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1. HEJIX OCBOEHUA

1.1

Ienw 0cBOEHHS AUCIUILUIMHEL ()OPMHUPOBAHUE U 3aKPEIUICHNE y 00YJIalOMNX s 3HAHUN O IPHHITUIAX ACHCTBHA
JNIEMEHTOB, TPHOOPOB U YCTPOIICTB NPOMBIILIEHHON IEKTPOHUKH, OCHOBHBIX HX XapaKTepPUCTUKAX U MapaMeTpax,
YCIOBUAX UX 3KCIUIyaTalluH, a TAKXKE BO3MOXKHOCTAX IIPUMEHEHHS B PA3JIMYHBIX YCTPOMCTBAX JIEKTPOIHEPIETUKH.

1.2 | 3agaun: n3yyeHne OCHOB CUCTEMHOTI'0 aHAJIM3a U CUHTE3a MPUMEHUTENIBHO K MPUOOpaM U yCTpOHCTBaM CUIIOBOM
SNEKTPOHHKH; H3y4dEHHE IIPHHIAITOB AEHCTBUA W METOIOB pacdeTa OCHOBHBIX BUIOB IpeoOpa3oBaTeNei AeKTpHIeCcKOi
SHEPTUH, YCHIINTENeH 1 TeHepPaTOPOB MIEKTPHIESCKUX CUTHAJIOB M UCIIOJIB30BAaHHUE UX B 3IEKTPOHHBIX IPHOOPAx 1
yCTpOICTBaX.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI
bnox OIT: b1.B
2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:
2.1.1 |Merposorus
2.1.2 | OCHOBBI TEOPUH IKCIIEPUMEHTA
2.1.3 | DnekTpuyeckue U HEKTPOHHBIE alIapaThl
2.1.4 | DnexkrpuuyecKue MaLIHHbI
2.1.5 |DneMeHTHI CUCTEM aBTOMATHKH
2.1.6  |IIpuknagHas MeXaHHKa
2.1.7 |Teopus BepOSITHOCTEH U MaTEMaTUUECKAsl CTATUCTUKA
2.1.8 | YueOHas mpaxTHKa IO MOJTYYECHHUIO IEPBUIHBIX MTPOPECCHOHANBHBIX YMEHUI
2.1.9 | ®usnueckue OCHOBBI JEKTPOHUKH
2.1.10 | Okonorus
2.1.11 |Maremaruka
2.1.12 | HauepTrarenbHas TeOMETPUS H HHXKEHEpHAS Tpaduka
2.1.13 | DOneKkTpoTeXHUYECKOe U KOHCTPYKIIMOHHOE MaTepHAJIOBEICHUE
2.1.14 | ®uzuka
2.1.15 | Xumus
2.1.16 |IlepconanmbHast 3EKTUBHOCTD
2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeauIecTByoIee:
221 OO01as sHepreTuka
2.2.2 | OCHOBBI MUKPOTIPOLIECCOPHON TEXHUKU
2.2.3 |IIpoekTupOBaHUE HNEKTPOTEXHUIECKUX YCTPOICTB
2.2.4 | CAIIP ycTpOHCTB MEKTPOHUKU
2.2.5 | Cucrems! yIpaBieHHs IEKTPOIPUBOIOB
2.2.6 |DnexTpocHabXeHNE MPOMBIIUICHHBIX TPEAIPHATHH
2.2.7 | ABromaTu3anus THIOBBIX TEXHOJIOTHYECKUX MPOLIECCOB
2.2.8 | ABTOMaTU3UpPOBAHHBIN 3IEKTPONIPUBOJ TUIIOBBIX TEXHOJIOTHYECKUX IIPOLIECCOB
2.2.9 | AnmapatHble cpecTBa M IPOTPaMMHOE O0ecIieueHre KOHTPOJIEPOB
2.2.10 |TocynmapcTBeHHas HTOTOBAs ATTECTAIUS
2.2.11 |IlpenauniaoMHasl IpaKTUKa
2.2.12 | IIporpamMmmupyeMbie TPOMBIIIJICHHBIE KOHTPOJLIEPHI

3. PE3YJIbTATBI OBYUYEHUSA IO JUCIUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHA

YK-3: npoekTupoBaHue u pa3paboTka

3HaTb:

VK-3-31 mpuHIXATBI TPOSKTUPOBAHUS CHIIOBBIX IIPpeoOpa3oBaTeieii B COOTBETCTBHH C TEXHHYECKIM 3aJaHHEM U HOPMATHBHOM
JIOKyMEeHTaIuen

MK-3: 3xcnuryaTanus 00beKTOB NMPo¢ecCHOHAILHOM 1eATeIbHOCTH

3HaTh:

TIK-3-31 crioco6sl 1 METOBI SKCILUTyaTallui CHIIOBBIX BBIIPSAMUTENEH U HHBIX YCTPOHUCTB CUIIOBOM TEXHUKH

OIIK-2: pynaameHTaIBLHAS MOATOTOBKA




3HaTh:

OIIK-2-31 oCHOBHBIE TEPMHHBI H ONIPEAEIECHHS CUIOBOM IEKTPOHUKH

YK-3: npoekTupoBanue U pa3padoTka

Ymern:

VYK-3-V1 BeiOupats 000pya0BaHue IS pealli3aliy MPOCKTa B COOTBETCTBHU C TEXHUICCKUM 33JJaHHEM H TPEOOBAHUSIMU
9KOJIOTHH.

K-3: 3xcnuryaTanus 00beKTOB NPogecCHOHAIBLHOM 1eATeIbHOCTH

YMmerb:

TTIK-3-Y1 npoBoauTh pacuéT U BHIOOP 3JIEMEHTOB CHIIOBOI TEXHUKH

OIIK-2: pynaameHTabHAS MOATOTOBKA

YMmerb:

OIIK-2-Y1 rpadugeckn oToOpaxaTh reOMETpHUIECKUE 00pa3bl 3JTEMEHTOB IIOIyIIPOBOJHIKOBBIX IIpeoOpazoBaTeei

YK-3: npoekTupoBaHue u pa3paboTka

Baanernb:

VK-3-B1 MeromukaMu pacdera cXeM U CHIIOBEIX JIEMEHTOB U PEKHMOB PaOOTHI MpeoOpazoBaTenield, yCTPOUCTB 3aIlINUTHI 1
aBTOMAaTUKU

MK-3: 3xcnuryaTanus 00beKTOB NPo¢ecCHOHAILHOM 1eATeIbHOCTH

Baagern:

IIK-3-B1 HaBbikaMu paboTHI C AIEMEHTAMH CHJIOBOW TEXHUKH U SIEKTPOHUKH

OIIK-2: pynaameHTaIBLHAS MOATOTOBKA

Baanernb:

OIIK-2-B1 HaBblKaMH PacdeTOB [0 ONPECICHUIO IapaMETPOB M XapaKTEPUCTUK YCTPOICTB CHIOBOH JIEKTPOHHUKH

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMITeTeH I i pecypcsl padoTsI

Pa3nen 1. DinemenTHas 0a3a
CUJIOBOJ 2JIEKTPOHMKH.

1.1 CuItoBBIC THOBI. 6 2 OIIK-2-31 J.1
Tupucropsl. 3anupaemsbie OIIK-2-Y1 JI1.2J12.1
tupuctopsl. Knaccudukarms, OIIK-2-B1 2.2
OCHOBHBIE XapaKTEPUCTHKH, D132 53 B4
TapaMeTpsl U CXEMBI
BKITIOUeHUs. /JIex/

1.2 IGBT u MOSFET 6 2 OIIK-2-31 J1.1
TPaH3UCTOPHL. OIIK-2-Y1 JI1.2J12.1
Knaccugukarys, OCHOBHbIC OIIK-2-B1 J12.2
XapaKTEepUCTUKHU, ITapaMeTPhl 010223354
U CXeMBbI BKITIoueHusl. /JIex/

1.3 Br160p cunoBbIx 6 2 OIIK-2-31 J.1
MOJIYTIPOBOTHUKOBBIX OIIK-2-V1 JI1.2J12.1
pruOOPOB IO HANPSHKEHUIO U OIIK-2-B1 IIK- 2.2
Toky. /IIp/ 3-31 TIK-3-V1 | 2192323 54

[IK-3-B1 YK-3
-31 YK-3-V1
YK-3-Bl

1.4 Pacuer notepp 6 2 OIIK-2-31 JI1.1
MIPOBOJIUMOCTH U OIIK-2-V1 JI1.2J12.1
KOMMYTall1 B CHJIOBBIX OIIK-2-B1 IIK- J12.2
MOJIyIIPOBOJHUKOBBIX 3-31IIK-3-V1 | D192 33 54
npubopax. /Ip/ [IK-3-B1 VK-3

-31 YK-3-V1
YK-3-B1




1.5 W3yyeHue xapaKTepUCTUK 10 OIIK-2-31 J1.1
CHJIOBBIX OIIK-2-Y1 JI1.2J12.1
MTOJIYTIPOBOTHUKOBBIX OIIK-2-B1 IIK- JI2.2713.1
npudopos /Cp/ 3-31 TIK-3-VY1 J3.2

[IK-3-B1 YK-3 | D122 33 54
-31 YK-3-V1
YK-3-Bl
Pa3gen 2. Heynpapasemble
BBINPSIMUTEJIH.

2.1 Heynpasnsembie 2 OIIK-2-31 J.1
BeINpsMuTeny. Haznauenwue, OIIK-2-V1 JI1.2J12.1
KIaccuUKAIIs, OIIK-2-B1 IIK- 2.2
(hyHKIMOHAIBHAS CXEeMa. 3-31 TIK-3-V1 | 219233 54
Onnoda3subie TIK-3-B1 YK-3
HEYIpaBIIsieMbIC -31 YK-3-V1
BBIIpAMHTENH. CXEMBI, VK-3-Bl
JuarpaMMbl paboThl U
OCHOBHBIE
XapaxkTepucTuku. /JIex/

2.2 TpexdasHbie HeympapsieMbIe 2 OIIK-2-31 JI1.1
BeIMpsMUTENU. CXEMBI, OIIK-2-Y1 JI1.2J12.1
Juarpammsbl paboThl U OIIK-2-B1 IIK- J12.2
OCHOBHBIE 3-31 [IK-3-V1 | D1 39233 54
XapaKkTepHCTUKH. /JIex/ [IK-3-B1 VK-3

-31 YK-3-V1
YK-3-B1

2.3 Pacuer xapakrepuctux 2 OIIK-2-31 JI1.1
HEYNPaBIIAEMbIX OIIK-2-Y1 JI1.2J12.1
BeInpsiMuteTenei. /I1p/ OIIK-2-B1 2.2

21 22 23 B4

2.4 HUccnenoBanue oqHOo(ha3HOTO 4 OIIK-2-31 JI1.1 I'pynmnosoe KM1 P1
JIBYXIIOJIyIIEPHOTHOTO OIIK-2-V1 JI1.2J12.1 3aHATUE
Beinpsimurens /J1a6/ OIIK-2-B1 JI2.2J13.1

2102223354

2.5 N3ydenue xapakTepucTuk 12 OIIK-2-31 J.1 KM1 P1
HEYIPABIIAEMBIX OIIK-2-V1 JI1.2712.1
BeIIpsamuTenei. /Cp/ OIIK-2-B1 J12.2J13.1

J3.2
31 352 33 54
Pa3gen 3. Ynpasiasiemble
BBINPSIMUTEJIH.

3.1 [Mpunun paboTet 2 OIIK-2-31 J.1
YIPaBISIEMOTO BBINPSIMUTEINS OIIK-2-V1 JI1.2J12.1
Ha Tupuctopax. OmHoda3HbIH OIIK-2-B1 TIK- J12.2
HYJEBOW yIpaBiIsieMbIl 3-31 TIK-3-Y1 | D192 33 54
BeIIpsiMUTENb. [ToHATHE O TIK-3-B1 YK-3
(hazoBOM ympaBICHUH. -31 VK-3-V1
TpexdasHblii HyIeBOH U VK-3-B1
MOCTOBOM yIpaBiisieMbli
BBINPSMUTENb. CXEMBI,

PEKUMBI paObOTHI, BpEMECHHBIC
JUarpaMMbl 1 OCHOBHBIE
XapakTepuCcTUKH. /JIex/

3.2 SIBreHHE KOMMYTAIIMH B 2 OIIK-2-31 J.1
YIPABISIEMBIX OIIK-2-Y1 JI1.2J12.1
BBINpAMUTENAX. BHemnue OIIK-2-B1 IIK- 2.2
XapaKTEePUCTUKU 3-31 1IK-3-Y1 | D1 2233 54
YIpaBIsIeMbIX I1K-3-B1 YK-3
BBIIpMHTENeH. PaboTa -31 VK-3-V1
BBIIPAMHUTENS Ha IPOTUBO- YK-3-Bl

3/1C. BpemenHble
JarpaMMBl B OCHOBHBIE
pexuMsl. PerynupoBodnsie
XapaKTEePUCTUKH
BBITIPSIMHUTEIICH TIPH padoTe
Ha nipotnuBo-3J[C. /Jlex/




33 OHepreTuueckue 2 OIIK-2-31 J1.1
XapaKTePUCTUKH OIIK-2-V1 JI1.2J12.1
YIIPaBISIEMBIX OIIK-2-B1 IIK- 2.2
Bempsamureneit. KI1/1, 3-31 TIK-3-V1 | 2192323 54
K02(ppUIIMEHT MOIITHOCTH, TIK-3-B1 YK-3
rapMOHHYECKUH COCTaB -31 YK-3-V1
BBIIIPAMIIEHHOTO VK-3-Bl
HanpsbkeHue. IIpumenenue
3aMMpaeMbIX TUPUCTOPOB AJIS
yBenmueHns ko3 unrenra
MomrHocTH. /JIex/

34 Pacuer ynpasnsembIx 6 OIIK-2-31 J1.1 I'pynnosoe
BBIIpsIMUTENICH. BBIOOD OIIK-2-V1 JI1.2J12.1 3aHATHE
CHJIOBOTO TpaHC(hopMarTopa, OIIK-2-B1 IIK- J2.2
CXEMBI BBIIPSIMIICHUS U 3-31 IIK-3-Y1 | D192 33 54
tupuctopos. /I1p/ [IK-3-B1 YK-3

-31 YK-3-V1
YK-3-Bl

3.5 HccnenoBanne Tpexga3sHoOTo 4 OIIK-2-31 J1.1 I'pynnosoe KM2 P2
JIBYXIIOJIyIEPUOJHOIO OIIK-2-Y1 JI1.2J12.1 3aHATUE
MOCTOBOTO OIIK-2-B1 JI2.2J13.1
BeIMpsiMuTes /J1a6/ 21 92 23 B4

3.6 HVccnenoBanne oHO(BA3HOTO 4 OIIK-2-31 J1.1 I'pynnosoe KM3 P3
YIIPABISAEMOIO MOCTOBOIO OIIK-2-Y1 JI1.2J12.1 3aHATUE
BhImpsimuTens /J1a6/ OIIK-2-B1 J12.2J13.1

31 352 353 54

3.7 HccnenoBanne omHO(ba3HOTO 6 I1K-3-31 IIK-3- J1.1 I'pynnosoe
YIIPaBIsEMOr0 MOCTOBOTO V1 VK-3-Bl JI1.2J12.1 3aHATHE
BeIpsiMuTes /J1a6/ J12.2J13.1

21 22 23 B4

3.8 N3yuenue xapakTepucTiK 12 OIIK-2-31 JI1.1 KM2,K | P2,P3,P
YIIpaBISEMBIX OIIK-2-V1 JI1.2J12.1 M3,KM 4
Beinpsmureneit /Cp/ OIIK-2-B1 IIK- | JI2.2J13.1 4

3-31 [IK-3-V1 J3.2
[IK-3-B1 YK-3 | 5192323 54
-31 YK-3-V1
VK-3-Bl
Pasnen 4. UnBepTopsl
Be/IOMEbIE CEThIO.

4.1 [TpuHIUI paboTH HHBEPTOPA 2 OIIK-2-31 JI1.1
BEZIOMOTIO CETBIO. OIIK-2-Y1 JI1.2J12.1
PerynupoBouHbIe 1 BHELTHHE OIIK-2-B1 IIK- J12.2
XapaKTEpUCTUKU 3-31 IIK-3-V1 | 12233 54
uaBepropa. /JIex/ IIK-3-B1 VK-3

-31 YK-3-V1
VK-3-Bl

4.2 KomMmyranus B uHBEpTOpax. 2 OIIK-2-31 J.1
Bnusinue pexuma OIIK-2-V1 JI1.2J12.1
IIPEPLIBUCTHIX TOKOB Ha OIIK-2-B1 IIK- 2.2
BHEIIHHME XapaKTEPUCTUKU 3-31 TIK-3-Y1 | D1 352 33 54
HMHBEPTOpPA BEIOMOTO [IK-3-B1 VK-3
cetslo. /JIex/ -31 YK-3-V1

VK-3-Bl

4.3 N3ydenue xapakTepucTuk 12 OIIK-2-31 J.1 P7
HWHBEPTOPOB BETOMBIX OIIK-2-Y1 JI1.2J12.1
cetsio. /Cp/ OIIK-2-B1 IIK- | JI2.2J13.1

3-31 [IK-3-VY1 J3.2
I1IK-3-B1 VK-3 | 31 92 D3 54
-31 YK-3-V1
YK-3-Bl

Pasnea 5. PeBepcuBHbIe
THPHCTOPHbIE
npeodpa3zoBarteJiu.




5.1 CxeMbl BKITIOUEHHSI 2 OIIK-2-31 J.1
PEBEPCUBHBIX TUPUCTOPHBIX OIIK-2-V1 JI1.2J12.1
npeobpaszoBateneit. [IpuHIAT OIIK-2-B1 IIK- J2.2
COBMECTHOTO YIIPaBJICHHS 3-31 TIK-3-V1 | 2192323 54
rpynnaMu THPUCTOPOB. [IK-3-B1
BHemHue XapakTepHUCTHKH
MIPU COBMECTHOM
ynpasieHuu. [lpuanun
pa3IenpHOTO yIpPaBICHUS
TpYyNIIaMd THPHCTOPOB.

BHemHue xapakTepucTUKu
IpH pa3IeabHOM
yrpasieHuu. /Jlex/

5.2 CucteMsl yrpaBjieHUs 2 OIIK-2-31 JI1.1
THPUCTOPHBIMHA OIIK-2-V1 JI1.2J12.1
npeoOpa3oBaTeNsIMH. OIIK-2-B1 IIK- 2.2
Knaccugukarys, OCHOBHbIE 3-31 TIK-3-Y1 | D1 352 33 54
TpeboBaHUSI. IK-3-B1
MHorokaHaJbHbIE U
OJTHOKaHAJbHBIC CHHXPOHHBIE
CUDY. /Jlex/

53 CUDY TupuctopHoro 2 OIIK-2-31 JI1.1
npeoOpa3oBaTens ¢ OIIK-2-Y1 JI1.2J12.1
pa3AenbHBIM yIpPaBIEHUEM. OIIK-2-B1 IIK- 2.2
[TpuHIUI paboThHI 3-31 TIK-3-Y1 | D192 33 54
JIOTUYECKOTO IIK-3-B1
MEePEKITFOYAOIIETO
YCTpOWCTBA U
TepeKITIoYaTess
XapaKTEePUCTHUK.

CornacoBanue
xapakTepucTuk /JIex/

54 Pacuer 31eMeHTOB cu0BOI 2 VK-3-31 VK-3- J1.1 I'pynnosoe
CXEMBI PEBEPCUBHOIO V1 VK-3-Bl JI1.2J12.1 3aHATHE
THPHUCTOPHOTO 2.2
npeobpaszoarens. /T1p/ 2192033 54

5.5 Pacuer ¢a3oBsx u 2 VK-3-31 VK-3- J1.1
PETYIIMPOBOYHBIX Y1 VK-3-B1 JI1.2J12.1
xapaktrepuctuk CUDY u 2.2
TUPUCTOPHOTO 010222354
npeoOpazoBaTens mpu
COBMECTHOM H Pa3JIeIbHOM
ympasieruu. /I1p/

5.6 Pacuer BHEUIHUX U 2 VYK-3-31 VK-3- J1.1
SHEPreTUYECKUX Y1 VK-3-Bl JI1.2J12.1
XapaKTEPUCTUK PEBEPCUBHBIX 2.2
TUPHUCTOPHBIX D12223 54
npeobpaszosateneii. /T1p/

5.7 HccnenoBanne TpexdazHoro 8 YK-3-31 YK-3- J.1 I'pynmosoe
JIBYXIIOJIyIIEPHOTHOTO V1 VK-3-B1 JI1.2J12.1 3aHATUE
MOCTOBOT'O HHBEPTOPA, JI2.2713.1
BEIOMOTO ceThro /J1ab/ D192 03354

5.8 BerlmosiHeHNE KypcoBOTro 32 OIIK-2-31 J.1 P7
npoekra /Cp/ OIIK-2-V1 JI1.2712.1

OIIK-2-B1 IIK- | JI2.2J13.1
3-31 [IK-3-VY1 J3.2
IMK-3-B1 YK-3 | D1 92 23 54
-31 YK-3-V1
VYK-3-Bl
Pazpgen 6.
IIpeoOpa3zoBaTesin

MOCTOAHHOI'0 HATIPAKECHUS.




6.1 ITonmxaronui, 2 OIIK-2-31 JI1.1
MOBBIIIAIOIINN 1 OIIK-2-Y1 JI1.2J12.1
HUHBEPTUPYIOIIUN OIIK-2-B1 IIK- 2.2
npeobpa3oBarenu 3-31 TIK-3-V1 | 2192323 54
MOCTOSTHHOTO HAIPSKEHUS. [IK-3-B1
Juarpammbl paboThl 1
OCHOBHBIE
XapakTepucTuku. /Jlex/

6.2 Koppexrop koaddunmenta 2 OIIK-2-31 J1.1
MOIIIHOCTH Ha 6a3e OIIK-2-Y1 JI1.2J12.1
MOBBINIAIOIIETO OIIK-2-B1 IIK- J2.2
npeobOpaszoBaTens 3-31 TIK-3-Y1 | D1 9233 54
MIOCTOSTHHOTO HAIPSKEHHUSI. [IK-3-B1
HepesepcusHbiii
mpeoOpa3oBaTens C
BO3MOKHOCTBIO peKylepauu
SHepruu. JuarpaMmel
paboTHl 1 OCHOBHBIE
XapaKTePUCTUKH.

PesepcuBHbIit
npeoOpas3oBarenb
MTOCTOSTHHOTO HAIPSHKSHUSI.
CuUMMeETpUYHOE U
HECHUMMETPUYHOE
yrpasieHnue. JuarpaMmmsl
paboTHl 1 OCHOBHBIE
XapakTepucTukH. /JIex/

6.3 Pacuer npeobpasoBareneit 2 OIIK-2-31 J.1 I'pynmoBoe
IIOCTOSTHHOTO HaNpsDKEHWs Ha OIIK-2-V1 JI1.2J12.1 3aHATHE
Tpan3ucropax. /Ip/ OIIK-2-B1 IIK- 2.2

3-31 IIK-3-Y1 | 12233 54
I1IK-3-B1 VK-3
-31 YK-3-V1
VK-3-Bl

6.4 CucTeMbl yIipaBieHus 2 OIIK-2-31 J1.1 I'pynmosoe
npeoOpaszoBaTeIsIMu OIIK-2-V1 JI1.2J12.1 3aHATHE
MTOCTOSIHHOTO OIIK-2-B1 IIK- J2.2
HanpspxeHust. /TIp/ 3-31 IIK-3-V1 | 2192323 54

[IK-3-B1 YK-3
-31 YK-3-V1
VYK-3-Bl

6.5 HccnenoBanue MOCTOBOTO 8 VK-3-31 YK-3- J1.1 I'pynnosoe
LIIMPOTHO-UMITYJIECHOTO Y1 VK-3-Bl JI1.2J12.1 3aHATHE
peoOpa3oBaTens ¢ JI2.2J13.1
CUMMETPUYHBIM 3aKOHOM 01223354
ympasnenus" /J1a6/

6.6 Wzy4yeHue xapaKTepUCTUK 12 YK-3-31 YK-3- J1.1 KM6 P6,P7
npeoOpaszoBarenei Y1 VK-3-Bl JI1.2J12.1
MTOCTOSIHHOTO JI2.2J13.1
Hanpspkerus. /Cp/ J3.2

210222354
Pa3gen 7. ABToHOMHBIE
HHBEPTOPHI H
npeodpa3oBaTe/i YACTOTHI.

7.1 ABTOHOMHBIE UHBEPTOPBI. 2 VYK-3-31 YK-3- J1.1
Hasnauenwue u Y1 YK-3-Bl1 JI1.2J12.1
KIaccu(UKaIvs. 2.2
OpnHoda3HbIi aBTOHOMHBIH D1 92 33 54

UHBEPTOP HANPSIKEHUS Ha
TPaH3UCTOpaXx.
PerynupoBanue BeTHINHBI 1
(hopMBI HANIPSDKEHUS B
01HO(ha3HBIX UHBEPTOPAX.
[MpuHIMT MHAPOTHO-
UMITYJIbCHOM

Moxysauuu. /Jlex/




7.2 Tpexda3Hblit aBBTOHOMHBII 6 2 OIIK-2-31 J1.1
WHBEPTOP HAIPSHKCHUS Ha OIIK-2-V1 JI1.2J12.1
Tpan3ucropax. Cxema, OIIK-2-B1 IIK- 2.2
IPUHIOUT yIpPaBICHUS, 3-31 TIK-3-V1 | 2192323 54
JuarpaMma HanpsDKeHUH. [IK-3-B1 YK-3
PerynupoBanue BenuuuHbI U -31 YK-3-V1
(hopMBI HANIPSDKEHUS B VK-3-Bl
TpexdasHbIX HHBEPTOPAX:
(hopMHpOBaHUE HANIPSHKCHHUN
OTHOCHUTEJIBHO CpEeIHEH
TOYKH UCTOYHUKA TIUTAHUS,
(hopMupoBaHUEe HAIPSHKEHUN
C IIOMOLIbIO
MPOCTPAHCTBEHHOTO BEKTOPA,
(dhopmupoBanue ¢a3HbIX
TOKOB. /Jlex/
7.3 IIpeoOpa3oBaTeny 4aCTOTHI. 6 2 OIIK-2-31 J.1
[IpeoOpa3zoBaTenu co 3BEHOM OIIK-2-Y1 JI1.2J12.1
MIOCTOSIHHOTO TOKa OIIK-2-B1 IIK- 2.2
(ABYX3BCHHBIC 3-31 TIK-3-Y1 | D1 352 33 54
peoOpa30BaTEIN YaCTOTEHI). [IK-3-B1 VK-3
IMpeo6pa3zoBarenu ¢ -31 YK-3-V1
HEMOCPEACTBEHHOI VK-3-B1
cBs3bio. /JIex/
7.4 Pacuer 31eMeHTOB cu0BOI 6 4 VK-3-31 VK-3- J1.1 P7
CXEMBbI aBTOHOMHOTO Y1 VK-3-B1 JI1.2J12.1
WHBEPTOpA Ha 2.2
tpansucropax. /Ip/ D132 33 54
7.5 Pacuer u BeIOOp 6 4 OI1K-2-31 J1.1 P7
npeoOpa3oBaTenei 9acTOThI OIIK-2-Y1 JI1.2J12.1
€O 3BEHOM IOCTOSIHHOT'O OIIK-2-B1 IIK- 2.2
Toka. Criiaxuparomiye 3-31 [IK-3-Y1 | D1 2233 54
Jpoccend, (GUIBTPEI, [IK-3-B1 VK-3
TOpMO3HBIE pe3ucTopsl. /TIp/ -31 YK-3-V1
VK-3-Bl
7.6 Cucrema ynpaBieHHUs 6 4 OIIK-2-31 J1.1 P7
npeoOpa3oBaTels YaCTOTHI C OIIK-2-V1 JI1.2J12.1
BEKTOPHBIM OIIK-2-B1 IIK- 2.2
yrpasneaueM. /TIp/ 3-31 TIK-3-V1 | 212233 54
[IK-3-B1 VK-3
-31 YK-3-V1
YK-3-Bl
7.7 IMoarorosxa k sk3ameny /Cp/ 6 24 OIIK-2-31 J1.1 KM7
OIIK-2-Y1 JI1.2J12.1
OIIK-2-B1 IIK- | JI2.2J13.1
3-31 TIK-3-VY1 J3.2
[IK-3-B1 YK-3 | D122 33 54
-31 YK-3-V1
YK-3-Bl
7.8 [Iposenenue 6 36 OIIK-2-31 KM7
9K3aMeHa /JK3aMeH/ OIIK-2-Y1 D12223 54
OIIK-2-B1 IIK-
3-31 TIK-3-VY1
[IK-3-B1 YK-3
-31 YK-3-V1
VK-3-Bl
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI IS
CaMOCTOSITeJIbHON NOATOTOBKHU
Kon KonTtponsHoe rilli{oief;eoMHe B
KM MepOTIpUSTHE I PBI OMPOCHI JUIs HOATOTOBKU

KOMIIETEHIIAHN




KM1 Jlaboparopras OIIK-2-31;0I0K-2- | 1. Kakue npeumyIiecTBa HMEIOT ABYXIIOIYIIEPUOJHbIE BEIIPSIMUTEIH
pabdota Nel Y1;0IIK-2-B1 repe]] OTHOMOTYIEPUOIHBIMH?
HccnenoBanue 2. Kak onpenennuTts K03 GUINESHT MyTbCannii BEITPIMHUTEIS?
01HO(a3HOTO 3. Kaxue nmpenMyImiecTBa IMEeT MOCTOBAS CXeMa 10 CPAaBHEHHIO C
JBYXIOIyHEPHOIHOT BBIIIPSIMHUTEINIEM C BBIBOJIOM OT CpeJHel TOUKH BTOPUYHOH 0OMOTKH
O BBIIIPAMUTENS Tpancpopmaropa?
4. ITo xakuM mapameTpaM BEIOMPAIOT THUOMIBI IS BEIIPSIMHUTENEi?
KM2 Jlaboparopras IK-3-31;I1K-3- 1. Kak BiusieT eMKOCTb CIJIaXKHMBAIOLIETO KOHJIEHCATOpa HA aMILIUTYLY
pabora Ne2 Y1;IIK-3-B1 MyIbCALUH BBIIPSMICHHOTO HaNpsDKeHUs?
Hccnenosanue 2. Kak n3MeHsATCA aMIUIUTY/1a IMyJIbCALUH BBIIPSMIEHHOTO
TpexdazHoro HANpPsDKEHUS 1 K03()(OUINCHT ITyTbCcalnii, €CIIM 9acTOTa HAIIPSKEHHS
JIBYXIOyHEPHOIHOT CEeTHU YBEJIIMYUTCS B JBa paza?
0 MOCTOBOTO 3. HazoBuTE OCHOBHBIE BUBI CIITAXKHUBAIOIIUX (PUIBTPOB.
BBITIPSIMHUTEIIS 4. OOBsICHUTE IPUHIAT JSHCTBHSA TPeX(pa3HOTO OTHOTAKTHOTO
BBIIIPSMHTEIIS M M300pa3uTe GOpMBI TOKOB M HANIPSHKEHUH B CXEME.
KM3 Jlaboparopras OIIK-2-31;0I1K-2- | 1. YTo HA3BIBAIOT yHIPABISCMBIM H HEYIPABISEMBIM BBIIPSIMUTEIEM U
pabota Ne3 V1;0IIK-2-B1 KaKOBO Pa3IUune MEXIy HUMU?
Hccnenosanne 2. KaxkoBbI OCHOBHBIE XapaKTEPUCTHKHU BBINPSIMUTEIBHBIX YCTPONCTB.
oHO(a3HOTO 3. Ha3zHaueHwne 31eMEHTOB BBITIpMUTENEH (TpanchopmaTopa,
YIIPaBJIIEMOTO BEHTHJIBHOI IPYIIITBI, CIIAXHUBAIOIIETO (GUIBTPA).
MOCTOBOTO 4. N300pa3ure BOJIBT-aMIICPHBIC XapaKTEPUCTHKU OCHOBHBIX
BBITIPSIMHUTEIIS HIIEKTPOAIEMEHTOB, TPUMEHSIOIINXCS B BEHTHIBHBIX TPYIIIax
BBIIIPSMHUTENIFHBIX YCTPOUCTB (ANO0a, THPUCTOPA).
KM4 JlabopaTopHas MK-3-31;I1K-3- 1. CriocoOs!1 yripaBneHus: TAPUCTOPOM. Kak BKITIO-YHUTH U BEIKITIOYUTH
pabora Ne4 Y1;IIK-3-B1 THpUCTOP?
HccnenoBanue 2. JlaiiTe ompeneneHie BHEITHEH XapakTepucTHku. OOBsICHUTE
TpexdazHoro XapakTep ¥ B3aMMHOE PacloJI0KeHHE ITOyICHHBIX B OIBITAX BHEITHUX
YHPaBIsEMOTO XapaKTepUCTUK.
MOCTOBOTO 3. YUro Takoe Mynbcaluy BBITPAMIEHHOTO Hampsike-Hus? Kak
BBITIPSIMHUTEIIS oTpezemsercs
ko umeHtT mynpcanuii?
4. Mepsl 60pBOBI C MyJIbCAITUAMHU?
KMS5 JlaGopatopHas YK-3-31;YK-3- 1. ChopmynupyiitTe onpeneneHue HHBEPTOpa.
padota Ne5 V1;YK-3-B1 2. [lepeuncnure OCHOBHBIE BUbI aBTOHOMHBIX HHBEpTOPOB. JlaiiTe
Hccnenosanue KpaTKyto
Tpex¢azHoro XapaKTEepUCTUKY.
JIBYXTIOJTYIIEPHOTHOT 3. IIpuBeanTE OCHOBHBIE CXEMBI aBTOHOMHBIX HHBEPTOPOB.
0 MOCTOBOTO 4. OnummTe IPUHIHI ASHCTBHIS 0JHO(DA3HOTO aBTOHOMHOTO
HUHBEPTOPA, UHBEPTOpA C
BEIOMOTO CEThIO HYJIEBBIM BBIBOIOM TpaHc(hopMaropa. [IpuBeante cxemy, quarpaMmbl
paboTHI
KM6 JlabopaTopnas VK-3-31;VK-3- 1. ChopmynupyiitTe onpenereHnue MUPOTHO-UMITYIECHOTO
pabota Ne6 Y1;YK-3-B1 npeobpazosatens (LLIUIT).
HccnenoBanue 2. [IpuBeanTe KIaccH(UKANNIO MUPOTHO-UMITYIIBCHBIX
MOCTOBOTO ITHPOTHO npeobpasosareneit (LLINIT).
-MMITYJIECHOTO 3. OnumuTe NPUHIHNI JeUCTBHUS THPUCTOPHOTO IIHPOTHO-UMITYIBCHOTO
npeoOpa3oBaTes ¢ npeobpazosatens (ILINIT) ¢ mapaniensHOM eMKOCTHOW KOMMYTAIHEH.
CHMMETPHYHBIM [IpuBenure cxemy, auarpammsl padbotsl. HasnaueHue ycrpoiicTsa
3aKOHOM NPUHYIATEIFHON KOMMYTAIIHH.
ympasnenus" 4. OnumuTe IPUHIHI ASHCTBHS THPHCTOPHOTO IHUPOTHO-UMITYJILCHOTO

npeoOpazoBarens (LLNIT) ¢ mocnenoBaTensHOM EMKOCTHOM
KOMMYTalUeH.




KM7

DK3aMeH

OIIK-2-31;011K-2-
V1;0IK-2-B1;[TK-3
3LIIK-3-Y 1;1IK-3-
B1;YK-3-31;VK-3-
V1;VK-3-Bl

TeopeTudeckue BOIPOCH! K IK3aMEHY:

1. Cunossle quopl. Kitaccuuxarnus, OCHOBHBIE XapaKTEPUCTHKU U
apaMeTpsl.

2. Tupucropsl. Knaccudukarys, OCHOBHbIE XapaKTEPUCTHKH U
napaMeTpsl. [I0THOCTBIO yIIpaBiseMble THPUCTOPSI.

3. Cunossle Tpanzucropsl. Kitaccuuxanms, 0oCHOBHbIE
XapakTepucTUKU U napamerpsl. IGBT — Tpan3ucropsl.

4. Heynpasnsemsle Beimpsamurenu. HasHadenue, knaccudukanus,
(YHKIMOHAIIbHAS CXEMa.

5. OngHOda3HBIE HEYNIpaBIIeMbIe BRIIPIMUATENH. CXEMBI, THarpaMMBI
pabOTHI 1 OCHOBHBIE XaPAKTEPUCTUKH.

6. Tpexdazneie HeypaBiIsieMble BRIIPAMUTENH. CXeMbl, AUarpaMMbl
pabOoThI 1 OCHOBHBIE XaPAKTEPUCTUKH.

7. TpexdazHblil Hy/IeBO ypaBIseMbIi BRIIPIMUATETH. CXEMBI,
pexuMBI pabOThI, BpeMEHHBIE JHAarPaMMBbl 1 OCHOBHBIE
XapaKTEePUCTUKH.

8. Tpex(a3HbIif MOCTOBOH YIIPABIAEMBII BEIIPAMHATENE. CXEMHBI,
PeXUMBI pabOTHI, BpeMEHHBIE JHAarPaMMBI 1 OCHOBHEIE
XapaKTEePUCTUKH.

9. SIBneHne KOMMYTALUK B YIIPABIIsEMbIX BBINIPIMUTENAX.

10. BHemHue XapaKTepUCTUKU YIPABIIIEMbIX BBIIPSIMUTEIICH.

11. Pabora BempsMuTenst Ha mpotuBo-3/]C. BpeMeHHbIe qUarpaMmel U
OCHOBHBIE PEXHMBI.

12. PerymipoBoUHBIe XapaKTePUCTHKH BRIIPSIMATENEH ITpH paboTe Ha
npotuBo-3/[C.

13. DHepreTHueckue XapakTEePUCTHKU YIIPABISIEMBIX BBIIPSIMUTENCH.
KII, k03¢ HUIHEHT MOIIIHOCTH, TApMOHUYIECKUN COCTaB
BBITIPSIMIICHHOTO HaIpsDKEHHE.

14. IlpuMeHeHHe 3anupaeMbIX TUPUCTOPOB AT yBEITHUCHUS

K03 (UIIHEHTa MOIIIHOCTH.

15. IlpuHIMI pabOTH HHBEPTOPA BEIOMOTO CETHIO.

16. PerynupoBOoYHbIE U BHELIHUE XapaKTEPUCTUKUA HHBEPTOPA
BEJIOMOTO CETHIO.

17. KommyTanusi B MHBEpTOpax.

18. Biusinue pesxuMa NMpepbIBUCTBIX TOKOB HA BHEILIHME
XapaKTepPUCTUKU UHBEPTOPA BEIOMOTO CETHIO.

19. CxeMbl BKJIFOUEHHUST PEBEPCUBHBIX TUPUCTOPHBIX
npeoOpasoBaTelei.

20. IIpyHIUI COBMECTHOIO YIpPaBJIEHHs IPYIIIaMU TUHPHCTOPOB.
BHemnraue xapakTepUCTUKH ITPU COBMECTHOM YIIPABICHHH.
JloCTOMHCTBA U HETOCTATKU.

21. IlpuHIUI pa3AenbHOTO YIPABIEHUS IPyINIaMU TUPUCTOPOB.
Brenraue xapakTepUCTUKH IIPU pa3iebHOM yIPaBICHUH.
JIoCTOMHCTBA U HETOCTATKU.

22. CucteMsl yIpaBJIeHNS THPUCTOPHBIMH IIPEOOPa30BaTEISIMH.
Knaccudukanmus, ocHOBHBIE TpeOOBaHNUS.

23. Muorokanansnble cuaxponusie CUDY. [Ipunuun paboTsl.
OCHOBHBIE JOCTOMHCTBA U HEIOCTATKH.

24. OmHokaHanbHBEIEe cuHXpoHHBIE CU®Y. [TpuHINT paboTs!.
OCHOBHBIE JOCTOMHCTBA U HEIOCTATKH.

25. CU®Y THpHCTOPHOTO MpeobpazoBaTessi ¢ pa3aeabHbIM
yrpasieHreM. [IprHIH paboTHI JIOTHYECKOTO TePEKITIOYAOIIETo
YCTPOMCTBA U NepeKiIrouaTens xapakrepuctuk. CornacoBanue
XapaKTepUCTUK.

26. [Tonmwxkaromuii mpeoOpa3oBaTelb TOCTOSHHOTO HAIPSHKESHHUS.
JlmarpaMmel pabOTHI 1 OCHOBHBIE XaPaKTEPUCTHKH.

27. IoBsImaromuii mpeobpa3oBaTenb IOCTOSHHOTO HAMPSKEHHUS.
JuarpaMmel pabOThl 1 OCHOBHBIE XapPAKTEPUCTUKH.

28. MHBepTUpyIONIHiA peoOpa3oBaTeh MOCTOSHHOTO HAPSDKEHHS.
JlmarpaMmel pabOTHI 1 OCHOBHBIE XaPAKTEPUCTHKH.

29. KoppekTop koadduiinenTa MOIIHOCTH Ha 6a3e MOBBIIIAIOLIETO
npeoOpa3oBaTens NOCTOSHHO-TO HANPSKEHUSL.

30. HepeBepcuBHbIi TpeoOpa3oBaTellb ¢ BO3MOKHOCTBIO pEeKyIepaIiiu
sHepruu. JluarpaMmsl paboTH U OCHOBHBIE XapaKTEPHCTHKH.

31. PeBepcuBHbIii TpeoOpa3oBaTeNlb MOCTOSHHOTO HAMPSKEHUSL.
CumMeTpuyaHOe yrpasiieHne. J[narpaMMer paboThl 1 OCHOBHEIE
XapaKTEePUCTHKH.

32. PeBepcuBHBII npeoOpa3zoBaTenb NOCTOSIHHOTO HAMPSKEHUSL.




Hecummerpuunoe ynpasnenue. JluarpaMMsl paboThl 1 OCHOBHBIE
XapaKTEePUCTUKH.

33. ABTOHOMHBIE HHBepTOpHI. HasHadueHue u kiaccudukarus.

34. OnHO(a3HEBII aBTOHOMHBIA HHBEPTOP HANPSDKEHUS HA
TpaH3UCTOpaXx.

35. Tpexda3Hblit aBBTOHOMHBIF HHBEPTOP HATIPSHKCHUS HA
TpaH3ucTopax. Cxema, IPHHITHI YIIPABJICHHA, JHarpaMMa HallpsDKeHUH.
36. PerynmupoBaHue BeTU4IHUHBI U (OPMBI HAIIPSKEHHS B OAHO(DAZHBIX
uHBepTopax. [IpHHIUN MUPOTHO-UMITYILCHOM MOIYISLIUH.

37. PerynmupoBaHue BeTHINHBI M (POPMBI HAIIPSDKEHHUS B TpeX(azHBIX
MHBEPTOpax — (GOpMHUPOBAHNE HANIPSDKEHUH OTHOCUTENIBEHO CpeaHeit
TOUYKH UCTOYHHKA MTUTAHUSI.

38. PerynupoBanue BeNUUUHBI U (OPMBI HAIIPSDKEHUS B TPEX(PasHBIX
HMHBEPTOpax — GOPMHUPOBAHNE HANIPSKEHUH C TOMOIITBIO
HIPOCTPAaHCTBEHHOTO BEKTOPA.

39. PerynupoBaHue BeNUUUHBI U (POPMBI HAIIPSDKEHUS. B TPEXasHbIX
HHBEpTOpax — GpopmMupoBaHne (Ha3HBIX TOKOB.

40. ITpeobpa3zoBaTenn yacToThl. [IpeobpazoBareny co 3BeHOM
MOCTOSIHHOTO TOKa (IBYX3BEHHbIE TPeoOpa3oBaTeNy YacTOTHI).

41. IlpeobpasoBarenu yacToThl. [IpeobpasoBaren ¢
HENOCPEACTBEHHOH CBA3bIO0.

[TpakTrveckue 3aaaHus K 3k3aMeHy (o0rue GopMyITHPOBKH):

1. Paccunrars Toku BO Bcex BeTBsix cxembl mpu V1 =3 B, V2 =1 B, R1
=2 kOMm, R2 =1 kOm, R3 =1 kOm. [1anenuemM HanpsKeHUs HAa U0
npeHeOpeyb.

2. PaccuuraTh TOKH BO BceX BeTBsX cxembl ipu VI =7 B, V2 =12 B,
R1=1,5kOm, R2 =1 kOm, R3 =4 kOwm. [lagennem HanpsoKeHUs HA
JMoJie mpeHeOpeb.

3. ITocTpouTh rpadMK U3MEHEHHUS TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP
R1 =50 Om nipu u3meHenuu HanpspkeHust V1 1o cuHycouaaabHOMy
3aKkoHy ¢ ammuuTynoi 10 B u wacroroit 50 I'n. Haiitu cpennee
3HaUYeHHUE HATPSHKEHUS Ha PEe3UCTOPE 3a MEPHOM, BEIYUCIUTD

ko3 duruent mynscanuu. [lageHueM HanpspKEHUs Ha TUOJIE
peHeOpeys.

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUIIJIMHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hassamue IIpoepsemblie
UHIUKATOPbI ConepxaHue pabOTHI
paboTsI paboTsI N
KOMITeTEHIIN I
P1 JlaGopaTopHas OIIK-2-31;0IIK-2- | 1. B yem ocobeHHOCTH paboOTHl 0AHO(})A3HOTO MOCTOBOTO BBITPSIMUTEIIS
pabora Nel Y1;0IIK-2-B1 Ha aKTUBHO-UHIYKTUBHYIO HATPYy3Ky?
HccnenoBanue 2. Kaxne OBIBArOT cXeMbI 0JJHO(a3HOTO BRIIpsMieHus? Jlaiite
0HO(a3HOTO CPaBHHUTEIbHBIEC XapaKTEPUCTHUKH.
HEYIPaBIIsIeMOTO 3. C noMoIIbI0 KaKUX MapaMeTpoB IIPOU3BOAUTHCS BHIOOP TUOIOB JUIs
BBITIPSIMHUTEIIS CXEeM BBIIPSIMIICHHUS ?

4. IlpoBeanTe aHANMN3 HATPY30YHOH XapaKTEPUCTHKH BBIIPSIMUTEIIS.
5. IlpoBenuTe aHAIU3 SHEPTETHUECKUX XaPAKTEPHUCTHK BBITPSIMHUTEIIS.
6. Uem onpenensercst HAKJIOH BHEIIHEH XapaKTePUCTHKH
BBINPSMUTENS?

7. UeMy paBHO HalpsKEHHE X0JIO0CTOI0 X0a OAHOIOIYIIEPUOIHOTO
BBIIPSIMUTENS 0€3 GUIIbTpa, ¢ EMKOCTHBIM (DHIIETPOM H C
WHIYKTHBHBIM QHIIBTpOM?




P2 Jlaboparopras IK-3-31;11K-3- 1. HazoBuTe ocHOBHBIE TpEX(a3HbIC CXEMBI BBITPIMIICHUS
paboTa Ne2 Y1;IIK-3-B1 2. HazoBUTE OCHOBHBIEC BETMYUHBI, UCTIOJIb3YEMbIC ITPH ONTUCAHUH
HccnenoBanue paboTHI BEIIPSIMATENICH
TpexdazHoro 3. ITo xakuM MpU3HAKAM KJIACCU(PHUITIPYIOTCS BBIIPSIMUTEIH?
JBYXIOIyHEPHOIHOT 4. Kak u3MeHsieTcs COOTHOIIEHHE MEXKAY PUBEACHHBIM HHAYKTUBHBIM
0 MOCTOBOTO CONPOTHBIICHUEM PACCEUBAHUS TPaHC(HOPMATOPA U IIPUBEICHHBIM
BBITIPSIMHUTEIIS AKTHBHBIM COTIPOTHBIEHHEM 0OMOTOK IIPH H3MEHEHHH MOITHOCTH
TpaHcdopmaropa?
5. KakoBa 1acToTa mynbcanuu B H3y4aeMbIX cxemax?
6. Uto Takoe HEeIIpephIBHBIN pesKuM?
7. Uro Takoe BHENTHsS XapakTepucTuka? OT KaKux mapaMeTpoB
3aBUCHUT €€ MOJI0KEHHE B HEIIPEPBIBHOM peKIMeE?
8. Uro Takoe peryaMpoBOYHas XapaKTEPUCTUKA, OT KaKUX MapaMeTpOB
3aBHCHT €€ TTOJIOKEHHE B HETIPEPHIBHOM peXnume?
9. CpaBHUTH Tpéx(Da3zHyIO HYIEBYIO U TpeX(a3HyI0 MOCTOBYIO CXEMBbI
M0 OCHOBHBIM MOKAa3aTENSIM.
P3 JlaGopaTopHas OIIK-2-31;0I1K-2- 1. Kakue ycTpoiicTBa Ha3bIBAIOTCS BRIMPSMUTEISIMU U JIJIS1 4Y€r0 OHU
pabdota Ne3 V1;0I1K-2-B1 npeaHa3HaYaloTCs?
HccnenoBanue 2. HazoBure ycoBus, HCOOXOIUMBIC /IS BKIIOUCHUS U BBIKIIIOUCHHUS
01HO(ha3HOTO JHO/I0B U TUPUCTOPOB.
YIIPaBIIEMOTO 3. OOBsSCHHUTE MPUHIUT PadOTH 0AHO(A3HOTO BBIIPSIMUATENS IPH
MOCTOBOTO AKTHBHOU M aKTMBHO-MHAYKTUBHOM Harpyske.
BBIIIPAMHUTEIS 4. IlosicHUTE BIUSHYE yITa YIPaBICHUS Ha BBIIPIMIICHHOE
HarnpspKeHHe.
5. Ilpoananu3upyiite BIUSHUE XapaKTepa HArpy3KU U yIila yIpaBlleHUs
Ha (hopMy TOKa, HOTPEOIIEMOrO BEINIPSIMUTENEM OT UCTOUHHKA.
6. [TosicHuTE BHEUTHIOO (HArPYy30YHYIO) M SHEPIeTUYECKUE
XapaKTEePUCTUKH BBIIPSIMHTEIIS.
P4 JlabopaTopnas ITK-3-31;I1K-3- 1. HazoBuTE peKUMBI pabOTHI BHIIPSIMHUTEIS
pabota Ned V1;IIK-3-B1 2. Yto Takoe BHEUIHssSI XapaKTeprucTUKa?
HUccnenoBanue 3. Kak cHUMAIOTCsI TIPH BINOJIHEHUN paOOThl BHELITHHE
Tpex¢azHOro XapaKTEePUCTUKH MPU Pa3INYHBIX BUAAX HATPy3KH?
YIIPaBISEMOTO 4. OT 4ero 3aBUCUT BU/J| BHEIIHEH XapaKTEpUCTUKU?
MOCTOBOI'O 5. UTo Takoe rpaHUYHBIA TOK U TPAaHUYHBINA Yroa?
BBIIPSAMUTEINS 6. OT uero 3aBUCUT I'PaHUYHBII TOK U TPAaHUYHBIN yron?
7. Kak onpenenuTs SKCIIepIMEHTATbHOTO TPAaHWYHBIN TOK W TPaHWIHBIN
yron?
8. MOXHO 11 CHATh PETYIUPOBOUYHYIO XapaKTEPUCTHUKY Ha XOJIOCTOM
xony?
P5 JlabopaTopnas YK-3-31;YK-3- 1. B yem oTiMuMe BeQOMOro 1 aBTOHOMHOTO HHBEpTOpa?
pabota Ne5 V1;VK-3-B1 2. Yem oTiiMyaeTcs aBTOHOMHBIN UHBEPTOP HANPSKEHUS OT
HccnenoBanue aBTOHOMHOT'O MHBEPTOpa TOKa?
Tpex¢azHoro 3. 3aueM B MHBEPTOPAX HAMPSKEHHIO BKIIOYAIOTCS 00paTHbIE TUOBI?
JIBYXII0JIyIEpUOJHOT 4. 3auem Ha Bxone AVIH crout konznencarop?
0 MOCTOBOTO 5. Kak 13MeHHTh 4acTOTy BBIXOJHOTO HANPsDKEHUS! aBTOHOMHOTO
UHBEPTOPA, uHBepTopa’?
BEZOMOTO CETBHIO 6. UTo 3aBUCHUT OT HECYLLIEH 4acTOThI?
7. IToka3aTh KOHTYPHI IPOTEKAaHHS TOKa B Tp&xdasnom AH.
8. Kax perynupyercst popma u BenmnurHa HanpsbkeHus B AUH?
9. Kakue aBTOHOMHBIC HHBEPTOPHI HanOoJIEE IEPCIIEKTHBHEI B
SIIEKTPOTIPHBO/IE B HACTOSAIIIEE BPeMs?
P6 JlabopaTopnas VK-3-31;YK-3- 1. MaiiTe cpaBHUTEIHHYIO XapaKTEPUCTUKY CUMMETPUIHOMY,
pabora Ne6 Y1;VK-3-Bl HECHUMMETPHYHOMY U IToo4epeiHOMY criocobam ynpasierus HINTT.
UccnenoBanue 2. BrimosiHuTe aHanu3 sHepreTudeckux xapakrepuctuk HINUIT.
MOCTOBOTO ITHPOTHO 3. BBINONHUTE aHAN3 PErYANPOBOYHON XapaKTEPHCTHKH.
-UMIIyJbCHOTO 4. OOBsicHUTE IPUHINM PabOTHI cCHCTeMBI yrpasieHus [INTT.
npeoOpas3oBaTes ¢ 5. 13 xakux snemeHtoB cocrouT LITNIT?
CHMMETPHYHBIM 6. ITosicanTe nomy4eHHbIe (OPMBI TOKA U HATIPSHKEHHUS, TIOJTydCHHBIE C
3aKOHOM TIOMOIIBIO OcIIyIIorpada.

YIIPABICHUS




P7 KypcoBoii mpoekt OIIK-2-31;0I1K-2- | KypcoBoii mpoeKT BKJIFOYaeT B ceds pa3paboTKy CIEIYIOIINX pa3ie/ioB:
10 TeMe VY 1;0IIK-2-B1;I1K-3 | 1. Pacuer u BEIOOP OCHOBHOTO CHIJIOBOTO 3JIEKTPOOOOPYIOBAHUS
«IIpoekTupoBanue -31;IIK-3-YI;IIK-3- | 2. Pacder u mocTpoeHHEe OCHOBHBIX XapaKTEPHCTHUK MPeoOpa3oBaTes
PEeBEPCHUBHOTO B1;VK-3-31;YK-3- |4acToThI
JIByX3BEHHOTO B1 3.Bb160p OCHOBHBIX KOMIIOHEHTOB 3aLIUTHI IPeoOpa3oBaTelis 4aCTOTHI
npeoOpasoBaTens 1 TOJIYTIPOBOAHUKOBBIX MOJyJEH
JaCTOTHI JUIA
MUTaHUS
ACUHXPOHHOT'O
AIIEKTPOABUTATEIISD)

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble 15 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

®enepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKICHHE
BBICIIETO 00pa30BaHUSA

HannonanbHbIi Hecae10BaTeNbCKUN TEXHOJIOTHYECKUIT YHUBEPCUTET
“MOCKOBCKHI HHCTUTYT CTAJId U CIJIABOB”

HosoTpontxuii ¢pumman

Kacgenpa Sud

SK3AMEHALIMOHHBIN BUJIET NeO

[To nucuunnune "CuiioBas 3neKTpoHuKa"

Hamnpasnenne 13.03.02 «DneKTposHEpreTHKa U 3IeKTPOTEXHIKA

1. Cunossie muonel. Kitaccudukanus, OCHOBHBIC XapaKTEPUCTHKH U ITaPAMETPBI.

2. [TpuHIMI pa3aensHOTO YIpaBIeHHs TPYIIIaMyd THPUCTOPOB. BHENIHNE XapaKTepUCTUKH TIPH Pa3ieibHOM YITPABICHUH.
JlocToMHCTBA U HETOCTATKHU.

3. Paccuurarh TOKM BO Bcex BeTBsiX cxembl ipu V1 =3 B, V2 =1 B, R1 =2 kOMm, R2 = 1 kOm, R3 = 1 kOwm. [Tanenunem
HaTpsOKEHUS Ha THOJIE IPSHEOpeYb.

JucTtannuonHo 3k3aMeH MoxkeT mpoBoauThest B LMS Canvas. Dxk3amenannoHHbii TecT coaepxut 30 3ananuii. Ha pernenne
orBogutcs 30 MuHyT. Pa3pelieHHble ONBITKY - OJHA.
OO6pa3zen 3aganuii 751 9K3aMeHa, MpoBoAUMOro auctaHimoHHo B LMS Canvas (OIIK-2; [TIK-3; YK-3):

1. TBepmoe TeNno MPUHATO CYUTATH MOIYITPOBOTHIUKOM, €CITH Pa3HOCTh SHEPTHIA MEKIAY HIKHUM YPOBHEM 30HBI IPOBOTUMOCTH U
BEPXHHUM YPOBHEM BAJICHTHOM 30HBI:

— PaBna 3;

— Mense 3;

— boapme 3.

2. HesansToe 3JIeKTpOHOM SHEPreTHYECKOE COCTOSIHUE B BAJICHTHOW 30HE, 00J1a/1aloliee OJI0KUTEIBHBIM 3aps0M, Ha3bIBACTCS:
— Ilonewm;

— JIbIpKOi;

— Honom.

3. B pesynbrare nepeMeIeHus 3I€KTPOHOB IPOBOUMOCTH 00pasyercs

— JIpIpouHast IPOBOUMOCTh

— IlepemMeHHas IPOBOIUMOCTD

— DIeKTpOoHHAs TPOBOJUMOCTh

4. Kak 3aBUCHUT TOK TEPMODJIEKTPOHHOW IMUCCHH OT TEMIIEPaTyphbl HarpeBa KaToja u paboTsl BeIXoAa?
— YBenuuuBaercs;

— YMeHbIIaeTcs;

— He usmensercs.

5. B pe3ynbrarte nepemerieHus AbIpok NPOBOJUMOCTH 00pasyercs:
— JIpIpoYHas IpOBOTUMOCTE;

— IlepemMeHHas IPOBOUMOCTD;

— DIeKTpoHHAs IPOBOJUMOCTD.

6. Ecniit B 4eThIpexBaJICHTHBII TepMaHUi JOOABHUTH TSTHBAICHTHBIN MBIIIBSK, TO TaKas IPUMeCh OyJeT Ha3bIBAThCSI:
— AKIIeITOPHOI];

— [IpumecHoit;

— JIOHOpHOHA.

7. BBenenue B MOJIYNPOBOAHUK aTOMOB COOTBETCTBYIOLIEH MPUMECH CIIOCOOCTBYET
— IToBBIILIEHUIO ANEKTPONPOBOAHOCTH;

— IToHMXEHUIO NIEKTPOIPOBOAHOCTH;

— DIeKTPONPOBOIHOCTD HE U3MEHSIETCS.




8. DnexTpudeckuii mepexo MExIy AByMs 00IaCTSIMU MOJIYIIPOBOJHUKA, OJJHA U3 KOTOPBIX UMEET MEKTPONPOBOAHOCTh N—THIIA, &
Jpyrasi p—THIa Ha3bIBAETCH. ..

— DJIeKTpOHHBIH Iepexon;

— p-n IEepexox;

— IosyripoBOJHUKOBBII TIEpEXO/.

9. MOXHO JTK TIOJIYYUTh P-N MIEPEX0/1 MPOCTHIM COMPUKOCHOBEHUEM PA3HBIX TTOTYIPOBOTHUKOBBIX TelN?
— Her;
- Ha;

— HMHuorna.

10. Iuox, npeaHa3HaueHHbIH U1 IpeoOpa3oBaHus NEPEMEHHOI0 TOKA B IIOCTOSIHHBIN HAa3bIBAETCH. ..
— I1OCKOCTHBIN AHO;

— BempsamurensHblit 110,

— TyHHeNnbHBIN JUOL.

11. OguH p-n-nepexon ¥ 2 OMHUUYECKUX KOHTaKTa
— IloaynpoBOAHUKOBBIA TUOL;

— BempsamurensHblil 1uon;

— IInockocTHEIN 1HOA.

12. TTonynmpoBOAHUKOBBIE THOABL, pabOTAIOIIUE B PEKUME HEKTPUIECKOTO POOOsT:

— UmnynbcHBIN 1uon;

— CTabuinTpoH;

— Toueunslid 1HOT;

13. IInockuii aneKTpudecKuil mepexo, JJMHEHHbIe pa3Mepbl KOTOPOT0, ONPEAEISIONINE ero IUI0MIalb, 3HAUUTENEHO 00JIbIIe
HMIMPUHBI P-N-NIEpexoa:

— IIMOCKOCTHBIN ANO;

— CT1abunuTpos;

— ToyeuHBIl U0,

14. IonynpoBOAHUKOBEII IPUOOP C ABYMS IIEPEX0aMU U TpeMs U OoJiee BEIBOJJaMU HA3bIBACTCH. . .
— Mwnox;

— Tpuon;

— bunosmsipHbli TpaH3UCTOP.

15. He cymecTByeT cxeMbl BKIIFOUEHHsI OUITOISPHOTO TPAH3UCTOPA.
— C 0o0ImuM SMHATTEPOM;

— C o0meit 6a30ii;

— C o6mum kanudpaTopom.

16. BbIxon 31EKTPOHOB 3a NPEENbl IOBEPXHOCTH BEIIECTBA IO ACHCTBUEM U3JIy4E€HUS HA3bIBAETCS. ..
— Bremnnit potoaddexr;

— Buyrpennunii potoad ek,

— [IpunynuTensHslit poToaddexr;

17. Ilpu KakuX YCIOBHSIX YCHIHTENb IPEBPAIIACTCS B aBTOI€HEPATOP:
— IIpu nonosxurenbHOM 00paTHOH CBSI3H;

— IIpu orpunarensHoit 00paTHOI CBS3M;

— IIpu obpatHoOi CBsI3U paBHOIA 1.

18. B kakux equHMIIAX U3MEPAIOTCS OCHOBHBIE MTApaMETPhI YCHITUTENEH?
— B BospTax;

— B amnepax;

— B neuubenax.

19. DnexTpoHHOE YCTPOHCTBO, C MTOMOIIBIO KOTOPOTO OCYIECTRIISETCS Pe00pa30BaHIe SHEPTHH ITOCTOSIHHOTO TOKA B SHEPTHIO
HEPEMEHHOT0 TOKa Pa3IM4YHOM (OPMBI Ha3bIBAETCS:

— YcunureneMm NOCTOSHHOTO TOKa;

— BrinmpsiMuTeneM nepeMeHHOTr0 TOKa;

— I'eHepaTopoM dIEKTPUIECKUX KOJIeOaHHIA;

20. PexxuM paboThl OUITOJIIPHOTO TPAH3KCTOPA, IPH KOTOPOM 00a p — n Iepexojia CMEMIeHbI B 00paTHOM HaIpaBJICHUH, TIPH STOM
yepe3 TPaH3UCTOP MPOTEKAI0T CPABHUTEIBHO HEOOBIINE TOKH, HA3bIBAETCS

— PEXKUM HACBILLEHHUS;

— PSXKHMM OTCEUKH;

— aKTUBHBIN PEXUM;

— UHBEPCHBIN peXUM.




21. Pexxum paboThl OUITOIAPHOTO TPAH3UCTOPA, IPU KOTOPOM 00a p — n Iepexo/ia CMEIEeHbI B IPSIMOM HaIlpaBJIeHUH, IPH 3TOM
gepe3 TPAH3UCTOP MPOTEKA0T CPAaBHUTEIHHO OOJNBIINE TOKH, Ha3bI-BaeTCs
— PeXXHM HACHIIIICHNUS;

— PEKHUM OTCEUKH;

— aKTUBHBIA PEXUM;

— UHBEPCHBIN PEXUM.

22. aiire pacum¢pposky [1DIT

— TOJHBIN (HaKTOPHBIN MJIaH;

— TIPEAIeCTBYIONMH (paKTOPHBIN IIJIaH;

— TIOJIHBIH (haKTOPHBII MPOTOTHI,

— HepBBIN (PAKTOPHBIN IUIAH.

23. Pexxum paboTHI OUITOIISIPHOTO TPAH3UCTOPA, IIPH KOTOPOM OJIMH 3 P — Nl IEPEXOI0B CMEIIEH B IIPSMOM HalpaBJIeHHH, a IPyroit
B 00paTHOM, Ha3bIBAETCS

— PEXHMM HACBIILIEHNUS;

— PEXHUM OTCEUKH;

— aKTUBHBIN PEXUM;

— UHBEPCHBIN peXUM.

24. Kakue peXuMBI paboTHI OMITONISIPHOTO TPAH3UCTOPA XapaKTEPHBI IS HMITYJIbCHON paboThI?
— BunonspHsIi TpaH3HCTOP HE PabOTaeT B UMITYJIIbCHOM PEXUME;

— AKTUBHBIH PEKUM U PEXKHUM OTCEUKU;

— Pe)xuM HachIIEHUS U aKTUBHBIM PEXUM;

— PesxuM 0TCEUKH U PeXXUM HACBILLCHUS.

25. Kakoii pexxunm paboThl OUITOJISIPHOTO TPAH3UCTOPA MO3BOJISET BBINOIHATH 3Q(PEKTUBHOE YIIPABICHUE, IPHYEM TPAH3UCTOP
MOXET BBIITOJHATE (YHKIINH aKTHBHOTO JIEMEHTA CXEMBI?

— PEXXUM HACBILEHNUS;

— PEKHUM OTCEUKH;

— aKTUBHBIHA PEXUM;

— UHBEPCHBIN PEXUM.

26. [1pu yBemMUCHNH OTPHLATEIEHOTO HAPSDKEHUS KOJUIEKTOPHBIN TIePeX0.l pacIIupsieTCs M COOTBETCTBEHHO YMEHBINACTCS
muprHa 6a3bl. JTO sIBJIEHHE HOCUT Ha3BaHHE

—abdexra Opiwy;

— s dekra pacuupenus 6a3sl;

— 3 dexra MOTYISAIMA KOJUIEKTOPA,;

— ¢ dexra [Hoxmm.

27. ®u3n4ecKuil CMBICII, KaKOTo h-rapamerpa cooTBETCTBYET KO3 (HHUIIMEHTY 0OpaTHON CBS3HU 110 HAIIPSKCHUIO?
—hl1;
—h22;
—h12;
—h21.

28. ®U3NUECKUI CMBICI, KaKoro h-mapamerpa COOTBETCTBYET BXOJHOMY COMTPOTHUBIICHUIO ITPY KOPOTKOM 3aMbIKaHUX Ha BBIX0OJe?
—hl1;
—h22;
—h12;
—h21.

29. ®u3ngecKuii CMBICH, KakoTo h-mmapaMerpa cooTBeTcTBYeT KO PHUIMEeHTy ITepenadn Toka P KOPOTKOM 3aMBIKaHWHU Ha
BbeIXOE?

—hl1;

—h22;

—hl12;

—h2l1.

30. ®usnyeckuii CMBICI, Kakoro h-mapamMeTpa COOTBETCTBYET BEIXOIHOM MPOBOAUMOCTH IIPH XOJIOCTOM Xo/¢e Ha 6aze?
—hl1;
- h22;
—hl12;
—h21.




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

OreHKa pe3ynbTaToOB 3aMUTH KYpCOBOTO IMIPOEKTA OCYIIECTBIISAETCS 10 OATBHON CHCTEME («OTIMYHOY, «XOPOILIOY,
«yHOBIIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIbHOY). KypcoBas paboTa cuntaeTcs BBINOJIHEHHOI YCIIEITHO, €CIIH IIPH €€ OLIEHUBaHUN
TIOJTy4dCHA OIIEHKA HE HIXKE «YIOBICTBOPHTEIHEHOY.

IIpn moBeneHNM 3aIUTHI B JOPME YCTHOTO ONIPOCA KPUTEPHUSMH OLICHKH SBIISIOTCS

«OTangHO»: Pabora coepXHUT TpaMOTHO H3JIOKEHHYIO PacyeTHYIO 0a3y, XapaKTepu3yeTcs OTCYTCTBHEM OIIMOOK B
pacuerax, JJOTHYHBIM U IIOCJICIOBATEIILHBIM U3JIOKEHUEM MaTepuaia B HOsICHUTeNIbHON yacTh. [Ipu 3ammure paboThl CTyeHT
MOKa3bIBaeT TIIyOOKHE 3HAHMUS BOTIPOCOB TEMBI; CBOOOTHO ONEPUPYET PACYETHBEIMHU JTAaHHBIMI; JIETKO OTBEYACT HA TIOCTABJICHHEIE
BOIIPOCEHL.

«Xopouio»: Pabora colep>KUT rpaMOTHO M3JI0KEHHYIO pPacueTHyI0 0a3y, XapaKTepH3yeTcsi OTCYTCTBHEM OLIMOOK B
pacderax, JJOTHYHBIM U ITOCIIEI0BATEIEHBIM H3JI0KEHHEM MaTepHaia B MOsICHUTENbHOH JacTy. [1py 3amuTe paboTHI CTYIeHT
MOKAa3bIBAaeT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPpyAHEHHIT OTBEYACT Ha MTOCTABIICHHBIC BOIIPOCHI.

«Y 1OBJIETBOPHUTENBHOY: Pabora conepkuT pacueTHyto 0a3y, XapakTepU3yeTcsi HaJIMYUEM OTIENbHBIX OLIMOOK B pacyeTax.
I1pu 3ammTe CTYACHT NMPOSBIISET HEYBEPEHHOCTh, HOKa3bIBaeT cI1a00e 3HaHKHE BOIIPOCOB TEMBI, HE JaeT II0JIHOTO,
apryMEHTHPOBAHHOTO OTBETA Ha 3aJIaHHBIC BOTIPOCHI.

«HeynoBIeTBOpUTEIEHON: PaboTa He conepKUT pacueTHyI0 0a3y, He OTBEYaeT TPEOOBAHMAM, U3JIOKCHHBIM B METOJHUYECKUX
yKa3aHHUsX, IMEeT 3HaYNTENbHbIE OIIMOKH B pacyerax. [Ipy 3amuTe CTYIeHT 3aTPYIHACTCS OTBEYaTh Ha OCTABJICHHBIE BOIIPOCHI
0 TeMe, He 3HAET TEOPUH BOIIPOCa, IIPH OTBETE JIOITYCKAET CYIIECTBEHHBIC OIIHOKH.

OreHKa pe3ynbTaToOB YK3aMeHa OCYIIECTBISICTCS 110 OaTbHOM CHCTEME (KOTIMIHOY, «XOPOIIO», «YAOBIETBOPUTEIHHOY,
«HEYHOBIIETBOPUTEIILHOY). DK3aMEH CUMTAETCs TPOHAEHHBIM YCIICLITHO, €CJIH IIPH €r0 MPOBEICHUH MOJTy4YeHa OLIEHKA HE HIKe
«yHOBIIETBOPUTEIILHOY.

ITpn moBexeHnN 5K3aMeHa B MUCHMEHHOH (hOpMe KPUTEPUSIMH OIIEHKH SBIISTFOTCS

«OTnuaHO»: O0a Bompoca Omirera M3I0XKEHBI MOTHO (B paMKaxX IPOrpaMMBI Kypca WIIH JEKIIHOHHOTO Kypca) U TOYHO.
CrHocoOHOCTh CaMOCTOSTENEHO MBICIHTB, SICHO M TIOCIEA0BATENEHO H3JIaraTh CoJiep>kaHie OTBeTa, yMeHne 00001aTh MaTepual,
JIeTIaTh BRIBOAKL. [IpaBriibHBIC OTBETHI HA JOMOJIHUTEIBHEIE (IPOBEPOYHBIC) BOIPOCH B paMKax Omiera. [TogpoOHoe n3noxenne
OCHOBHBIX IOJIOKEHUH oTBeTa B Jlucte ycTHOTO Oompoca.

«Xopomo»: O6a Bompoca WK OJUH U3 HUX B IIEJIOM PACKPBITHI, HO U3JI0KEHBI HEJOCTATOYHO MOJHO (He MeHee, yeM Ha 80
—90 %), m00 B OTBETE CO/IEPIKATCSI HETOYHOCTH (B MMEHAX, XPOHOJIOTHH, B HA3BAHUU TEP-MHHA IIPH TIOHUMAHHH €r0 CyTH H T.1.).
Hanname moctatouHo moIpoOHBIX 3amnucei B JIucTe yCTHOTO ompoca.

«Y IOBIETBOPUTEILHOY: W3noxxeHne kaxa0ro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble OmMOKH B IMEPHOIU3AIIX,
KinaccuduKalyaxX, TPaKTOBKE OCHOBHBIX MOHATHIT U T.11. He3HaHHE 0THOTO U3 BOIPOCOB MOXKET OBITH KOMIIEHCHPOBAHO JPYTHM
BOIIPOCOM (Ha YCMOTPEHHE TIPEToJaBaTells) IIPH COOTBETCTBYIOIIEH 3ammcH B JIucte ycTHOTO onpoca. HemocnenoBarensHoe
M3JI0KCHNE MaTepuasa, HEyMEeHHE IeNIaTh BBIBOIBI.

«HeynoBneTBopUTEIbHOY: OrcyrcTBue 3anuceil B JIucre ycTHOTO orpoca, 0TKa3 OT OTBETa, HOAMEHa OJHOTO BOIpOca
JpyruM, Hanu4ue mmnapranku. M3noxkeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHue OCHOBHBIX MOHATHH U TOJIOKEHUH TEMBL.
HecnocoOGHOCTE CBS3HO M3JIOKUTH MaTepHal.

IIpu moBeneHnn 3x3aMeHa B (hOpMe KOMITBIOTEPHOTO TECTUPOBAHHS KPUTECPHUAMH OLICHKH SBIISIOTCS:

«OTanyHO»: [Homyuyenue Oonee 90 % GannoB MO TECTY MPH BBHIIOJHEHUU TECTa 33 PErJaMEHTHPOBAHHOE BpeMs
«Xopoto»: IMomydaenue ot 75 mo 90 % OGaJIOB MO TECTY MPH BHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BpPEeMs

«Y 1OBJIETBOPUTEIHHON: IMomygenue ot 50 mo 75 % GayIOB MO TECTY NMPH BHIMOJHEHHN TECTa 338 PETJIAMEHTHPOBAHHOE
BpeMs

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue bubnnoreka W3naTenbcTBO, TO, 371. aapec
JI1.1 | T.C. 3uHOBBEB CuioBasi 3JIEKTPOHHUKA! M.: FOpaiir, 2012,
Y4ebHoe mocobue s
6axanaBpoB
JI1.2 | denucenko .10 OCHOBBI CHJIOBOH Taranpor: M3natensctBo FOxHOTO
npeoOpa3oBaTeIbHON (dbenepanbHOro yHuBepcutera, 2016,
TEXHUKH : y4eOHOE mocooue http://biblioclub.ru/index.php?

page=book&id=493025

6.1.2. lono/IHUTe/ILHAS TUTEPATypa

ABTOpLI, COCTaBUTCIIN 3arnaBue Bubanoreka I/ISZ[aTGJ'ILCTBO, ronm, 2J1. aapec

JI2.1 | C.P.Pe3uHckuii u ap. CuitoBbI€ TIOJTYITPOBOJHUKOBBIE M.: Meramnyprus, 1976,
npeoOpa3oBaTeny B
METaJUTypTHH: CIIPABOYHHK

JI2.2 | Ilapmun A.M. HcToynuku nuranus KpacHosipck : Cubupckuii ¢enepanbHbIi
3IEKTPOTEXHOJIOTUYECKIX YHUBepcHTeT, 2015,
YCTaHOBOK : ydeOHOe mocobue http://biblioclub.ru/index.php?

page=book&id=435721




6.1.3. MeTronuueckue pa3padoTku

ABTOPBI, COCTaBUTEIH 3arnaBue bubnnoreka W3paTenncTBO, TOM, 371. aapec
JI3.1 IIpeoOpa3oBaTenbHast TEXHUKA: Yemnssounck: Yurex-ITpodwu, 2013,
Meroamueckue yka3aHus K ttps://Ims.misis.ru
MPOBEACHUIO JJAOOPATOPHBIX
pabor
JI3.2 | Kocmaros B.1. [IpoekrupoBanue Hosotpounk: HO HUTY "MUCuC",
PEBEPCHBHOTO THPHCTOPHOTO 2012, ttps://lms.misis.ru
npeoOpa3oBaTens:
Meroanueckue ykazaHus 1Mo
BBITIOJTHEHHIO KYPCOBOM
paboTHI
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-Te1eKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
31 | CunoBas 3neKTpOHUKA https://Ims.misis.ru
32 | Poccuiickas HaydHas eKTpoHHAs OHONIHOTEKA www.elibrary.ru
n3 |H® HUTY MUCuC www.nf.misis.ru
D4 | KubepJlennka https://cyberleninka.ru/
6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust
I1.1 |I1O Mathcad 14.0 University Classroom Perpetual
1.2 |IIO Micro-Cap 10 Evaluation
1.3 |IIO Microsoft Teams
1.4 |IIO Zoom
1.5 |IIO MATLAB & Simulink
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
N.1 |https://online-electric.ru/ - OHIalH-DNEKTPUK
N.2 |https://new.fips.ru/ - ®eaepanbHBIl HHCTUTYT MPOMBIIIIEHHONW COOCTBEHHOCTH
.3 |http://window.edu.ru - UudopmarronHas cucrema « EmuHOE OKHO JOCTyma K 00pa30BaTebHBIM pecypcam»
N.4 |http:/electricalschool.info/electronica/994-analogovaja-i-cifrovaja-jelektronika.html - Illkosma m1st 3;eKTpHKOB

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Haznauenune OcuHartienne
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VYuebHas maboparopust

Kommexr 71a00paTOPHOTO o0opynoBaHHs TUTS
HCCICIOBAaHUA W HANaAKW  DJICKTPUYECKUX  IIemei
21013400130, 1.

Kommuiexr 71a60paTOpPHOTO obopynoBaHus ISt
HCCICNIOBAaHWA W HAJNagKW  DJCKTPUYECKWX  Iiemei
21013400131, 1.

Komnnekr  yueOHOro  oOopymoBaHMs  JUIi  M3Y4YEHHS
aeKTpuieckux npruBoaoB 34.2.3.0206, 1 mT.

Kommzekr ydeOHOro  0o0opymOBaHUS OIS H3YYCHUS
aNeKTpudecKkux npuBoaoB 34.2.3.0207, 1 mr.

Crenp n1a00paTOPHBIH JUTSE H3YUYCHUS OCHOB
aBTOMAaTH3aI[UH MIPOU3BOJICTBA, TIPOrPaMMHPOBAHUS
TIPOMBILIICHHBIX KOHTPOJIEPOB u yIIpaBIeHUS
TexHonorunyeckumu oobekrtamu 21013400079, 1 wr.

Crenp nabopaTOpHBIH JUTSE HU3Y4EHUS OCHOB
aBTOMAaTH3aIuH MIPOU3BOJICTBA, MPOTPaMMHUPOBAHHS
MIPOMBIIUICHHBIX KOHTPOJIEPOB u yOpPaBICHUS

TexHosiornyeckumMu oosekramu 21013400080, 1T,

CreHpn 51abopaTOpHBIN JUIA W3y4eHHWS IPOrPaMMHPOBAHHS
MuKpokoHTpoaepos [IM-JIM. 21013400116, 1 .

Crenp naGopaTopHbIil JUli M3ydeHHs NPOrpaMMHPOBaHUS
MuUKpokoHTposuiepoB [IM-JIM. 21013400117, 1 w.

CreHpn 51abopaToOpHBIN JUIA HM3y4eHHWS INPOrPaMMHPOBAHHUS
MUKpokoHTposutepoB [IM-JIM. 21013400118, 1 mT.

Crenp naGopaTopHBIN Ul M3yd4eHHs NPOrpaMMHPOBaHMS
MUKpokoHTposuiepos [IM-JIM. 21013400119, 1 wT.

Crenn  nabGoparopHbli  "ABTOMAaTHKa  Ha  OCHOBE
MPOrPaMMHUPYEMOTO KOHTpOJLIepa Siemens S7"
21013400120, 1 mT.

Crenn  naboparopHblii  "ABTOMAaTHKa  Ha  OCHOBE
MIPOrpaMMHUPYEMOTO KOHTpoOJuIepa Siemens S7"
21013400121, 1 mt.

CreHn maOopaToOpHBIM AT HM3YdEHHS OCHOB IM(POBOH
texHukn "OcHOBBI nudposoil Texmumku" 21013400126, 1
IT.

CreHn ma®opaTOpHBIM AT HM3Y4EHHS OCHOB IM(POBOH
texHukn "OcHOBBI mudposoil Texmmku" 21013400127, 1
IT.

Crenn 11abOpaTOpHBIA JUIT M3y4eHHS OCHOB LHU(PPOBOI
texHukn "OcHOBBI mmdpoBoit Texmmku" 21013400128, 1
IIT.

Crenn 11a0OpaTOpHBIA JUII HM3y4EHHUS OCHOB LHU(POBOI
texHukd "OcHOBBI nmoposoil Texumku" 21013400129, 1
IIT.

Crenn  naGopaTOpHBIA Ui U3y4YEeHUs CHJIOBOM
JNEKTPOHUKU u npeoOpa3oBarelb TEXHHKU
"ITpeobpa3zoBarensHas Texauka" 21013400122, 1 mT.

Crenn  mabopaTOpHBIH Ul U3y4YEeHUs CHJIOBOM
ANEKTPOHUKU u npeobpa3oBartenb TEXHHUKU
"IIpeobpasoBarenbHast Texauka" 21013400123, 1 mr.

Crern  mabopaTOpHBIH JUTS HU3Y4EHUS CHJIOBOM
ANMEKTPOHUKU u npeoOpa3oBarens TEXHHUKU
"IIpeoOpa3oBatenpHast Texuuka" 21013400123, 1 wir.

Crenn  mabopaTOpHBIA TUTSt HU3Y4EHUS CHJIOBOM
SNIEKTPOHUKU u npeoOpa3oBarTens TEXHHUKH

"IIpeoOpazoBarenbHas TexHuka" 21013400125, 1 .
Ocuwmnorpagp FLK-123/001, 1 mT.

Ocumnorpadp GOS-620 FG, 1 mr.

Kommuiexr y4eOHOTro obopynoBaHus TUIIOBO
"I[IporpammupoBanre Mukpokontpoiuiepos "IIM-JIM" | 4
pabounx mecta 21013400269, 1 .

Crannus nasuibHast TopMoBo3aymiHas lukey-852d+, 1 mT.
Cron yueHHYeckui, 25 mr.

Cryn yueHn4eckuid, 26 mr.

Hocka yuennueckas, 1 mr.




139 VYuebnass maboparopus (kommbloTepHsIid | Kommbrotrep B coope, 13 miT.

KJI1acc) Kabuner KypCOBOTO u | Kononku Genius SP-S110, 1 mT.

JUIIIOMHOTO npoexrupoBanus, | [Ipoektop Acer ¢ moTojo4HbIM KperuieHuem P5206(3D), 1
CaMOCTOSITEIILHON paboThl 00y4Jaromuxcs | IIT.

Oxkpan Lumien Eco Picture 200x200 cm, 1 mr.

Kommyrarop D-Link 16mopr, 1 mt.

Be6-kamepa Logitech, 1 .

CroJ1 KOMIIBIOTEPHBIH, 12 1mIT.

Cron yueHn4eckui, 7 mr.

Cryn yyeHnueckuit, 25 wr.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

B nporiecce n3yueHus AUCHUIUIMHBI BBIICIAIOT JBa BU/IA CAMOCTOSITEILHOH pabOThI: - ayIUTOPHAS; - BHEAYJUTOPHAs. AyIUTOpHAsS
CaMOCTOSITENbHAs Pad0Ta MO TUCHHUILIMHE BHIIOJIHACTCS Ha yIeOHBIX 3aHATHAX IOl PYKOBOACTBOM IIPEIO1aBaTENs.
BreayauropHas camocTosTeIbHAS padoTa - INTaHIpyeMast yaeOHast paboTa 00yJaroniMcs, BEIIOTHAEMAs! BO BHEAYJUTOPHOE
BpeMsI [0 3a1aHHI0 U [IPU METOANYECKOM PYKOBOJICTBE MIPEMOAaBaTens, HO 0e3 ero HemoCPeACTBEHHOTO yJacTHsI.
CamocrosiTensHas paboTa, He IPEeAyCMOTPEHHAsI IPOrpaMMON y4eOHOH IMCUUIIMHBI, PAaCKPhIBAIOLICH 1 KOHKPETU3UPYIOIIEH ee
coJiepKaHne, OCYIIECTRIICTCS 00yIaloMUMCcs HHUIIMATHBHO, C IETBI0 PeaT3alii COOCTBEHHBIX YIeOHBIX M HAYYHBIX HHTEPECOB.
Jns 6o1ee 3¢ peKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHON pabOThI IO TUCIUIIIMHE IPEIOAaBaTeNb PEKOMEHAYET UCTOUHHUKH JUIS
paboThl, XapakTepu3yeT HauboJiee PalOHAIBHYI0 METOJUKY CAMOCTOSITEIBEHOM PabOThI, IEMOHCTPUPYET PAHEE BBIOJHEHHBIE
oOy4aromuMucs padoThl U T. 1. Bupl 3anannii 1711 BHEayANTOPHOI CaMOCTOSITENIBHON pabOThI, UX COZIEp)KaHUE M XapaKTep MOTYT
MMETh BapHaTHBHEIHN 1 TuddepeHnInpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHast paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WK TPYHIIaMH CTYAeHTOB online (paboTa B AIEeKTPOHHOU
nHpopMannonHo-oopasosarenbHoi cpene HUTY «MHUCuCy» (QUOC), 4acThio KOTOPOit HEMOCPEACTBEHHO TPeIHA3HAUYCHHOMN IS
OCYITIECTBIECHH 00pa30BaTEIHHOTO TIpoIiecca IBIIeTCS DIeKTPOHHBIH 00pa3oBaTenbHEIH pecypc LMS Canvas.) 1 Ha 3aHATHAX B
3aBUCHMOCTH OT IIeIH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSATEIFHON PabOThI, ypOBHS CI0XKHOCTH. BO3MOXXHO mpoBeieHne
CHUHXPOHHOM paboTHI CO CTyEHTaMU ¢ ucnonb3oBaHueM Microsoft Teams unu Zoom. KoHTpob pe3yabTaToB BHEAYAUTOPHOU
CaMOCTOSTENILHON paboTBHI OCYIIECTBISIETCS B TIPEAENIax BPEMEHH, OTBEICHHOTO Ha 00s3aTelIbHbIC yIeOHbIE 3aHATHS IO
JUCIUITIMHE Ha PAKTHIECKHX , JJAOOPATOPHBIX 3aHATHIX.




