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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 | KoMInblOTEpHOE MOJICIIUPOBAHKE DIIEKTPOIIPHUBOJIOB

2.2.3 | DxoHOMHKA

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: CniocoGeH NPpUMEHSITh COOTBETCTBYIOIIUI (PU3UKO-MaTeMaTHYECKHUI allapaT, MeTOAbI AHAJIM3A U
MO/IeJIMPOBAHMS, TEOPETHYECKOI0 H IKCIIEPHMEHTAJbHOI0 HCCIeJ0BAHUS, 3HAHUSA (PYHAAMEHTAJILHBIX HAYK IIPH PelleHHH
npodeccHoHAILHBIX 32124

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: CniocoGeH NpUMEHSITh COOTBETCTBYIOIIUI (PU3UKO-MaTeMaTHYECKHUI allapaT, MEeTOAbl AHAJIM3Aa U
MO/IeJIMPOBAHMS, TEOPETHYECKOI0 M IKCIIEPHMEHTAJbHOI0 HCCIeJ0BAHUS, 3HAHUSA (PYHAAMEHTAJILHBIX HAYK IIPH PelleHHH
npodeccHoHAILHBIX 32124

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: CniocoGeH NPpUMEHSITh COOTBETCTBYIOIIUI (PU3UKO-MaTeMaTHYECKHUI allapaT, MeTOAbI AHAJIM3A U
MO/IeJIMPOBAHMS, TEOPETHYECKOI0 M IKCIIEPHMEHTAJbHOI0 HCCICI0BAHUS, 3HAHUSA (PYHAAMEHTAJILHBIX HAYK IIPH PelleHHH
npodeccHoOHAILHBIX 32124

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 JI1.2J12.2
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 JI1.2J12.2
repMaHHUEBbIX TUOJIOB, OIIK-2-V1 23
JIMOMBI Ha OCHOBE Oaphepa OIIK-2-B1 0102223354
[ottkn). CTaOUIUTPOHEI 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 J12.3J13.3
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 2J13.4 3aHATHE
BBIIIPSMHTEIb OIIK-2-Y1 013233 54
/J1ab/ OIIK-2-B1

1.5 N3ydenue xapakTepucTHK p- 4 4 YK-2-31 YK-2- JIT.1J12.1 KM1 P1
n nepexoja u 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 JI1.2J12.1
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 JI1.2J12.1
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 JI1.2J12.1
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 YK-2-31 YK-2- J.1
OUIOJSPHBIX TPAH3UCTOPOB. V1 OIIK-2-31 JI1.2J12.1
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 VYK-2-31 YK-2- JI1.1J12.1 I'pynnoBsoe
XapaKTEePUCTHK V1 OIIK-2-31 J2.2 3aHATHE
Tpanzucropos /I1p/ OIIK-2-Y1 J12.3J13.1

OIIK-2-B1 J3.3
D12223 54

2.6 Pacuer ycunurenbHbIX 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 JI2.3J13.1

OIIK-2-B1 J3.3
210222354

2.7 UccnenoBanue VYK-2-31 YK-2- | JI1.1J12.2J13. | I'pynnoBoe
XapaKTEPUCTHK OUITOJISIPHBIX V1 OIIK-2-31 2J13.4 3aHATHE
TpaH3uctopos /J1ab/ OIIK-2-Y1 0103233 54

OIIK-2-B1

2.8 N3ydenune xapakTepucTuk 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 YK-2-31 YK-2- J.1
MPUMEHEHUS U Pa3HOBU/I- V1 OIIK-2-31 JI1.2J12.2
HOCTU THUPHCTOPOB; OIIK-2-V1 J12.3
CTPYKTYypa, CBOHCTBA U OIIK-2-B1 013233 24
OCHOBHBIE NTAPAMETPHI;

TIPUHITHIT JCHCTBUSI, IPOTIECC
BKJIIOUEHHSI HA TIPHUMEPE
TPaH3UCTOPHOMN MOJEINH;
JMHAMUYECKHUE IIPOLIECCH] B
THPHUCTOPAX; KPUTUICCKUE
CKOpPOCTHU HapacTaHUs
AQHOJTHOT'O TOKa U Ha-
npspkeHus (3pdexT

du/dt). /Jlex/

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

33 Hccnenosanue 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 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
TPaH3UCTOPBI

4.1 Knaccugukanus noneBbix YK-2-31 YK-2- J.1
TpaH3ucTopoB. [IpuHiun V1 OIIK-2-31 JI1.2J12.2
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, YK-2-31 YK-2- J1.1
XapaKTePUCTUKU U V1 OIIK-2-31 JI1.2J12.2
napametpsr MTI- OIIK-2-V1 23
TpaH3ucTopos. /JIek/ OIIK-2-B1 D12233 54

43 YcunurenpHble Kackabl Ha VYK-2-31 YK-2- J1.1
MOJIEBBIX TPAH3UCTOPAX. V1 OIIK-2-31 JI1.2J12.2
CXxeMBbI BKITFOUEHHUSI. OIIK-2-V1 23
Craruueckue u OIIK-2-B1 21325354
JTUHAMUYECKUE
XapakTepucTUKH. /JIek/

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

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

[IpeumymiectBa u
HenocraTku. /JIex/

4.6 Pacuer crarnueckux YK-2-31 YK-2- JIT.1J12.1 I'pynmosoe
XapaKTEPUCTHUK MOJIEBBIX V1 OIIK-2-31 JI2.2J12.3 3aHATUE
Tpansuctopos. /I1p/ OIIK-2-Y1 D12223 54

OIIK-2-B1

4.7 Pacuer ycunmuTenbHbIX 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 VK-2-31 YK-2- | JI1.1J12.2J13. | I'pynnoBoe

yeuurens /J1a6/ V1 OIIK-2-31 1J13.2J13.4 3aHATHE
OIIK-2-Y1 D12233 54
OIIK-2-B1

4.9 JIByxKackaJHbIH YCHIIUTENb C YK-2-31 YK-2- J.1 KMS5 P5,P6
00paTHO¥ CBA3BIO Ha V1 OIIK-2-31 JI1.2J12.2
Tpan3ucropax /J1a6/ OIIK-2-V1 JI2.3J13.2

OIIK-2-B1 JI3.3J13.4
2102223354
Pazpgen 5.
OnTo3/1eKTPOHHBIEC
npuoéopsI

5.1 [MonynpoBoJHUKOBEIE YK-2-31 YK-2- J.1 P6
W3ITy4aTenu u V1 OIIK-2-31 JI1.2J12.2
(hoTompHEeMHHKH. OIIK-2-V1 JI2.3
Du3nuecKre 0CHOBBI pabOTHI OIIK-2-B1 D12223 54
MOJIYIPOBOJHUKOBBIX
W3Iy4aresieil 1 OCHOBHBIE
mapaMeTpsl u3mydeHus. /JIex/

5.2 CBeToInoIbl: OCHOBHEIE YK-2-31 YK-2- J1.1 P6
XapaKTEPUCTHKH U V1 OIIK-2-31 JI1.2J12.2
rapameTphl. OIIK-2-¥1 JI2.3
[TonynpoBoIHUKOBBIE OIIK-2-B1 2122 23 24
Ja3eprl: 0COOEHHOCTH
CTPYKTYpBI, IPUHLUI PabOThI
W XapaKTepuCTHKH /JIex/

5.3 ®duznyeckue MpoLeccs B VK-2-31 YK-2- JI1.1 P6
[IOJIYTIPOBOJHUKOBBIX VY1 OIIK-2-31 JI1.2J12.2
(hoTonmprUEMHHKAX. OIIK-2-V1 23
®doTorddexT B p-n — OIIK-2-Bl1 21 22 23 B4

nepexone. XapakTepUCTHKH
U PSKUMBI paboTHI
dbotoanonos. /Jlex/




54 IMpurnUT paboTs! U 2 YK-2-31 YK-2- J1.1 P6
XapaKTePUCTUKH V1 OIIK-2-31 JI1.2J12.2
(hOTOTPaH3UCTOPOB. OIIK-2-V1 J12.3
DOTOTUPHUCTOPEL. OIIK-2-B1 013233 54
OnTORNIEKTPOHHBIE TaphL.
Pa3zHOBUIHOCTH U OCHOBHBIE
xapaxrepucTuku. [Ipubops! B
BHEIIHUM (h0T03(HEKTOM.
ITpubops! B BHYTpEHHUM
toroadpdexrom. /Jlex/
5.5 Pacuer cxem ¢ 4 8 VK-2-31 VK-2- JI1.1J12.2
ONTORIEKTPOHHBIMU Y1 OIIK-2-31 | D1 32 33 54
npubopamu /TIp/ OIIK-2-V1
OIIK-2-B1
Pa3gen 6. IloaroroBka k
KOHTPOJIbHBIM
MepOoNnpUSTUAM H
BBINOJHAEMBIM padoTam
6.1 O0BeM gacoB 4 36 | YK-2-31 VK-2- | JI3.1J13.2 KMe6
CaMOCTOSITEIFHOM paboTHI Ha V1 VK-2-Bl JI3.3J13.4
noarotosky k KM /Cp/ OIIK-2-31 D12223 54
OIIK-2-Y1
OIIK-2-B1
6.2 O0BeM gacoB 4 19 | YK-2-31 VK-2-| JI3.1JI3.2 P1,P2,P
CaMOCTOSATENbHOM pabOThI HA V1 VK-2-B1 JI3.3J713.4 3,P4,P5,
moaroToBky k BP /Cp/ OIIK-2-31 D192 033 54 P6
OIIK-2-Y1
OIIK-2-Bl1
5. ®OHJ OIIEHOYHbBIX MATEPHUAJIOB
5.1. KoHnTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAN PadoTa, TeCT, KOJJIOKBUYM, SK3aMeH U T.II), BONMPOCHI JIJIsI
CaMOCTOSITeJIbHOH NOATOTOBKH
Kon KontponrsHoe l'f})loief;eoMHe B
KM P — It pEl OTIPOCHI JUIS TIOATOTOBKHI
KOMITeTeHIuit

KM1 Konnoxsuym Nel OIIK-2-31;0I1K-2- 1. Ha3HadyeHue u OCHOBHBIE XapaKTEPUCTUKH CIIIaKUBAIOILIUX

"OnHodazHbIi V1;0IIK-2-B1;YK-2 | punsTpos.
HEYNpaBIsieMblit -31;YK-2-V1;YK-2- | 2. [IByXnoaynepruoaHbIH HEYpaBsieMblil BHIIPSMHUTEND C BHIBOJIOM
BBIIIPAMUTEND" Bl CpeJHel TOUKH BTOPHYHOM 0OMOTKH TpaHcdopmaTopa.
3. BHemHss XapaKkTepUCTHKa HEYIPaBIAeMbIX BEIIpIMUTEneif (0e3
¢unsTpa u ¢ C-punsrpom)
4. BeImpsAMUTENBHBIA MO U CTPYKTYpHAs CXeMa HEeynpaBlIsieMOro
BBITIPSIMHTEIIS.
5. OnHOMOIYyNEpUOHBII HEYIpaBIIsieMbll BBIIpAMUTENb. CxeMa,
JuarpaMMsl paboThl, OCHOBHBIE PACUETHBIC COOTHOLICHUS.

KM2 Komnnoxsuym OIIK-2-31;0I1K-2- 1. YcTpo#cTBO M IPUHIHKI PaOOThI OUIIOISPHOTO TPAH3UCTOPA.
Ne2"UccnenoBanne | V1;0IIK-2-B1;YK-2 |2. Cxema 3amMenieHns1 OUTIOISPHOTO TPAH3UCTOPA B PSKUME MAJoro
XapaKTEPUCTHK -31;VK-2-V1;YK-2- |curnHana u onpeneneHUe o HE OCHOBHBIX IapaMETPOB YCHIIUTENS.
OUIONIAPHBIX B1 3. h-napamerpsl OunosipHOTO TpaH3UCcTOpa. PU3NYECKUil CMBICT U
TPaH3UCTOPOB" croco0 omnpeereHus Mo BXOAHBIM U BBIXOJHBIM BAX.

4. BonbT-aMITepHBIE XapaKTEPUCTHKN H OCHOBHBIC PEXKUMBI pabOTHI
OUIOISIPHBIX TPAH3UCTOPOB.
KM3 Konnoxsuym Ne3 OIIK-2-31;0I0IK-2- | 1. Tupucropsl, KIacCU(pUKAIUI THPUCTOPOB, IPUHIIUI AeHCTBUS,
"UccnenoBanue Y 1;0IIK-2-B1;YK-2 |xapakTepuCTHUKHU.
TUPUCTOPOB" -31;YK-2-V1;VK-2- | 2. DneKTpoHHO-IBIPOYHEIH Mepexo, 00pa3oBaHue CTPYKTYPHI H
B1 CBOICTBA.
3. ®usnueckue siBeHus B P-N cTpykType npu Bo3IeHCTBUH MIPSIMOTO U
00paTHOTO HAIPSIKEHHUS.
4. O6parHoe moakmroueHne P-N-niepexosa




KM4 Konnoxsuym Ne4 OIIK-2-31;0I1K-2- | 1. OcHOBHBIE CXEMBI LieTIeil CMeIIeHH s AT O JHOKACKATHOTO YCUIUTENS
"OHOKaCKaIHBIN VY1;0I1K-2-B1;YK-2 |Ha OUOIApHOM TpaH3HUCTOpE. PacueTHble COOTHOMICHUS ISt
ycunurens" -31;YK-2-V1;YK-2- |onpezneneHus: CONpOTUBIEHUH LieNIel CMELEHUs.

B1 2. HazHaueHne 31eMeHTOB U IPUHINI PabOTHl OJHOKACKATHOTO
YCUJIUTENIS C OOLIHMM SMUTTEPOM.
3. AMIIIUTYIHO-4aCTOTHAs XapaKTEPUCTHKA OJHOKACKaHOIO
YCHITUTEIIS.
4. [TpuHIUI TeMIepaTypHO# cTabUIM3aluy TOUYKH IOKOSI TPaH3UCTOpa
B CXEME IMUTTEPHON CTaOMIU3ALMH.

KMS5 Konnoxuym Ne5 OIIK-2-31;0TIK-2- | 1. Juddepennmansubiii kackan: npuaun padotsl JIK, poas OOC/I B
"' [IByxKackaaHbIH V1;0IIK-2-B1;YK-2 | K. Peaknus xackana Ha Bo3aelcTBre CHH(MA3HBIX W aCHH(A3HBIX

YCHIIUTEIb C
00paTHO# CBSI3bIO HA
TpaH3ucropax"

-31;YVK-2-V1;VK-2-
Bl

CUTHAJIOB, NOCTYyNAOIIUX Ha BXxoasl JJK.

2. TumnoBast cxema auddepeHIanTbHOro Kackaaa: npuHium padotsl K
CTPYKTYpE C TMHAMHUYECKOH HArpy3KOH U y3JIOM TEpMOCTAOMIIH3AIIIH.
3. Orpaxarenu toka. [Ipunnun padotsr. Tumosas cxema OT,
MacmtabupoBanue TokoB B OT.




KM6

DK3aMeH

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

Bompocs! k 3k3aMeny:

1. Pesucropsl. Kinaccudukauus, OCHOBHbIE XapaKTEPUCTHKH U CIIOCOOBI
MapKHPOBKHU. TepMOpe3ncTOpEI, BAPHCTOPEI.

2. Konpencatopsl. Kinaccuguxarust, 0CHOBHBIE XapaKTEPUCTHKH H
CIOCOOBI MapKUPOBKU. BapUKOHIBI U BapHUKaIIbL.

3. IHAyKTUBHBIE KOMIIOHEHTHI AEKTPOHHBIX YCTPONUCTB.
Knaccudukarms 1 0OCHOBHBIC ITapaMeTPHI.

4. [MomynpoBogHUKOBBIE A0l Kitaccudukanus, IpUHLIUI JeHCTBUS,
OCHOBHBIE XapaKTepUCTUKH. CTaOUIUTPOHBI.

5. YCTpOHCTBO 1 IPUHIIMIT ISHCTBHS OUIIOISIPHOTO TPAH3UCTOPA.
BonbT-amnepHsie 1 TUHAMHYECKUE XapaKTEPUCTHKU OUITOIIIPHBIX
TPaH3UCTOPOB.

6. OCHOBHBIE PEKUMBI PAOOTHI OUIIOJISIPHOTO TPAH3UCTOPA. Y KaXKHTE
MOJSIPHOCTD HANPSDKEHHH 0a3a-3MUTTEp M KOJUIEKTOP-3MHUTTEDP IIPH
paboTe TpaH3HCTOpa B IMHEHHOM PEXUME, PEXUME OTCEUKH U
HACBILIEHHs A7 TPAaH3UCTOPOB THIA P—N—pP U N—P-N.

7. h-mapameTpbl OUIIOISPHOTO TpaH3UCTOPa. PUIMUECKUI CMBICT 1
cnoco0 ompeeneHus o BXOAHBIM U BEIXOAHEIM BAX. Cxema
3aMelleHHs OUTIOIAPHOTO TPAH3UCTOPA B PEXKUME MAJIOTO CUTHATIA.
8. YCTpoHCTBO 1 NPHUHIMIT IEHCTBHS TOJIEBBIX TPAH3UCTOPOB.
TpaH3UCTOPEI C H30JIMPOBAHHBIM 3aTBOPOM (C HHAYIUPOBAHHBIM U
BCTPOEHHBIM KaHAJIOM) U C YIPABISIONIIM pP-N epexo oM. BonbT-
aMIIEPHBIE XapaKTEPHCTUKH MOJIEBBIX TPAH3UCTOPOB.

9. VCTpoHCTBO M NPUHLUI JEHCTBUS IUHUCTOPA U TUPUCTOPA.
Tpar3ucTOpHast MOJETh THPHCTOPA. BOIbT-aMIepHbIe XapaKTePUCTUKI
U OCHOBHBIE NTapaMeTPbl THPHUCTOPOB.

10. YcTpoiicTBO M PUHIUT ICHCTBUS OUITOJISIPHBIX TPAH3UCTOPOB C
n3onupoBaHHEIM 3aTBopoM (IGBT). BonpT-aMnepHble, TUHAMHIECKHE
XapaKTepUCTUKH U OCHOBHBIE MapamMeTpsl Tpar3uctopos IGBT.

11. Obecrnieuenue TMHEHHOTO peKUMa pabOTHI TPAH3UCTOPA B
yeunmurensix. Llenn cMemenns B cxeMax yCHIMTeNeld Ha TPaH3UCTOpax.
12. Kakue cxeMbl BKIIIOYEHUS TPAaH3UCTOPOB BhI 3HaeTe? B uem
JIOCTOMHCTBA U HEOCTAaTKU KaKA0i# cxeMbl?

13. HaznaueHue 31€MEHTOB B CXeMe U NPUHIMI PabOTHI
OJTHOKACKAJJHOTO YCHIIMTENS C OOIIIM 3MHTTEpOM?

14. Cxema 3amelleHHs U ONIpeAeNeHHe OCHOBHBIX XapaKTEePUCTUK
OJIHOKACKaJHOTO YCUIUTENs?

15. TTouemy yCHIMTENBHBINA Kackaa ¢ OOMINM SMUTTEPOM IUIOXO
COTJIacyeTcs ¢ BBICOKOOMHBIM HCTOYHHKOM CHTHAJIA U HU3KOOMHOI
Harpy3Kkoiu?

16. AMnnuTynHas XapakTepUCTHKA OJJHOKACKAJHOTO YCUIIUTENS C
OOIIM SMUTTEPOM.

17. Yem onpeaensiercss BUI aMIIMTYJHO-4aCTOTHOU XapaKTEPUCTUKU
yeunutens?

18. ITpuHIMIT TeMIIepaTypHOH CTAOMITM3aUU TOYKH TTOKOS
TPaH3UCTOpa B CXeMe IMUTTEPHON CTaOMIN3aINN.

19. Ycunutenu MOIHOCTH Ha OUMOJISIPHBIX TPaH3UCTOPaX.
OMUTTEPHBIA NOBTOPUTEID B KAYECTBE YCUIUTEISI MOLTHOCTH.
JIBYXTaKTHBII yCUJIUTENb MOIIHOCTH.

20. YcunuTenbHbIE KacKa bl Ha IOJICBBIX TPaH3UCTOpaxX. CXeMBI ¢
OOIMM HCTOKOM M OOIIMM CTOKOM, OCHOBHBIE XapaKTEePHCTHKH.
OoecrieueHne TMHEWHOTO peXXHMa PadOTHl YCHITUTENEH Ha MOJIEBBIX
TPaH3UCTOPax C IOMOIIBIO IIeNeH CMEICHUS.

21. Kak onpenenuts h — mapameTpsl TpaH3UCTOPOB?

22. [louemy uccnenyemast oOpaTHast CBS3b SIBIAETCS OTPULIATEIBHOMN?
23. YeM O0OBACHAIOTCS PA3IHYHA B BENNINHAX KO3(PDHIUECHTOB
YCUJICHUS, IOTy4IEHHBIX SKCIIEPUMEHTAIBHO U PaCYETHBIM IIyTeM?
24. TlonynpoBoAHUKOBBII 110A. OCHOBHBIE XapaKTEPUCTHKH.
CaoiicTBa.

25. Cxema 3amelieHHs OUIIOIIPHOTO TPAH3UCTOPA B PEXKUME MAJIOTO
CHTHAJa U OTIpeeleHHe 10 Hel OCHOBHBIX MapaMeTPOB YCUITUTENS.
26. BonbT-aMnepHble XapaKTEPUCTHKN U OCHOBHBIE PEXKUMBI PaOOTHI
OWITOJISIPHBIX TPAH3UCTOPOB.

27. Ha3HaueHHe 3JIEMEHTOB U IIPUHIIUI pabOTHI OJHOKACKATHOTO
YCHITUTENS C OOIUM SMUTTEPOM.

28. OxapakTepu3yiTe GU3NIECKYIO MOJIENb P-N Mepexo/1a Py MPsIMOM
1 00paTHOM BKJIIOYESHUH.

29. Kakue mapaMeTpsl JUOI0B OTHOCATCA K SKCILTyaTallMOHHBIM, a




KakKue K MpeaeabHbIM?
30. BHelHss XapaKTepUCTHKa HEYIPABISIEMBIX BBIMPSIMHUTENCH.

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MbIX 10 TUCHTHIIJINHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon HazBanue Iposepsiemeie
WHIUKATOPBI CopeprxaHue padoThI

paboTHI paboTsI N

KOMIIETEeHIUH

P1 Jlaboparopras OIIK-2-31;0I1K-2- 1 Yemy paBHa 4acTOTa OCHOBHOM rapMOHUKU BBIIPSIMIIEHHOIO
pabora Nel V1;0IIK-2-B1;YK-2 |HanpspokeHus Uit OQHOMOIYIIEPUOTHOTO BEIIPSIMHUTEIIS,
"OnHoda3HbIi -31;YK-2-Y1;YK-2- | AByXITOJIyIIEPHOHOTO C BBI-BOJIOM CpEIIHE TOYKU 1 MOCTOBOTO?
HEYIpaBIIsieMbIN B1 2 Kak n3MeHUTHCS HANpsHKEHUE Ha CONPOTUBIICHUN HArpy3KH, €Clid
BBITIPSIMHATEIND" napajuieNlbHO €My BKITFOUUTH KOHACHCATOP JOCTATOYHO OOJIBIION

E€MKOCTH?

3 Kak u3MeHMTCsl aMIUIMTY/a MyIbCALUH BBITPSIMICHHOTO HaNpsHKEHUS
€CII eMKOCTb KOH/IEHCATOpa (GUIBTPA YBEIIWINTH B 1BA pa3a?

4 Kak u3MeHUThCs 00paTHOE HaNpsbKEHHe, MPHI0KEHHOE K 3alIepTOMY
MOy B OJHOTIONYIIEPUOTHON CXeMe BBIIIPSIMIICHUS, TP BKIIOUEHUH
KOHJICHCATOpa MapauIelIbHO COTIPOTHBIICHUIO HArpy3Ku?

5 Uemy Oymet paBeH KO3 (HUITHEHT CIIIaXUBaHUA (GHUIBTPA,
MPeACTaBISIONEro co0oi mocaeoBaTeIbHOe COeAnHEHNE IBYX [~
00pa3HbIX GUILTPOB ¢ KodduimenTamu criuaxuBanus ql u q2?

6 Uem omnpezersieTcsi HAKJIOH BHENTHEH XapaKTEPUCTHKH BBITPSIMUATENS?
7 Yemy paBHO HaImpspKEHHE XOJIOCTOTO X0aa (TpH )
OJIHOTIONTYTIEPUOTHOTO BRIIPAMUTENS 0€3 GUIBTPa, ¢ EMKOCTHBIM U
WHIYKTHBHBIM QHIIBTpOM?

P2 JlabopaTopnas OIIK-2-31;0I1K-2- 1 YcTpoiicTBO 1 MPUHIIATT ISHCTBUS OUTONISIPHOTO TPAH3UCTOPA.
pabora Ne2 V1;0IIK-2-B1;YK-2 |2 OcHOBHBIE peKUMBI PA0OTHI OUITOJIIPHOTO TPAH3UCTOPA.
"UccnenoBanue -31;YK-2-V1;YK-2- |3 Ykaxure NOJIIpHOCTh HAMPSHKEHUH 0a3a-3MUTTEP U KOJUIEKTOP-
XapaKTEepUCTHUK B1 AMUTTEP IPH PabOTE TPAH3UCTOPA B THHSHHOM PEKIME JUIS
OUITOJIIPHBIX TPAH3UCTOPOB TU-TIA p—N—p ¥ N—P-N.

TPaH3UCTOPOB" 4 BonbT-aMIepHbIe XapaKTEPUCTUKU OUTIOJISIPHBIX TPAH3UCTOPOB.
5 h-mapamerpsl 6unossipHOTO TpaH3ucTopa. PUIMUECKUIT CMBICT U
croco0 ompeeNeHns TI0 BXOHBIM U BBIXOJHBIM BAX.

6 Cxema 3amelIeHus OUTIOIAPHOTO TPAH3UCTOPA B PEXKHUME MaJIOTO
CUTHasa.

7 Jl5is 4ero ciayxaT LeNH CMELEHUS B CXEMax yCHWIINTENel Ha
TpaH3UCTOpaXx.

P3 JlabopaTopnas OIIK-2-31;0I1K-2- 1 CtpyKTypa U NpUHIUN JeHCTBUS TUpUCTOpa?
pabora Ne3 V1;0IIK-2-B1;YK-2 |2 CnocoOsl BKIIOYEHHs THPHCTOpa?

"UccnenoBanue -31;YK-2-Y1;YK-2- |3 CriocoObl BBIKIIOYEHHUS TUPUCTOpa?

THPUCTOPOB" B1 4 BAX u OCHOBHBIE TapaMeTpbl THpUCTOpa?

5 Kaxum 06pa3oM MpoBOAUTCS HACTPOIKa TUPUCTOPA B IPOTpaMMe
MicroCap?

6 Kakne oCHOBHBIC TTapaMeTphl TUPHCTOPA BB 3HaETE?

7 Kakast 3aBUCIMOCTD MEX/y HallPsHKEHUEM BKITIOUEHUS 1 TOKOM
yrpasieHus?

P4 JlaGopatopHas OIIK-2-31;0I1K-2- 1. Kakue cxembl BKIFOUECHHUS TPAH3UCTOPOB BhI 3HaeTe? B uem
pabota Ned V1;0IIK-2-B1;YK-2 | nocTOMHCTBa U HEAOCTATKU KaXI0H cXeMbl?

"OHOKACKATHBIN -31;VK-2-Y1;YK-2- | 2. Ha30BuTE OCHOBHBIE XapaKTEPUCTUKN YCHIIUTENEH?

ycunurens" B1 3. Ha3zHaueHue 21€eMEHTOB B CXeMe OHOKACKaTHOTO YCHITUTES C

00IMM S5MUTTEpOM?

4. OnMmmTe IPUHIHI PaOOTHI 0THOKACKAIHOTO YCHIIUTENS ¢ O0IHMM
SMHTTEPOM?

5. CxeMa 3aMelleHus U ONpeJIeNIeHHe OCHOBHBIX XapaKTePUCTHK
OJTHOKACKaJJHOTO YCHIHUTENs?

6. IToueMy yCHIHTEIBHBIN Kackax ¢ OOIINM AIMUTTEPOM ILIOXO
COTJIacyeTcs ¢ BBICOKOOMHBIM HCTOYHUKOM CUTHAJIA U HU3KOOMHOIT
Harpyskou?

7. AMIuTyHas XapaKTepUCTHKA OJHOKACKaHOTO YCUJIUTENS C
OOIIHM SMUTTEPOM.

8. Uem ompenensieTcs BUJ aMILTUTYJHO-4YaCTOTHON XapaKTEePUCTUKI
yeunutens?

9. IlpuHIH TeMIepaTypHOil CTaOMIH3aNH TOYKH TIOKOS TPAaH3UCTOPA
B CXEM€ YIMUTTEPHON CTaOMUIN3aIHN.




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 HAIpPsDKEHUs?
7. Kak no umerouieiicss AUX ycunutens noctpouts JIAUX?
P6 KoHnrponbsHas OIIK-2-31;0I1K-2- 3anaya Nel Pacuer ueann3npoBaHHOTO KPEMHHEBOTO JHO1A
(momammusst) padora | Y1;0IIK-2-B1;YK-2 |3agaua Ne2 Pacuer ctabunurpoHa
"UccmenoBanue -31;YK-2-Y1;YK-2- |3amaga Ne3 Pacuer ycHIuTenbHOTO Kackaaa
MOJIYTIPOBOTHUKOBBI | B1 3anaya Ne4 Pacuer TpaH3ucropa
X ipubopoB" 3anaya No5 Pacuer MHBEpTUPYIOIIETO U HEUHBEPTHPYIOILIETO
YCUITHTEIIS

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

MuHHCTEPCTBO HAyKH U BhIcIIero obpazosanus Poccuiickoit denepannu
HoBotpounkuii punman

®enepanbHOTr0 rocyapCTBEHHOTO aBTOHOMHOTO 00pa30BaTENbHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHUS

«HanuoHanbHbIN Hccae10BaTeNbCKUM TEXHOJIOTHUECKUN YHUBEPCUTET
«MUCUC»

Kacgenpa DnekTposHEpreTHKH U 3MEeKTPOTEXHUKU

JucunmimHa: «DIeKTPOTEXHUUECKOE U KOHCTPYKIIHOHHOE MaTepHAIIOBE/ICHIE
Hanpasnenue: 13.03.02 «OnexkTposHepreTuka 1 aeKTPOTEXHUKA

AK3AMEHAILIMOHHBIN BUJIET Ne 0

1. Pesuctopsr. Kitaccnduxariis, 0CHOBHBIE XapaKTEPUCTHKU U CIIOCOOBI MapKHPOBKHU. TepMOpe3ncCTOphl, BAPHCTOPHI.
2. Konnencaroprsl. Knaccuduxanus, OCHOBHbIE XapaKTEPUCTUKU U CIIOCOOBI MapKUPOBKH

CocraBuil: CT. IperoaBaTeib J.B. Benbix

3aB. kadempoit Dud: P.E. Maxupuna

JluCTaHIIMOHHO 3K3aMEH MOXKET IPOBOAMTHCS B AEKTpOoHHOM cpere. Tect comepxut 30 3ananuii. Ha pemmenne orBogutcs 60
MUHYT. Pa3peliieHHble NOMBITKY - OJIHA.

O0pa3er 3agaHuif 1T 3a9€Ta C OLEHKOH, MPOBOJMMOTO JUCTAHIMOHHO B JJIEKTPOHHOH cpere:

1. K BemecTBaMm, ynembHOEe CONPOTUBIICHNE KOTOPBIX IIPU KOMHATHO TeMIiepaType JIeXHT B peaenax ot 10°(-4 ) mo 10710
OM:CM, IPUHATO OTHOCHUTh

1) mpoBOTHUKH;

2) MOJTYIIPOBOTHHKY;

3) U30AATOPHI;

4) MUAIIEKTPUKH.

2. K BemecTBam, yaenpsHOE COPOTUBIEHHE KOTOPHIX IPU KOMHATHOHI TemmepaType 6osiee 10710 OM-cM, IPUHATO OTHOCHUTH
1) mIpOBOAHMKH;

2) IOJTYIIPOBOTHHKHY;

3) IUAIEKTPUKH;

4) MeTasubl.

3. K BemecTBaMm , yJeIbHOE COIPOTHBIICHHE KOTOPHIX IIPH KOMHATHOH Temnepartype Meree 107(-4 ) OM-cM, IPUHATO OTHOCHTH
1) npoBogHUKY;

2) NOJYNPOBOAHUKHY;

3) TUAIEKTPHUKH;

4) M30JIATOPHI.

4. Kaxko#i Ki1acc BEIIECTB COCTABISCT OCHOBY COBPEMEHHO JICKTPOHHUKHU?
1) mpoBOTHUKHY;

2) IOJITyIPOBOIHUKH;

3) IUBNIEKTPUKY,

4) amopdHbIe Tena.

5. A— Ecnu Bce 3BeHbs B MOJICKYJIE MJCHTUYHBL, TO OHA 00NajaeT CTPOroi MepHoOAMYHOCTHIO B OTHOM HampaBieHHH. B —




Pacnonosxxenne 9acThIl B KPUCTAIUTHUECKOM BEIIIECTBE HE SIBISIETCS yHOPS0-UCHHBIM, a HOCUT XaOTHYHBII Xapakrep. Bribepere
BEpHOE yTBEPKACHHE.

1) Bepro TombKO A;

2) Bepno Tossko B;

3) Oba yTBepsKIeHUS BEPHBI;

4) O6a yTBepKIICHUS HEBEPHBI.

6. TBEpmple Tena ¢ yHopsJ0YeHHEIM BHYTPEHHNM CTPOCHHEM Ha yPOBHE aTOMOB U MOJICKYJ, T.€. Tela, 00JIalafoIIie TPEXMEPHO-
HEepHOANYECKOIl aTOMHO CTPYKTYpOil M MMEIOIIHE BCIEACTBUE 3TOTO MIPH ONPEAEIEHHBIX YCIOBUAX (hOPMY MHOTOTPaHHHKA,
Ha3bIBAIOTCS

1) kpucTamTamu;

2) IONMMEPHBIMH BEIIECTBAMU;

3) amopQHBIMU TETaMH;

4) BelecTBaMH JIABHETO MOPSIKA.

7. Tumn cBsi3H, KOTOpast OCYIIECTBIAETCS B3aUMOCHCTBHEM CBOOOAHBIX AIIEKTPOHOB U MOJIOKH-TEIBHO 3apSXKEHHBIX aTOMOB sAE,
Ha3bIBACTCS

1) nonHas;

2) KOBaJICHTHAs;

3) MeTajuTn4ecKas;

4) Ban-nep-BaaibcoBa CBSA3b.

8. Tur cBsi3H, KOTOPAsk OCYIIECTBIIACTCS CHIIAMH AIIEKTPOCTATHIECKOTO B3aNMOIEHCTBIS MEXKTY TTONOKUTEINEHBIMH 1
OTpHUIIATENbHBIMUA HOHAMH, Ha3bIBACTCS

1) nonnas;

2) KOBaJICHTHAS;

3) MeTaTuecKas;

4) Ban-nep-BaanbcoBa CBSI3b.

9. Tun cBs3M, KOTOpAst OCYIIECTBIAETCS B3aNMOICHCTBHEM MOJIEKYI Kak C1abo0 3apspKeHHBIX AN-TTOJIEH, HA3BIBACTCS
1) nonnas;

2) KOBaJICHTHAs;

3) MeTauTIecKas;

4) Ban-nep-BaanbcoBa CBA3b.

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

2) KOoBaJIeHTHas,

3) MeTan4ecKkas;

4) BaH-niep-BaanbcoBa CBSI3b.

11. JedekTsl, KOTOPbIE BOZHUKAIOT MIPH MEXaHHYECKUX, TEIIOBBIX U AICKTPOMATHUTHBIX BO3-ICHCTBHUSAX HA KPUCTAJLI, HA3BIBAKOTCS
1) TMHAMHYECKUMU;

2) CTaTHYEeCKUMH;

3) npumecsamu;

4) nepexramu mo dpenkento u [oTTKH.

12. edekTsl, KOTOpbIe 00YCIIOBIICHBI TOSBICHNEM BaKaHCHH BCIIEICTBIE HEPABHOMEPHOCTH PACTIPESIICHUS SJHEPTHU MEXKITY
aToMaMH TBEPIOTO Tela, Ha3bIBAIOTCS

1) TMHAMHYECKUMU;

2) CTaTHYEeCKUMH;

3) npumecsamu;

4) neexramu mo dpenkento u [oTTKH.

13. ledekThl, KOTOPBIE BHEAPSIOTCS B IIPOMEXKYTKHA MEXKITY aTOMaMH KPHCTalIa MM 3aMeIal0T YaCTh THX aTOMOB, Ha3bIBAIOTCS
1) TMHAMHYECKUMU;

2) CTaTUYECKUMU;

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

14. A— Cornacto teopuu bopa, sHeprus aToMOB U MOJICKYJ MOKET IIPHHUMATH TOJIBKO IUC-KPETHBIH psix 3HaueHuil. B — Teopus
Bopa riacut, 4To U3y4eHNE UK TTOTIOICHHE IEKTPOMATHUT-HBIX BOJIH IPH TIEPEX0/Ie aTOMa U3 OJIHOTO CTAIOHAPHOTO
COCTOSIHHS B IPYro€ BCEra MPOUCXOIUT IIe-JIbIMU KBaHTaMu. BriOepere BepHOE YTBEPXKICHHUE.

1) BepHo TonbKO A;

2) BepHo Tonbko B;

3) O0a yTBepKJICHHUS BEPHBI;

4) O6a yTBepKIeHUsT HEBEPHBL.

16. KBasnuacTuia, mpencrasisiiomas co60i He3aloJIHEHHOE JIEKTPOHHOE COCTOSTHUE (BaKaH-CHIO) B BJIGHTHOI 30HE
HOJYIIPOBOAHUKA, HA3bIBACTCS
1) monsiposn;




2) mpuMecs;
3) moJyocCTh;
4) meIpKa.

17. becnpumecHslii U 0e3ae(heKTHBII MOIYTPOBOIHHUK C UACATEHOW KPUCTAIIMYECKON PEIETKON Ha3bIBAIOT
1) 3aMKHYTBIM TIOJYIPOBOAHUKOM;

2) MOKaJTBHBIM MTOJIYTIPOBOTHUKOM;

3) cBOOOJHBIM HOIYIPOBOAHUKOM;

4) cOOCTBEHHBIM TOJIYPOBOAHUKOM.

18. ConpoTHBIEHHE IOTYIPOBOIHIKA IIPH HOBBIIICHUN TEMIIEPATYPHI
1) yBenuuuBaercs;

2) yMeHbIIIaeTcs;

3) mpaKTHYECKN HE H3MEHSICTCS;

4) MOXeT KaK yBEeIU4IMUBAThCS, TAK U YMEHBIIAThCA.

19. I1pu yBemMUeHNH PACCTOSHUSA MEXIY 00KIIaIKaMH KOHAEHCATOPA €T0 3JIEeKTPHUIEcKas eM-KOCTh
1) yBenuauBaercs;

2) yMEHbIIaeTCs;

3) mpakTHYECKU HE U3MEHSIETCS;

4) MOXeT KaK yBEeININBAThCS, TAK U YMEHBIIIAThCA.

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/(2=fC);

4) Cpenu BapuanToB 1-3 HET NPaBUILHOTO.

22. Ilpu nocnenoBaTeIbHOM COEAUHEHUH KOHEHCATOPOB UX CYMMapHas EMKOCTh
1) yBenuuuBaercs;

2) yMeHbIIIaeTCs;

3) mpaKTHYECKN HE H3MEHSCTCS;

4) MOXKeT KaK yBEeININBAThCS, TAK U YMEHBIIIAThCA.

23. YBenn4eHne akTUBHOTO CONPOTHBICHNSI 0OMOTKHU KaTYIIKU HHIYKTUBHOCTH
1) yBenmmauBaeT 1OOPOTHOCTH ITOH KaTYIIKH HHAYKTHBHOCTH;

2) yMeHbIIaeT JOOPOTHOCTD 3TOH KaTYIMIKU HHAYKTUBHOCTH;

3) He BiuseT Ha TOOPOTHOCTh KaTYIIKH;

4) yMeHbIIaeT PeaKTHBHOE COTPOTHBIICHNE OOMOTKH.

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

2) OykBoit «H»;

3) TouKoif;

4) cTpeNKoiu.

25. Anop sTo

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

26. Kakoii B3 yka3aHHBIX HOTYIIPOBOJIHUKOBEIX IPHOOPOB paboTaeT Ha MPsAMOI BETBH BOJBTAM-IIEPHOH XapakTepucTiku (BAX)?
1) Tupucrop;

2) BapuKar;

3) CTaOMITUTPOH;

4) botoamon.

27. Toxu B OUNOJSIPHOM P-N-p TPAH3UCTOPE CBSI3aHBI BEIPAKCHUEM
1) [6=I>+Ik;
2) Ix=16+1I>;
3) I>=16-Ixk;




4) =16tk

28. Kaxkast cxema BKITIOUEHHS OUITOJIIPHOTO TPAH3UCTOPA OJHOBPEMEHHO JIaeT YCHICHHE IT0 TOKY U IO HANPSHKECHHUIO?
1) OB;

2) 03;

3) OK;

4) HM OJIWIH W3 BapHAHTOB.

29. Kakast cxema BKITIOUCHHE OHUITOJSIPHOTO TPAaH3MCTOPa HAa3bIBACTCS SMUTTEPHBIM TOBTOPHTE-TEM?
1) OB;

2) 05;

3) OK;

4) HU OJIMH U3 BAPUAHTOB.

30. YrpaBieHHe TOKOM uepe3 MOJIEeBOH TPaH3UCTOP HPOUCXOIUT OIarofaps

1) moxave Ha nepexo/; 3aTBOP-UCTOKA MPSMOTO HAIIPSKCHHUS;

2) yBEeNUYEHHIO KOHIIEHTPAUH HEOCHOBHBIX HOCHTEINEH CTOKA,;

3) OomBIIOI BENNYHNHE BXOJHOTO CONPOTHBICHHUS;

4) U3MEHEHUIO TOIIMHBI 00EIHEHHOTO CIIOS 32 CUET U3MEHEHMS HANPsDKEHHSI 3aTBOP-UCTOKA.

5.4. MeToauka olleHKH 0CBOeHUs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

IIpu o1ieHKe pe3yIbTAaTOB BIIOJHEHUSI KOHTPOJIBbHOH (IoMalHeit) paboThl HCIIONB3yeTCsl OMHApHAs CHCTeMa, KOTopast
HPEIyCMaTPUBACT CIEAYIONINE PE3YIIbTAaThl U KPUTEPUH OLICHHUBAHHUS:

PesynbTar oneHuBanus Kputepuu ouenku

«3aUTECHO»: BrimonHeHB! Bce 3aaHUsI KOHTPOJIBHOI paboThl, 100 TOMYIIEeHbl He3HAYUTENbHbIE OIMIMOKH TIPH
BBIIIOJIHEHHH.

«HE 3a4TEHO»: CTyneHT He BBITIONHII WIX BBHITOJHUI HETIPAaBIIBHO 3aJaHUS KOHTPOJIBHOH (JoMamIHeit) paOoThL.

IIpu o1ieHKe Pe3yIbTATOB 3aIIUTHI OTYETOB 110 JIAOOPATOPHBIM paboTaM UCHOIb3yeTcsi OnHapHas cucTeMa («3auyTeHoy / «He
3a4TECHO), KOTOpas MPeIyCMaTPUBAET CICAYIOIINE PE3YIIbTAaThl U KPUTEPUH OLICHHBAHNUS:

«3a4TEHOY - BEIMOTHEHB! Bee 3aaHus 1a00paTOPHOH PabOTHI, CTYJCHT OTBETHI Ha BCE KOHTPOJILHBIE BOIIPOCHL.

«He 3a4TeH0» - CTyeHT He BBIIOJIHIII WX BBIIOJIHII HEPABUIIBHO 3a1aHKs 1a00paToOpHOi paboThI, CTYAEHT OTBETUII HA
KOHTPOJIBHBIE BOIIPOCHI C OLIMOKAMHU MJI HE OTBETHII HA KOHTPOJIBHBIE BOIIPOCHI.

[Ipu moBeneHNM 3K3aMeHa B NUCEMEHHOH (hopMe KPUTEPUSMH OLCHKHU SIBISTFOTCS

«OTanyHO»: Bce Bompock! Ounera U3n0XeHbl MOJHO (B paMKaxX MPOTrpaMMBbl Kypca MM JIEKIHOHHOTO Kypca) M TOYHO.
CrnocoOHOCTh CaMOCTOSTENEHO MBICIHTB, SICHO M TIOCIEA0BATENEHO H3JIaraTh CoJlepKaHie OTBETa, yMeHHe 0000maTh MaTepuai,
JIeTIaTh BEIBOABL. [IpaBHiIbHBIC OTBETHI HA JOMOJIHUTEIBHEIE (IIPOBEPOYHEIE) BOIIPOCH B paMKax Omiera. [TonqpoOHoe n3nokenne
OCHOBHBIX I10JIOJKEHUH OTBeTa B JIUCTE yCTHOTO ompoca.

«Xopo1o»: Bce BOmpoCH! B L1eJIOM PACKPBITHI, HO U3JIOKEHbI HEIOCTATOYHO MOJHO (He MeHee, 4yeM Ha 80 — 90 %), nubo B
OTBETE CO/ICPKATCS HETOYHOCTH (B IMEHAX, XpOHOJIOTHH, B HA3BaHUH TEPMUHA TIPH MOHUMAaHWH €T0 CyTH U T.A.). Hanmane
JIOCTaTOYHO MOAPOOHBIX 3amuced B JIncTe ycTHOTO ompoca.

«Y IOBIETBOPUTEILHOY H3noxxeHne kaxaoro Bompoca B He MeHee, 4eM Ha 60 %, rpyOble OUIMOKH B NMEPUOAU3AIMSX,
KJIaccU(UKaIyaX, TPAKTOBKE OCHOBHBIX IOHATHII U T.J. He3HaHHE 0HOTO 13 BOIPOCOB MOXET OBITH KOMIICHCHPOBAHO JPYTHM
BOIIPOCOM (Ha YCMOTpPEHHE TIPETofaBaTellsl) IIPH COOTBETCTBYIOMIEeH 3ammcH B JIucrte ycTHOTO onpoca. HemocnenoBarensHoe
U3JI0KEHUE MaTepuala, HEyMEeHHE eNIaTh BBIBOIBI.

«HeynoBineTBOpUTETBHON: OrtcyrctBue 3ammceil B JIucte ycTHOrO ompoca, 0TKa3 OT OTBETa, MOJAMEHa OJHOro BOIpoca
JpYTuM, HATHYHE mrapraikd. V3inokeHne BonmpocoB MeHee, 9eM Ha 60 %. HesHaHNe OCHOBHBIX HOHATHI U TIOJIOKCHUH TEMBI.
HecmocoGHOCTE CBSI3HO M3T0XKUTH MaTepual.

[Ipu noBeaeHNH 3K3aMeHa B IMCTAHIIMOHHO B JJIEKTPOHHOM PECYpCe KPUTEPHSMH OLICHKH SIBISAIOTCS:

«OTnuaHOY: [Momy4aenune Gonee 90 % GaIIOB MO TECTY MPH BBITOJHEHUH TECTa 332 PErJaMEHTHPOBAHHOE BpEeMSs
«Xopomo»: Honyuenue ot 75 10 90 % OannoB MO TECTy MpPHU BHINOJHEHHH TECTA 32 PEITTAMEHTHPOBAHHOE BpeMs

«Y 10BJIETBOPHUTEIBHOY: [Monyuenne ot 50 no 75 % GansIo0B MO TECTy NPH BHINOJIHEHUH TECTa 33 PErIaMEHTUPOBAHHOE
BpeMs

«HeymoBIeTBOPUTEITEHON: [onyuenne menee 50 % 6anIoB 1Mo TECTy.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natenscTBO, rOf, 3I1. aapec

JI1.1 |B.B. YmMpuxun Du3nyecKrue 0CHOBEI M.: HHOPA-M, 2012,
ANIEKTPOHHUKH: YUeOHOEe
mocobue




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.2 | ®enopos C.B DJEeKTPOHUKA : Y4eOHUK Openobypr: OI'Y, 2015,
http://biblioclub.ru/index.php?
page=book&id=438991(05.04.2019)

6.1.2. Jlono/iHUTE/ILHAS JIMTEPaTYpa
ABTOpBI, COCTAaBUTENH 3arnasue Bubauoreka N3parenscTBoO, rOf, 3I1. aapec
JI2.1 | IT"Pexyc, COOpHUK 3a7a4 U yIIpaXHEHU M.: Bercm. mx, 2001,
AW .Benoycos IO JIEKTPOTEXHUKE K OCHOBAM
ANEKTPOHUKA
JI12.2 | O0.C.Manaxos, CxeMOTeXHHKa IH(PPOBBIX Marnuroropck: MI'TY, 2012,
A A PaguoHoB 3JIEKTPOHHBIX YCTPOUCTB!
VY4e6. mocobue
JI2.3 | UrymuoB B.H ®duznyecKre OCHOBBI M.:lupexr-Menua, 2014,
MUKPOSJICKTPOHUKH : YUueOHOE http://biblioclub.ru/index.php?
nocobue page=book&id=271708
6.1.3. MeTtoguueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOI, 371. anpec
JI3.1 |M.H. JaBeiakun, C.H. |Pacuer omHOKacKagHBIX H® HUTY "MUCuC", 2014,
backoB YCHITUTENEH Ha OUITOIIIPHBIX ttps://lms.misis.ru
TpaH3ucTopax: Meroauueckue
yKa3aHHUs 110 BBIMOJHCHHUIO
KOHTPOJIEHOH paboTHI
JI3.2 | B.P. T'acusipoB Du3nyecKrue OCHOBBI H® HUTY "MUCuC", 2014,
aneKTpoHuku: JlabopaTopHBIi ttps://lms.misis.ru
OPaKTHKyM
JI3.3 |T'acuspos B.P. Pacuer npocreiimux H® HUTY "MUCuC", 2014,
ANIEKTPOHHBIX TPUOOPOB U ttps://lms.misis.ru
YCTPOUCTB: Y4ueOHO-
METOUYEecKoe Ioco0ue 1o
BBITIOJIHCHHIO PACYETHO-
rpadu4ecKoi padoThI
JI3.4 | JIunuu K.B., bensix du3nvecKre 0OCHOBBI H® HUTY MUCuC, 2019,
A.B. anexTpoHuKu: JIabopaTopHsIit http://nf.misis.ru; http://elibrary.misis.ru
MPaKTHKyM
6.2. Ilepeuens pecypcoB HH(OPMATIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
D] | Pusuveckue OCHOBBI SICKTPOHUKH https://Ims.misis.ru
32 | KubepJlenuka www.cyberleninka.ru
233 |H® HUTY MUCuC www.nf.misis.ru
4 Kadenpa snexrposnepretuku u snekrporexuuku HO http://kafedra-ee.ru/
HUTY MUCuC
6.3 Ilepeuennb MPOrpaMMHOTO o0DecedeHUst
I1.1 |Mathcad 14.0 University Classroom Perpetual
1.2 | Micro-Cap 10 Evaluation
1.3 Microsoft Teams
1.4 |Zoom
I.5 [MATLAB & Simulink
6.4. Tlepeyens NHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
N.1 |http://Texskcnept.pyc/ - «TexakenepT» (mpodeccroHanbHbIE CIIPABOYHBIE CHCTEMBI)
N.2 | https://online-electric.ru/dbase.php - Onnaitn snekTpuk: 6a3a TaHHBIX
N.3 |http://journals.ioffe.ru/journals/2 - "®usnka 1 TEXHUKA TOITYIPOBOIHUKOB"

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn.

Haznauenue

OcHarnieHnne




139 VYuebHas mabopaTtopus (KOMITBIOTEPHBINA
KJIacc) Kabuner KypCOBOI'O u
JMIIOMHOTO HPOEKTUPOBAHUS,
CaMOCTOSITEIILHON paboThI 00yJaromuXCst

Kommiekr y4eOHOWM  Mmebemm Ha 24  Mecta  UIA
oOyuaromuxcs, 12 CTanMOHApHBIX KOMIIBIOTEPOB  UIS
oOywaronuxcsi, 1  CTalMOHApHBIH  KOMIIBIOTEp  JJIS
nmpenogasatens (BCE C BBIXOJOM B HMHTEPHET), MPOEKTOP,
9KpaH HACTEHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, noctyn k SMOC

VYuusepcurera MUCHUC 4yepe3 muuHBIA KaOWHET

nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

B npomnecce n3ydeHns AUCIUILTIHEI BBIACISIOT B BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyIUTOpHAas
caMocTosITeNbHas paboTa Mo JUCHUIIMHE BBIMOTHACTCS Ha YUEOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IPETIOIaBaTeNsl.
BHeaynuropHas camocrosTenbHas paboTa - IilaHupyeMas yaeOHast paboTa 00yqaroIiMCs, BEIIIOIHEMAas BO BHEAYIUTOPHOE
BpeMs 110 3a/IaHUIO U IPH METOANYECKOM PYKOBOJCTBE MPETIOaBaTells, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocTosTenbHas paboTa, He IPEeayCMOTPEHHAs IPOTPpaMMOil yaeOHOH AMCIUIITHHEL, PACKPHIBAOIIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’KaHue, OCYIECTBIIAETCS 00yJaloMUMCs HHUIIMATHBHO, C LETbIO PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
st 6oree > PEeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHOH pabOoTHI IO TUCIUIIIMHE MIPEIoAaBaTelb PEKOMEHAYET HCTOUHHUKHA JUTS
paboTHI, XapaKTepu3yeT Hanboee paoOHAIBHYIO METOIUKY CAMOCTOSTEIBHOM paboTH, IEMOHCTPHPYET paHee BHIIOTHCHHBIC
oOyJarommucs paboThl U T. 1. Buabl 3a1aHuii A1 BHEAYAUTOPHON CaMOCTOSTENbHON pabOThl, HX COAEPKAHUE U XapaKTep MOTYT
HMETb BapUaTUBHBIN U I PEepeHIINPOBAHHBIN XapaKTep, yIUTHIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIerocs.
CamocTosTenbHast paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATLHO WM TPYIIIaMH CTYIeHTOB online (paboTa B 3JIEKTPOHHOM
uHpopmannonHo-o6paszoBarensHoit cpege HUTY «MUCuCy» (OQMOC), yacThio KOTOPOH HEMOCPEACTBEHHO NMPEAHA3HAYSHHOHN IS
OCYILECTBIIEHHS] 00pa30BaTENILHOTO IpoLecca SBIsIeTcs: DIEKTPOHHBIN 00pa3oBarenbHblil pecypc LMS Canvas.) 1 Ha 3aHATHSIX B
3aBHCHMOCTH OT IIeIH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSATEIIbHOM PabOTHI, yPOBHS CI0KHOCTH. Bo3MOXHO mpoBeneHne
CHHXPOHHOH pabOTHI CO CTYACHTaMH C uctoins3oBanuneM Microsoft Teams wnu Zoom. KoHTpods pe3ynbTaToB BHEAYIUTOPHOH
CaMOCTOSITENIbHOI PabOoThI OCYIIECTBIIAETCS B MpeJiesiax BpEMEHHU, OTBEACHHOTO Ha 00sI3aTeNbHbIe yueOHbIe 3aHIATUS 110
JVCIUIUIMHE Ha MIPaKTHYECKUX , JJAOOPAaTOPHBIX 3aHITHSIX.

miargopme LMS Canvas u Moodle, uIeH3NOHHBIC




