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1. HEJIX OCBOEHUSA

1.1 | Llens u3ydeHns QUCHUILIMHBL: (POPMUPOBAHUE CHCTEMATHUECKUX 3HAHUI M0 BOIIPOCAM NMPOSKTUPOBAHUS U SKCILTyaTalliH
CHCTEeM DIEKTPOCHAOMKEHHS IPOMBIIITIEHHBIX NPEATNPUATHH.

1.2 | 3agaun AUCIMILUIMHBI — YCBOSHUE 00yJaIOIIUMUCS 3HAHUH B cdepe pa3pabOoTKH U IKCILTyaTaIl[H SHEPTeTUIECKUX
YCTAHOBOK, 000PY/IOBaHHUS EKTPOCTAHINH M OACTAHINH; O MPOLECCcaX IMOJIYYSHHS TEIIOBOM U JNIEKTPUYECKOM
SHEPTUH Ha EKTPOCTAHIMAX PA3TMYHOTO THIIA; O COBPEMEHHBIX CHCTEMaX KOHTPOJIS PEKUMOB pabOTHl 000pyJ0BaHUS
00BEKTOB AIEKTPOIHEPTETUKH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Brox OIT: b1.B.JIB.07

2.1 TpeboBanus K npe)IBaanTe.m,Hoﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 |Merponorus

2.1.2 | IIpoekTHBIH HOIX0] B TEXHUKE

2.1.3 | Teopus aBTOMaTHYECKOTO YIIPaBIICHUS

2.1.4 | Teopus 31€KTpOIpUBOLA

2.1.5 |Ludposas n aHamoroBas MEKTPOHUKA

2.1.6 | DnexTpuyecKre MalluHbI

2.1.7 |IlpuxiagHas MexaHHKa

2.1.8 | YueOHasg mpaxTHKa IO MOIYYECHUIO IEPBUIHBIX MTPOPECCHOHANBEHBIX YMEHUI

2.1.9 | Dxomorus

2.1.10 | OneKkTpoTeXHUYECKOEe U KOHCTPYKIIMOHHOE MaTepHaJIOBEICHUE

2.2 Jducuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JaAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeniniecTByoIIee:

2.2.1 ABTOMaTH3PIpOBaHHLIﬁ OJICKTPOIIPUBO/J TUIIOBBIX TEXHOJOTHYCCKUX ITPOLECCOB

2.2.2  |IloaroToBKa K NPOLEAYPE 3aLIUTHI U 3aIUTa BBITYCKHOM KBadH(PUKAIIUOHHONW pabOTHI

2.2.3  |IIpegnumnioMHas mpakTHKa

2.2.4 |IIporpaMMupyemble MPOMBILIIEHHbIE KOHTPOJIIEPHI

3. PE3YJIBTATBI OBYUYEHUA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIETEHIIUSIMHU

K-3: 3xcnayatanust 00beKTOB NPogecCHOHAIBHOM e TeJILHOCTH

3HaTh:

[IK-3-31 mapaMeTpbl U XapaKTEPUCTUKH PEKUMOB paOOThI; pacUeTHBIE COOTHOILIEHUS AJIsl ONPEAEIeHHs TapaMeTPOB PEKUMOB;
METOZBI pacyeTa PeKMMOB PabOThI AIIEKTPOIHEPTETHUECKUX YCTAaHOBOK

IIK-2: mpoekTHpPOBaHNE 00HEKTOB PO ecCHOHAILHOI TeITeTLHOCTH

3HaTb:

[1K-2-31 ocHOBHEIE OIIpEeNICHNS B TIOHATHS B chepe QYHKIIMOHUPOBAHUS Pa3INIHBIX BUIOB IEKTPOIHEPTETHUECKIX YCTAaHOBOK,
poOIIeMbI SHEProcOepexKEeHII U OCHOBHBIE ITyTH UX PEIICHUS

OIIK-5: TeopeTuyeckasi U NpaKkTHYecKasi MpogeccHoHAIbHAs NOATOTOBKA (Croco0eH NPOBOAUTH U3MePEeHUs!
3JIeKTPUYECKUX M HeJIeKTPHYEeCKHX BeJHYMH NPUMEHUTEIbHO K 00beKTaM NpodecCHOHAIBLHOM 1eTeTbHOCTH)

3HaTh:

OIIK-5-31 ocHOBHBIE PEXXUMBI paOOTHI HIEKTPOIHEPTETHUECKAX YCTAHOBOK PA3IMYHOTO HA3HAUCHHUS U UX BIHSIHUC HA
OKPYKAIOIIYIO Cpery

MK-3: 3xcnuiyaTanus 00beKTOB NpodeccHOHAIbHOM 1eATeIbHOCTH

Ymerb:

ITK-3-VY1 onpenensats pesxuMbl 3HSProdhHEKTUBHO HKCIUTyaTallUH U TapaMeTPBl KPUTHIECKOTO COCTOSIHUS 000pYIOBaHHS

IIK-2: npoexTHpoBaHue 00beKTOB NPodecCHOHAILHOM J1eATeIbHOCTH

YMmerb:

TIK-2-Y1 00BbsCHATH (PU3NYECKHE OCHOBBI (DYHKIIMOHUPOBAHUS PA3IMYHBIX BUAOB AEKTPOIHEPTETUICCKUX YCTAHOBOK,
aHAJIM3UPOBATH MPOLECCHI B AEKTPOIHEPTETUUECKIX YCTAHOBKAX B PA3INUHBIX PEXKUMaX padoThI

OIIK-5: Teoperuyeckasi U NpaKkTHYecKasi NpogeccHOHAIBLHAs MOATOTOBKA (CIOCO0eH MPOBOAUTH NU3MEPEHUSI
JIEKTPUYECKUX M HeIJIEKTPHUUYECKUX BeJINYMH NPUMEHUTEIbHO K 00beKTaM NnpogecCHOHAILHOU AeATeIbHOCTH)

YMmerhb:

OIIK-5-VY1 oneHHBaTh COCTOSHHIE MEKTPOIHEPIETHUECKUX YCTAHOBOK TI0 pe3yJbTaTaM U3MEPEHHI OCHOBHBIX ITapaMETPOB




IK-3: 3xcnuiyaTanus 00beKTOB NpodeccHOHAIbHOM 1eATeJIbHOCTH

Baanernb:

[TK-3-B1 0cHOBHBIMH CIIOCOOAMH peaan3alii JHEProcOeperarouux PeKMMOB IKCIUTYaTAIUH TEKTPOIHEPIeTHIECKOTO
o0opynoBaHus

IIK-2: npoexTHpoBaHue 00beKTOB NPodecCHOHAILHON JeATeIbHOCTH

Baagern:

[IK-2-B1 MeTomamu 1 METOIMKAMH pacyeTa peKUMOB PabOThI AIEKTPOIHEPTeTHIECKOT0 000PYAOBaHHS

OIIK-5: TeopeTnyeckasi 1 NpaKTHYecKasi MpPogecCHOHATBLHAS MOATOTOBKA (CIIOCO0EH MPOBOANTH H3MePEHUs

JIEKTPUYECKUX M HEIJIEKTPHUUYECKUX BeJINYMH NPUMEHUTEIBHO K 00beKTaM NnpogecCHOHAILHOU AeATeIbHOCTH)

Baaaernb:

OIIK-5-B1 texHonorusMu HU3MEPCHUS JICKTPUYCCKUX BEJIMYHWH IIPUMCHUTEIIBHO K 00BbeKTaM OHEPICTUKU

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemectrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHSA TEeM /BHJI 3aHATHS/ / Kype HHAUKATOPbI M 1. sieMble
KOMIeTeHIUI pecypcsl padoTsI

Paznen 1. BBenenne B
JHepreTuky. Boipadorka
3J1eKTPOIHEPTUH

1.1 BBeznenue B dHEPreTUKYy. 4 2 OIIK-5-31 JIL.1JI1.2
Tunsl SEKTpUYECKUX OIIK-5-Y1IIK JI1.3 JI1.6
craniuii. OCHOBHBIC -2-31 [1IK-3-31 JI1.7J12.1
coopyxenus I'9C. OcHOBHBIE 2.2
THUIIBI 1 KOMIIOHOBKA 3JJaHUN J12.4J13.1
I'SC. Buabl ruipoTypOHH 1
001aCTH MX IPUMEHCHUS.
[IpuHUMMIBI KEHCTBUA
napoBbix KoTiioB TOC u
ADC, peakTopoB 1
naporenepatopoB ADC.
AnbTepHaTHBHBIE
aneKTpocTaniy. /JIex/

1.2 PasBurne 4 30 OIIK-5-31 J1.2 KM1 P1
aNIeKTpo3HepreTuky Poccuu u OIIK-5-Y1 JI1.7J12.1J13.
3apyOeKHBIX CTpPaH. OIIK-5-B1 IIK- 1
OO0benrHCHNE 2-31 TIK-2-¥1
3JIEKTPOCTAHLIUHN B [IK-2-B1 ITIK-3
sHeprocucTtemsl. Enunas -31 TIK-3-V1
SHepreTuyeckasi cucTemMa TIK-3-B1

Poccuu. N3yuenne cxem
I'2C, TOC u
ADC.Onepreruka PO u
3apyOeKHBIX CTpaH. THITBI
mw10THH. CTPOUTENBCTBO
mwiotuH ['IC. OcobenHocTH
pabotsl I'DC B GanaHce
MOIITHOCTH (B CYTOYHOM
rpauke Harpy3Ku).
DHepreTUYecKue MoKa3aTeIn
KOHJICHCAIIMOHHBIX TEIUTOBBIX
Y aTOMHBIX JJIEKTPUIECKIX
craniuii (TOC u ADC),
napora3oBsix (III'Y) u
razotypOouHHbIX (I'TVY)
ycranoBok TOC.
TexHnyeckoe
BonocHatxerne TOC u ADC.
TonnuBHOE XO35HCTBO
JJIEKTPOCTAHLIUH.
KoMItoHOBKa pa3nu4HBIX
THIOB 3MeKTpocTanid. /Cp/




Pa3nen 2. O61me cBeeHUust
0 cucTremMax

3JIEKTPOCHADKEH U
NMPOMBILLIEHHOT0
NpeAnpUsTHS
2.1 XapakrepucTuka 2 OIIK-5-31 JI1.4 JI1.5
AJIEKTPOTPUEMHHKOB I10 OIIK-5-V1 IIK | JI1.7J12.3J13.
HaJeKHOCTH. Pexxumbl -2-31 [1K-3-31 1
paboTHI 2MEKTPONPUEMHUKOB.
DJeKTpUUYECKHe Harpy3Ku U
nx rpadukw. /Jlex/
2.2 Pacuer anexkrpuueckux 2 OIIK-5-31 J.5 P1
Harpy3ok. /IIp/ OIIK-5-Y1 JI1.7J12.3J13.
OIIK-5-B1 IIK- 1
2-B1
2.3 Uccnenosanue pexxuma 2 OIIK-5-31 JIT.7J13.1 P2
HeWTpanu Ha Mojensx. /J1ab/ OIIK-5-Y1
OIIK-5-B1 IIK-
2-B1 TIK-3-31
2.4 OCOOCHHOCTH ¥ OCHOBHBIC 30 OIIK-5-31 1.4 KM2 P1
TpeboBaHUS K CHCTEMaM OIIK-5-Y1 JI1.7J13.1
ANEKTPOCHAOKEHHS OIIK-5-B1 IIK-
MIPOMBIIIIIEHHBIX 2-31 TIK-2-V1
npeanpustuil. Hanpsoxenus TIK-3-31
IEKTPUUECKUX CETeH.
Pexxumbl HelTpanu
AIEKTPUIECKHIX CETEH.
IIpueMHUKY 3IEKTPUUECKON
SHEPTUH MPOMBIIIJIEHHBIX
npennpustaii. Metoauka
pacdera EeKTPHIECKUX
Harpy3ok. OCHOBHBIE
MIOJIOKEHUS TEXHUKO-
HKOHOMHYECKUX PacyeToB B
anexTpocHabxennu. /Cp/
Paznen 3. Buyrpunexosnie
3J1eKTpUYecKHe CeTH
3.1 OCHOBHBIE CXEMBI LIEXOBBIX 2 OIIK-5-31 JI1.3 J11.4
TpaHC(hOpPMaTOPHBIX OIIK-5-Y1IIK | JI1.7J12.3JI3.
noactaHuui. Meroauka -2-31 [IK-3-31 1
BbIOOpA YUCIIA U MOLTHOCTH
IIEXOBBIX TPaHC(HOPMATOPOB.
OcHOBHOE
ANIEKTPOOOOPYIOBaHKE
LEeXOBBIX cereil. /JIex/
32 Bp160p 4ncia ¥ MOIIHOCTH 2 OIIK-5-31 JI1.3J11.4
[IEXOBBIX TPAHCPOPMATOPOB. OIIK-5-Y1 J.5
Pacuer u BeIOOD ceTeif u OIIK-5-B1 IIK- | JI1.7J12.3J13.
arnmnaparoB 3allUThl 2-B1 IIK-3-B1 1
HanpsbkeHueM g0 1000 B.
Br160p ceueHust MpOBOIOB,
Kabesnel ¥ LIMH 10
HarpeBy. /IIp/
33 UccnenoBanue 2 OIIK-5-31 JI1.7J12.3J13. P2
BBICOKOBOJIETHOTO OIIK-5-Y1 1

Tpanchopmatopa /J1ab/




34

Knaccugukanus nomemnieHuit
1 HapY>KHBIX YCTAHOBOK I10
OKpYXXaroliei cpeze.
CTpyKTypa EeXOBBIX
UIEKTPUUECKUX CETeH.
OcobeHHOCTH
TpaHC(HOPMaTOpPOB B
cucremax
ANEKTPOCHAOKCHUSL.
[MpuHIMI peryaupoBaHus
HaTPSHKEHUS B CUIIOBBIX
TpanchopMaTopax.
ABTOTpaHC(HOPMATOPHI.
KonctpykTBHOE
BBINOJIHEHHE BHYTPHUIIEXOBBIX
AIEKTPUYECKHI ceTei.
OcHOBHOE
ANIEKTPOOOOPYIOBAHNE
LEXOBBIX ceTell. Bribop
CeueHMs. IPOBOJHUKOB IO
SKOHOMUYECKON TIIOTHOCTH
TOKa U IO TIOTepe
HamnpsbkeHus. Pacuer cereit
OCBETHUTEIHHBIX
3IIEKTPOycTaHOBOK. /Cp/

30

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
2-31 IIK-3-31

JI1.7J12.5]13.
1

KM3

P1

Paznen 4. BuyrpuszaBoackoe
3JIeKTPOCHADKeHne

4.1

Boznymssle nuHAM.
KabensHbIe MHAN.
Toxonposoasl. Kaprorpamma
Harpy3ok. /JIex/

OIIK-5-31
OIIK-5-Y1 IIK
-2-31 TIK-2-Y1

[IK-3-31

JI1.7J12.3
2.4
JI2.5713.1

4.2

Pacuer BO3IyIIHBIX 1
KaOenbHBIX JIMHUHA. BeIOOp
ceueHus Tokonposoza. /I1p/

OIIK-5-31
OIIK-5-V1 IIK
-2-Y11IK-3-V1

JI1.7J12.3J13.
1

43

HccnenoBanue pexxumMoB
paboThI BO3AYLIHON JTMHUN
AIIEKTPONIEPEHAUH C
OJHOCTOPOHHUM IHTaHHEM
Ha Mozenu /J1a6/

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
2-31

J1.7

P2

44

Haznauenne u ocobeHHOCTH
NEKTPUUECKUX CeTel
BHYTpPH3aBOJICKOTO
3IIEKTPOCHAOKEHHS
HanpspkeHueMm Boiie 1000 B.
CxeMbl 1 OCHOBHOE
AIIEKTPOOOOPYIOBAHNE
[JIaBHBIX TOHU3UTENBHBIX
nojcranuuii. Komnanoska
TJIaBHBIX TOHU3UTEIBHBIX
noactanuuil. [Ipumenenue
6ounbIx cxem.KoHeTpykiun
pacnpenenuTeTbHBIX
yerpoiicts. /Cp/

20

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
2-V1IIK-3-31
MK-3-¥1 IIK-3
-Bl

JI1.7J13.1

KM4

P1

Pasnea 5. Koporkue
3aMBbIKAHUS B CHCTEMAaX
3JIEKTPOCHADKEHUSI

5.1

DJeKTposHepreTudecKas
CHCTeMa KaK CJIOXKHAs
JMHaMHUYecKasl CUCTeMa.
OJEKTPOIMHAMUYECKOE U
TEePMHYECKOE ICHCTBHUA TOKOB
KOPOTKOTO 3aMbIKaHUS.
Br16op u nposepka
BBICOKOBOJIBTHOM
ammapatypsl. /JIex/

OIIK-5-31
OIIK-5-V1
OIIK-5-B1 IIK-
2-31 [IK-2-V1
[IK-2-B1 IIK-3
-31 TIK-3-Bl1

JI1.1 J11.3
JI1.4 JI1.5
JI1.7J12.3J13.
1




52 PacueTr TOKOB KOPOTKOIO OIIK-5-31 1.4
3aMbIKaHHUs B YCTaHOBKaxX OIIK-5-V1 JI1.7J12.3J13.
HanpspbkeHuem o 1000 OIIK-5-B1 IIK- 1
B. /Mp/ 2-31 TIK-2-Y1

[IK-2-B1 [IK-3
-31 IIK-3-V1
IK-3-B1

5.3 [TonsaTre 0 TUHAMUYECKOM OIIK-5-31 JI1.3 J11.4 KM5 P1
PaBHOBECHH B CHCTEMax OIIK-5-V1 JI1.5 J11.6
ANEKTPOCHAOKEHHS. OIIK-5-B1 IIK- JI1.7J12.3
OCHOBHBIC TTOHSATHSI K 2-31 TIK-2-VY1 J12.4 J12.5
COOTHOIICHMS BEJIMYUH TOKOB [IK-2-B1 IIK-3
KOPOTKOT'O 3aMbIKaHUSI. -31 TIK-3-V1
MaremaTudecKkue MoJIeIu TIK-3-B1

JIMHUI, TEHEPaTOPOB,
TpanchopMaToOpoOB U IIp.
Pacuer TokoB KOPOTKOTO
3aMBIKaHHS B OTHOCHTEIIBHBIX
enuauIax. OToOpaXxeHue
HEePEXOAHOTO Tpolecca B
JIMHEapHU30BaHHOH cucTeMe
BTOpOro nopsaxa. Pacuer
TOKOB KOPOTKOTO 3aMBIKaHUS
B IMEHOBAHHBIX EIUHUIIAX.
Pacuer TOKOB KOPOTKOTO
3aMBIKaHUS OT UCTOYHHUKA
HEOTPaHUYEHHOI MOIHOCTH.
MareMaTHueckue MOJEIN
3JIEMEHTOB SHEPrOCUCTEMBI.
MopnennpoBaHue peKUMOB
KOpPOTKOTO 3aMbIKaHHs B
cucremax
aNeKTpocHabkeHus. Pacuer
BEKTOPHBIX AUarpaMM 1
VIJIOBBIX XapaKTEPHCTHUK Oe3
yuera APB u ¢ yuetom

APB. /Cp/

Pa3nen 6. Komnencanust
PeaKTHBHOW MOIIIHOCTH




6.1

IlonsATue 0 peakTUBHOM
MOILIHCOTH U €€
KoMreHcanuu. bananc
aKTUBHBIX U PEAKTHBHOMN
moIHocTi. OCHOBHBIE
MOTPEOUTETH PEaKTUBHOM
MOIITHOCTH (aCHHXPOHHBIE
JIBUTATEINH, CUIIOBBIE
TpaHCHOPMATOPBIL,
npeoOpa3oBaTenbHbIE
ycTaHOBKH 1 Ap.). Cpencrea
KOMIIEHCAIlU1 PEaKTUBHOU
MoOIHOCTH. OCHOBHBIE
pacueTsl P KOMIIEH AN
PEaKkTUBHOM MOIIHOCTH.
KoHcTpykTHBHOE
BBITIOJIHEHHE W pa3MeIIeHue
KOMIIEHCHPYIOIINX
yerpoiicTB. Beibop
KOMIIEHCUPYIOIIHUX
YCTpOICTB. 3HaUCHUE
MEPOIPUATHH IO
KOMIICHCAllUY PEeaKTUBHOM
MOIITHOCTH. BrusiHue
PEaKTUBHOM MOIIHOCTH Ha
MOTEPHU MOILTHOCTH U
JNIEKTPOIHEPTUU.
OpranuzanroHHbIE
MEpOTPHUITHS TIO
KOMIICHCAllUY PEeaKTUBHOM
MOIITHOCTH: TPABHIBHBII
BBIOOp JIBUTATENEH,
MOHIKEHUE HATIPSIKESHUS
MaJIo3arpyKeHHbIX
JIBUTATEJICH, OTpaHrYeHHE
XO0JIOCTOTO X0/ U T.II.
B3aumooTHoLIEHUS
SHEPrOCHAOKAIOIINX
opraHu3aiuii u
norpeOuTenei
JNIEKTPOIHEPTUU.
HopmaruBHas TOKyMEHTAIHS
B 00J1aCTH KOMIEHCAIIH
peakTuBHOM MoITHOCTH. /Cp/

14

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
2-31 [IK-2-V1
[1K-2-B1 IIK-3
-31 1IK-3-V1
[1IK-3-B1

JI1.3J11.4
JI1.5 J11.6
J1.7

KMe6

Pasznen 7. Peneiinasi 3amura
3JIEKTPOYCTAHOBOK

7.1

TpebGoBaHMA K peneitHoi
3aIUTe 3IEKTPOYCTAHOBOK.
M3amura 1 aBTOMaTHKA
JIMHUH 3JEKTpOIepeiadH.
3amura ¥ aBTOMaTHKA
9JIEMEHTOB CTaHIIUH,
HOACTAHIUS U MOTpeOuTeNeit
JNEKTPUUECKON SHEPIUU
(3ammra reHepaTopos,
TpaHchOpMaTopoB,
nBUTaTENeH U T.1.). /JIex/

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
2-31 IIK-3-31

J1.1
JI1.7J12.5]13.
1




7.2

[ToBpexxnenue u
AHOPMAaJIbHBIE PEKUMBI
paboTHI B SHEPTeTHUECKUX
cucremax. [IpuHnuns
BBITIOJIHEHMS pesieiiHON
3aLIUThl. aKCUMaJIbHO-
TOKOBast 1
nuddepeHnnanbHas 3aluTa.
Pacuer ycraBok pene
TOKOBO#1
3aMUTHIDICKTPOMEXAHUUECK
ue pene: JEeKTPOMarHUTHbIE,
HWHAYKLUOHHBIE. Pene ¢
TepPMETH3NPOBAHHBIMHA
KOHTAaKTaMHU.ABTOMAaTHIECKOE
MOBTOPHOE BKJIIOUEHHE
(AIIB). ABTOMaTHueCKeCKast
qacTOTHas pasrpyska (AYP).
[TonsTue o
MUKPONPOILIECCOPHON
peneiHoii 3amuTe.
HcToyHuKY OnIepaTUBHOIO
TOKa Ha IIOCTOSIHHOM U
MIEPEMEHHOM TOKE.
Tenemexanuzamusa u
JUcTieTYepu3anus Ha
NEKTPOCTAHLMSIX U
MOJICTAaHIMAX . DKCILTyaTaITHs
U(POBLI3 yCTPOIiCTB
peneitnoit 3amurel. /Cp/

15

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
2-31 [IK-2-V1
[1K-2-B1 IIK-3
-31 1IK-3-V1
[1IK-3-B1

J1.5
JI1.7J13.1

KM7

P1

7.3

IToaroTroBka ¥ caada
9K3ameHa /DK3aMeHn/

OIIK-5-31
OIIK-5-Y1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
2.4
JI2.5J13.1

5. ®OHJ OEHOYHbBIX MATEPUAJIOB

5.1. KonTpoJibHbie MeponpusTHs (KOHTPOJIbHAS padoTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.IT), BOMPOCHI IS
CaMOCTOSITeIbHOI MOATOTOBKHU

Konx
KM

KoHTtponwsHOE

ITpoBepsiemble

MEpONpPUSITHE

HUHIUKATOPBI
KOMIIETECHIIUHN

BOHpOCI)I JUIA IOATOTOBKH

KM1

CaMocrosTenbHas
MOJATOTOBKA K
YCTHOMY OIIPOCY 1O
pazneny "BBenenue
B DHEPreTUKy"

OIIK-5-31;IIK-2-
31;1IK-3-31

1) OxapakTepu3yiTe TOTLTMBO-3HEPTeTHUECKIA KoMITIeke PD
2) ITepeuncnure TUIBI HIEKTPOCTAHIUIL

3) I'ne HaxoOAT IpUMEHEHHE MEKTPOXUMHUUECKUE TeHEPaTOPbI?
4) Yto Takoe 3HEPrOEMKOCTh SHEPTOHOCHUTEIS?

5) Kakue THITBI TEIUTOBBIX JBUTATENICH HCTIONB3YI0T Ha TOC?

6) Kakyio ¢pyHKIMIO BHIIIOJIHSET SKOHOMan3ep?

7) Yem otnmuarotrcs I'TY ot [IT'Y?

8) st wero ADC BBIIONHSAIOT 110 2-X U 3-X KOHTYPHBIM cCXeMaMm?
9) Uto Takoe OuosiorHyecKas 3ammnTa’?

10) Kakue tumnsl TypOuH ucrionb3yrot Ha [DC?

11) Yro Takoe nepuBarus?




KM2 CamocTosTenbHas OIIK-5-31;I1K-2- 1) Uro MOHUMAIOT MOJ ANMEKTPOIHEPTeTHIECKON CUCTEMO?
MOAArOTOBKA K 31;11K-3-31 2) Kakwue aeMeHTBI COCTABIISIIOT SHEPTETUYECKYIO CUCTEMY?
YCTHOMY OTIPOCY O 3) Kak xmaccupuuupyroTcst yCTaHOBKH IO HaJISKHOCTH
pazgeny "OOmmue JIEKTPOCHAOKEHUS?
CBEJIEHUS O 4) Yto Takoe dNEeKTpUIECcKast CeTh?
cucremax 5) Kak paccunThIBaIOT 3JIEKTPUUECKUE HATPY3KHU?
IIEKTPOCHAOKECHHS 6) ITo xakuM KpHUTEPHAM KIIACCHPHUITUPYIOTCS MEKTPOTPHEMHUKH?
MPOMBIIICHHOTO 7) Ha xaxue rpyniis! moapasaesnsroTcs JIEeKTPOIPUEMHHIKH TI0 PEXKUMY
npennpusTus"” paboTel?
8) Kakue »1eKTponprHeMHIKH OTHOCATCS K TIEPBOH KaTETOPHH 10
HA/IKHOCTH DIIEKTPOCHAOKEHNUs?
9) Kakue s1exkTponprueMHUKH OTHOCSTCS] KO BTOPOM KaTeropuu 1o
HaJISKHOCTH JIEKTPOCHAOKEHUS?
10) Kakwne 31ekTponprueMHUKNA OTHOCSTCS K TPETeH KaTeropuu 1mo
HA/ICKHOCTH DIIEKTPOCHAOKEeHNUs?
11) Ha3HaueHue U BHJ CYTOYHOTO rpadpuKa MEKTPUUCCKUX HArPY30K
KM3 CamocrosiTenbHas OIIK-5-31;11K-2- 1) Ay 9ero CIy’KUT W 4TO MPEACTABISET cO00 reneparop?
MOATrOTOBKA K 31;11K-3-31 2) Jlnst wero mpeaHa3HaveH TpanchopMaTop, U U3 KaKHX 4acTed oH
YCTHOMY OTIPOCY TIO coctout?
pasneny 3) KakoBo Ha3Ha4YeHHE MarHuT NpoBoja’?
"BHyTpu1IeX0BbIE 4) Kak onpenensioT noTepu B Tpanchopmarope?
JMEKTPUIECKHE 5) Kak ocymecTBisieTcs: peryIinpoBaHUEe HAPSDKCHNUS B
cern" TpanchopmaTtopax?
6) Uto BKIIOYaET B cebs TpaHchopMaTopHast MOACTAHIINA?
7) Kak onpeznenstor MecTo pa3MenieHus TpancdopmaTopHoit
MOJICTAHLIMY Ha TPEANPUATHU?
KM4 CamocTosTenbHas OIIK-5-31;I1K-2- 1) ITepeuncaure cnoco6b! KaHATH3ALUH IEKTPUIECKOil SHEpruu 10 1
MOATOTOBKA K 31;I1K-3-31 kB u Bpimie 1 kB
YCTHOMY OIIpOCY IO 2) Kax npon3BosT BEIOOp ceueHust kabenei?
pazzeny 3) Uto Ha3bIBaeTCS SKOHOMHYECKUM CEYCHUEM MPOBOIA?
"BuyTtpuzaBoackoe 4) Kakue tunsi JIDII BBl 3HaeTe?
ANEKTpOCHa0KeHHE" 5) Uro Takoe “mpomyckHas criocodHocTs” JIDII? OT yero oHa 3aBUCUT?
6) ITepcriexTuBHI pa3BUTHA 3aKPHITHIX JIDIT
7) Yto Takoe ra30M30JMpOBaHHBIC Kabenn?
8) Uro mpencraBistoT co00i KOHCTPYKTUBHO BO3IYIIHBIC JIHHU?
9) Ilepeuncnure THIIBI TOKOIPOBOIOB.
KMS5 CamocTosiTenpHas OIIK-5-31;I1K-2- 1) Kakoe cocTosiHAE CHCTEMBI JIEKTPOCHAOKEHHE TIPUHSITO CUUTATD
MIOATOTOBKA K 31;I1K-3-31 YCTaHOBUBIIEMCS?
YCTHOMY OIIPOCY 1O 2) KakoBbl IpHUMHBI BOSHUKHOBEHUS 2JIEKTPOMArHUTHBIX IIEPEX0HbBIX
pazneny "KopoTkue MIPOIIECCOB B CUCTEMaX 3JIEKTPOCHAOKECHNUS?
3aMbIKaHus" 3) Uro Ha3BIBAIOT KOPOTKUM 3aMBIKAHHUEM?
4) Kakue 3a1auu pemaroT Ipu pacueTe IeKTPOMarHUTHBIX
NEPEXOIHBIX TPOLECCOB?
5) IepeuncnuTe KOMMYECTBEHHBIE OLICHKN XapaKTepa IIepexoTHOTO
mpouecca
6) Uto ouleHNBaeT TEpMHUYECKasi CTOMKOCTh IIepexXoJHOro npouecca?
7) ITo xakoii BeTHYHHE OLIEHUBAIOT AJICKTPOINHAMUYECKYIO CTOMKOCTE?
8) OT uero 3aBHCHUT ATUTEIHLHOCTB IIEPEXOTHOTO Mporecca?
KM6 CamocTrosTenpHas OIIK-5-31;ITK-2- 1) [aiiTe onpeneneHne peakTUBHON MOIITHOCTH
MMOATOTOBKA K 31;11K-3-31 2) Ilepeuncnure ycTpOUCTBa, KOTOPBHIE CHIKAIOT KO PHUITHESHT

YCTHOMY OTIPOCY T10
pasneny
"KoMmneuncaus
pEaKTUBHOM
MOIITHOCTH"

MOIITHOCTH CHCTEMBI
3) ITepeuncnure OCHOBHBIE THIIHI KOMIIEHCHPYIOIINX YCTPOHCTB
4) Kak mpou3BOIsT BEIOOP KOMIIEHCHPYIOIIUX YCTPOHCTB?

5) YKaxxute MecTa yCTaHOBKH KOHAEHCATOPOB Ha MOACTAHIUH




KM7

CaMocTtosTenbHas
MOJrOTOBKA K
YCTHOMY OTIPOCY TIO
pazneny "Peneitnas
3aIIuTa
3JIEKTPOYCTaHOBOK"

OIIK-5-31;I1K-2-
31;1IK-3-31

1) Kaxue TpeboBaHUS MPEABSIBISAIOTCSA K yCTPOUCTBAM 3aIIUTHI?

2) Kakue cpencTBa UCIIONIB3YIOT AJIS 3aILUTHI CETEH OT KOPOTKUX
3aMBbIKaHUN?

3) Uro Takoe BpeMATOKOBas XapaKTepUCTUKa?

4) Ot yero 3auMIIaeT e KOMOMHUPOBAHHBIN aBTOMAaTUYECKUIt
BBIKJIIOYATENb?

5) Kax BBIOMPAIOT TOK CpabaTHIBAHUS CPEICTB 3aIIUTHI?

6) B xakux sJeMeHTax dNeKTPUIECKOi CeTH BO3HUKAIOT MOTEPH
SHEpruu?

7) Uem onpenemnsieTcs BEMMYMHA ITOTEPh SHEPTHH B AEKTPHUCCKIX
cersax?

8) Kaxoii sHepreTHuecKuii mokasarenb HOPMUPYETCS AT KPYIMHBIX
noTpeduTesneil SHepruu 1 noyemy?

9) Ilepeuncnure Mepsl, MPUMEHAEMBIE [UTS TIOBBIIICHNS KAYeCTBa
HOTPeOIIEMOI JIEKTPOIHEPTUN

5.2. Ilepeyenn padoT, BbINOJIHSIE

MbIX 10 AucuumuinHe (Kypcoasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboTsl

Hazsanune
paboTsl

[IpoBepsiembie
HWHIAUKATOPBI
KOMITETEHIIUH

Copnepxanue pabOTHI

Pl

VCTHBIN J0KIa] 110
CaMOCTOSTEIBHOM
pabore

OIIK-5-31;011K-5-
V1;TIK-2-31;TTK-2-
Y 1;1IK-3-31;1TK-3-
V1

ITpumeps! TeMBbI TOKJIAA0B 0 CAMOCTOSTENILHON paboTe

1) Onepreruka PO u 3apyOexHBIX CTpaH

2) CrpoutensctBo mioTuH [ OC

3) Ocobennoctu pabotsl I'DC B GanaHce MOLUTHOCTH (B CyTOUHOM
rpaduke Harpy3Kn)

4) Texumueckoe BogocHaOxkenne TOC u ADC

5) TonmuBHOE XO3SCTBO MEKTPOCTAHLIUI

6) OCHOBHBIE IT0JIOKEHUSI TEXHUKO-?)KOHOMUYECKUX PACUETOB B
ANEKTPOCHAOKESHUN

7) OcobeHHOCTH TpaHC(HOPMATOPOB B CUCTEMAX AIIEKTPOCHAOKEHHS
8) [IpuHLIHMT perynupoBaHUs HAPSKEHUS B CUIIOBBIX
TpaHcdopMmaTopax

9) ABTOTpaHChHOpPMATOPEI

10) KoHCTpYKTHBHOE BBITIOJTHEHHE BHYTPUIIEXOBBIX 3JIEKTPHUECKUN
ceTen

11) OcHoBHOE 311eKTPO0OOPYIOBAaHIE IIEXOBBIX CeTeH

12) KoMIOHOBKA TJIaBHBIX TOHU3UTEIbHBIX IO ICTAHIIHIA

13) IlpumMeHeHHne OJIOYHBIX CXEM

14) KoHCTpYKIINH pacnpeeTuTebHBIX YCTPOHCTB

15) OTobpaxxeHune MepexoHOTO Mpoliecca B THHEAPU30BaHHON CUCTEME
BTOPOTO MOpsAKA

16) MaremaTHuecK1e MOJEIH HIEMEHTOB SHEPTOCUCTEMBI

17) DnekTpoMexaHUUECKHe peie: JICKTPOMarHUTHBIC, HHIYKITHOHHBIC.
Pene ¢ repMeTH3NPOBaHHBEIMU KOHTAKTaMU

18) UcToyHMKM OTIEpaTUBHOIO TOKA Ha MOCTOSIHHOM U IIEpEMEHHOM
TOKE

19) TenemexaHU3aus U TUCIICTYSPHU3AIIS Ha DIICKTPOCTAHINAX H
MOJICTAHIUSIX

20) Dkcrutyartarys UpPOBbIE YCTPONUCTB peeHHON 3aIlUThI

P2

JlabopaTopHsbie
paboTHI

OIIK-5-31;0I1K-5-
V1;0IIK-5-B;IIK-2
-3L;IIK-2-V1;T1K-2-
BI;IIK-3-31;I1K-3-
V1;IIK-3-B1

JlabopaTopHbIe pabOTHI TOAPA3YMEBAIOT H3YUCHHE CICTYFOLIHX
BOIIPOCOB: HCCIICIOBAaHHUE PEKMMa HEUTPaIH Ha MOJEIIAX,

HCCIEI0BaHNE BBICOKOBOJIBTHOTO TpaHC(HOPMAaTOpa,
UCCIICIOBAaHUE PEKUMOB pabOTHI BO3IYIIHOMN JTMHUM 3JICKTPOIIEPEIauu C
OHOCTOPOHHUM IHTaHHEM Ha MOJIEIH,

5.3. OueHo4yHbIe MaTepHaJIbI, HCIOJb3yeMble I IK3aMeHa (onucanne OUJIeTOB, TECTOB M T.II1.)

OK3aMeHaINOHHBIN OMIIET 1o IUCIMIUINHE BKIIIOYACT B ceOs 1Ba TEOPETHUYECKUX BOIPOCH! II0 TeMaM, H3JI0KEHHBIM B 4 pazferne
nmarHoi PIT/I. Bunetsl xpaHsaTcs Ha Kadeape U yTBep:KACHBI €¢ 3aBSYFOIIIM.

ITpumepsl BONpocoB U 3ajaHUil KOMIIBIOTEPHOI'O TECTUPOBAHUS
DNeKTpUYEeCKasi CTaHLIUA — 3TO. ..
OJIEKTPOYCTAHOBKA, MPOU3BOAAIIAA DJICKTPUICCKYIO SHEPTUIO

3JIEKTPOYCTAHOBKA, IPOU3BOJIAIIAS SJIEKTPUUECKYIO U TETIJIOBYIO SHEPIHIO

9JICKTPOYCTAaHOBKA, IMPOU3BOAAIIAA JICKTPUICCKYIO WIH IJICKTPUYICCKYIO U TCIIJIOBYIO DOHCPIHIO

SHEKTpI/I‘{eCKaﬂ noJaCTaHIuA — 3TO...

9NEKTPOYCTAHOBKA, MPeJHA3HAYCHHAS VISl [IPHeMa U IPe0Opa30BaHMs dISKTPUYECKOH SHEPTHU
IEKTPOYCTAHOBKA, B KOTOPOI IPOU3BOANUTCS, MPeodpasyercsi, MOTPeOIISIeTCs AMEKTPOIHEPTHS




QJIEKTPOYCTAHOBKA, IPOU3BOAAIIAA DJIECKTPUICCKYIO U TCIIJIOBYIO DOHEPIUIO

B coctaB EDC P® He BX0auT 00BbeIUHEHHAS SHEPTETHIECKAsT CHCTEMA
VYpana

Cubupu

Bocroxka

Cesepo-3amana

Cesepnoro Kaskaza

TpamuunoHHBIE MEKTPOCTAHINH 3TO. ..
K3C, CoC

I5C, TEOT2C

ADC, I'9C, KBC

MexaHuueckasi SHEprUs BOAHOTO IMTOTOKA PeKu (TUApaBIMYecKast SHEprus) IpeodpasyeTcs B JIEKTPHUECKYI0 SHEPIHIO Ha
ADC

T2C

Iac

KADC

OCHOBHOM THII NIEKTPOCTAHINN PACHIOIAraeéMbIii B IIEHTPE 3JEKTPUUECKUX U TEIJIOBBIX HATPY30K
ITY

I'PoC

ADC

I'92CuT’'ADC

ToL

OHeprus, BeIeNsIeMas IPH CrOpaHUN KaMEHHOTO yIiIs, Topda, ra3a, HeTH U APYTHX BUAOB TOIDINBA, IpeoOpa3yercs B
JJIEKTPUYECKYIO SHEPIHIO Ha

ADC

T2C

IaC

KADC

MexaHnUeCKast SHEPTHS BO3YIITHOTO MTOTOKA IIPeoOpas3yeTcs B AIEKTPHUECCKYIO SHEPTHIO Ha
ADC
T2C
IaC
BOC

Kaxwe 311eKTpocTaHINK OTHOCAT K pa3psily BBICOKO MAaHEBPEHHBIX?
KOHJICHCAITOHHEIE

TEII0AIEKTPOIIEHTPATH

THAPO3JIEKTPOCTAHIUN

ATOMHBIE 3JTEKTPOCTAHIIIH

reoTepMalIbHbIE 3C

ITo KakuM NpU3HAKaM pa3/elsIoT AEKTPUUECKHe cTaHinu? BoibepruTe oanH MM HECKOIIBKO OTBETOB:
10 BUAY UCIIOJIb3YEMOI S3HEPTUN

10 BUAY TEIIOBOTO IBUTATEIS

10 BUAY IEKTPUYECKOTO IBUraTEIs

10 BUAY OTIyCKaeMOM 3HEPIUu

IIpUHLUIIBI TOCTPOCHUS CXEM DIIEKTPOCHAOKEHHUS
OTKa3 OT XOJIOIHOTO pe3epBa

pasnenbHas paboTta JTHHUHA U TpaHChopMaTopoB
1enecooOpa3HoCTh

HaJIeXKHOCTh

TITyOOKOE CeKIIMOHMPOBAHHE

K I xareropuu no crenenu 6ecrepe0oiHOCTH 3JIEKTPOCHAOKEHUS OTHOCATCS NEKTPONPUEMHUKU
MEpEPBIB B JEKTPOCHAOKEHNH, KOTOPOE BJICUET 3a 000 00s3aTeNbHOE OTKITIOYEHHE 000pyI0BaHHIE
OIMACHOCTH IS )KM3HU JTIOJEH

KOPOTKHE 3aMbIKaHUS

ITepepsIB B aekTpocHaO)XeHHH TS | KaTeropuu HoImycKaeTcst Ha BpeMs
BKJIIOYCHUS Pe3epBa CHJIaMHU ISKYPHOTO ITepcoHaa
ABTOMAaTHYECKOTO BKIIIOYEHHUS pe3epBa




BBIIIOJTHCHUA onepaumﬁ JAUCTETYEPOM

I'mybokoe ceKMOHNPOBaHUE TIPUMEHSCTCS IS
YMEHBLICHHS CONPOTUBJICHUS

obecredeHus ¥ MOBBIILIEHHUS Ha/Ie)KHOCTH
YMEHBILIEHHs] KOJIMYECTBA DJIEKTPUYECKUX allapaToB

[TuTanue KpymHBIX U 0c000 KPYMHBIX TPEANPUATHH BBIIOIHAIOT HANPSHKEHHEM
110 xB

220 xB

6 xB

330 kB

500 kB

35 kB

Pacuer Harpy30k npou3BOIUTCS

TIOCJIE COCTABIICHUS CXEM IEKTPOCHAOKCHUS
Ha 3aKITIOYUTENIFHOM CTaUH IPOSKTHPOBAHUS
Ha HAa4YaJbHOM CTaIMU MPOESKTUPOBAHUS

Hcxonnble aaHHbIE U1 OIPENENICHHS HATPy30K
TeHepalbHbIN IIaH

BEIOMOCTb Harpy3ok

cxema

YCTaHOBJIEHHAS MOIHOCTH

K02() pUIIMEHTBI

YactoTa BpalieHud TypOOreHepaTopa, Py YUCIIe map MOJCOB p=2
750 06/MuH

300 06/MuH

1500 06/MuH

3000 06/MuH

1000 o6/Mun

CuoBble TpaHC(HOPMATOPHI U aBTOTPAaHC(HOPMATOPHI IIPEeTHA3HAYCHBI
JUIS TIOHWYKEHHS HAIIPSKEHHS M TOKa

JUISL IOBBIILICHHS HATIPSDKEHHS U TOKa

UL IpeoOpa3oBaHMsT HATTPSKCHHS

JUIs IpeoOpa3oBaHUs TOKA

JUIsl IpeoOpa30BaHust BHEPTHU € OHOTO HANPSDKEHHS Ha PYroe

MomrHocTs Tparchopmatopa ['TIIT onpenemnsiercs

AKTUBHOM Harpy3Koil MpenpusaTHa U PEAKTUBHOU MOLIHOCTBIO CUCTEMBI
pEeaKTHBHON Harpy3Koi MPeAnpUsATHs U PEaKTUBHON MOLTHOCTBIO CUCTEMBI
AKTUBHOM Harpy3Koil NpeanpusTHs U IOJTHON MOIHOCTBIO CUCTEMBI

HauBbirogneiiias MOIIHOCTH TpaHCHOPMATOpPa 3aBUCHUT OT
BEIIMYMHBI XapakTepa rpaduka EKTPUIECKON Harpy3Ku
JUIMTEIILHOCTU HapacTaHUs Harpy3KH 110 rojam

YHCJIa YaCOB PAOOTHI MPEATIPUATHS

CTOMMOCTH 2NIEKTPOIHEPTUU

3apIuIaThl 0OCITY)KUBAIOIETO MIEPCOHANA

Yucno 1exoBbIX TpaHCHOPMATOPOB ONpeaenseTcs

TUIIOM TpaHcpopmaropa

€IMHUYHOW HOMUHAIFHON MOIITHOCTBIO TpaHchopMaTopa
K03 GHULIHEHTOM 3arpy3KH TpaHchopMmaTopa
TeMIepaTypon Bo3ryxa

BrixrouaTeny Harpy3oK MmpeaHa3HadeHbl 115
KOMMYTAIL[{ HOMHHAIIbHBIX TOKOB
OTKJTIOYEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEXKIMAX

P A3bCAMHUTEIN NPECAHASHAYCHBI 11

CO3JaHus BUAUMOTO pa3pbiBa IIPpU PEMOHTC 3J'ICKTp0060py,ZIOBaHI/I5{
KOMMYTallunu JIIOOBIX TOKOB

aBTOMAaTHYCCKOI'O OTKIIFOUYCHUA TOKOB




nepeBoJa ¢ OJHOM IapauIeNbHOM BETBU Ha IPYTYIO

PazvequHUTENN BEIONPAIOT 1O

HOMUHAJIbHBIM I1apaMeTpaM

Harpy3Kke BTOPHUHBIX IieTeil
3NIEKTPOAMHAMUYECKOH U TEPMUUECKOH CTOMKOCTH
XapaKTepUCTUKE TOKOOIPaHUYECHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beAUHHUTEINN. ..
pyOsimmero Tuma

HO/IBECHOT'O THIA

TOPH3OHTAIIBHO - MOBOPOTHOTO THIIA

KaTSILIero TUma

BaKyyMHOT'O THIIA

Pa3zpeqHUTENSIME HE JOMYCKACTCS BBIMOJIHSTE CICIYIOLIHE OTICPALIH
OTKITIOYCHHUE U BKITIOUCHHE HEUTpasel Tpanc(hopMaTopOB B JIFOOBIX PEKHUMAX
CO3/IaHUE BUAUMOTO Pa3phiBa B OTKIFOUEHHOH IEKTPUIECKON LeH
OTKJIFOUCHHUE U BKIFOUCHHUE 3aPsIHOTO TOKA [IHH

OTKJIFOYEHHE TOKa Harpy3ku J10 15 A npu Hanpspkenuu o 10 kB
OTKITIOYCHUE TOKA KOPOTKOTO 3aMBIKaHHSI

PazbenuHuTENN BBIOMPAIOT 11O

HOMHUHAJIbHBIM I1apaMeTpaM

Harpy3Ke BTOPUYHBIX LieHen
3JIEKTPOAMHAMUYECKON U TEPMUYECKON CTOUKOCTH
XapaKTEepUCTUKE TOKOOTPAHUUEHUS

KopoTko3ambIkaTenb - 3T0 KOMMYTaLUOHHBIN alNapar...

NpeJHA3HAYCHHBIH I OTKIIFOUECHHS JIEKTPUUECKON LIeNH B HCHOPMAJIBHBIX PEXUMax padoThl TpaHCc(opmaTopa
IpeaHa3HAYEeHHBIHN JUIsSl OTKJIIOYEHUS MEKTPUUYECKOH LieNH IPU KOPOTKOM 3aMbIKaHUU

IpefHa3HAYEeHHBIN U CO3aHUs NCKYCCTBEHHOTO KOPOTKOTO 3aMbIKAHUS B IIEIH TPaHC(HOPMATOPa IIPH BUTKOBOM 3aMbIKaHHIH
BHYTPH TpaHC(hOpPMaTOpa C LEIbIO €ro AaTbHEHIIEro OTKIIOUCHUS

€ CaMOBO3BpAaTOM NpeIHa3HAYEHHBIN [T CO3[]aHuUsI UCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHHsI MPU BUTKOBOM KOPOTKOM 3aMbIKaHHU
IIpeHa3HAYEeHHBIN JUIs yIPaBICHUS JEKTPUIECKOH LENbo IPU KOPOTKUX 3aMbIKaHHUAX

Otaenurenu npeHazHaueHbI

JUTSL py9HOTO OTKITIOUEHHST 00ECTOUCHHBIX IeTeH

JUIS Py4HOTO OTKJIFOUEHHMs LieNel 0 Harpy3Kou

JUTSL aBTOMATHUYECKOTO OTKIIFOUEHHsI 00€CTOUECHHBIX Lernel
JUIS AMCTAHIIMOHHOT'O OTKIIIOUEHHUS LieTiel ¢ Harpy3Koi
JUTsL aBTOMaTHYECKOTO OTKIIIOUEHUS TIeTiel IO Harpy3Koi

OTaenuTeNb OT Pa3beAUHUTENS OTIUYACTCS
rabaputamMu

CTII0COOOM TalIeHus Tyr'u

IUIOCKOCTBIO JIBMKEHUS HOXKEH

KOHTAaKTHOM CHCTEMOM

TIPUBOJIOM

B otxmrouaronux anmnapatax g0l kB He npuMeHseTcs crnoco0 rameHus Jyru
JIBIDKEHHME AYTH B MarHUTHOM I10J1€

MHOTOKPATHBIN Pa3pbIB LENU TOKA

TalleHue IyTU B y3KUX LEMIX

YIAJTUHEHNE TYTH

JIeNIeHUE ITIMHHOM AYTH Ha psifi KOPOTKUX

ABTOMAaTHYECKKE BBIKITFOUATEIH IPUMEHSIOT B AJICKTPOYCTAaHOBKAX
no 1 xB

1o 6 kB

1o 10 kB

BrikirouaTeny Harpy3oK MmpeaHa3HaueHbI 15
KOMMYTAaIlill HOMUHAJIbHBIX TOKOB
OTKJTFOYEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEXKIMAX

Crioco0b! rameHus eKTPUUECKOr Ayru UCTIoNb3yeMble B anmnapaTax 1o 1000 B




raiieHue Jyr'u B ra3ax BbICOKOI'O JIaBJICHUS, IBUKEHUE YT B MAarHUTHOM I10J1€, YAJTMHEHUE OyTH

YAJIMHEHWE OYTH, IBUYKEHUE AYTU B MATHUTHOM I10JI€, TallIeHHE TYyTH B BaKyyMe

raiieHue Iyr'v B BaKyyMme, yIJIMHEHHE JYTH, IBI)KEHUE TYyT' B MAarHUTHOM I10JI€

JleJIeHue IIMHHOM AYTH Ha psii KOPOTKUX, TallleHue Ayry B MacJe, yIUIMHEHUe Tyra

YIUIMHEHUE 1yTH, IBUKEHHUE AYTM B MATHUTHOM I10JI€, JI€IEHNE AJTMHHOM AYTH Ha psAJl KOPOTKHUX, TallIEeHWE AYTU B Y3KUX LIEIAX

Jlnis ramienus 35eKkTprdeckoil qyru B annaparax 1o u Beie 1000 B ucnons3yercs
TaleHue B dJIerase

raiieHue IyTy B Macie

TaleHue Tyr'u B BaKyyMe

TalIeHne YTy 33 CUeT CHHXPOHHU3AINHA MOMEHTa OTKIIIOUCHHUS ¢ O€CTOKOBOH may3oi
TalleHue Iyra B y3KUX LIETsIX, yATHHEHUE OyTU

W3mepurensHble TpaHC(HOPMATOPHI TOKA PETHA3HAUCHBI IS
U3MEPEHMs IEPBUYHBIX TOKOB

U3MEpPEHNs BTOPUYHBIX TOKOB

npeoOpa30BaHMs IEPBUYHBIX TOKOB B CTaHIapTHBIC BTOPUYHBIC

W3mepurenbHbIe TPaHCHOPMATOPEI TOKA BEIOHPAIOT
110 HOMHHAQJIBHBIM IIapaMeTpam

0 KOMMYTAI[HOHHOH CIIOCOOHOCTH

M0 TEPMUYECKOH U NMEKTPOJUHAMHICCKON CTOWKOCTH
10 XapaKTEPUCTHKE TOKOOTPAHHICHHS

0 HAarpy3Ke BTOPUYHBIX IeTIeH

J1s CHMOKEHHUS TEMIIEPATYPhI IUIABJICHUS BCTABKU B IIPEJOXPAHUTENAX C HAIIOJIHUTEIEM UCIIONb3YETCs
MeTaJNTyprideckuit 3 dexT - Ha MOJIOCKN MeIH HalasHbI IAPHKH 0JI0BA

IPOPE3U, YMEHBILIAIOIINE CEYCHUE

YCTaHABJIUBAIOTCA NapaljiebHbIC IUIABKUE BCTABKU U3 Pa3HBIX MAaTCPUAIOB

IUTACTUHBI IEPEMEHHOTO CEUEHMS

HAITOJTHUTEITb, KOTOPHIH IIPHU TallleHNH JYyT'H OKUCIIIETCS (PeaKIst MPOTEKaeT ¢ IMOTIOMECHUEM SHEPTHH)

B kauecTBe marepuaina riaBkoi BctaBku npegoxpanuresei tuna [IKT ucnons3yror
cepedpo, aTOMUHHN

aTIOMHUHUH, CTallb

ME/b, ATIOMUHUN

MeJib, CTalb

Menb, cepedpo

ITpumeHeHNe KaKKUX TUIABKHX BCTABOK paspeniaeTcs?
KaJTHOpOBAaHHBIX

HEeKaTHOPOBaHHBIX

moboro Tumna

B 3aBUCHMOCTH OT CUTYaIlluH

Kak cnenyer BeiOHparh mpegoxpaHuTenn?

10 OTKJIIOYAFOIIEH CITOCOOHOCTH

I10 BKJIFOYAIOIIEH CIIOCOOHOCTHU

0 MpEeAeTbHO TOMYCTUMOMY TOKY, BOSHHUKAIOIIEMY IPH BKItoYeHuH Ha K3

BEI100Op cXeM 3IeKTpOCHAOKEHHS 3aBHCUT OT
KaTeropuu notpedureneit

pacyeTHO MOIIHOCTH

yIATEeHHOCTH OT HCTOYHUKA MUTaHUs
KOJINYECTBA [TOJACTAaHLIUI

PO3BI BETPOB

Pa3nenbHas paboTa MuHMIN U TpaHCHOPMATOPOB TPUHAMAETCS
C LIEJIbIO YBENUYEHUS COIPOTUBIIEHUS U, yMEHbIIEHU TOKOB K3
SKOHOMHH IEKTPOOOOPYIOBAHUSL

YMEHBIIEHHS TOTEPh

CeueHus IPOBOJIOB U KUJI Kabernel BEIOUpAroT
M0 TEXHUYECKUM YCIOBHAM

10 HAaJIGKHOCTH

M0 3KOHOMHUYECKHM YCIOBHSM

KaluTaIbHBIM 3aTpaTamM




CeueHust MPOBOJIOB U JKWIT Kabenel BEIOUparoT
0 CTI0CcO0Y MPOKITAAKA

M0 HOMHUHAJIEHOMY HaINpPsHKEHHIO

[0 CTOMMOCTH

0 TIOTEPSIM HAIIPSKCHHS

Jlunus u3 xabeneil, npeaHa3HaueHHAS JIS Iepeauy dIEKTPOIHEPTHY Ha PACCTOSHUE HA3hIBACTCS
KaOeNbHBIN KaHal

KaOenpHas JINHUS

kabOespHas TpaHIIIes

Ka0eJbHas DCTaKaa

Pacmmdpyiite Mmapky cunosoro xabens ACB 3*95

TPEX>KWIBHBINA Ka0eIb CO CBUHIIOBOM 000JI0UKOH ¢ METHBIMH KHJIAMH, TUTOIIAABIO ceueHus 95 Mm2
JIBYX)KHIIbHBIN KaOellb CO CBMHIIOBON 000J0YKOW ¢ MEAHBIMHU KHUJIaMH, TJIOMIAIbI0 CeYeHU 95 MM2

TPEX KUIBHBIA KaOeJIb CO CBUHIIOBOH 000JIOUKO# ¢ aTFOMUHUEBBIMU JKUJIAMH, IDIOMIAIBI0 cEYeHUS 95 MM2

TexHHuecKHe yCI0BHs BEIOOpa CeUeHH BO3AYIIHBIX U KaOENbHBIX JIUHUI
M0 HarpeBy PacCYETHBIM TOKOM

YCIOBUSAM KOPOHUPOBAHUS

MEXaHUYECKOU MPOYHOCTH

KalUTalbHBIM 3aTpaTaM

HarpeBy OT KpaTKOBPEMEHHOTO BblJIeNIeHHs Tema TokoM K3

croco6am NMpoKJIaAKN

HOTEPsIM HANPSHKEHHUs B HOPMAJIbHOM U ITOCTI€aBApHHHOM peXHMax

Br160p S5KOHOMHYECKH TIeTIECO00Pa3HOTO CEUSHUSI TPOU3BOIST
10 HOMHWHAJIbHOMY HAIPSAKECHUTO

M0 9KOHOMHYECKOM IIIOTHOCTH TOKA

MPUBCACHHBIM 3aTpaTamM

IO HarpeBy pacu4C€THLIM TOKOM

B 3aBucuMMOCTH OT Ha3HAUYEHMsI LIMHONPOBOABI ITOAPA3AEIAIOTCS
Ha MarucTpajibHbIe

Ha paclpeleluTeIbHbIE

Ha aBapuiiHbIE

Ha TpoJuICiiHbIE

Ha OCBETUTEIIbHBIC

Ha CMeIlaHHbIe

IIpu Tokax 6onee 3000 A pu CISIYIONIMX CEUYCHUSIX IPAMEHSIOT ITHHBI
KopoOuarbie

HPSIMOYTOJIbHBIC TPEX MOJIOCHBIE

HPSMOYTOJIBHEIE IBYX IIOJIOCHBIE

KpYIJIbIE
IPSAMOYTOJIbHBIE OJHOIIOJIOCHBIE

TparchopMaTOpsI TOKA HE BEIOMPAIOT O CIESIYIOMEMY YCIOBHIO
O KJIacCy TOYHOCTH

1O TOKY

110 BTOPUYHON HarpysKe

0 HAIIPSHKEHHIO

M0 OTKJIIOYaroMIell clocoOHOCTH

W3mepurensHble TpaHC(HOPMATOPHI TOKA BEIONPAIOT
[0 HOMHHAJIBHBIM ITapaMeTpam

M0 KOMMYTaI[HOHHOM CIIOCOOHOCTH

10 TEPMUYECKOH U MEKTPOJHHAMHICCKON CTOWNKOCTH
0 XapaKTEPUCTHKE TOKOOTPAaHUICHHS

10 HAarpy3Ke BTOPUYHBIX LeNen

TparchopMaTOphI TOKA peJHA3HAYCHBI

JuLs IpeoOpa30oBaHusl HEPBUYHOTO TOKA 10 3HAUCHUH Hanbosee ynOOHBIX AT U3MEPUTEIBHBIX IPUOOPOB

JUISL OTAENICHUSI IEPBUYHBIX IIeTeif OT BTOPHYHBIX

JUTs IpeoOpa3oBaHusI TOKA B IEPBHYHBIX LETISIX

JUIs TpeoOpa3oBaHusI MEPBUIHOTO TOKA JI0 CTAHAAPTHBIX BETTHYIHH M IS OTJCTICHIS IEPBUYHBIX [[ENIed OT BTOPUYHBIX
JUISL BBIPAaBHUBAHHMSI IEPEMEHHOTO TOKa




Kaxkue cxeMbl IPUMEHSIIOT IIPH PABHOMEPHOM PACIIPECICHIH HATPY3KH N0 TUIOMIAIN?
paauaibHBIe

MarucTpaibHbIe

CMeEIIaHHbIC

KOJIBIICBBIE

pacnpenenuTensHbIe

Kakue cxeMbl JIEKTPUIECKUX CeTel MPUMEHSIOT MPH HAIWYHUY TPYII HArPY30K C HEPAaBHOMEPHBIM PACIpEIeICeHUEM UX TI0
IUTOMIAIN mexa?

panuanbHbIe

MarucTpanbHbie

CMeLIaHHbIE

KOJIBIIEBEIE

Kakumu mocronHcTBaMuU 001a/1a0T MArHCTPAJIBHBIE CXEMBI 3JICKTPUYECKUX CeTeh?
HaJIC)KHOCTD

MpoCTOTa

JIelIeBU3HA

BBICOKasi THOKOCTB CETH

BCE IIEPEUHCIICHHOE

KaknMmu HeocTaTkaMu 00J1aAal0T paraabHbIE CXEMBbI?
HEOKOHOMHUYHOCTH

OTpaHUYeHHAs THOKOCTh CETH

HEOOJIbIIAsT HAEHKHOCTD

T'onoBoil pacxon 3IEKTPO3HEPIUU IPEAIPUATUEM YIUTHIBAETCS
MOJIHOM PacuyeTHON MOIIHOCTBIO

YCTaHOBJIEHHON MOILIHOCTBIO

CPEIHET00BOM MOITHOCTHIO

T'ozoBoe 4nciio 4acoB pabOTHI IPEANPUSTHS 3aBUCUT OT
MOIIIHOCTH HOTpeOuTENei

KaTETOPUH HAJISKHOCTH B MIEKTPOCHAOKECHUH
CMEHHOCTH IPEAIPUATUSL

Xapakxrepa Ipou3BOACTBA

TEXHOJIOTUYECKOI 0 IIpoliecca

B kakux ciry4asix 000CHOBaHO COOPY)KEHHUE 3aKPbITHIX MTOICTAHIIUN?
HPH CTPOUTEILCTBE MOJICTAHIMI ITyOOKOT0 BBOAA

TIPH PacIOI0KEHUH HA CETUTEOHOH TEPPUTOPHH TOPOIa

B 30HAaX MPOMBIILIEHHBIX YHOCOB

HpH HEOOXOANMOCTH CHI)KEHUSI YPOBHSI IIIyMa

HET BEPHOTO OTBETA

Jlommyckaercs i IpUMEHEHHE TPOCOBBIX MOJIHUEOTBO10B HA OPY 35 kB u BhIme?

HE JOMyCKaeTCst

Jomyckaercs Ha Bceil reppuropun OPY

JIOITyCKaeTCs TOJIBKO HaJl OIIMHOBKOM, €CIIH 30HbI 3aIIUTHI CTEPIKHEBBIX MOJTHUEOTBOIOB HE 3aKPHIBAIOT BCIO TeppuTOopuio OPY
JIOITyCKaeTcsl TOJIBKO HaJl CeKIUAMH U HIMHAMU

Komnencupyroliye ycTpoicTBa, MOIHOCTh KOTOPBIX YUYUTBIBAETCS IIPU OIPEAEIECHUY OJHON pacueTHON MOIIHOCTH, IPUMEHSAETCA
JUI KOMIIEHCALlUU €MKOCTHBIX TOKOB

JUI KOMIIEHCALIK PEAKTUBHOM MOLIIHOCTH

JUI KOMIIEHCALUU [T0TEPh MOIIHOCTHU

Onpenenenue MOLUTHOCTH KOMIICHCUPYIOLIMX YCTPOMCTB B CETH HampsbkeHueM 1o 1 kB ocymecTsisercs no
YCJIOBHIO OanaHca peakTuBHOM MomHOoCcTH Ha muHax HH mexoBbix TIT

ycI0BHUIO OanaHca akTUBHOW MouIHOCTH Ha mmHax [TIIT

yc0BUIO Oananca moyiHoi MouHocTH Ha muHax [TITT




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

Kputepuu ouieHuBaHus OTBETA HA DK3aMEHE
O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJaroUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE

MOHOJIOTHYECKOH PEYBI0 U CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOMINE BOIPOCHL.

O1eHKa «XOPOILO» BBICTABISETCS, KOrja 00ydaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, JeNIaeT apryMEHTHPOBAHHBIC BHIBO/IBI M 0000IIECHYS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIoIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBJICHUN U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbBIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NP KOPPEKINH MPEIIOaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOTIa 00yJaromuiica AeMOHCTpUPYeT He3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JieNaTh apryMEeHTUPOBaHHbIE BHIBOBI U IPUBOIUTH IPUMEPEI, HE BIaJE€T TEPMHHOJIOTUEN, IPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCIIE0BATENEHOCTHIO U3IIOKEHNS, AENNAeT OIINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IIPENOaBaTEIEM.
IIpoxokaeHne KOHTPOIBHOTO MEPOTIPUATHS IO caue PK3aMEeHa CUMTAETCs BBIMOIHEHHBIM YCIIEITHO, €CIIH P €r0 OLIEHUBAaHUU
HOJTy4YeHa OLIEHKA HEe HHXKE «YIOBIETBOPHTEIBHON.

6. YHEBHO-METOJNYECKOE 1 THOOPMALIMOHHOE OBECITEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTypa

ABTOpBI, COCTaBUTEIHN

3ariaBue

Bubanoreka

M3parenscTBO, TO1, 3I11. aapec

JI1.1 | Kynunos A.A. TemoBbI€ AMEKTpUUECKUE Mocksa: UHOPA-M, 2013,
crannuy. CXxeMbl U
obopynoBaHue: ydeOHOE
nocobue
JI1.2 | B.II. T'openos, C.B. Oo6mas sHepretuka. Ku. 1. Mockgsa, bepnun: {upexr-Menua, 2016,
T'openos, B.C. AnbTepHATUBHBIE HCTOYHUKH http://biblioclub.ru/index.php?
T'openos u ap. , o SHEPTUH: YUCOHHK page=book&id=447693
pen. B.IL. T'openoga,
E.B. lBanoBoi
JI1.3 | Cubukun 0.1 OCHOBBI ANIEKTPOCHAOKEHUS Mockaa ; bepnun: {upexr-Menua, 2014,
00BEKTOB: yueOHOE TocoOre http://biblioclub.ru/index.php?
page=book&id=229842
JI1.4 |H.IIL I'yxos, B.AL. CucteMsl 3NIeKTPOCHAOKECHUS : Hosocubupcx: HI'TY, 2015,
OmnbxoBckuit, 1. A. y4eOHHUK http://biblioclub.ru/index.php?
[TaBroueHKO page=book&id=438343
JI1.5 | Cysopun A.B. [MpueMHNKH 1 TOTpEOUTETH KpacHosipck: Cubupceknii denepansHbIi
JNEKTPUIECKOIN SHEPTUH yHUBepcHTeT, 2014,
CUCTEM 3JIEKTPOCHA0KEHUS : http://biblioclub.ru/index.php?
yaebHOe ocobue page=book&id=364591
JI1.6 | Cubukun M.IO. TexHomorus Mockgsa, bepnun: {upexr-Menua, 2014,
SHeprocOepekeHus : yueOHHK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.7 | Cubuxkun 0.1 OCHOBBI TPOEKTUPOBAHUS Mockga ; bepnun: {upexr-Menua, 2016,
AIEKTPOCHAOKEHHS http://biblioclub.ru/index.php?
MPOMBIIIICHHBIX U page=book&id=459494
TpaXKIaHCKUX 3TaHHH :
y4eOHUK
6.1.2. Jlono/iHUTEILHAS JIMTEpPaTYpa
ABTOpBI, COCTAaBUTENH 3arnaBue Bubauoreka M3parenscTBoO, rOf, 3I11. aapec
JI2.1 |MacrenanoB A. M. TonnuBHO-3HEPreTUYECKU I Mocksa: Dueprus, 2009,
koMmIuieke Poccun Ha pybexe http://biblioclub.ru/index.php?
BEKOB: COCTOSTHHE, MMPOOJIEMBI 1 page=book&id=58379
nepcnexrussl pa3surus JT. 1. :
CIIPaBOYHO-aHATUTHYECKUI
COOPHHUK
JI2.2 | bymyes B.B. OHepretuka - 2050 Mockga: Oueprust, 2007,

http://biblioclub.ru/index.php?
page=book&id=58367




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.3 |IIpuBanos B.B. OKcmTyaTanus THHUI Mockga ; bepnus : lupexr-Menua, 2017,
JJIeKTpoIepeiad CUHCTEM http://biblioclub.ru/index.php?
ANEKTPOCHAOKEHHS : yaeOHOE page=book&id=481650
nocobue
J12.4 | Anekceernxos C.O. TonnuBHO-3HEPreTUYECKUI Mocxksa: KOHUTU-JAHA. 3akoH u
kommieke Poccun. IIpoGiemsl npaso, 2016,
Y TCHACHITNH PA3BUTHUS PHIHKA: http://biblioclub.ru/index.php?
MoHoTpadus page=book&id=446538
JI2.5 |Knesnos A.B. CpeactBa onTUMHU3aALUU Mocksa :COJIOH-TTPECC, 2009,
NOTpeOIeHUs AIEKTPOIHEPTUU: http://biblioclub.ru/index.php?
CIPaBOYHO-UHPOPMALMOHHOE page=book&id=117678
nocobue
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natenscTBO, rOJ, 3I1. aapec
JI3.1 | AaBbinkus M.H. OO01ast SHepreTUKa: Hosotpounk: HO HUTY MUCuC, 2013,
MeTonueckue ykasanus Kk PI'P ttps://lms.misis.ru
6.3 Ilepeuennb MPOrpaMMHOTO odecedeHus!
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.4 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.5 |Micro-Cap 10 Evaluation
1.6 Microsoft Teams
1.7 |Zoom
I1.8 | bpaysep Opera
1.9 |Bpaysep Yandex
I1.10 | WinDjView 2.0.2
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
N.1 |energybase.ru - KaTaJor 3JIEKTPOCTAHIUH (aTOMHBIX, THIPABINYECKAX, TSIUIOBHIX U JIP.) U MOJCTAHIINN MUPA;
N.2 |window.edu.ru - eruHOE OKHO JOCTyMNa K 00pa3oBaTeNbHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenue OcuHarenne

138 VYuebnass  ayauropust s 3aHATHE | Kommuiekr  yueOHoi  mebenm  Ha 32 Mecta s
JIEKIIHOHHOTO THIIA, MPaKTUYECKUX | oOydaromuxcs, |  CTalMOHApHBIA  KOMOBIOTED LIS
3aHATHI MPENoAaBaTeNis C BBIXOJIOM B HHTEPHET, MPOEKTOpP, 3KPaH

HACTCHHBIH, JIOCKAa ayAWTOpHAas MenoBas, BeO Kamepa,
KOJIOHKHM, JIMIEH3HOHHBIe mporpamMMmel MS Office, MS
Teams, antuBupyc Dr.Web.

138 VYuebnas  aymuropus  uia  3aHATHH | KomMmuekr  yueGHOMT  mMebenmm Ha 32 wMmecra A
JIEKIIHOHHOTO THUIIA, MpaKTUYECKUX | oOyyaromuxcs, |  CTalMOHApHBIA  KOMIBIOTED  [UIA
3aHATHI MPENOAaBaTeNs C BBIXOJIOM B HHTEPHET, MPOEKTOpP, 3KPaH

HACTEHHBIH, JIOCKAa ayAWTOpHAs MenoBas, BeO Kamepa,
KOJIOHKHM, JIHMIEH3HOHHBIe mporpamMMmel MS Office, MS
Teams, antuBupyc Dr.Web.

133 Vuebnas  aymuropus g 3aHATHH | KoMIulekt yueOHON Mebenn Ha 56 MecT i oOydaromuxcs,

JIEKIIMOHHOTO THIIA,
3aHATUH

HPaKTHYECKHX

1 cranuoHapHBIi KOMOBIOTEp [UI MpernojaBarens ¢
BBIXOJIOM B HHTEPHET, NPOCKTOP, 3KpaH HACTCHHBIH, JOCKa
aymuTtopHas MenoBas, BeO kamepa Logitech, xonoHkw,
muneH3uonnele  mporpammbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUWSA JJIS1 OBYYAIOIIIUXCSA

B mpoueCcCe N3yUCHUA AUCHUIUIMHBI BBIACIIAIOT ABa B CaMOCTOATEIbHOM pa6OTLI: ayauToOpHasA U BHCAyAUTOpPHAA. Ay,Z[PITOpHa?[
CaMOCTOATCIIbHAs pa60Ta 10 JUCHUIIIIMHE BBIIIOJIHACTCA HAa y‘IC6HBIX 3aHATHAX IOA PYKOBOACTBOM IIPCTIOAaBATCIIA. BHeayI[I/ITOpHaH

camocTosATenbHas paboTa - muanupyemMas yueOHast pabota o0ydaronmMes, BHIIOTHsIEMasi BO BHEAYIUTOPHOE BPEMS 10 3a1aHUIO U
HPH METOANYECKOM PYKOBOJICTBE MPETIOIaBaTels, HO Oe3 €ro HeMoCpeCTBEHHOTro ydacTus. CaMocTosITeNnbHas paboTa, He
IpeyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIIINHEI, PACKPHIBAIOIISH 1 KOHKPETU3UPYIOIIEH ee coJiepikaHne, OCYIIECTBIICTCS




00y4aroIIMCsl HHUIUATUBHO, C IENbI0 pealn3aliii COOCTBEHHBIX yUeOHbIX U HAyIHBIX HHTepecoB. g 6onee 3¢ (heKTUBHOTO
BBIMIOJTHEHUSI CAMOCTOSATENBHON paboThI MO AUCIUILUIUHE NPENoaBaTedb PEKOMEHYeT HCTOYHUKY ATl pabOThI, XapaKTEpU3yeT
Han0oJiee palMoOHAIBHYIO METOAUKY CAMOCTOSITENIBHON PabOTHI, IEMOHCTPUPYET PAHEE BBIMOIHEHHbIE 00YJarOUMHUCS pabOTHI U T.
1. Buner 3aganmii U1 BHEAyTUTOPHON CaMOCTOSTENbHON pabOTHI, HX COJAEPIKaHNE U XapaKTep MOTYT HMETh BAPHATHBHBIN U

TG depeHIPOBaHHbIM XapaKTep, yIUTHIBaTh HHAUBHUyalIbHbIE 0COOEHHOCTH o0yyatomierocsi. CaMmocTosiTennbHast paboTa MOXKeT

OCYIIECTBIATHCS MHINBHAYATBHO WM IPYIIIAMH CTYACHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATENBHOM PabOTHI, yPOBHS CI0XKHOCTH. KOHTPOIIb pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITENBHOM pabOThI

OCYITIECTBIIECTCA B IIPEAeNax BpeMEHH, OTBECHHOTO Ha 00s3aTebHBIC YIeOHbIC 3aHATHSA 10 TUCIUIUIMHE Ha MIPAKTHYCCKIX,
71a00PATOPHBIX 3aHATHAX.




