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IIporoxon ot 12.03.2025 1., Ne3

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 | KoMmbloTepHOE MOJICTUPOBAHKE DIIEKTPOIIPHUBOJIOB

2.2.2 | Teopus aBTOMaTHYECKOTO yIIPABJICHUS

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 HaumeHnopanue pa3nenos u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMITeTeH I i pecypcsl padoTsI
Paznen 1.
[MonynpoBogHNKOBEIE
AUOABI

1.1 CBoiicTBa ANIEKTPOHHO- 4 4 YK-2-31 YK-2- J.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 4 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
MotTtku). CTaOMINTPOHBI 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 6 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
Paznen 2. bunoasipabie
TPaH3HCTOPHI

2.1 CTpyKTypa U OCHOBHBIE 4 2 VK-2-31 VK-2- J1.1
PEXUMBI OUTIOIISIPHBIX VY1 OIIK-2-31 JI1.2J12.1
Tpan3ucTopos. [IpuHiun OIIK-2-Y1 J2.2J12.3
paboTHI TPaH3UCTOPA KaK OIIK-2-B1 210923354
YCHIIUTEIFHOTO JJIEMEHTA.

OCHOBHBIE CXEMBbI
BKJIIOUEHHSI U UX
cBoticTaa. /JIex/

2.2 Toku B CTpyKTYype 4 2 YK-2-31 YK-2- J1.1
TPaH3UCTOpa U UX VY1 OIIK-2-31 JI1.2J12.1
B3aMMOCBs3b. PacnipenencHue OIIK-2-V1 J12.2 J12.3
HOCHUTEJIEH B CTPYKTYpe OIIK-2-Bl1 21 22 23 B4
TPaH3UCTOPA B Pa3INIHBIX
peXuMax, 0COOEHHOCTH
HMHBEPCHOT'O BKJIIOYEHUS U
pexuMa HachImeHus. /JIex/

2.3 duznyeckue napamerpsl 4 2 YK-2-31 YK-2- J.1
TPaH3UCTOPA U CXEMBI VY1 OIIK-2-31 JI1.2J12.1
3aMellEHHs] Ha UX OCHOBE. OIIK-2-Y1 J2.2J12.3
DaxTopbl, BAUAIOLIIE HA OIIK-2-B1 01 02 23 B4
YCUIIUTENbHBIE CBOMCTBA
Tpanzucropa. Cuctembl
nuddepeHTnaIbHBIX
apaMeTpoB
TpaH3ucTopos. /JIek/




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
Tpansuctopos /IIp/ OIlK-2-V1 JI2.3713.1

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 2JI13.4 3aHSATUE
Tpan3uctopos /J1ab/ OIIK-2-Y1 D12223 54

OIIK-2-B1
Paznen 3. Tupucropsi

3.1 Tupucropsr: 06nacTb YK-2-31 YK-2- J.1
MIPUMEHEHUS U Pa3HOBU]I- V1 OIIK-2-31 JI1.2J12.2
HOCTH THPUCTOPOB; OIIK-2-V1 J12.3
CTPYKTYypa, CBOHCTBA U OIIK-2-B1 D12223 54
OCHOBHBIE NTaPAMETPHI;

TIPUHIHIT JCHCTBUSI, IPOIIECC
BKJIIOUEHHSI HA TIPHUMEPE
TPaH3UCTOPHON MOJIENH;
JIUHAMAYECKUE MTPOIECCHI B
THPHUCTOPAX; KPUTUIECKUE
CKOpPOCTH HapacTaHUs
AQHOJTHOT'O TOKA U Ha-
npsbkeHus (3pdext

du/dt). /Jlex/

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

33 Hccnenosanue YK-2-31 YK-2- J1.1 I'pynnosoe KM3 P3
TupucTOpoB /J1ab/ V1 OIIK-2-31 | 21 322323 54 3aHATHE

OIIK-2-V1
OIIK-2-B1
Pa3nen 4. [loJsieBble
TPaH3UCTOPBI

4.1 Knaccudukanus noneBbix YK-2-31 YK-2- J.1
TpaH3ucTopoB. [IpuHiun V1 OIIK-2-31 JI1.2J12.2
paboTHI U XapaKTEPUCTUKU OIIK-2-Y1 2.3
MOJIEBBIX TPAH3UCTOPOB C OIIK-2-B1 D132 53 D4
YIPABISAIOIIUM p-n —
nepexonom (p-n—
3aTBOpOM). /JIex/

4.2 [Mpunimn paboTsl, YK-2-31 YK-2- J.1
XapaKTePUCTHKH U V1 OIIK-2-31 JI1.2J12.2
napamerpsl MTI- OIIK-2-Y1 JI2.3
TpaH3ucTopos. /JIek/ OIIK-2-B1 D12233 54




43 YceunurenbHble KackaJibl Ha VK-2-31 VYK-2- JI1.1
TOJIEBBIX TPAH3UCTOPAX. V1 OIIK-2-31 JI1.2J12.2
CxeMBbI BKITFOUEHHUSI. OIIK-2-V1 23
CraTtudeckue u OIIK-2-B1 D12233 54
JIUHAMUYECKUE
XapakTepucTuku. /JIex/

4.4 PaboTa mosieBbIxX VK-2-31 YK-2- JI1.1
TPaH3UCTOPOB B KIIFOYEBOM V1 OIIK-2-31 JI1.2J12.2
pexxume. J{nHamudecue OIIK-2-V1 D132 53 D4
xapakrepuctuku. [ToTepu Ha OIIK-2-B1
nepexirodenue. /JIex/

4.5 Bunonsipubie TpaH3UCTOPHI © VK-2-31 YK-2- JI1.1
M30JIMPOBAaHHBIM 3aTBOPOM. VY1 OIIK-2-31 JI1.2J12.2
YCcTporcTBO, MPUHITUIT OIIK-2-V1 2103253 54
paboTHl U OCHOBHBIE OIIK-2-B1
XapaKTePUCTUKH.

[IpeumyiiecTBa u
HenocTaTky. /Jlex/

4.6 Pacder crarmueckmnx VK-2-31 YK-2- JI1.1J12.1 I'pynmoBoe
XapaKTEPUCTHUK ITOJIEBBIX V1 OIIK-2-31 JI2.2 J12.3 3aHATUE
Tpanzucropos. /I1p/ OIIK-2-V1 D132 53 D4

OIIK-2-B1

4.7 Pacuer ycunmurenbHbIx YK-2-31 YK-2- JIT.1J12.1
KacKaJI0B Ha MOJIEBBIX V1 OIIK-2-31 JI2.2J12.3
Tpansucropax. /Ip/ OIIK-2-Y1 013233 54

OIIK-2-B1

4.8 OHOKaCKaIHbII VYK-2-31 YK-2- | JI1.1J12.2J13. | I'pynnoBoe

yeumurens /J1a6/ V1 OIIK-2-31 1J13.2J13.4 3aHATHE
OIIK-2-Y1 D12223 54
OIIK-2-B1

4.9 JIByxKackaJHbIN 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-Y1 J12.3J13.2

OIIK-2-B1 JI3.3J13.4
21 22 23 B4
Pazgen 5.
OnTo3J1eKTPOHHBIE
npuoéopsl

5.1 [TonynpoBOIHUKOBBIC YK-2-31 YK-2- J.1 P6
W3ITydaTenu u V1 OIIK-2-31 JI1.2J12.2
(hoTompHEMHHKH. OIIK-2-V1 JI2.3
Du3nuecKre 0CHOBBI pabOTHI OIIK-2-B1 D12223 54
MOJTYIPOBOJHUKOBBIX
W3ITy4yaTesieil 1 OCHOBHBIE
mapaMeTpsl u3nydenus. /JIex/

5.2 CBeToIuOIbl: OCHOBHEIE VYK-2-31 YK-2- J1.1 P6
XapaKTEPUCTHKH U V1 OIIK-2-31 JI1.2J12.2
rapameTpahl. OIIK-2-Y1 JI2.3
[TonynpoBoIHUKOBBIE OIIK-2-B1 2122 23 24
Ja3eppl: 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
(hoTomprUEeMHHKAX. OIIK-2-V1 3
doroaddekt B p-n — OIIK-2-B1 2103223354

nepexoe. XapakTepUCTHKH
U PSKUMBI paboTHI
dbotoaronos. /JIex/




54 IMpurnUT paboTs! U 2 YK-2-31 YK-2- J1.1
XapaKTePUCTUKH V1 OIIK-2-31 JI1.2J12.2
(hOTOTPaH3UCTOPOB. OIIK-2-V1 J12.3
DOTOTUPHUCTOPEL. OIIK-2-B1 013233 54
OnTORNIEKTPOHHBIE TaphL.
Pa3HoBUIHOCTH M OCHOBHBIE
xXapakTepucTuku. [Ipubopsr B
BHEITHUM (HOTOIPPEKTOM.
[TpuGopsl B BHYTPEHHUM
toroadpdexrom. /Jlex/
5.5 Pacuer cxem ¢ 8 YK-2-31 YK-2- JI1.1J12.2 KM6
ONTORIEKTPOHHBIMU Y1 OIIK-2-31 | D1 32 33 54
npubopamu /TIp/ OIIK-2-V1
OIIK-2-B1
5.6 CaMOoCTOSITENIbHOE U3y4YeHUE 3 YK-2-31 YK-2- JI1.1
1 3aKpEINICHNE MaTepHuaa 1o V1 VK-2-B1 JI1.2J12.1
UCLMIUIMHE B JJIEKTPOHHOM OIIK-2-31 2.2
Kypce /Cp/ OIIK-2-Y1 JI2.3J13.1
OIIK-2-B1 JI3.2J13.3
JI3.4
210222354
Pa3gen 6. IloaroroBka k
KOHTPOJIbHBIM
MepOnpUsSITHUM U
BBINOJIHSIEMBIM padoTam
6.1 O06beM yacoB 36 YK-2-31 YK-2- J.1 KM1,K
CaMOCTOSTEIEHONW PabOTHI Ha V1 YK-2-B1 JI1.2J12.1 M2, KM
noarotoBky k KM /Cp/ OIIK-2-31 J2.2 3,KM4,
OIIK-2-Y1 JI2.3J13.1 KMS5,K
OIIK-2-Bl JI3.2JI3.3 M6
J3.4
013233 24
6.2 O0beM yacoB 19 YK-2-31 VK-2- J1.1 P1,P2,P
CaMOCTOSTENBHOW paboThI Ha V1 VK-2-B1 JI1.2J12.1 3,P4,P5,
noaroToBky k BP /Cp/ OIIK-2-31 2.2 P6
OIIK-2-Y1 JI2.3713.1
OIIK-2-B1 JI3.2J13.3
J3.4
013233 54
5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KontponrsHoe E[dioiefﬂeMHe B
KM P — ZMKaTOPE! OTIPOCHI JUTS TIOJTOTOBKH
KOMIIETEeHIINH

KM1 KomnokBuym Nel OIIK-2-31;0I1K-2- 1. Ha3HaueHue 1 OCHOBHBIE XapaKTEPUCTUKH CTIIAKHBAIOIINX

"OnHoda3HbII V1;0IIK-2-B1;YK-2 | punsTpos.
HEyIpaBJIieMblil -31;VK-2-V1;VK-2- | 2. IByXnOoIynnepHoIHbII HEYNPABISIEMBIH BRIIPIMHUTENIb C BBIBOJOM
BBINPSIMUTEND" B1 CpenHel TOYKU BTOPHYHOI 00MOTKH TpaHcdopmaropa.
3. BHemHsA XapaKkTepUCTHKa HEYIPaBIAeMbIX BEITpIMUTEneit (0e3
¢unsTpa u ¢ C-punsrpom)
4. BoIIpsIMUTENbHBIA IO U CTPYKTYpHAs CXeMa HeypaBsieMOro
BBINPSIMUTEIIS.
5. OnHONOTYyNEpUOIHBII HEYIpaBIIsieMbli BBIIPAMUTENb. CxeMa,
JUarpaMMbl padOThl, OCHOBHBIE PACUE€THBIE COOTHOILIECHHSI.

KM2 Komnoxsuym OIIK-2-31;0TI1K-2- 1. YcTpolcTBO U pUHLUT paboThl OUIOISIPHOTO TPAH3UCTOPA.
Ne2"Uccnenosanue | V1;0I1K-2-B1;YK-2 [2. Cxema 3amMelnieHns1 OUTIOISPHOTO TPAH3UCTOPA B PEKUME MAJOro
XapaKTEPUCTUK -31;VK-2-V1;YK-2- |curnana u onpezaeneHue 1o Hell OCHOBHBIX MapaMeTPOB YCHUIIUTEIS.
OUIONIPHBIX B1 3. h-nmapamerpsl OUNONSAPHOTO TpaH3UCTOpa. PU3HYECKUl CMBICT U
TPaH3UCTOPOB" croco0 ornpeereHns Mo BXOAHBIM M BBIXOJHBIM BAX.

4. BonbT-aMIIepHbIC XapaKTEPUCTHUKH U OCHOBHBIC PEXKUMBI PA0OTHI
OUIIOIISIPHBIX TPAH3UCTOPOB.




KM3

KonnokBuym Ne3
"UccnenoBanue
TUPUCTOPOB"

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

1. Tupuctopsl, KIaccU(PUKAINI THPUCTOPOB, IPUHIUI AeHCTBUS,
XapaKTEePUCTUKH.

2. DNeKTPOHHO-IBIPOYHEIH TIepexo/1, 00pa3oBaHNE CTPYKTYPHI U
CBOMCTBA.

3. ®usnueckue siBieHus B P-N cTpykType npu BO3IeHCTBUH MPSIMOTO U
00paTHOTO HAIPSIKEHHUS.

4. O6parHoe moakroueHne P-N-niepexona

KM4 Konnoxsuym Ned OIIK-2-31;0I1K-2- 1. OcHOBHBIE CXEMBI LIETIEN CMEIEHHS Ul OJHOKACKaAHOTO YCUJIUTEIS
"OnHOKaCKaIHBII Y1;0IIK-2-B1;YK-2 |Ha 6unossipHoM TpaH3uctope. PacueTHble COOTHOLICHUS 15t
ycHIuTeINs" -31;YK-2-V1;YK-2- |omnpexneneHusi CONpOTUBICHUN IETIEH CMEIICHUSI.

B1 2. Ha3zHaueHwne 37I€MEHTOB M MPUHITAIT PA0OTHI 0THOKACKATHOTO
YCUIJIATENIS C OOLIMM SMUTTEPOM.
3. AMIITUTYIHO-4aCTOTHAs XapaKTEePUCTHKA OJHOKACKaTHOTO
YCUITATEITS.
4. IlpuHIMI TeMOepaTypHO cTabIN3auy TOYKH OKOS TPaH3HCTOpa
B CXEME IMUTTEPHON CTaOHIU3AIHH.
KM5 Komnoxsuym Ne5 OI1K-2-31;0TI1K-2- 1. Tuddepenunanbuplii kackaa: npuniun padotsl 1K, pors OOC/I B

"' [IByxKackaaHbIH
YCHIIUTEIB C
00paTHOI CBA3BIO HA
TpaH3ucropax"

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

JK. Peakuus xackaza Ha Bo3aeicTBrAEe CHH(A3HBIX U aCHH(pA3HBIX
CUTHAJIOB, NOCTYyHAOIUX Ha BXxosl JIK.

2. TunoBast cxema auddepeHnnaNIsHOT0 Kackaaa: NpuHIUN padoTs! K
CTPYKTYpE C AMHAMHYECKOH HAarpy3KOH M Y3JI0M TEPMOCTAOMIN3ALIIH.
3. Otpaxarenu Toka. [Ipuniun padotel. Tumosas cxema OT,
MacmrabupoBanue Tokos B OT.




KM6

DK3aMeH

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

Bomnpocs! k 3x3ameny: 1. Pesuctopsl. Knaccudukarmys, ocHOBHbIE
XapaKTEPHCTUKH U COCOOBI MApPKUPOBKU. TepMOPE3UCTOPBI,
BapucTopsl. 2. Konaencaropsl. Knaccugukanus, OCHOBHEIC
XapaKTEePUCTUKH U CIIOCOOBI MAPKUPOBKH. BapuKOH/BI 1 BapHKaIIbl. 3.
MHayKTUBHBIE KOMIIOHEHTHI 3JIEKTPOHHBIX ycTpoiicTB. Knaccuduxanus
U OCHOBHBIE napameTpsl. 4. [IoaynpoBoJHUKOBBIE THOBI.
Knaccudukarms, mprHIAN JeHCTBHSA, OCHOBHBIE XapaKTEPUCTHUKH.
CtaOuIuTpOHBL. 5. YCTPOUCTBO M NPUHIUI ACHCTBUS OUIIOISIPHOTO
TpaH3ucTOpa. BonbT-aMnepHble 1 JMHAMUYECKHE XapaKTEePUCTUKI
OWIIOJSIPHBIX TPAH3UCTOPOB. 6. OCHOBHEIE PEKUMEI PAaOOTHI
OUIIOISIPHOTO TPAH3UCTOPA. YKAXKUTE IOJIPHOCTh HAPsDKeHNUIT 6asa-
SMUTTEP U KOJIEKTOP-3MUTTEP MPH paboTe TPaH3UCTOPA B TMHEHHOM
peXHMME, PEKUME OTCEUKH M HACBILIEHHS A7 TPAaH3UCTOPOB THUIIA P—N—
p u n—p-n. 7. h-mapaMeTps! OUIIONIAPHOTO TpaH3NUCTOpa. PH3NIECKHUH
CMBICT U cII0c00 OIpeseNieH st 0 BXOHBIM U BEIXOIHEIM BAX. Cxema
3aMeleHNs OUIOSIPHOTO TPAH3HCTOPa B PEXKHME MAJIOTO CUTHAA. 8.
YCTpOHCTBO M IPHHIIMI ISUCTBHS ITOJICBBIX TPAH3UCTOPOB.
TpaH3uCTOPEI C H30JIMPOBAHHBIM 3aTBOPOM (C HHAYIHUPOBAHHBIM U
BCTPOEHHBIM KaHAJIOM) U C YIPABISIOLIMM pP-n epexo oM. BonbT-
aMIIEPHBIE XapaKTEPHCTUKH MONEBBIX TPAH3UCTOPOB. 9. YCTPONCTBO 1
MPUHIUI ASHCTBUSI JUHUCTOpA U TUpUCTOpa. TpaH3uCTOpHASI MOJIENb
TUpUCTOpa. BombT-aMIiepHbIe XapaKTepUCTHKN 1 OCHOBHBIC TApaMeTphl
THPHUCTOPOB. 10. YCTPOHCTBO M MPUHIMII ACHCTBUS OUIIOJISIPHBIX
TPaH3UCTOPOB C N30JHpOoBaHHEIM 3aTBopoM (IGBT). Bonpr-amnepHsre,
JUHAMHYECKHE XapaKTePUCTHKN M OCHOBHBIE TAPaMETPHI TPAH3UCTOPOB
IGBT. 11. Obecneuenre TUHEHHOTO pexkUMa paboOTH TPAaH3UCTOPA B
yeunurensx. Llenu cMelenns B cxeMax yCHIMTENE! Ha TPaH3UCTOpaXx.
12. Kakue cxeMbl BKJIIOYEHUS TPAH3UCTOPOB BhI 3HaeTe? B uem
JIOCTOMHCTBA U HEIOCTATKH Kaxkaoi cxeMbl? 13. Haznauenue
3JIEMEHTOB B CXEME M IIPUHLUII pabOTHI OJTHOKACKAHOTO YCHIIUTEIIS C
o0mmm smuTTepom? 14. Cxema 3aMeIIeHNs U OIIpe/IeNIeHHe OCHOBHBIX
XapaKTEpUCTUK OJHOKackanHoro ycunurensa? 15. Ilouemy
YCHIIUTENBHBIH Kackaj] ¢ 0OLIMM SMUTTEPOM IIJIOXO COTIIACYeTCs C
BBICOKOOMHBIM UCTOYHMKOM CHTHa/la ¥ HU3KOOMHOM Harpy3koii? 16.
AMIITHTYIHAS XapaKTEepUCTHKA OTHOKACKAIHOTO YCHINTEIS ¢ 00IMM
smutTepoM. 17. UeM ompenensercs BUA aMIUIUTYIHO-4aCTOTHOH
xapakrepucTuky yeunurens? 18. IIpuniun TemnepaTypHoit
CTaOWMJIM3AIIMH TOYKH TIOKOSI TPAH3UCTOPA B CXEME SMUTTEPHOM
crabmnmsanud. 19. Ycunurenn MOITHOCTH HA OUITOISPHBIX
TpaH3UCTOpaxX. OMUTTEPHbIH IOBTOPUTEIH B KAUECTBE YCUIUTENS
MOIIHOCTH. JIByXTaKTHBIH YCUIIUTENb MOIIHOCTH. 20. Y CHIIMTENIbHbIE
KacKaJIbl Ha ITOJIEBBIX TPaH3UCTOpax. CXeMBI ¢ OOIINM HCTOKOM H
00IUM CTOKOM, OCHOBHBIE XapakTepucTuku. ObecreueHne TMHEHHOTO
pexuMa paboThl yCHIIMTEINIEH Ha MOJIEBBIX TPAH3UCTOPAX C MOMOIIIBIO
nereit cMerienus. 21. Kak onpenenuts h — mapaMeTpbl TpaH3HCTOPOB?
22. Ilogemy uccuenyemas oOpaTHas CBA3b SIBISIETCS OTPHUIATENBHOMN?
23. YeM OOBACHSIOTCS pa3nuyus B BETUUMHAX KOIPPHUIINEHTOB
YCHUIIEHUS], IOTy4EHHBIX SKCIIEPUMEHTATIBHO U pacyeTHBIM ImyTem? 24.
TTonynpoBogHUKOBBIH q1oA. OCHOBHBIE XapaKkTepucTUKU. CBONCTBA.
25. Cxema 3amelieHHs OUTIOIIPHOTO TPAH3UCTOPA B PEXKUME MAJIOTO
CHTHaJa U OTIpeieNieHHe 10 Hell OCHOBHBIX NMapaMeTpoB yCHIHUTeNs. 26.
BonpT-amIiepHbIe XapaKTepUCTHKH H OCHOBHBIE PEXKHUMBI paOOTHI
OUIOISIPHBIX TPAH3UCTOPOB. 27. HazHaueHUe 311eMEHTOB M IPHHIIUII
paboTHl OJJTHOKACKAJHOTO YCHIIUTENS ¢ OOIIMM SMUTTEPOM. 28.
Oxapakrepu3syiite GU3N4EcKyr0 MOAEINb P-N IEPeXoa IIPH MPSIMOM U
obOpaTHOM BKIFOUeHHH. 29. Kakne mapaMeTps! THOI0B OTHOCITCS K
SKCIUTyaTallMOHHBIM, a Kakue K npeaensHeiM? 30. BHemass
XapaKTepHCTUKA HEYNPaBISEMbIX BBITPIMHUTEINEH.

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MBbIX 110 TUCHHHIIJIMHE (

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

Konx
paboTsI

Hazpanue
padoTHI

ITpoBepsiemble
UHIUKATOPBI
KOMIIETEHLIUI

Copnep:xaHue pabOTHI




P1

Jlaboparopras
pabdota Nel
"OnHohazHbIH
HEyIpaBJIieMblil
BBINPSAMUTEND"

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

1 Yemy paBHa 4acTOTa OCHOBHOM FapMOHUKU BBIIPSMIIEHHOIO
HAaMpsHKEHUs! 17151 OAHOMOIYTIEPUOIHOTO BBIIPSIMUTES,
JBYXIIOIYIEPHOIHOTO C BBI-BOJIOM CpEeIHEH TOUYKH U MOCTOBOTO?

2 Kak U3MEeHUThCA HAMPSHKEHUE HA CONPOTHBIICHUH HATPY3KH, €CIIH
napasulelIbHO eMy BKIIOUHTh KOHAEHCATOP AOCTaTOYHO OOJNBIIONHN
€MKOCTH?

3 Kax u3MeHMTCS aMIUIMTY/a yIbCali BBIIPSIMICHHOTO HAPSKEHUS
€CIIH €eMKOCTb KOH/IeHCATOpa (UIBTPA YBEIUIUTH B Ba pa3a?

4 Kax u3MeHHTbCSI 00paTHOE HAIPsDKEHHUE, IPUIIOKEHHOE K 3alIepTOMY
JIFO/Ty B OTHOTIOTYTIEPHOIHOM CXeMe BEITPSIMIICHHS, IIPU BKIIFOUCHUHT
KOHJICHCATOpa MapauIeIbHO CONPOTHUBIICHUIO HArPy3Ku?

5 Yemy Oyzet paBeH K03 (UIIMEHT criiakuBaHus GuibTpa,
HpEeCTaBIAIOEro co0oi mocueoBaTebHOE COeNMHeHUE ABYX [ -
00pasHBIX GIIBTPOB ¢ KO PHUIIMEHTaMH cTrIaxuBanus ql u q27?

6 Uem ompenensercss HAKIOH BHEIIHEH XapaKTePUCTHKU BBIIPSIMUTENS?
7 UeMy paBHO HaNpPsKEHUE XOJIOCTOTO Xo/a (TIpH )
OTHOTIOJTYTICPHOAHOTO BBIIPSMHATENS 0e3 GIIbTPa, C eMKOCTHBIM U
WUHIYKTHBHBIM (QHIBTpOM?

P2

Jlaboparopras
pabora Ne2
"UccnenoBanue
XapaKTEePUCTHK
OUIIONIAPHBIX
TpaH3UCTOPOB"

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

1 YerpoiicTBO M MPpUHIUT ASHCTBUS OHITONISIPHOTO TPAH3UCTOPA.

2 OCHOBHBIE PEKUMBI PaOOTHI OUTIOISPHOTO TPAH3UCTOPA.

3 VkakuTe MOJIIPHOCTh HANPSKCHUH 0a3a-dMHUTTEP U KOJUICKTOP-
SMHTTEP NP paboTe TPAH3UCTOPA B JIMHEHHOM PEKUME IS
TPaH3UCTOPOB TU-TIA Pp—N—p U N—P-N.

4 BousbT-aMIIepHBIE XapaKTEPHUCTUKH OUIIOISAPHBIX TPaH3UCTOPOB.
5 h-mapamerpsl OUTIONSPHOTO TpaH3UCTOpa. DU3HYECKUN CMBICT H
cnoco0 omnpeaeneHus Mo BXOAHBIM U BEIXOAHBIM BAX.

6 Cxema 3aMelleHHs] OUTIOIIPHOTO TPAH3UCTOPA B PEKHME MaJIOrO
CUTHaja.

7 J1st uero ciyxat LeTu CMEILEHHs B CXeMaxX yCHIINTENen Ha
TpaH3UCTOpaX.

P3

JlaGopaTopHas
pabdoTa Ne3
"HUccnenoBanue
TUPUCTOPOB"

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

1 CtpykTypa v NpUHIMI ASHCTBHUSA TUpUCTOpa?

2 CriocoOBbl BKITIOUCHUS THPUCTOPA?

3 Crioco0bl BHIKITFOUEHHS TUPUCTOPA?

4 BAX 1 0CHOBHBIE TapaMeTPHI TUPUCTOpA?

5 KakuM o6pa3oM npoBOAUTCS HACTPOIiKa TUPUCTOPA B IPOTrpaMme
MicroCap?

6 Kakme 0CHOBHBIEC ITapaMeTpEI TUPUCTOPA BEI 3HaeTe?

7 Kakast 3aBHCHMOCTb MEX/y HalpsDKEHUEM BKIIOYEHHS U TOKOM
yrpaBJieHus?

P4

JlaboparopHas
pabora Ne4
"OHOKaCKaIHBII
ycHIuTeINs"

OIIK-2-31;0I1K-2-
V1,0IIK-2-B1;YK-2
-31;YK-2-V1;YK-2-
Bl

1. Kakue cxeMbl BKJIFOUEHHS TPAH3UCTOPOB Bbl 3HaeTe? B uem
JIOCTOMHCTBA U HEJOCTATKU KaXKA0U CXeMbl?

2. Ha3oBuTe OCHOBHBIE XapaKTEPUCTHKH YCHUIIUTENeH?

3. Ha3HaueHue 31€MEHTOB B CXEME OJJHOKACKAaJHOTO YCUIUTENS C
o0muM SMUTTEPOM?

4. OnumuTe IPUHIHI pabOTHI 0JHOKACKAIHOTO YCHIUTENS ¢ 00IMM
SMUTTEPOM?

5. CxeMa 3aMeIIeHNs U OTpe/IeNIeHHe OCHOBHBIX XapaKTePHUCTHK
OJTHOKACKaJHOTO YCHIHTEIs?

6. [ToueMy yCHUITUTETBHBIN Kackaa ¢ OOIIUM SMUTTEPOM IIJI0XO
COIJIacyeTcsi ¢ BBICOKOOMHBIM MCTOYHMKOM CHTHAJIa U HU3KOOMHOI
Harpyskou?

7. AMIUTUTYIHAS. XapaKTePUCTHUKA OJHOKACKATHOTO YCHIUTEIS C
0OIMM SMUTTEPOM.

8. Uem ompenernsieTcs BU aMIUTUTYJHO-YaCTOTHOH XapaKTePUCTHKI
yeunurensa?

9. IlpuHiun TemnepaTypHoOil cTaOMIN3aUK TOYKH IOKOS TPaH3UCTOPA
B CXEM€ HMUTTEPHON CTaOMIN3aIHN.

P5

JlabopaTopHas
padota Ne5

"' IByXKacKa HbIH
YCHITUTEINb C
00paTHO¥ CBA3BIO HA
TpaH3ucTopax"

OIIK-2-31;011K-2-
V1;0MK-2-B1;YK-2
31;YK-2-Y1;YK-2-
Bl

1. Kak onpenenuts h — mapaMeTpsl TpaH3UCTOPOB?

2. ITouemy uccnemyemast oOpaTHast CBSI3b SBISCTCS OTPUIATSIBHOM?
3. YeM 0OBACHSIOTCA Pa3Nuuus B BeMMYMHAX KO3 Pumenton
YCHJIEHHS, TIOJTy4CHHBIX SKCIEPUMEHTAILHO U PACUECTHBIM ITyTeM?

4. Kak onpenenuTs 1MoJIocy MPOIMyCKaHHs HCCIIeTyeMOTO YCHITHTENS?
5. Kakum o6paszom onpeznensercs BuA U Tal ucciaegyemoinr OOC?

6. Jlnist 4ero B cXeMy yCHIIMTENSI HEOOXOAUMO BKJIIOUUTH UCTOYHUK
MOCTOSIHHOTO HAaIPSDKEHHS?

7. Kak no umeromeiicss AUX ycunurens noctpouts JIAUX?




P6 KonTtpoibHas OIIK-2-31;0I1K-2- | 3agaua Nel Pacuer nneanu3upoBaHHOTO KPEMHHEBOTO IO
(momamusis) pabora | Y1;0IIK-2-B1;YVK-2 |3agaua Ne2 Pacuer ctabunurpona
"UccnemoBanue -31;VK-2-V1;YK-2- |3amaua Ne3 Pacuer ycunurensHOTO Kackaaa
HOJYIPOBOJHUKOBBL | Bl 3agaga Ne4 Pacuer TpaH3ucropa
X mpuOopoB" 3amaua NeS PacueT MHBEPTUPYIOLIETO U HEMHBEPTHPYIOIIETO
YCUIIUTENS

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBaHus Poccuiickoit deneparum
HosoTponmxuii ¢pumman

®DenepabHOTO TOCYIaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKICHHUS
BBICILICTO 0Opa30BaHHUs

«HarnuoHanbHBINA UCCIEIOBATEECKUH TEXHOJIOTUICCKUA YHUBEPCUTET
«MUCHUC»

Kadenpa DiaekTposHEpreTHKH U AIEKTPOTEXHUKI

JucuumuimHa: « QNeKTPOTEXHUYECKOE U KOHCTPYKLIIMOHHOE MaTepHaIOBEICHUE»
Hampagsnenue: 13.03.02 «3neKkTposHepreTHKa U SIEKTPOTEXHUKA

SK3AMEHALIMOHHBIN BUJIET Ne 0

1. Pesucropsl. Knaccudukanust, 0CHOBHbIE XapaKTEPUCTHKH U CIIOCOOBI MapKUPOBKH. TepMOpPE3NCTOPEI, BAPHCTOPBI.
2. Konpencatopsl. Kiaccnguxariist, 0CHOBHBIE XapaKTEPHCTHKH M CTIOCOOBI MapKHPOBKA

CocraBuil: cT. IperoaBareib J.B. benbrx

3aB. xadenpoit Dud: P.E. Maxupuna

JIMCTaHIIMOHHO 9K3aMeH MOXKET MPOBOJUTHCS B 31eKTpoHHOH cpefe. Tect conepxut 30 3anannii. Ha pemenne orsoautcs 60
MUHYT. Pa3pelieHHble IONBITKY - OHA.
O6paser| 3agaHuii AT 3a4€Ta ¢ OLEHKOH, MPOBOJMMOTO JUCTAHIMOHHO B JIEKTPOHHON cpene:

1. K BemecTBaM, yaenbHOE CONPOTHBICHNE KOTOPBIX ITPH KOMHATHOW TeMITepaType JISKUT B mpeaenax ot 10°(-4 ) mo 10710
OMm-cM, IPHHATO OTHOCHUTH

1) npoBOAHUKH;

2) MOJIyNIPOBOTHUKH;

3) H30JIATOPEI;

4) IUAPIEKTPUKH.

2. K BemecTBaM, yensHOE CONPOTHBIICHAE KOTOPBIX ITPH KOMHATHOW TemiiepaTtype 6onee 10710 OM cM, IPUHATO OTHOCHTH
1) mpoBoTHUKY;

2) NOJYNPOBOAHUKHY;

3) IUBNEKTPUKY;

4) MeTasuIBL.

3. K BemectBam , yenbHOE COMPOTUBIICHNE KOTOPBIX NP KOMHATHOH Temrieparype meree 10°(-4 ) OM-cM, IPUHATO OTHOCUTD
1) mpoBOTHUKHY;

2) MOTYIPOBOTHUKY;

3) AMDPNIEKTPUKY;

4) U30JIATOPHI.

4. Kaxoit K1acc BEIIECTB COCTABNIACT OCHOBY COBPEMEHHO IIEKTPOHUKHU?
1) NIpOBOAHHKH;

2) MOTYIIPOBOTHHKHY;

3) IUAIEKTPUKH;

4) amopdHble Tena.

5. A— Ecnu Bce 3BeHBsI B MOJICKYJIE HICHTHYHBI, TO OHA 00JaaeT CTPOTOi MepHOANIHOCTHIO B OJTHOM HalpaBieHHH. B —
Pacnonosxxenne 9acThIl B KPUCTAIUTHUECKOM BEIIIECTBE HE SIBISIETCS yHOPS0-UCHHBIM, a HOCUT XaOTHYHBII Xapakrep. Bribepere
BEpHOE yTBEPKACHHE.

1) BepHo TOMBKO A;

2) Bepro Tombko B;

3) Oba yTBep:KIeHUS BEPHBI;

4) OGa yTBep>KICHHUS HEBEPHBI.

6. TBEpmple Tena ¢ yHOpIJ0YeHHEIM BHYTPEHHNM CTPOSHHEM Ha yPOBHE aTOMOB U MOJICKYJ, T.€. Tela, 00JIalafoIIie TPEXMEPHO-
HEepHOANYECKOIl aTOMHOI CTPYKTYpOil M MMEIOIIHE BCIEACTBUE 3TOTO MIPH ONPEAENEHHBIX YCIOBUAX (POPMY MHOTOTPAHHHKA,
Ha3bIBAIOTCS




1) xpucramamu;

2) MOJIMMEPHBIMH BEILIECTBAMM;

3) aMOp(HBIMH TETIAMH;

4) BemecTBaMH JAITBHETO MOPSIKA.

7. Tun cBsi3u, KOTOpast OCYIIECTBISICTCS B3aUMOICHCTBHEM CBOOOIHBIX AJICKTPOHOB U ITOJIOKH-TEIBHO 3apsHKCHHBIX aTOMOB sIAE,
Ha3bIBaeTCS

1) nonnas;

2) KOBaJICHTHAs;

3) MeTaTIecKas;

4) BaH-nep-BaanbcoBa CBSI3b.

8. Tum cBsi3u, KOTOPAsi OCYIIECTBISLETCS CUIIAMH YJIEKTPOCTATHIESCKOTO B3aUMOICHCTBUS MEKIY TIOOKUTEIEHBIME U
OTPHLATEIEHBIMA HOHAMH, Ha3bIBACTCS

1) nonnas;

2) KOoBaJIeHTHas,

3) MeTan4ecKkas;

4) BaH-niep-BaanbCcoBa CBSI3b.

9. Tun cBsi3u, KOTOPAst OCYIIECTBISACTCS B3aMMO/ICHCTBHEM MOJICKYIT KakK C1abo0 3apsDKCHHBIX AU-TIOJICH, HA3bIBACTCS
1) nonnas;

2) KOBaJICHTHAS;

3) MeTaTnuecKas;

4) Ban-nep-BaaiabcoBa CBS3b.

10. Tum cBsA3M, KOTOpast OCYIIECTBISIETCS C TOMOIIBIO CIIAPEHHBIX (000OIIECTRICHHBIX) IEKTPO-HOB, HA3BIBACTCS
1) nonnas;

2) KOBaJICHTHAs;

3) MeTaTuecKas;

4) Ban-nep-BaanbscoBa CBSI3b.

11. TehekTsl, KOTOPBIC BOSHUKAIOT IPU MEXaHUYECKHUX, TEIUIOBBIX U 3JICKTPOMArHUTHBIX BO3-JICHCTBUSIX HAa KPHCTAILI, HA3bIBAIOTCS
1) nTMHAMHYEeCKUMU;

2) CTaTUYECKUMU;

3) mpumecsamu;

4) nedpexramu mo dpenkento u [oTTkH.

12. ledpekThl, KOTOpBIE 00YCIIOBIICHBI OSBICHUEM BaKaHCHIA BCIICCTBUC HEPABHOMEPHOCTH PACIIPEACIICHHS SHEPTHH MEXKIY
aToMaMU TBEPJIOTO Tela, HA3bIBAIOTCS

1) nTMHAMHYEeCKUMU;

2) CTaTUYECKUMU;

3) mpumecsamu;

4) nedpexramu mo dpenkernto u [oTTkH.

13. JleekThl, KOTOPHIE BHEAPSIOTCS B TPOMEKYTKH MEX/y aTOMaM1 KPHCTaJIIAa MIIM 3aMEIIAlOT YacTh 3TUX aTOMOB, Ha3bIBAIOTCS
1) TMHAMHYECKIMU;

2) CTaTHYECKUMU;

3) npumecsmu; 4) nedexramu mo Openkento u LoTTku.

14. A — CornacHo Teopuu bopa, sHEprus aToMOB ¥ MOJIEKYJI MOKET IPUHUMATh TOJIBKO AUC-KPETHBIN psij 3HaueHui. B — Teopus
Bopa rnacut, 4T0 M3TydeHHe HIH HOTTOIIEHHE HEKTPOMATHUT-HBIX BOJH IPH MEPeXoje aToMa U3 OJHOTO CTallHOHAPHOTO
COCTOSIHUS B JIPYTO€ BCEra MPOUCXOAUT Le-JILIMU KBaHTaMu. BriOepere BepHOE yTBEpXKICHHE.

1) BepHo TOMBKO A;

2) Bepno Tonsko B;

3) Oba yTBep:KIeHUS BEPHBI;

4) O06a yTBepIKICHUST HEBEPHBI.

16. Ka3uuactuua, nmpeacTasisionias co0oil He3anoTHEHHOE IEKTPOHHOE COCTOSIHUE (BaKaH-CHIO) B BAJICHTHOM 30HE
MOJYIPOBOTHHUKA, Ha3bIBAETCS

1) momstpoH;

2) mpuMecs;

3) moJIoCTH;

4) neipka.

17. bectipumecHsIit U 6e31e(eKTHBIH TOIYyIPOBOAHNUK C HACANIBHON KPHCTAUINYECKOH peIIeTKoil Ha3bIBatoT
1) 3aMKHYTBIM TIOJTYIIPOBOAHUKOM;

2) MOKaJIBbHBIM MTOJIYTIPOBOTHUKOM;

3) cBOOOTHBIM HOTYIPOBOAHUKOM;

4) coOCTBEHHBIM MOJIYIPOBOAHUKOM.




18. ConpoTHBIICHUE TTOJIYIIPOBOIHHUKA [IPY MOBBIILICHHH TEMIIEPATYPbI
1) yBennauBaercs;

2) yMeHbIIaeTCs;

3) NpaKkTHYECKH HE U3MEHSETCS;

4) MOET KaK yBeIIMINBAThCA, TaK U yMEHBIIATHCSL.

19. Ilpu yBenmMueHUH PACCTOSIHUS MEXITY 0OKJIaAKaMH KOHAEHCATOPA eT0 3IeKTPUUEcKas eM-KOCTh
1) yBenuunBaercs;

2) yMeHbIIIaeTcs;

3) mpaKkTHYECKN HE H3MEHSCTCS;

4) MOKET KaK yBEJIMUMBAThCS, TAK U YMEHBIIIATHCS.

20. Konznencarop He IpOBOIUT
1) TOCTOSIHHBIN TOK;

2) nmepeMeHHBIN TOK;

3) He MPOBOJUT HUKAKOH TOK;
4) mpoBouT 00a THUIIA TOKOB.

21. EMKOCTHOE CONPOTHBIICHIE KOHACHCATOPa HAXOAUTCS IO hopMyIre
1) Xc = 2xf;

2) Xc = wC;

3) Xc = 1/(2=fC),

4) Cpenu BapHaHTOB 1-3 HET MPaBUIEHOTO.

22. Tlpu nocneoBaTeIbHOM COSAMHEHUH KOHAEGHCATOPOB X CyMMapHasi EMKOCTh
1) yBenuunBaercs;

2) yMeHbIIIaeTcs;

3) mpaKkTUUECKU HE U3MEHSeTCS;

4) MOKET KaK yBeIIMYNBAThCS, TaK U yMEHbIIATHCSL.

23. YBenudeHNe aKTUBHOTO COIIPOTHUBIICHHUS OOMOTKH KaTyIIKA HHAYKTUBHOCTH
1) yBenmuuuBaeT JOOPOTHOCTH ATOM KaTYLIKH WHAYKTUBHOCTH;

2) yMeHbIIaeT 10OPOTHOCTh 3TON KAaTYIIKN HHIYKTUBHOCTH;

3) He BIHACT Ha JOOPOTHOCTH KaTYIIKH;

4) yMeHbIIIaeT peaKTUBHOE CONPOTHBIEHNE OOMOTKH.

24. Hayano 0OMOTKH KaTyIIKH HHAYKTHBHOCTH HA cXeMe 0003HAYaeTCst
1) GykBoit «Ly;

2) 6ykBoit «H»;

3) TOuKOH;

4) cTpenkoi.

25. AHox aTO

1) BEIBOJI THPHCTOPA CO 3HAKOM «1»;
2) BBIBOJ] THPUCTOPA CO 3HAKOM «—»;
3) ynpaBisIoUIii BEIBOA TUPUCTOPA;
4) 3aKpbIBAIOILIUI BHIBOJ TUPUCTOPA.

26. Kaxkoit U3 yka3aHHBIX HOIYIPOBOJAHUKOBBIX IPHOOPOB paboTaeT Ha MpsAMOIl BETBH BOJIbTaM-IIEpHOH xapakrepuctuku (BAX)?
1) Tupucrop;

2) BapHKar;

3) cTabMWIUTPOH;

4) botoauon.

27. Toxu B OUIIOIAPHOM P-N-p TPAH3UCTOPE CBA3AHEI BEIPAKEHIEM
1) I6=I>+Ix;
2) Ix=16+I>;
3) Ir=16-Ixk;
4) =I6+Ik.

28. Kakas cxema BKIIIOUEHHsI OUIIOIAPHOTO TPAH3UCTOPA OJHOBPEMEHHO IAET YCUIIEHHE [0 TOKY U [0 HATIPSHKEHHIO?
1) OB;
2) 05;
3) OK;

4) HM OJIWIH W3 BapHAHTOB.

29. Kakas cxema BKITIOUEHHE OUITOJIIPHOTO TPAH3UCTOPA HA3bIBAETCS SMUTTEPHBIM MOBTOPUTE-TIEM?




1) OB;
2) 03;
3) OK;
4) HU OJIMH U3 BApUAHTOB.

30. YrpaBieHHe TOKOM Yepe3 MOJIEBOH TPAH3UCTOP MPOUCXOIUT OJIaroaps

1) mogade Ha mepexo;] 3aTBOP-UCTOKA MPSIMOTO HAIPSDKEHHUS,

2) yBENTUUEHHIO KOHIIEHTPAIIH HEOCHOBHBIX HOCHTENEH CTOKA,;

3) OOMNBIION BENUYHNHE BXOTHOTO COMPOTHBIICHHS;

4) U3MEHEHUIO TOIIMHBI 00CTHEHHOTO CIIOSI 32 CUET M3MECHEHHS HANPSHKEHISI 3aTBOP-MCTOKA.

5.4. Meroauka OLleHKH OCBOCHHSl JUCHMILUINHBI (MoayJs, npakTtuxku. HUP)

ITpu omeHKe pe3yNbTaTOB BHITOIHEHHST KOHTPOJIBHON (JOMamIHeit) paboThHI HCITONB3yeTcsl OMHApHAs CHCTeMa, KOoTopast
IPeAyCMaTpUBACT CIEAYIOLUE PE3yAbTaThl U KPUTEPUH OLICHUBAHMUSA:

Pesynprar oneHuBaHusA Kpurepuu onenku

«3aYTEHO»: BeimonHeHs! Bce 3aJaHus KOHTPOJIBHON paboTHI, JINOO JOMyIIEHbl HE3HAYUTEIbHbIC OMIMOKH HPH
BBINOJIHEHHH.

«HE 3a4TEHO»: CTyzeHT He BBIIOIHUI WX BBHINOJHUI HEIIPAaBIUIBHO 33aJaHUS KOHTPOJIBHON (JoMamtHeil) paOoThL.

ITpu omeHKe pe3ynbTaTOB 3aIIUTHI OTYETOB IT0 JTAOOPATOPHBEIM paboTaM HCIIONB3YeTCs OMHapHAs CHCTeMa («3auTeHOo» / «HE
3a4TEHO), KOTOpas IpeIyCMaTPUBACT CIIEAYIOIINE PE3yIIbTaThl M KPUTCPHH OLCHUBAHUS:

«3a4TEHO) - BBITIOJIHEHbI BCe 3a1aHusl 1aO0paTOPHOM pabOTHI, CTYAEHT OTBETHII Ha BCE KOHTPOJILHBIE BOIIPOCHI.

«He 3auTeHO» - CTyIEHT He BBITIOJIHWII WM BBIITOJTHIII HETIPABUIIBHO 33aaHMs 1a00paTOpHOH pabOTHI, CTyAEHT OTBETHII Ha
KOHTPOJIBHBIE BOIIPOCHI C OIITHOKAMH ITH HE OTBETHII Ha KOHTPOJIBHBIE BOIIPOCEHL.

ITpu noBeaeHnM 3K3aMeHa B MUCbMEHHOH (POpME KPUTEPHUSIMHU OLICHKH SIBIISIFOTCSI

«OTnmaHO»: Bce Bompocs! OmieTa W3M0KEHBI TOTHO (B paMKaxX MPOrpaMMBI Kypca WM JISKIHOHHOTO Kypca) M TOYHO.
CrocoOHOCTh CaMOCTOSATENTBHO MBICIIUTB, SICHO U ITOCIEA0BATEIBFHO H3JIaraTh COAEpKAHIE OTBETA, yMEHHE 0000IIaTh MaTepHal,
JenaTh BbIBOABL. IIpaBuibHBIE OTBETHI HA JOMOIHUTEIbHBIE (IPOBEPOUHBIE) BOMPOCH! B paMKkax Ounera. [TogpoGHOe n3noxenne
OCHOBHBIX MOJI0’KEHHH 0TBeTa B JIucTe ycTHOTO ompoca.

«Xopoox»: Bce BOmpoCH! B IIENOM PacKPHITHI, HO M3JI0XKEHB! HEOCTAaTOYHO MOJHO (He MeHee, 9eM Ha 80 — 90 %), mbo B
OTBETE COAEPKATCS HETOUHOCTH (B UIMEHAX, XPOHOJIOTHH, B HAa3BaHUM TEPMUHA IIPH OHUMAHHUHU €T0 CyTH U T.A.). Hanuane
JOCTaTOYHO MOAPOOHBIX 3amuceit B JIucTe ycTHOTO omnpoca.

«Y IOBIIETBOPUTEIBHO»: W3znoxxeHne Kaxao0ro Bompoca B He MeHee, 4eM Ha 60 %, rpyOble OIIMOKH B ITEPHOIM3AIIIX,
KTacCU()UKANUAX, TPAKTOBKE OCHOBHBIX MOHATHH U T.J. He3HaHHe 0AHOTO U3 BOIIPOCOB MOKET OBITH KOMICHCHPOBAHO APYTUM
BOIIPOCOM (Ha YCMOTpPEHHE MpenoJaBaTelsl) IpH COOTBETCTBYIOIIEH 3anucH B JIucte ycrHoro onpoca. HemocnenosarensHoe
U3JI0KEHNE MaTepuana, HeyMeHHE eNaTh BBIBOIBI.

«HeymoBieTBOpHTEITHHON: OrtcyrcrBue 3ammceif B JIucte ycTHOTO Ompoca, 0TKa3 OT OTBETa, MOJAMEHA OHOTO BOIIpOca
JpYyTuM, HaTW4Ke mmapraiky. V3inoxxeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHUe OCHOBHBIX HOHATHH U TTOJIOKEHUH TEMBIL.
Hecnoco6HOCTB CBA3HO U3NOKUTH MaTepHal.

HpI/I TOBEACHUHN DK3aMC€HA B TUCTAHIIMOHHO B DJICKTPOHHOM PECYPCE KPUTEPUAMU OLICHKU ABJIAIOTCA:

«OTnu4HO»: Ionyuenue 6onee 90 % OanugoB MO TECTY MPHU BHINOJHEHUH TECTA 3@ PETTAMEHTUPOBAHHOE BpEMs
«Xoporo»: Honyuerue ot 75 mo 90 % OaUIOB IO TECTY NPHU BEHIMOJHEHHH TECTA 32 PEIIIAMCHTHPOBAHHOE BPEMs

«Y IOBJIETBOPHUTEIHHON: IMomygenue ot 50 mo 75 % GaIOB O TECTY MPH BHIMOJHEHHH TECTa 32 PETJIAMEHTHPOBAHHOE
BpeMs

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PekomeHayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTABUTEIH 3arnaBue Bubanoreka W3narenbcTBO, TOA, 371. aapec
JI1.1 | B.B. Ympuxun Du3nyecKrue OCHOBBI M.: UIH®PA-M, 2012,
ANIEKTPOHHUKH: YUueOHOe
nmocobue
J1.2 | ®enopos C.B ONeKTpoHUKa : yueOHUK Openbypr: OI'Y, 2015,

http://biblioclub.ru/index.php?
page=book&id=438991(05.04.2019)

6.1.2. Jlono/iHUTe/ILHAS JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIN 3arnaBue Bubaunoreka N3parenscTBoO, rO1, 311. aapec
JI2.1 | I'I"Pexyc, COopHUK 33734 U yIIpaXKHEHUI M.: Boicu. mk, 2001,
AMUN.benoycos IO 3JIEKTPOTEXHUKE U OCHOBAM

EKTPOHUKU




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.2 [ 0.C.Manaxos, CxeMOTexXHHKa HU(BPOBBIX Maruutoropek: MI'TY, 2012,
A.A.PamnoHoB ANIEKTPOHHBIX YCTPOWUCTR:
VYueb. mocobue
JI2.3 | UrymuoB B.H ®duznyecKre OCHOBBI M.:lupexr-Menua, 2014,
MUKPODJIEKTPOHUKH : YUueOHOe http://biblioclub.ru/index.php?
nocobue page=book&id=271708
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTEIHN 3arnaBue bubnuorexa WznarenbcTBo, TOA, 311. azipec
JI3.1 [M.H. JaBeigkun, C.H. |Pacuer omHOKacKagHBIX H® HUTY "MUCuC", 2014,
Backos yCUIIUTENeH Ha OUITOISPHBIX ttps://Ims.misis.ru
Tpau3ucropax: Meroauueckue
YKa3aHHUS 110 BHITOJTHEHHUIO
KOHTPOJIEHOH pabOTHI
JI3.2 | B.P. T'acusipoB duznyeckre 0CHOBBI H® HUTY "MUCuC", 2014,
aneKkTpoHuKH: JIabopaTopHsIii ttps://lms.misis.ru
IPaKTHKyM
JI3.3 |T'acusipos B.P. Pacuer npocreiinmx H® HUTY "MUCuC", 2014,
3IIEKTPOHHBIX IPHOOPOB U ttps://Ims.misis.ru
YCTPOUCTB: YueOHO-
METOIUYECKOE IOCOOHE 10
BBITIOJTHEHHIO PAaCYETHO-
rpadueckoit paboThI
JI3.4 | JIumuu K.B., bensix dusnyeckre 0OCHOBBI H® HUTY MHUCuC, 2019,
J.B. INeKTPOHUKH: JIabopaTopHBIH http://nf.misis.ru; http://elibrary.misis.ru
MPAKTHKyM
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
D1 | Pusudeckue OCHOBBI SIEKTPOHUKA https://Ims.misis.ru
72 | KubepJlennka www.cyberleninka.ru
33 |H® HUTY MUCuC www.nf.misis.ru
4 Kadenpa anexrposnepreTuku u snekTpoTexuuku HD http://kafedra-ee.ru/
HUTY MUCuC
6.3 IlepeueHb MporpaMMHOro odecneyeHus
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Micro-Cap 10 Evaluation
1.3 Microsoft Teams
1.4 |Zoom
1.5 [MATLAB & Simulink
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHANIBHBIX 023 JaHHBIX
U.1 |http://TexskcnepT.pyc/ - «Texakcnept» (MpodeccrHoHaTbHbIE CTPABOYHBIC CHCTEMBI)
N.2 |https://online-electric.ru/dbase.php - Onnaiin >nekTpuk: 6a3a JTaHHBIX
N.3 | http://journals.ioffe.ru/journals/2 - "®u3uka v TeXHUKA MOIYIPOBOJHUKOB"
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenue OcHalueHue
139 Yuebnass maboparopusi (kommbloTepHblii | Kommexkr — yueOHoit  mebenm Ha 24 Mecra  ais
KJIacc) Kabuner KypCOBOTO U | oOyJaromuxcsi, 12 CTalMOHapHBIX KOMIBIOTEPOB  JUIA
JATUIOMHOTO NPOEKTHPOBAHMS, | 00yJaromuxcsi, |  CTaliOHAPHBIA  KOMITBIOTED  JUIS

CaMOCTOSITENIFHOM paboTh! 00yJaromuxcs

npernojaBatenst (BCce C BBIXOJOM B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIN, KOMMYTAaTop, JHOCKa ayJuTOpHas
MenoBas, BeO kamepa Logitech, komonku, moctynm k SUOC
Vuausepcurera MUCHUC wuwepe3 nuuHBI KaOMHET Ha
mwiatpopme LMS Canvas u Moodle, nuieH3nOHHbBIC

nporpammbl MS Office, MS Teams, antuupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

B npounecce u3ydeHus TUCHUILTHHBI BBIIEISAIOT JABa BUIA CAMOCTOSTEILHON PaOOThI: - ayJUTOPHAs; - BHEAYAUTOpHAsl. AyJUTOPHAs
caMOCTOSITeNIbHAs paboTa 10 TUCIUIIHHE BEIIOTHACTCS HA YIeOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IIPETIOIaBaTENs.
BueayautopHas camocTosITenbHas paboTa - IaHupyeMasi yueoHast pabota oOy4yaromumcst, BBITOTHAEMas: BO BHEAYIUTOPHOE
BpeMsl 10 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE IPETIOIaBaTells, HO O€3 €ro HeMoCPeCTBEHHOTO YJacTHsI.




CamocrosTenbHas paboTa, He IPEeayCMOTPEHHAs IPOTPpaMMOil yaeOHOH AMCIUILTHHEL, PACKPHIBAOIIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’KaHue, OCYILECTBIIAETCSA 00yJaloMUMCs HHUIIMATHBHO, C LETbIO PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
s 6o7ee 3 PeKTHBHOTO BBIIOIHEHUS CAMOCTOSTENEHON pabOoTHI IO TUCIUITIIMHE MIPEIoAaBaTelb PEKOMEHAYET HCTOUHHUKHA JUTS
paboTHI, XapaKTepu3yeT HanboJee paoHAIBHYIO METOIUKY CAMOCTOSTENIBHOM paboTHI, JIEMOHCTPHPYET paHee BHIIOTHCHHBIC
oOyJaromucs paboThl U T. 1. Buabl 3a1aHuii A7 BHEAYAUTOPHON CaMOCTOSTENbHON pabOThI, HX COEpKAaHUE U XapaKTep MOTYT
UMETb BapUaTUBHBIN U U PEepEeHIINPOBAHHBINA XapaKTep, yIUThIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATLHO WM TPYIIIaMH CTYeHTOB online (paboTa B JIEKTPOHHOM
uHpopmannonHo-o6paszoBarensHoit cpeae HUTY «MUCuCy» (OQMOC), yacTpio KOTOPOH HEMOCPEACTBEHHO NPEAHA3HAYSHHOHN IS
OCYIIECTBIIEHHS] 00pa30BaTENILHOTO ITpoLecca SBIsIeTcs: DIEKTPOHHBIN 00pa3oBarenbHsblil pecypc LMS Canvas.) 1 Ha 3aHATHSIX B
3aBHCHMOCTH OT IIeIH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSATEIIbHOM PabOTHI, ypOBHS CI0KHOCTH. BO3MOXHO mpoBeeHne
CHHXPOHHOH pabOTHI CO CTyACHTaMH C uctons3oBanrneM Microsoft Teams wnu Zoom. KoHTpods pe3ynbTaToB BHEAYIUTOPHOH
CaMOCTOSITENIbHOI PaboThI OCYIIECTBIISAETCS B MpeJieslax BpEMEHHU, OTBEACHHOTO Ha 00sI3aTeNbHble yueOHbIe 3aHATUS 110
JUCLUIUIMHE Ha MIPAKTHYECKUX , JJAOOPAaTOPHBIX 3aHITHSIX.




