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Cam. pabota 72 172 |49 |49 |121 |121
Yacel Ha KOHTPOJIb 27 (27 |27 |27
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1. HEJIX OCBOEHUSA

1.1 | Llens u3ydeHUs QUCHUIUIMHEL (JOPMHUPOBaHNE CHCTEMATHYECKUX 3HAHUH 10 BOIPOCAM IMIPOESKTUPOBAHUS M AKCILTyaTaI[un
CHCTEeM DIEKTPOCHAOKEHHS TIPOMBIIIIIEHHBIX MIPEATPUATHH.

1.2 | 3agaun AUCIMILUIMHBI — YCBOCHUE O0YJAIOMIUMUCS 3HaHUH B chepe pa3pabOTKU U IKCILTyaTallll SHEPTeTHIECKUX
YCTaHOBOK, 000PYJOBaHUs 3IEKTPOCTAHIMH M ITOJICTAHIM{; O MPOoIleccax MOJIy4eHUs TETUIOBOH U 3IEKTPHYECKOH
SHEPTUH Ha EKTPOCTAHIMAX PA3IMYHOTO THIIA; O COBPEMEHHBIX CHCTEMaxX KOHTPOJI PEKUMOB padOTHl 000pyTOBaHUS
00BEKTOB AIEKTPOIHEPTETUKH.

2. MECTO B CTPYKTYPE OGPA30OBATEJIbHOM ITPOT'PAMMBI

Brox OIT: b1.B.JIB.04

2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 | CunoBas 31eKTpOHUKA

2.1.2  |Ludposas u aHamorosast IEKTPOHUKA

2.1.3 | DmexTpHUecKUe U IEKTPOHHBIE alapaThl

2.1.4 | DieMeHTBI CHCTEM aBTOMATHKHU

2.1.5 | DnexTtpuyeckre MalIuHbI

2.1.6  |IIpou3BoICTBEHHAs MPAKTHKA

2.1.7 | Teopus 31eKTponpUBOIa

2.1.8 | DHepreTHuecKuil MEHEIPKMEHT

2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK
NnpeanecTByIIee:

2.2.1 ABTOMAaTH3aIIMS METALTYPIrHYECKOTO MPOU3BO/ICTBA

2.2.2 | ABromaTu3anus TEXHOJIOTUYECKUX MPOIECCOB

2.2.3 | ABToMaTH3UPOBAHHBIN ANEKTPONPUBOJI B TEXHOJIOTHIX

224 ABTOMaTPISPIpOBaHHbIﬁ DJICKTPOIIPUBO/J TUIIOBBIX IIPOU3BOACTBECHHBIX MCXaHU3MOB

2.2.5 |IloaroToBka K MpOLEAYPE 3aIIUTHI U 3alIUTa BBITYCKHON KBAIM(UKAIIMOHHON paboThI

2.2.6 |IIpegnumniomHas mpaKkTHKa

2.2.7 |IIporpammHOe obecrieueHre KOHTPOJLIEPOB

2.2.8 |IIpoMsIineHHbIE CETH

3. PE3YJIBTATBI OBYUYEHUA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIIUSIMUA

IIK-2: CnocodeH MpoeKTHPOBATH CHCTEMBI 3JIEKTPONPHUBO/a H AaBTOMATU3HPOBAHHbIE CUCTEMbI YIIPABJIEHUS €
HCNOJIb30BaHUeM HU(POBLIX TEXHOJIOTHIH

3HaTb:

ITK-2-31 ocHOBHEIE pEKUMBI paOOTHI HIEKTPOIHEPTETHICCKUX YCTAHOBOK PA3IMYHOTO HA3HAUCHHUS M MX BIMSHUC Ha OKPYXKAIOIIYIO
Cpey, OCHOBHBIC OTIPEIEICHHS M MOHATHSA B cepe HYHKIIMOHUPOBAHUS PA3TNIHBIX BHOB IEKTPOIHEPTETHUECKIX YCTAHOBOK,
npoOIeMbl SHEProcOepexKeH s X OCHOBHBIE ITyTH UX PELICHHs, TapaMeTPhl U XapaKTepPUCTUKHU PEKUMOB pabOThI; PacueTHbIE
COOTHOIIEHHUs 1115 ONpeeeH s TapaMeTPOB PEKMMOB U METOBI PACUeTa PEKUMOB PAOOTHI ANEKTPOIHEPIETHUECKUX YCTAHOBOK.

YMeTh:

ITK-2-V1 oneHuBaTh COCTOSIHUE DIEKTPOIHEPTETUUECKHUX YCTAHOBOK IO pe3yabTaTaM M3MEPEHNUI OCHOBHBIX TapaMeTpOB,
OOBACHATH GU3UIECKIE OCHOBBI (DYHKIIMOHUPOBAHUS PA3THIHBIX BUAOB AIEKTPOIHEPTETHIECKIX YCTAHOBOK, aHAIN3UPOBATh
MPOLIECCHI B IEKTPOIHEPTETHUECKUX YCTAHOBKAX B PA3IMUHBIX PEKUMaX pabOTHI U OIPEIeNsITh PEeKUMBI SHEPro3(hGHEeKTHBHOH
SKCIUTyaTalliM ¥ MapaMeTpbl KPUTUIECKOTO COCTOSIHUS 000pY10BaHUs

Baaaernb:

[1K-2-B1 TtexHoynorusmMu HU3MEPECHUS DJICKTPUYCCKUX BEJIMYMH IPUMCHUTECIIBHO K 00BEKTaM OHEPIre€TUKH, METOJaMH U METOANKAMH
pac4yera pCKNuMOB pa6OTH SJICKTPOSHEPICTUICCKOIO 060py}IOBaHI/I$[ 1 OCHOBHBIMH CITOCOOaMHU pcajin3ann 3H€pr0c6epera}0umx
PEXKMMOB SKCIUTYaTalluN SJICKTPOIHEPTETUICCKOTO

o00opynoBaHUs
4. CTPYKTYPA U COJEPKAHUE
Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Illpumedanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypce WHIMKATOPBI H 3. sieMble

KOMIeTeHImii pecypcsbl padoThI

Pasnen 1. BBenenue B
3HepreTuky. Boipadorka
3JIEKTPOIHEPTUH




1.1

BBeznieHue B SHEPreTUKY.
PasButune
3NEKTposHepreTuku Poccun u
3apyOeXHBIX CTpaH. THITBI
IIEKTPUUECKUX CTaHLUH.
OOBeauHeHNE
3NIEKTPOCTAHLIUHN B
sHeprocucTtemsl. Enunas
SHEpreTuveckKas cucremMa
Poccuu. OcHoBHBIE
coopyxenust [9C. OcHOBHBIE
THIBI ¥ KOMIIOHOBKA 3/1aHUIA
I'SC. Tunel mioTuH. Bunel
THAPOTYPOHH M 00JIaCTH UX
MpPUMEHEHUSI.
DHepreTuyecKue NoKa3aTenu
KOHJICHCAITMOHHBIX TETUTOBBIX
Y aTOMHBIX JJIEKTPUIECKUX
craniuii (TOC u ADC),
napora3oBbiX (I1T'Y) u
razoTypounHbIX (I'TVY)
yctanoBok TOC. [IpuHIUIIBL
JIelcTBUS MapOBBIX KOTJIOB
TOC u ADC, peakTopoB U
naporeseparopos ADC.
KomroHoBKa paznu4HbIX
THIIOB JIEKTPOCTAHIUH.
ArnbTepHaTHBHbIE
aneKTpocTaHuu. /JIex/

[K-2-31

JI1.1J11.2
JI1.3J11.4
J1.7
JI1.8712.1
2.2
J12.4J13.1
01 52 53

1.2

Uzyuenue cxem ['OC, TOC u
ADC. Mlp/

IIK-2-V1

JI1.1J11.2
J1.8
01 52 53

1.3

Ouepreruka PO u
3apyOeXKHBIX CTPaH.
CrpowutenbsctBo miotua ['OC.
Ocob6ennoctu padotel [IC B
Oanmance MOIIHOCTH (B
CYTOYHOM rpaduke
Harpy3ku). TexHumgeckoe
BonocHatxkerne TOC n ADC.
TonnuBHOE X035HCTBO
anekTpoctaniuii. /Cp/

24

TIK-2-31 IIK-2-
V1IIK-2-Bl

JI1.1 J11.3
J1.8
0132 53

Pazgen 2. O6mue cBeeHus
0 cucTeMax
3J1eKTPOCHAOKEHH ST
NMPOMBILITIEHHOT0
NpeAnpUsI THS

2.1

OCoOeHHOCTH U OCHOBHEIC
TpeOOBaHUS K CUCTEMaM
ANEKTPOCHAOKEHUS
MPOMBIIIIEHHBIX
npeanpustuil. Hanpsoxenus
IEKTPUUECKUX CETe.
Pexxumbl HeliTpanu
ANEKTPUUECKUX CETeH.
IIpueMHUKH 3IEKTPUUECKON
SHEPTUH MPOMBIIICHHBIX
TIPETPHUSITHA.
Xapaxrepuctuka
3MEKTPOIPHEMHUKOB MO
HAJIeKHOCTHU. PeXUMBI
pabOTHI 2TEKTPOTIPUEMHUKOB.
OnexTpuUecKue Harpy3Ku u
ux rpaduku. Meronuka
pacdeTa dIEKTPUIECKHX
Harpy3ok. /JIex/

I1K-2-31

JI1.1J11.5
Jd1.6
JI1.8J13.1
0152 353




2.2

Pacuer anekrpuyeckux
Harpysok. /TIp/

IK-2-V1

JI1.1 J11.6
JI1.8J13.1
0152 53

23

OCHOBHBIE TIOJI0KEHUS
TEXHUKO-9KOHOMHYECKUX
pacueroB B
anekTpocHabxkeHun. /Cp/

24

IK-2-31 IIK-2-
V1IIK-2-Bl

JI1.1 J11.5
JI1.8J13.1
013253

Pa3gen 3. Buyrpunexosbie
JJeKTpHYecKHe ceTH

3.1

Knaccugukanus nomemnieHuit
1 HapY>KHBIX YCTaHOBOK IO
OKpyXKaroliel cpeze.
CTpyKTypa LeXOBbIX
UIEKTPUUECKUX CETEH.
OCHOBHBIE CXEMBI LIEXOBBIX
TpaHC(hOpMaTOPHBIX
noactanuuit. Meroauka
BbIOOpA YUCIIa U MOLTHOCTH
[IEXOBBIX TPAHCPOPMATOPOB.
KoHncTpykTHBHOE
BBINOJIHEHHE BHYTPHULIEXOBBIX
SIEKTPUYECKHI CeTel.
OcHOBHOE
ANEKTPOOOOPYIOBaHUE
1eXOBBIX cereil. /JIex/

[1K-2-31

J1.1
JI1.8J12.3J13.
1
01 52 53

32

Br16op uncia 1 MOIHOCTH
IIEXOBBIX TPAaHC(HOPMATOPOB.
Pacuer u BeIOOD cereif u
anmnaparoB 3allnThl
HanpsbkeHueM g0 1000 B.
Br16op anmapaToB 3amiuT.
Br160p ceuenust npoBoOB,
ka0eell 1 IKH 10 HarpeBy.
Br16op ceuenus
MPOBO/JHUKOB T10
HKOHOMHYECKOH IUNIOTHOCTH
TOKa U I10 TIOTepe
HanpsbkeHus. Pacuer cereit
OCBETHUTEIILHBIX
ANEKTPOYCTaHOBOK. /I1p/

IK-2-V1

J1.1
JI1.8J12.3J13.
1
0132 53

33

OcobeHHOCTH
TpaHC(HOPMATOpPOB B
cucremax
ANEKTPOCHAOKEHNSI.
[TpuHIMI peryaupoBaHus
HaTPSHKEHUS B CUIIOBBIX
TpanchopMaTopax.
ABTOTpaHC(OPMATOPHL
KoHncTpykTBHOE
BBITIOJIHEHHE BHYTPHLIEXOBBIX
AIEKTPUYECKHI ceTei.
OcHOBHOE
AIEKTPOOOOPYIOBaHNE
1exoBbIX cerell. /Cp/

24

I1K-2-31 TIK-2-
V1IIK-2-Bl

J1.1
JI1.8J12.5J13.
1
013253

Pa3gen 4. BuyrpuszaBojackoe
3JIeKTPOCHa0KeHue




4.1

Haznauenne u ocobeHHOCTH
ANMEKTPUIECKHUX CeTei
BHYTPHU3aBOJICKOTO
AIEKTPOCHAOKEHHUS
HanpsokeHueM Beize 1000 B.
Bo3mymrHeie muHIN.
KaOenbHble THHUH.
ToxonpoBosl. CxeMbl U
OCHOBHOE
ANEKTPOOOOPYIOBAHNE
TJIAaBHBIX TTOHU3UTEIBHBIX
noacranuuii. Kaprorpamma
Harpy3ok. /JIex/

[K-2-31

J1.1
JI1.8J12.3
2.4
JI2.5713.1
0132 33

4.2

Pacuer BO3IynIHEIX 1
KaOeNbHBIX JINHUHA. Be1OOp
ceueHus Toxkomnposona. /IIp/

IK-2-V1

J1.1
JI1.8J12.3J13.
1
0132 53

43

KoMnaHoBKa T71aBHBIX
MOHU3UTENBHBIX ITOICTAHIAH.
IMpumeHeHue 6I0YHBIX
cxeM.Koncrpyxuun
pacIpeneuTenbHBIX
yerpoiicts. /Cp/

14

IK-2-31 TIK-2-
V1IIK-2-Bl

J1.1
JI1.8J13.1
30132 33

Pasnea 5. Koporkue
3aMbIKAHUS B CHCTEMAaX
3JIEKTPOCHADKEH U

5.1

DNEeKTpO’HEPTeTHIECKas
CHCTeMa KaK CJIOKHAs
JMHaMHYecKasl CHCTeMa.
[NonsTHE O TMHAMHUYECKOM
PaBHOBECHH B CHCTEMAaX
AIEKTPOCHAOKEHUSI.
OCHOBHBIE ITOHATHS U
COOTHOIICHUS BEINYUH TOKOB
KOPOTKOTO 3aMbIKAHUS.
DIEKTPOJMHAMHUYECKOE U
TEepMUYECKOE EHCTBHS TOKOB
KOPOTKOTO 3aMbIKaHUS.
Be160op u mpoBepka
BBICOKOBOJIbTHOH
ammapaTypsl. /JIex/

I1K-2-31

J1.1
JI1.8J12.3J13.
1
0152 53

52

MaremaTtnueckue MoJIeNn
JIMHUI, TEHEPAaTOPOB,
TpaHchopMaTopoB U IIp.
Pacuer TokoB KOpOTKOTO
3aMbBIKaHUSI B OTHOCUTEIIbHBIX
equHUIax. PacueT TOKOB
KOPOTKOT'O 3aMbIKaHUsI B
VMEHOBAHHBIX CAMHHIIAX.
Pacuer TokOB KOpOTKOTO
3aMBIKaHUS OT UICTOYHUKA
HEOTPaHUYEHHOW MOIIIHOCTH.
Pacuer TokOB KOpOTKOTO
3aMBIKaHUS B YCTAHOBKaX
HanpspbkeHuem 0 1000 B.
Pacuer BeKTOpHBIX 1uarpamMm
WU YITIOBBIX XapaKTEPUCTHK
6e3 yuera APB u ¢ yuerom
APB. /TIp/

10

[IK-2-V1

J1.1
JI1.8J12.3J13.
1
0152 53

53

OTobpaXkeHHe IIepex0THOTO
mpouecca B
JIMHEapu30BaHHOU crucTeme
BTOPOTO MOPSAKA.
MaremaTtnueckue MoJeNu
SIIEMEHTOB

sHeprocuctTemsl. /Cp/

I1K-2-31 IIK-2-
V1IIK-2-Bl

JI1.1 J11.8
30132233




Pa3nen 6. Komnencanus
PeaKTUBHOM MOIIHOCTH

6.1

[Tonsatue o peakTUBHOU
MOIITHCOTH H €€
KoMIeHcauuu. bananc
AKTUBHBIX U PEAaKTUBHOM
MOIIHOCTH. OCHOBHBIE
HOTPeOUTENH PEaKTUBHOM
MOIIIHOCTH (ACHHXPOHHBIE
JIBUTATEIH, CUIIOBbIE
TpaHC(HOPMATOPHL,
npeoOpa3oBaTeNbHbIE
ycraHOBKH U 11p.). Cpencrtsa
KOMIICHCAIINY PEaKTUBHOM
MoIHOCTU. OCHOBHBIE
pacueTsl Ipu KOMIIEH AU
PEaKTHBHOM MOLITHOCTH.
KoHncTpykTuBHOE
BBITIOJIHEHHE U Pa3MeLIeHUe
KOMIIEHCHPYIOIIUX
ycTpoicTB. /JIex/

ITK-2-31

J1.1
JI1.8J13.1
01322 33

6.2

BEI60p KOMITEHCHPYIOIIHX
yerpoiicts. /Tlp/

[IK-2-V1

J1.1
JI1.8713.1
013233

6.3

3HayeHue MEpOIPUATHIA 1O
KOMIICHCAIINY PEaKTHUBHOM
MOIIIHOCTH. Bnusnue
PEaKkTUBHOM MOIIIHOCTH Ha
MIOTEPU MOLTHOCTH U
3JIEKTPO3HEPTUH.
OpraHu3aluoHHbIE
MEpONPHUATHS IO
KOMIICHCAIINY PEaKTUBHOM
MOILHOCTY: NIPaBUIIbHBII
BBIOOp JBUTATENEH,
MOHMKEHUE HaPSKEHUS
MaJjo3arpy>KeHHbIX
JIBUTATeJIeH, orpaHYeHUe
XO0JIOCTOTO X0/ U T.II.
B3anmooTHOImEHUS
SHEPTOCHAOKAFOIIINX
opraHusanuii u
MoTpeOuTENeH
3JIEKTPO3HEPTUH.
HopmaruBHas noxymeHTanus
B 00J1aCTH KOMIEHCAIIUH
peakTuBHOM MOmHOCTH. /Cp/

15

I1K-2-31 TIK-2-
VY1IIK-2-Bl

JI1.1 J11.8
0152 53

Pa3nen 7. Pejeiinas 3anmura
3J1eKTPOYCTAHOBOK




7.1

[loBpexxnenue u
AQHOPMAaJIbHBIE PEKUMBbI
paboTHI B SHEPTETHIECKUX
cucremax. [IpuHnuns
BBITIOJIHEHMS pesieiiHON
3amuThl. TpeboBaHus K
perneiiHoi 3amuTe
ANEKTPOYCTAHOBOK.
MaxkcuManbHO-TOKOBasI U
nmuddepernnanpHas 3aMuTA.
3ammTa ¥ aBTOMAaTHKA JIMHUIA
JNIEKTponepesaun. 3amura u
ABTOMATHKa JIEMEHTOB
CTaHIIUM, MOJACTAHIMS 1
norpeduteneit
ANEKTPUUECKON SHEPIUU
(3ammTa reHepaTopos,
TpaHC()OPMATOPOB,
JIBUTATEJICH U T.IL.).
ABTOMaTHYECKOE IOBTOPHOE
BKitoueHue (AIIB).
ABTOMaTHYECKECKAs
4yacToTHas pasrpyska (AUP).
[Tonsitue o
MHKpOTPOIIECCOPHOM
peneiinoii 3auure. /Jlex/

10

[K-2-31

JI1.1J11.2
JI1.8J12.5J13.
1
0132233

7.2

Pacuer ycraBok pene
TOKOBOU 3amuThl /T1p/

[IK-2-V1

J1.1
JI1.8J13.1
01 52 53

73

DeKTpoMexXaHWIECKHe pee:
ANIEKTPOMAarHUTHEIE,
HMHAYKUUOHHBIE. Pere ¢
TepPMETH3HPOBAHHBIMHA
KOHTakTaMu. MlcTOuHNKH
ONEpaTHBHOTO TOKA Ha
MIOCTOSIHHOM U TIePEeMEHHOM
Toke. TenemexaHuzanus u
JUCTIeTYepu3anus Ha
NEKTPOCTAHLMSIX U
MOJCTAHIMAX. DKCILTyaTaIHs
U(POBEI3 YCTPOIICTB
peneitnoit 3amurel. /Cp/

16

[K-2-31 TIK-2-
V1I1IK-2-Bl

J1.1
JI1.8J13.1
0152 353

7.4

IToaroTroBka M caaua
9K3ameHa /DK3aMeHn/

27

ITK-2-31

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
1.7
JI1.8J12.1
JI2.2J12.3
2.4
JI2.5J13.1
01 52 53




