIM MOJIYIIPOBOJAHUKOM;

3) cBOOOHBIM MOJTYITPOBOTHHUKOM;

4) coOCTBEHHBIM MOTYIIPOBOIHUKOM.

18. ConpoTHBIIEHUE TTOJIYIIPOBOIHHUKA IIPU MOBBIILIEHHH TEMIIEPATYPHI
1) yBenmmuuBaercs;

2) yMeHbIIaeTCs;

3) NpaKkTHYECKH HE U3MEHSETCS;

4) MOET KaK yBeIIMINBAThCA, TaK U yMEHBIIATHCSL.

19. Ilpu yBenuueHUH PACCTOSHUS MEXTY 0OKJIaAKaMH KOHAEHCATOPA eTo 3IeKTPUUEcKas eM-KOCTh
1) yBenuunBaercs;

2) yMeHBbIIIaeTcs;

3) mpaKkTHYECKN HE U3MEHSICTCS;

4) MOKET KaK yBEJIMUMBAThCS, TAK U YMEHBIIIATHCS.




20. KonseHncarop He MPOBOJIUT
1) MOCTOSIHHBII TOK;

2) mepeMeHHbIH TOK;

3) He MPOBOJUT HUKAKON TOK;
4) mpoBOIUT 00a THIA TOKOB.

21. EMKOCTHOE COTIPOTHBIIEHHE KOHJEHCATOPa HaXOAUTCS 1o Gopmyre
1) Xc = 2axf;

2) Xc = wC;

3) Xc = 1/(2nfC);

4) Cpenu BapuanToB 1-3 HET NPaBUILHOTO.

22. Ilpu nocnen0BaTeIbHOM COEAMHEHUH KOHEHCATOPOB UX CYMMapHas EMKOCTh
1) yBenuuuBaercs;

2) yMeHbIIIaeTCs;

3) mpaKTHYECKN HE H3MEHSCTCS;

4) MOXeT KaK yBEeININBAThCS, TAK U YMEHBIIATHCA.

23. YBenn4eHne akTHBHOTO CONPOTHBICHNSI 0OMOTKHU KaTYIIKN HHIYKTUBHOCTH
1) yBenmauBaeT 1OOPOTHOCTH ITOH KaTYIIKH HHAYKTHBHOCTH;

2) yMeHbIIaeT JOOPOTHOCTD 3TOH KAaTYIMIKU HHAYKTUBHOCTH;

3) He BiusAeT Ha TOOPOTHOCTh KATYIIKH;

4) yMeHbIIaeT PeaKTHBHOE COTPOTHBIICHNE OOMOTKH.

24. Hayano oOMOTKH KaTYIIKH HHIYKTUBHOCTH Ha cXxeMe 0003HavyaeTcst
1) OykBo#t «Ly;

2) OykBoit «H»;

3) TouKoif;

4) cTpeNKoH.

25. Anop sTo

1) BBIBOJI TUPUCTOPA CO 3HAKOM «+»;
2) BBIBOJ TUPHCTOPA CO 3HAKOM «—»;
3) ympaBiSAIOMmKil BEIBOJ THPUCTOPA;
4) 3aKpBIBAIOIIIH BBIBOJ] TUPUCTOPA.

26. Kakoii B3 yka3aHHBIX HOIYIIPOBOJHHUKOBBEIX IPHOOPOB paboTaeT Ha MPsAMOIl BETBH BOJIBTAM-IIEPHOH XapakTepucTiku (BAX)?
1) Tupucrop;

2) BapuKar;

3) CTaOMITUTPOH;

4) botoamon.

27. Toxu B OUIIOJIIPHOM P-N-p TPAH3UCTOPE CBSI3aHBI BEIPAKCHHEM
1) [6=I>+Ik;
2) Ix=16+1I>;
3) Ir>=16-Ixk;
4) r=1o+Ik.

28. Kaxkast cxema BKITIOUEHHS OUIIOJIIPHOTO TPAH3UCTOPA OJAHOBPEMEHHO aeT YCUIEHHE 110 TOKY U [0 HANPSHKEHUIO?
1) OB;

2) 03;

3) OK;

4) HU OJMH U3 BapUAHTOB.

29. Kaxkast cxema BKITIOUCHHE OHMITOISIPHOTO TPAH3MCTOPa HAa3hIBACTCS SMUTTEPHBIM TOBTOPHTE-TEM?
1) OB;

2) 03;

3) OK;

4) HM OJIWIH W3 BapHAHTOB.

30. YrpaBieHHe TOKOM Yepe3 MOJIEBOH TPAH3UCTOP MPOUCXOIUT OJIaroaps

1) mojadue Ha mepexo/ 3aTBOP-UCTOKA MPSIMOTO HAIIPSDKEHHS,

2) yBEIMYEHUIO KOHIIEHTPALMU HEOCHOBHBIX HOCUTENEH CTOKa;

3) GoJIbIION BEIMYUHE BXOJHOTO CONPOTHUBIICHHUS;

4) U3MEHEHUIO TOJIIMHBI 00CIHEHHOTO CIIOSI 32 CUET M3MECHEHHS HANPSHKEHISI 3aTBOP-MCTOKA.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OrneHKa pe3yabTaToB 3a4€Ta ¢ OLEHKON OCYIIECTBIISIETCS MO OalbHON CHCTEME (KOTIMYHOY, «XOPOIIOY», «YIOBIECTBOPUTEILHOY,
«HEYAOBJIETBOPUTEILHOY). 3aU€T C OLIEHKOM CUUTAETCS MPOMICHHBIM YCIIELTHO, €CJIU TIPH €r0 MPOBEJICHUH MOJIydeHa OLEHKA He
HIDKE «YIOBJIETBOPUTEILHO.

IIpu noBeneHun 3aueTa ¢ OLEHKOW KPUTEPUSMHU OLIEHKHU SIBIISIOTCSA:

«OTnu4HO»: Bce Bonpoca Ouiera M310)KeHBI MOJTHO (B paMKax HMPOrpaMMBbl Kypca MM JIEKIIMOHHOTO Kypca) U TOYHO.
CriocoOHOCTH CaMOCTOSATENFHO MBICIIUTB, SICHO U ITOCIIEA0BATENBHO H3JIaraTh COAEpKaHNe OTBETa, yMEHHE 0000IIaTh MaTepHal,
JieTaTh BEIBOABL. IIpaBUIbHBIC OTBETHI HA JOMOIHUTEIbHBIE (IPOBEPOUYHBIE) BOIIPOCH! B paMKkax Omera. [TogpoOHoe n3noxenne
OCHOBHBIX MOJIOXKEHHH oTBeTa B JIucTe ycTHOTO ompoca.

«Xopo1oy: Bce BoOmpoCH! M OIMH U3 HUX B IEJIOM PACKPBITHL, HO HU3II0KEHBI HEIOCTaTOYHO TTOJTHO (He MeHee, yeM Ha 80
—90 %), mbo B OTBETE CoAEpKaTCs HETOYHOCTH (B TEPMHUHAX, XPOHOJIOTHH, B HA3BAaHUN TEPMIHA NP TIOHUMAaHHH €0 CYTH H T.JI.).
Hanuune nocrarouno moapoOHbIX 3amuceil B JIucTe ycTHOTO ompoca.

«Y IOBIETBOPUTENBHON: HW3noxeHne Kaxaoro Borpoca B He MeHee, 4eM Ha 60 %, rpyOble OmMOKY B NEPHOIU3AIINSX,
KTacCU(UKaNNIX, TPAKTOBKE OCHOBHBIX MTOHATHH | T.7. He3HaHHe 0HOTO U3 BOIIPOCOB MOKET OBITH KOMIICHCHPOBAHO JPYTUM
BOIIPOCOM (Ha YCMOTPEHHE TPeoaBaTelsl) IIPH COOTBETCTRYIOMIEH 3anucH B JIucte ycTHOTO onpoca. HemocnenoBarensHoe
U3JI0’KEHUE MaTepuana, HeyMeHHe 1eNaTh BBIBOIBI.

«HeynoBnerBopuTenbHO»: OtcyrcrBue 3anuceil B JIucte ycTHOTro ompoca, OTKa3 OT OTBETa, OAMEHa OJHOr0 BOIIpoca
JpyruM, Hanuuue mmnapraiku. Mznoxenue BonpocoB MeHee, yeM Ha 60 %. He3HaHue OCHOBHBIX NOHATUH U NOJIOXKEHUN TEMBL.
HecrocoGHOCTH CBSI3HO U3T0KUTH MaTepual.

HpI/I IIOBCACHHH 3a4€Ta C OHCHKOP‘I B (1)0pMe KOMIBIOTCPHOI'O TECCTUPOBAHNA KPUTCPUAMU OLICHKU SIBJITIOTCA:

«OTnuaHO»: Ionyuenue 6omee 90 % OGanIoOB MO TECTY MPHU BHINOJHEHUH TECTA 3@ PEITTAMEHTHPOBAHHOE BPEMSL.
«Xoporo»: [omydyenue ot 75 1o 90 % GaIOB MO TECTY NPH BBHINOJIHEHUH TECTa 3a PErVIAMEHTUPOBAHHOE BpeMsl.

«Y IOBJIETBOPUTEIHLHOY: IMonygenue ot 50 mo 75 % OGaJIOB O TECTY MPH BBHIMOJHEHHN TECTa 32 PETJIAMEHTHPOBAHHOE
BpeMsL.

«HeynosnerBopuTenbHoO»: [onmyuenue menee 50 % 6anIoB 1Mo TECTY.

6. YA EBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iurepatypa

6.1.2. lono/THUTe/ILHAS JINTepPaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

bubimorexa

I/ISZ[EITGJ'ILCTBO, ronm, 2J1. aapec

JI2.1 | T'.T".Pekyc,
AU.benoycos

COOpHUK 33724 U YIIpaKHESHUH
TI0 3JEKTPOTEXHUKE I OCHOBAM
AIEKTPOHUKU

M.: Brrcm. ik, 2001,

JI2.2 | O.C.Manaxos,
A.A.Pagnonos

CxeMOoTexHHKa HUPPOBBIX
DIIEKTPOHHBIX YCTPOMCTE:
Vueb. mocobue

Maruutoropek: MI'TY, 2012,

JI2.3 | UrymuoB B.H

dusnyeckre 0CHOBBI
MHKPOIEKTPOHUKH : YueOHOe
nocobue

M.:lupexr-Menua, 2014,
http://biblioclub.ru/index.php?
page=book&id=271708

6.1.3. MeTtoanueckue pa3padoTKku

ABTOpBI, COCTaBUTENH

3ariaBue

Bubamoreka

M3parenscTBO, TOM, 3I1. aapec

JI3.1 |B.B. YmMpuxun

dusnyeckre 0CHOBBI
SIIEKTPOHUKHU: Y4ebHOe
nocobue

M.: TH®PA-M, 2012,

JI3.2 | M.H. JaBeiaxun, C.H.
Backos

Pacyer oHOKacKaJHBIX
YCHITUTENEeH Ha OUITOIIIPHBIX
TpaH3ucTopax: Meroaudeckue
YKa3aHHs 110 BBIIIOJIHEHHIO
KOHTPOJIBHOI paboThI

H® HUTY "MHUCuC", 2014,
ttps://lms.misis.ru

JI3.3 | B.P. T'acuspos

®Ou3n9ecKre OCHOBBI
3MeKTpoHUKH: JIabopaTOpHBIi
HPaKTUKYM

H® HUTY "MUCuC", 2014,
ttps://Ims.misis.ru

JI3.4 |T'acuspos B.P.

Pacuer npocreimux
AIIEKTPOHHBIX IPUOOPOB U
YCTPOHCTB: YueOHO-
METOUUEecKoe IocoOue 1o
BBITIOJIHEHHIO PACYETHO-
rpadudeckor paboThI

H® HUTY "MUCuC", 2014,
ttps://lms.misis.ru

JI3.5 | ®enopos C.B

DIeKTpOHUKA : yUeOHHK

Openoypr: OI'Y, 2015,
http://biblioclub.ru/index.php?
page=book&id=438991(05.04.2019)




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI3.6 | JIumuu K.B., bensix dusnueckre 0CHOBBI H® HUTY MUCuC, 2019,
I.B. JNEeKTPOHHUKH: JIabopaTopHBIi http://nf.misis.ru; http://elibrary.misis.ru
MPAKTHKyM

6.2. Ilepeuenn pecypcoB HH(GOPMALIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»

D1 | DPusudeckue OCHOBBI SICKTPOHUKA https://Ims.misis.ru

32 | KubepJlennka www.cyberleninka.ru

33 |H® HUTY MUCuC www.nf.misis.ru

4 Kadenpa anexTposHepreTHKH U deKTpoTeXHUKH HD http://kafedra-ee.ru/
HUTY MUCuC

6.3 Ilepeuenb MPOrpaMMHOIO odecnedeHust

I1.1 |Mathcad 14.0 University Classroom Perpetual

I1.2 | Micro-Cap 10 Evaluation

I1.3 Microsoft Teams

114 Zoom

1.5 |[MATLAB & Simulink

6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX

U.1 |http://TexakcnepT.pyc/ - «Texakcnept» (MpodeccroHabHbIE CITPABOYHBIC CHCTEMBI)

N.2 | https://online-electric.ru/dbase.php - Onnaiin snekTpuk: 6a3a TaHHBIX

N.3 | http://journals.ioffe.ru/journals/2 - "®usuka v TEXHUKA MOIYIPOBOJHHKOB"

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Haznauenue OcHauienue
139 Yuebnass maboparopuss (kommbloTepHblii | Kommekr  yueOHoii  mebenm Ha 24 Mecta  mis
Kj1acc) Kabuner KypCOBOTO u | oOyuarommxcs, 12 CTalMOHApHBIX KOMIIBIOTEPOB LIS
JATUIOMHOTO NPOEKTHPOBAHMS, | 0OyJalomuxcsi, |  CTAalMOHApPHBIH  KOMITBIOTEp  JUIA

CaMOCTOSITENBHOM paboThl 0Oyyaromuxcess | mpernojaBareist (BCe C BBIXOJOM B HHTEPHET), HMPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTAaTop, JHOCKa ayJuTOpHas
MenoBas, BeO kamepa Logitech, komonku, goctyn k SUOC
Vuausepcurera MUCHC w4wepe3 nuuHBI KaOMHET Ha
miarpopme LMS Canvas u Moodle, nuLeH3MOHHBIE
nporpammbl MS Office, MS Teams, antuupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINXCA

B npounecce n3ydeHust TUCHUILTHHBI BBIIEISIOT ABa BUIAa CAMOCTOSTENILHON PaOOThI: - ayJUTOPHAs; - BHEAYAUTOPHAsl. AyJUTOPHAs
caMoCTOsTeNbHAs paboTa 110 TUCIUINIMHE BRIIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PyKOBOJCTBOM IIperoapatels. BHeaynnTopHas
caMocTosTeNnpHas paboTa - mIaHupyemas yueOHast pabota 00ydaromumMcs, BBINOTHsIeMast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
HPH METOANYECKOM PYKOBOJICTBE IPETIO/IaBaTellsi, HO Oe3 ero HelmocpeCTBEHHOro yyacTusi. CaMocTosITeNbHas paboTa, He
TpeIyCMOTPEHHAs IPOrpaMMON yueOHO JUCIIUIUINHEI, PACKPHIBAIOIISH M KOHKPETHU3MPYIOLIEH ee coJlepykaHne, OCYIIECTBIICTCS
00ydJaroIMcsl HHUIUATUBHO, C IENBI0 peaTn3aliiy COOCTBEHHBIX YUeOHbBIX U HAyIHBIX HHTEpecoB. g 6oee 3¢h(heKTUBHOTO
BBIMOJHEHUSI CAMOCTOSATENbHON pabOoThI MO AUCIUILIHHE NIPENoaBaTedb PEKOMEHIYeT HCTOUHUKH ATl pabOTHI, XapaKTepU3yeT
Han0oJiee palMoOHAIbHYIO METOANKY CAMOCTOSITENIbHON PabOThI, IEMOHCTPUPYET paHee BEIMOIHEHHbIE 00yJarouMuUCs paboTHI 1 T.
1. Buzbr 3aganmii U1 BHEAyIUTOPHOH caMOCTOSTENbHON pabOTEI, UX COMep)KaHNe U XapaKTep MOTYT HMETh BAPHATHBHBIN 1
nuddepeHupoBaHHbINA XapaKTep, YIUThIBaTh HHIUBHIYaIbHBIE 0COOEHHOCTH 0Oydatomerocs. CaMoCTOSTeNbHAs paboTa MOXKET
OCYIIECTBIATHCS MHIAUBUIYaIbHO WM TPYIIIaMH cTyAeHToB online (paboTa B 3JIeKTPOHHOM HH(POPMALMOHHO-00pa30BaTENBHOI
cpene HUTY «MUCuC» (9MOC), yacThio KOTOPOI HEMOCPEACTBEHHO NPETHA3HAYEHHOH TSl OCYIECTBICHUS 00pa30BaTEIbHOTO
mporecca sBIsIeTCst DNeKTPOHHBIH 00pa3zoBaTenbHbIH pecypc LMS Canvas.) 1 Ha 3aHATHAX B 3aBHCHMOCTH OT LIEJIH, 00beMa,
KOHKPETHOH TEMaTHKH CaMOCTOATEIbHOM PadOThI, YPOBHSI CI0KHOCTH. BO3MOXHO NpOBeeHNE CUHXPOHHON pabOThI CO
CTyAEHTaMu ¢ ucroib3oBanueM Microsoft Teams mian Zoom. KoHTpoib pe3ynbTaToB BHEAYJUTOPHON CaMOCTOSITEILHOM paboThI
OCYITIECTBIIETCS B IIPEAenax BpeMeHH, OTBEICHHOTO Ha 00s3aTeIbHBIC YIeOHbIC 3aHATHA 10 TUCIUIUINHE Ha MIPAKTHYECKUX ,
71a00PaTOPHBIX 3aHATHAX.




