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1. HEJIX OCBOEHUSA

1.1 | Lens u3ydeHNs AUCIUIUTNHEL ()OPMUPOBAHIE CHCTEMATHYECKUX 3HAHHH 110 BOIIPOCAM IIPOCKTUPOBAHUS U SKCIUTyaTaIllN
CHCTEM IEKTPOCHA0KEHHUsI MPOMBIIITICHHBIX TPEATPUATH.

1.2 | 3amaun JUCIUIUIMHEI — YCBOSHUE 00yJaroUMMUCS 3HaHUil B chepe pa3pabOTKH U SKCILTyaTaIl[H SHEPreTHUSCKIX
YCTaHOBOK, 000pYZI0BaHMs SJIEKTPOCTAHIMI 1 MOJCTaHIMI; O Mpoleccax MOITyYeHUs! TEIUIOBON U SJIEKTPHYECKON
SHEPTHH Ha 3JIEKTPOCTAHIHUAX PA3INYIHOTO THITA; O COBPEMEHHBIX CHCTEMaX KOHTPOJIS PEXKUMOB pabOTHl 000pyI0BaHUS
00BEKTOB EKTPOIHEPTETUKH.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM ITPOI'PAMMBI

Brok OIT: b1.B.JIB.01

2.1 TpeboBanus K npe)JBa]ImTem,Hoﬁ MOAT0TOBKe 00y4alouerocs:

2.1.1 | TexHOMOrHU NMPOTPAMMUPOBAHUS

2.2 JucmnianHbl (MOIYJIN) U NPAKTHKH, JJIS KOTOPHIX OCBOCHUE JAHHOM TUCHUNIUHBI (MOIYJI) HEOGX0UMO KaK
npeaecTByoIee:

2.2.1 |IloaroToBka K mpoleAype 3alIUTHI U 3aIUTA BBITYCKHOW KBATM(HUKAIIMIOHHON pabOTHI

2.2.2  |IIpennuruioMHas IpaKkTUKa

2.2.3 | Auzaita web-nprtoxeHnit

2.2.4 |Pazpaborka UI/UX

3. PE3YJIbTATBI OBYYEHMUA 11O JUCHUIIIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHU
KOMIIETEHIUAMH

IIK-3: Cnoco0eH co3gaBaTh HHPOPMALMOHHYI0 MO/IeJIb, OCYLIECTBJSITH NOA00P HHCTPYMEHTAJIbHBIX CPEeACTB, OLeHUBATH UX
3¢ GeKTUBHOCTH

3HaTh:

TIK-3-31 MeToABI pacueTa peKMMOB PAOOTHI TCIIO- U AIEKTPOIHEPIETHYCCKUX YCTAHOBOK

I1K-3-32 napaMeTpbl U XapaKTCPUCTUKU PCIKUMOB pa6OTBI; PAaCYCTHBIC COOTHOLICHUA UIA OIIPCACJICHUS ITapaMCTPOB PEIKUMOB,
METOJbI pacy€Ta pEKUMOB pa6OTI>I TETJIO- 1 DJICKTPOSHEPIECTUICCKNUX YCTAHOBOK

[IK-3-33 ocHOBHBIC OMIpeaeNIeHUs U MOHATHA B chepe (HYHKIIMOHUPOBAHHS PA3IUYHBIX BUIOB YHEPIEeTHUECKUX YCTaHOBOK,
HpOoOIEeMBI SHEProcOepesKeHUsI 1 OCHOBHBIC ITYTH MX PELICHHUSI.

YMmerhb:

IIK-3-V1 MOICIINPOBATH 00BEKTHI OHEPIrCTUKU U UX KOMIIOHEHTBI C NCIIOJIb30BAHNEM KOMIIBIOTCPOB

[IK-3-Y2 onpenensts pesKUMBI S3HEpro3h(HeKTHBHON SKCIUTyaTAIINH ¥ TapaMeTPhl KPUTHUECKOTO COCTOSIHUS 000PYTOBaHHS

TIK-3-Y3 00BscHATH pU3UUECcKre OCHOBHI (PYHKIIHOHMPOBAHUS PA3IMYHBIX BUAOB TEIUIOPHEPTETHUECKUX YCTAHOBOK,
aHAJIM3UPOBATH IPOILIECCHI B TEINIOIHEPTETHUECKUX YCTAaHOBKAX B PA3JIMUHBIX PEXKUMAX pabOTHI

Baanern:

ITK-3-B1 MeTonaMu 1 METOJMKAMH pacdeTa PesKMMOB PadOTHI ANIEKTPOIHEPTETHIECKOTO 000PYI0BaHUS

[1K-3-B2 0CHOBHBIMH CITIOCOOAMH peaTH3aliy SHEProcOeperaromix peKUMOB SKCIUTyaTalluy TeIUI0O3HEPTETHIECKOTO
000pyI0BaHUs

TIK-3-B3 METOAaMU TECOPECTUUYCCKOI'O U OKCIIEPUMCHTAJIbHOT'O UCCIICIOBAHUA 00BEKTOB OHEPIreTHUKU

4. CTPYKTYPA U COJAEP)KAHUE

Kon HanmenoBanue pasgenoB n | Cemecrp | YUacos | @opmupyemsble | JIuteparypa | Ilpumeuyanue KM Beinoan
3aHATHUSA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIHii pecypchl padoThI

Pazgen 1. BBegenue B
3Hepretuxky. CoBpeMeHHOe
COCTOSIHHME JHePreTHKHU




1.1 CoBpeMEeHHOE COCTOSHUE 1 MK-3-31 [IK-3- | JI1.1JI1.2 KM1
sHepreTuku B Poccnu u 3a 32 [IK-3-33 JI1.3 J11.6
py6esxkom. Pecypcrl sHeprin IIK-3-Y1 [IK-3 JI1.7J12.1
Ha 3emute u sHeprodaganc -Y2 I1K-3-Y3 2.2
MIPOU3BOJICTBA EPBUYHBIX [IK-3-B1 I1K-3 J12.4J13.1
sHepropecypcoB. EquHuIb -B2 T1IK-3-B3 213253
M3MEPECHHS B SHEPTETHKE.

TonnuBHO-3HEPreTUUECKUI
komIieke. CnocoObl 1
METOJIBI BBIPaOOTKH
saepruu /Jlex/

1.2 OCHOBHBIE TIOJOKEHUS 26 TIK-3-31 IIK-3- J1.2 KM1
TEPMOJIMHAMUKHU U TCTUIOBOM 32 I1K-3-33 JI1.7J12.1
sHepreTuku. Pabouee Terno, [IK-3-V1 IIK-3 JI2.2 J12.3
IapaMeTphl 3aKOHOB -Y2 IIK-3-Y3 2.4
TEPMOAMHAMHUKH. T1IK-3-B1 I1K-3 JI12.5J13.1
TepmMoguHaMHYECKHE TUKIIBI. -B2 I1K-3-B3 215253
OCHOBHBIE pacUeTHBIE
MPOTPaMMBI, HCIIOJIB3yeMbIe
B TEIIO- U
anekTposnepretuke /Cp/

Pa3nen 2. HerpaguuuonHuasi
H B0300HOB/IsIeMAas
JHEpPreTUKa

2.1 TpanuuuoHHbIe 1 2 I1K-3-31 I1K-3- JI1.1 JI1.2 KM1
HETpPaJAULMOHHbIE, 32 IIK-3-33 JI1.3 J11.4
BO300HOBJISIEMBIE H [IK-3-V1 [IK-3 JI1.5 J11.6
HEBO300HOBIIIEMBIE -Y2 [IK-3-Y3 JI1.7J12.1
HUCTOYHUKHU [IK-3-B1 IIK-3 JI2.2 J12.3
sHeprud. [IpuHINT paboTHI -B2 I1K-3-B3 2.4
TUAPABINYECKUX, BETPOBBIX JI2.5]13.1
U COJIHEYHBIX 2102233
aneKkTpocTannuii /Jlex/

2.2 UccnenoBanue paboTh 6 [K-3-31 I1K-3- JIT.1J11.2
COJIHEYHOMU AJIEKTPOCTAHLIUU. 32 TIK-3-33 JI1.3 J11.4
Uccnenosanue paboTel IIK-3-VY1 IIK-3 JI1.5 J11.6
BEHTHUJISITOPHOU -Y2 [IK-3-V3 JI1.7J12.1
anekTpocTanuu /J1ab/ K-3-B1 TIK-3 JI2.2 J12.3

-B2 I1K-3-B3 J12.4 J12.5
2102233

2.3 OCHOBHBIE COJTHEYHBIE, 36 [TK-3-31 T1K-3- JIT.1J11.2 KM1 P1
BETPOBBIE, TUAPABINYECKHE, 32 [IK-3-33 JI1.3J11.4
MIPUJINBHBIE U [K-3-Y1 IIK-3 JI1.5 J11.6
reoTepMalibHbIC -V2 TIK-3-V3 JI1.7J12.1
anexTpocTanuu B Poccun u IIK-3-B1 T1K-3 JI2.2 J12.3
3a pyoexxom. [TpuHIMT -B2 I1K-3-B3 J12.4
paboThl reoTepManbHOM JI2.5J13.1
AJNEKTPOCTAHIINU. 213253
[IporpaMmbl MOAEIMPOBAHUSA
INEKTPOCTaHIIUH
HEeTpaAULIMOHHON
SHEPTeTUKH.

Maremaruueckas MOJ€Ib
BETPOBOM AJIEKTPOCTAHLIUHU B
cpene Matlab. /Cp/

Paznen 3. TemioBblie u
ATOMHBIC 3J'leKTp0CTaHlll/Il/l




3.1 CrpyKTypa IpOoHU3BOJCTBA 1 MK-3-31 [IK-3- | JI1.1JI1.2 KM1
ANEKTPUYECKOM SHEPTUU B 32 [IK-3-33 JI1.3J11.4
Poccun. Texnonorunueckue IIK-3-Y1 [IK-3 JI1.5 J11.6
CXEMBI U TEXHUYECKHE -Y2 I1K-3-Y3 JI1.7J12.1
napaMeTphl TEIUIOBBIX U [IK-3-B1 I1K-3 JI2.2J12.3
ATOMHBIX JIEKTPUUYECKUX -B2 T1IK-3-B3 2.4
cranmmii. Kmaccuduxars JI2.5J13.1
TEIUIOBBIX IEKTPOCTaHLUH. 213233
OcHOBHOE 000pyIOBaHHE
TEIUIOBBIX M aTOMHBIX
anexTpocTaHui. /Jlex/

32 Uzyuenue paboThl 2 TIK-3-31 IIK-3- | JI1.7J12.3J13.
MPUHIMITHATLHON 32 I1K-3-33 1
TEXHOJIOTHYECKOU CXEMBI. IIK-3-VY1 IIK-3 213253
Mertonuka pacuera -Y2 IIK-3-Y3
OCHOBHOTO CHJIOBOTO [IK-3-B1 I1K-3
obopynoBanus Ha TOC u -B2 T1IK-3-B3
ADC. Mp/

33 [TapoBoii koTesn, MPUHIUI 36 TIK-3-31 IIK-3- JIT.1J11.2 KM1 P1
paboTHI, OCHOBHBIE 32 TIK-3-33 JI1.3J11.4
TEXHUYECKUE TTapaMeTpBhl. IIK-3-VY1 [IK-3 JI1.5 J11.6
[MTapoBas TypOuHa, MPUHINAT -Y2 IIK-3-Y3 JI1.7J12.1
paboTHI, IPUMEHEHHE Ha [IK-3-B1 IIK-3 JI2.2 J12.3
T3C u ADC. -B2 I1K-3-B3 2.4
Kiaccuduxanus 0CHOBHOTO JI2.5J13.1
Y BCIIOMOTaTeJIHHOTO 213233
obopynoBanus TOC u ADC,

TEXHUYECKHE
XapaKTePUCTUKU. S epHBIN
peaxTop, IpUHIUT PabOTEHI,
Kkiaccu(uKanus, OCHOBHbIE
TEXHUYECKHUE MTapaMeTphl.
XpaneHue, nepepadoTKa,
TPaHCHIOPTHUPOBKA
0TpabOTaHHOTO AJEPHOrO
toruiBa. OCHOBHBIE
MEPOIPUSATHSI IO 3aLIUTE
OKpY’Karollei cpepl,
npumeHsiembie Ha TOC n
ADC. /Cp/

Pasnen 4. BuyTpuuexosbie
3JIeKTpPHYECKHe CeTH

4.1 OCHOBHBIE CXEMBI LIEXOBBIX 1 T1K-3-31 IIK-3- JI1.1 JI1.2
TpaHCc(hOPMATOPHBIX 32 [IK-3-33 JI1.3J11.4
noactaHuil. Metonuka [IK-3-Y1 [IK-3 JI1.5 J11.6
BbIOOpA YKCIIa ¥ MOIIHOCTH -V2 IIK-3-VY3 JI1.7J12.1
[IEXOBBIX TPAHC(HOPMATOPOB. IIK-3-B1 T1IK-3 JI2.2 J12.3
OcHoBHOE -B2 TIK-3-B3 J12.4
ANIEeKTpooOOpyI0BaHUE JI2.5713.1
eXOBBIX ceTeit. /JIek/ D192 33

4.2 Br160p uncia u MouHoOCTH 2 [TK-3-31 T1K-3- JIT.1J11.2
[IEXOBBIX TPAHC(HOPMATOPOB. 32 [IK-3-33 JI1.3J11.4
Br160p cedeHus mpoBoIOB, TIK-3-VY1 ITIK-3 JI1.5 JI1.6
ka0eJnel ¥ uH 10 -V2 TIK-3-V3 JI1.7J12.1
Harpesy. /IIp/ [K-3-B1 T1K-3 J12.2 J12.3

-B2 ITK-3-B3 J2.4
JI2.5713.1
212233

4.3 Uccnenosanue 2 [TK-3-31 T1K-3- JI1.7J12.1
BBICOKOBOJIBTHOTO 32 [IK-3-33 JI2.2 J12.3
Tpanchopmaropa /J1abd/ [IK-3-V1 [IK-3 J12.4 J12.5

-Y2 [IK-3-Y3 212233
IK-3-B1 TIK-3

-B2 I1K-3-B3
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Knaccuduxanus nomemenni
1 HapyXHbIX YCTAHOBOK IO
OKpYyXKaroliei cpene.
CTpyKTypa IeXOBbIX
NEKTPUUYECKUX CeTeN.
KonctpykTuBHOE
BBITIOJIHEHUE BHYTPUIIEXOBBIX
NEKTPUUYECKUN ceTeH.
OcHoBHOE
AIIEKTPOOOOPYAOBAHNE
LEXOBBIX ceTeil. Beioop
CEYEHHUs IPOBOIHUKOB 110
9KOHOMMYECKON INIOTHOCTU
TOKa ¥ TIO TI0Tepe
HanpspkeHus. Pacder ceteil
OCBETUTENBHBIX
AIIEKTPOYCTAaHOBOK.
Kaprorpamma Harpysok.
Haznauenue u ocobeHHOCTH
UIEKTPUUECKUX CeTEH
BHYTPH3aBOICKOTO
ANIEKTPOCHAOKESHUS
HanpspkenueM Boitie 1000 B.
CxeMbl 1 OCHOBHOE
ANIEeKTPooOOpyI0BaHUE
[JIABHBIX TOHU3UTEIBHBIX
noxcranimii. Konerpykuuu
pacIpenenuTeNbHBIX
ycTpoiicTB. Bo3nyinsie
nuHun. KabenapHbIe TMHUN.
Toxomposoxst. /Cp/

24

MK-3-31 IIK-3-
32 TIK-3-33
[IK-3-V1 IIK-3
-Y2 IIK-3-Y3
I1K-3-B1 IIK-3
-B2 TIK-3-B3

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
2.4
JI2.5]13.1
213233

Pl

Paznen 5.
JHeprocoepeskeHue.
DHeproayaut u
3Hepr0MeHezmcmeHT

5.1

DHepreTHYeCKun
MeHEeDKMEHT U ayaut. e,
3aJa4i, 0COOEHHOCTH
MpUMEHEHUsI U BUIbL. /JIek/

ITK-3-31 IIK-3-
32 IIK-3-33
MK-3-Y1 IIK-3
-V2IIK-3-V3
[IK-3-B1 IIK-3
-B2 TIK-3-B3

JI1.1 J11.2
JI1.3 J11.4
JI1.5 J11.6
JI1.7J12.1
JI2.2 J12.3
2.4
JI2.5]13.1
0103233

KM1

52

DHeprocOepeKeHHE B
MPOU3BOJICTBE H OBITY.
OCHOBHBIC TEXHOJIOTHH,
NPUMEHSEMBIC B
SHEProcOePeKECHUH.
Bropuunsie sHepropecypcsl,
NpUMCHEHHE,
knaccugukanys. CBs3b
SHEeprocOepeKeHus ¢
9KOJIOTHEH TIAHETHI.
OCHOBHBIE HCTOYHUKH
BO3CHUCTBUS HA
OKPYXKAaIOLIYIO CPEIy U UX
cumkenue /Cp/

36

ITK-3-31 IIK-3-
32 TIK-3-33
MK-3-Y1 IIK-3
-Y2 [IK-3-Y3
[IK-3-B1 IIK-3
-B2 TIK-3-B3

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2 J12.3
J12.4J12.5
0103233

KM1

P1

Paznen 6. [ToaroroBka k
KOHTpOJ’lb]—Ib[M
MepONpUsITUSM U
BBINOJIHSIEMBIM padoTam

6.1

OObeM yacoB
CaMOCTOSITEIEHOM PabOTHI HA
noarotoBky k KM /Cp/




6.2

O0ObeM 4acoB
CaMOCTOSTENILHOM paboThI Ha
nmoarotoBky k BP /Cp/

5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. KoutpoJibHbIe MeponpusaTHs (KOHTPO/IbHast padoTa, TecT, KOJUIOKBUYM, 9K3aMEH H T.II), BOIPOCHI 115
€aMOCTOSITEeJILHOI MOATOTOBKH

IIpoBepsiemblie
Kon Kontponpshoe
WHIUKATOPBI Bompocsr 1yis moarotoBku
KM MEepONpUsATUE N
KOMIIETEHITNH
KM1 IToaroroska k Paznen 1. Beenenue B sHepreTuky. BeipaboTka aneKkTpuyecKon

YCTHOMY OTIPOCY 10
paszenam
JUCHUTUTMHBI

SHEPTHH:
1) Oxapakrepu3yiTe TOIUTMBO-3HEPTETHUECKUI KoMILTeKe PO

2) Ilepeuncnute THIIBI SIEKTPOCTAHIUI

3) I'me HaxoAAT MPUMEHEHHE IEKTPOXUMHUUYECKHIE T€eHEPATOPHI?

4) Yto Takoe 3HEProeMKOCTh SHEPrOHOCUTEIIS?

5) Kakue Tumbl TEIUIOBBIX ABUraresneil ncnoin3yor Ha TOC?

6) Kakyro GyHKIHIO BRIIONHSICT 9KOHOMa3ep?

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

8) st wero ADC BBIOTHSIOT 1O 2-X U 3-X KOHTYPHBIM CXeMaM?

9) Uro Takoe Ouosoruyeckas 3ammra’?

10) Kakue tumsl TypOuH rcnosb3ytor Ha [DC?

11) Yro Takoe nepuBanus?

Pazgen 2. O0mue cBeIeHUS 0 CHCTEMAaX IEKTPOCHAOKEHHS
MPOMBIIIIEHHOTO MPEANPUATHS

1) UTo MOHMMAIOT MOJ AJIEKTPOIHEPTETUICCKON CHCTEMON?

2) Kakwue a51eMeHTBI COCTABIISIOT SHEPTeTHIECKYIO CHCTEMY ?

3) Kak knaccuuuupyroTces yCTaHOBKY 110 HaJ€KHOCTH
3JIeKTpOCcHa0KeHUs?

4) Yto Takoe 3IeKTPHUIECKas CeTh?

5) Kak paccuuThIBaIOT 3JIEKTPUIECKHE HATPy3Ku?

6) ITo kakuM KpUTEpUIM KJIaCCUPUIUPYIOTCS SIEKTPONPHEMHUKH?
7) Ha xaxwe rpymits! mopas3aessstoTes 3IEKTPOIPHEMHHIKH IO PEXXKUMY
paboThi?

8) Kakue »nekTponpueMHUKH OTHOCATCS K IIEPBON KaTETOPHH O
HaJIeXXHOCTH JIEKTPOCHA0KEHHMS?

9) Kakue a5ekTponpreMHAKN OTHOCATCS KO BTOPOH KaTerOpHH 110
HA/ICKHOCTH JJIIEKTPOCHA0KEHNUS?

10) Kakue 31eKTponprueMHUKN OTHOCSTCS K TPETEH KaTETOPHUHU 110
HaJIe)KHOCTH DIICKTPOCHAOKCHHS?

11) Ha3HaueHwe U BUA CyTOYHOTO rpadrka 3MeKTPUIECKNX HATPy30K
12) HaznaueHue 1 BUJ roIoBOro rpaduka dJ1eKTPUIECKUX HAarPy30K
Paznen 3. BHyTpHLIeX0OBbIE 2IEKTPUUECKUE CETH

1) JIy1s1 9ero CITyXKHT | 4TO IPeCTaBIIeT coboli renepaTop?

2) Jlns gero npeaHa3HAYCH TPAHCHOPMATOP, U U3 KAKUX YacTel OH
COCTOUT?

3) KakoBo Ha3Ha4eHNE MarHUT MPOBOIA?

4) Kak ompenensroT noTepu B TpaHcdopmarope?

5) Kak ocymiecTBisieTcsl peryTupOBaHNE HAMIPSDKEHUS B
TpaHcdopmaTopax?

6) Uro BKiIIOUaeT B ceOs TpaHC(hOpPMATOpHAS TOACTAHIHA?

7) Kak onpenenstoT MecTo pa3MeIieHus Tpanc(hopMaTOpHOH
HOJCTaHIUK HA IPEAIPUATHU?

Paznen 4. BHyTpH3aBOICKOE ICKTPOCHAOKEHIE

1) ITepeuncinTe cnocoObl KaHATM3ANH HIEKTPHUIECKOI SHEpruH 110 |
kB u Beime 1 kB

2) Kak npou3BosAT BEIOOp ceueHus kabemneit?

3) Uro Ha3bIBaETCS SKOHOMHYECKUM CEYCHHEM MTPOBOIa?

4) Kakue tumst JIDII BBI 3HAETE?

5) YUro takoe “npomyckHas ciocoonocts” JISII? Ot yero oHa 3aBUCUT?
6) ITepcriekTHBEI pa3BUTHSA 3aKPHITHIX JIDIT

7) Uro Taxkoe ra3om30nnpoBaHHbIC KabeH?

8) Uro npeacTaBisioT co00i KOHCTPYKTUBHO BO3ILYIIHBIE JINHU?

9) IlepeunicauTe TUIBI TOKOTIPOBOAOB.

Paznen 5. Komnencanus peakTHBHOI MOLITHOCTH

1) Jaiite onpeneneHne peakTHBHOW MOITHOCTH




2) ITepeuncaute ycTpoHCTBA, KOTOPbIE CHUKAIOT KO3 (DUIUEHT
MOIIHOCTH CHUCTEMBI

3) I[TepeuncianTe OCHOBHBIE THIIBI KOMIIEHCHPYIOIIUX YCTPOHCTB
4) Kak mpou3BoAAT BIOOP KOMIIEHCUPYIOIIUX YCTPOUCTB?

5) Ykaxxute MecTa yCTaHOBKM KOHJEHCATOPOB Ha MOJCTaHLIUU
Paznen 6. Peneiinas 3ammra 351eKTPOYCTaHOBOK

1) Kakue TpeGoBaHMS MPEIBABIAIOTCS K YCTPOHCTBAM 3aIIUTHI?
2) Kakue cpelncTBa HCHONB3YIOT ISl 3aLIUTHI CETEH OT KOPOTKHX
3aMbIKaHUN?

3) Uro Takoe BpeMATOKOBAs XapaKTepUCTUKA?

4) Ot uero 3amuIaeT ens KOMOMHUPOBAHHBII aBTOMATHYECKUN
BBIKJIIOYATEIb?

5) Kak BbIOMpPAIOT TOK cpabaThIBaHUsI CPEJICTB 3AILUTHI?

6) B xaknx sneMeHTax JMEKTPUIECKON CeTH BO3HUKAIOT OTEPH
sHepruu?

7) UeM onpepensieTcsi BEIMYMHA OTEPh SHEPTUH B 2IIEKTPUIECKUX
ceTsx?

8) Kaxoii sHepreTraeckuii mokazaTesrb HOPMUPYETCS [UIS KPYITHBIX
notpeOuTesiell SJHEPTUU U ToUeMy?

9) Ilepeuncanre Mepbl, NPUMEHsIEMbIE 1JIs TOBBILICHUS KadeCcTBa
MOTPeOIIAEMON STIEKTPOIHEPIHU

KMm2

DK3aMeH

1. TonnuBHO-3HepreTudeckuil komriekc PO

2.Epunas sHepretudeckas cucrema PO

3.PbIHOK 35eKTpO3HEpTUU PO

4.0co0eHHOCTH B OCHOBHBIE TPEOOBAHMS K CHCTEMaM
3JIEKTPOCHA0KEHUS IPOMBIIIICHHBIX MPEANPUATHN

5.0cHOBHBIE NOJOXKEHUS TEXHUKO-YKOHOMUUECKUX PacyeToB B
ANEKTPOCHAOKeHNH. HanpspkeHUs 3JeKTPHYECKUX ceTel
6.PexxuMbl HEUTpany AIEKTPUYECKUX CETeH

7.IIpueMHuKH D3 NPOMBIIUICHHBIX MTPEIIPUSTHIA
8.XapakTepucTuKa 3MeKTPONPUEMHHUKOB [0 HaJEKHOCTU
9.PexxnMBl paboTHI 3MEKTPOIPHEMHUKOB

10.OnexTpryeckue Harpy3KU U UX rpadpuku

11.Ha3HaueHue 1 0COOEHHOCTH DIEKTPUUECKHUX CETeH HAaNpsKEHUEM 10
u Beiie 1000 B

12.Bo3ayiiHbie THHUR

13.KabenpHble TUHUH

14. TokornpoBoapb!

15.CxeMbI 1 OCHOBHOE JIEKTPOOOOPYI0BaHHE TIaBHBIX
MOHHU3HUTENIBHBIX TOACTAHIHI

16.CTpyKTypa 1eXOBBIX NOACTAHIIMN U ceTei

17.Be100p 9rcia ¥ MOITHOCTH CHIJIOBBIX TPAHC(HOPMATOPOB
18.Bp100p MecTa paciooKeHHs TTIABHBIX M IEXOBBIX MOICTAHIINH
19.PacyeT TOKOB KOPOTKOTO 3aMbIKaHUS
20.D1eKTpoANHAMUYECKOE ¥ TEPMHUECKOE JEHCTBHUSI TOKOB KOPOTKOTO
3aMBIKaHUSA

21.BbI00p 3MEKTPUUECKHUX ANMApaTOB M TOKOBEAYIINX YacTei

22 .DneKTpUYECKUI pacyeT OCBEIICHUS

23.CpencTBa KOMIIEHCALMH PEAKTUBHON MOIIHOCTH

24.OcHOBHBIE pacueThl IpU KOMIIEHCALUU PEAKTUBHON MOILIHOCTH
25.KoHCTpyKTHBHOE BBIIOJIHEHHE U Pa3MEIeHHE KOMICHCUPYIOIIHX
YCTPOUCTB

26.TpeboBaHMs K peleHHON 3alIUTe SITEKTPOYCTaHOBOK
27.3amuTa ¥ aBTOMAaTUKa JIMHUH dJIEKTPONepeIadun.

28.3amuMTa U aBTOMaTHKA YIEMEHTOB CTaHIUIL, TOACTAHINSA U
MOTpeOUTEINEeH AEKTPUISCKON SHEPTUH (3alUTa TeHEPaTOPOB,
TpaHc(opMaToOpoB, ABUTATEIICH U T.II.)

29.IlonsTHsa 00 aBTOMAaTHYECKOM MOBTOpHOM BKJItoueHuu (AIIB) u
aBTOMAaTHYECKOHN 4acTOTHOM pasrpy3ke (AUP)

30.Peanu3arus peneiHOM 3aUTHI U CXEM aBTOMAaTHKH

5.2. IlepeyeHnb padoT, BbINOJHSIE

MbIX 0 gucuuinHe (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboTsI

Haspanne
paboTsI

IIposepsiemble
WHIUKATOPBI
KOMITETCHITHH

Coaep:xanue paboTbI




P1 Joknan no teme IIpumeps! TEeMBI TOKJIAOB IO CAMOCTOSITENBHOM padoTe

1) Onepreruka PD u 3apyOekHBIX CTpaH

2) CrpourenbctBo miotuH [OC

3) Ocobennoctu pabotel 'OC B GanaHce MOIIHOCTH (B CYTOYHOM
rpaduKe Harpy3KH)

4) Texunueckoe BogocHabxenne TOC u ADC

5) TorumBHOE XO3SHCTBO AIICKTPOCTAHIINI

6) OCHOBHBIE TTOJIOKEHUS TEXHUKO-DKOHOMHUYECKHUX PacyeToB B
3JIEKTPOCHAOKEHUH

7) OcobeHHOCTH TpaHC(HOPMATOPOB B CUCTEMaX AIICKTPOCHAOKESHHUS
8) [IpuHIUT peryTupoBaHUs HAMPSDKEHUS B CUIIOBBIX
TpaHchopmaropax

9) ABToTpanchopMaTopsl

10) KoHCTpYKTHBHOE BBHIITOJHEHNE BHYTPHIIEXOBBIX AJICKTPHYECCKUI
ceTed

11) OcHOBHOE 3JIEKTPOOOOPYI0BAHHE IIEXOBBIX CETEH

12) KoMITOHOBKA TJIaBHBIX MOHU3UTENBHBIX TTOICTAHIINI

13) [IpumeHeHNe OIOYHBIX CXEM

14) KoHCTpyKIMH pacnpeeuTeNbHbIX YCTPOUCTB

15) OrobpaxkeHHe MepexoIHOro Npolecca B JMHEApU30BAHHON CHCTEME
BTOPOTO TIOpsiIKa

16) MaremMaTHuecK1e MOAEITH 2IE€MEHTOB YHEPrOCHCTEMBI

17) DnexTpoMeXaHUUECKUE peJie: NEKTPOMArHUTHbIE, HHIYKIIMOHHBIE.
Perne ¢ repMeTH3MPOBaHHBIMU KOHTaKTaMHU

18) McToYHMKY ONIepaTHBHOTO TOKA HA IIOCTOSIHHOM U IIEPEMEHHOM
TOKE

19) Tenemexanuzauus U AUCIETYEPU3ALNS Ha JIEKTPOCTAHLUAX U
TIOICTaHITHIX

20) OkcmyaTtarus udpoBBIe YCTPOICTB peleifHON 3alUTh

5.3. OHEHO‘IH])le MaTepuaJibl, HCNIOJb3YyEeMbI€ JISl IK3aMEHa (GI/IJIeT])I, TECThI H T.l'[.)

DK3aMEeHALMOHHBIN OWJIET N0 AUCIUIIMHE BKIIIOYAeT B ce0s 1Ba TEOPETUIECKHUX BOMPOCHI IO TEMaM, U3JI0KEHHBIM B 4 pazjeine
nmanno# PITI. bueTsl XxpaHsTes Ha kKadeape U yTBEPKACHBI €€ 3aBEIYIOIIHM.

IIpumMeps! BOIIPOCOB U 3aJaHUH KOMIIBIOTEPHOIO TECTUPOBAHUS

DnexTpuieckas CTaHLUS — 3TO. ..

3NIEKTPOYCTaHOBKA, IPOU3BOAIIAs DIEKTPHUECKYIO SHEPTHIO

3JIEKTPOYCTaHOBKA, IPOU3BOAANIAS JIEKTPUUECKYIO U TEIJIOBYIO SHEPIHIO

3JIEKTPOYCTaHOBKA, IIPOU3BOASAILIAS NEKTPUUECKYIO UIIH MIEKTPHUECKYIO U TEIIOBYIO SHEPIHIO

OnexTpudeckast HOACTAaHIHA — 3TO. ..

3JIEKTPOYCTAaHOBKA, IpeAHA3HAYCHHAS VIS [IpHUEeMa U IIpeoOpa30BaHus ICKTPHUIECCKOI SHEPrun
3NIEKTPOYCTaHOBKA, B KOTOPOH MPOU3BOAUTCS, IpeobpasyeTcs, MOTPeOIseTCs SNEeKTPOIHEPIUst
3NIEKTPOYCTaHOBKA, TPOU3BOAIIAS DIEKTPHUYECKYIO U TEIIOBYIO YHEPTHIO

B coctaB EQC P® He BxoauT 00beJUHEHHAS SHEpreTHYECKask CUCTEMa
Vpana

Cubupn

Boctoka

Cesepo-3amnasa

Cesepnoro Kapkaza

TpaauMOHHbIE 3JIEKTPOCTAHIIUH 3TO. ..
K3C, CBC

II5C, TEOTOC

ADC, I'DC, KBC

MexaHudeckass SHEPIUs BOIHOTO IMOTOKA PEKH (THAPABINYECKAst SHEPTHS) PpeoOpa3yeTcs B SJICKTPHUYCCKYIO SHEPTHIO Ha
ADC

T2C

IaC

KABC

OCHOBHOH THIT 3JIEKTPOCTAHIIMI pacnojaraeMblid B IIEHTPE IEKTPUUECKUX U TETJIOBBIX HarPYy30K
I'Ty

I'POC

ADC

I'SCuTl'ASC




TOII

OHeprus, BeIAEIsIeMast TP CTOPAaHUN KaMEHHOTO yIIId, Topda, ra3a, HehTH U JPYTHX BUIOB TOIUIHBA, TpeodpaszyeTcs B
JNIEKTPUUECKYIO SHEPIUIO Ha

ADC

T2C

I'aC

KABDC

MexaHn4decKkas SHeprHs BO3AYIIHOTO TOTOKA IPeodpazyeTcs B AIEKTPHUECKYI0 SHEPTHIO Ha
ADC
T3C
Iac
BO2C

Kakue anekTpocTaHIny OTHOCAT K pa3psiy BEICOKO MaHEBPEHHBIX?
KOHJICHCAIIHOHHBIE

TEIUIONICKTPOLICHTPAIIH

THAPOINIEKTPOCTAHIIUN

aTOMHBIE 3JIEKTPOCTAHINH

reoTepMaibHBIE 3C

ITo xakuM IpH3HAKAM PA3ICIIIOT ACKTPUUCCKHE CTaHIIMU? BBIOepUTE OJJMH MM HECKOJIBKO OTBETOR:
0 BUJIY HCIIOJB3yEeMOM dHEPTHU

0 BUIY TEIJIOBOTO JIBUTATEIS

[0 BHIY 3JCKTPHYCCKOTO JIBUTATEIIS

0 BHJY OTITyCKaeMOH SHEPTUH

[IpuHINTBI TOCTPOSHUS CXEM 3IEKTPOCHAOKEHUS
OTKa3 OT XOJIOJIHOTO pe3epBa

pasnenbHas paboTa JIMHUI U TpaHCHOPMATOPOB
1eIecoo0pa3HOCTh

HaJIeXKHOCTb

r1y0O0KOE CEKIIMOHNPOBAHUE

K1 xareropuu 1o creneHu 6ecrepe0oiHOCTH JEKTPOCHA0KEHHUSI OTHOCSITCS NEKTPONPUEMHHUKI
HepephIB B AIEKTPOCHA0KEHHUH, KOTOPOE BIIeUeT 3a co00i 00s13aTeIbHOE OTKIIIOUEHHE 000pyA0BaHHE
OMaCHOCTb YIS XKU3HU JII0JIEH

KOPOTKHE 3aMBIKaHUS

[TepepbiB B 3:1eKTpOCHAOKESHUH 1S | KaTeropuu omycKaeTcs Ha BpeMs
BKJTFOUCHHMS pe3epBa CHIIAMH ACKYPHOTO IepcoHaa

ABTOMATHYECKOIO BKIIFOYCHUS pe3epBa

BBITIOJIHEHHS OTIEPaIUii TUCTICTYCPOM

I'my6okoe ceKnMOHUpPOBaHUE IPUMEHSIETCS JUIS
YMEHBILICHHS CONPOTUBIICHUS

obecrieyeHust ¥ HOBBILICHUS HAIEKHOCTH
YMEHBIICHHSI KOJINYECTBA 3JIEKTPUYECKUX allapaToB

ITuTanue KPyMHBIX K 0COO0 KPYIMHBIX MPEANPHUATHIH BBITOIHSAIOT HAPSHKEHUEM
110 kB

220 kB

6 xB

330 kB

500 xB

35 kB

Pacuer Harpy30k npou3BOIUTCS

TIOCJIC COCTaBJICHUS CXEM JICKTPOCHAOKEHHS
HAa 3aKJIIOYUTEIBHOHI CTaJuu IPOEKTUPOBAHUS
Ha HayallbHOM CTaMu MPOEKTUPOBAHUS

HcxonHble JaHHBIE IS OLPEEICHUS HATPY30K
TreHEepaJIbHBIN IUIaH

BEJJOMOCTb HAarpy30K

cxema

YCTaHOBJICHHAs MOLIHOCTb




K03 hHLIUECHTHI

YacroTa BpallleHUH TypOOTeHepaTopa, IPH YUCIIe TIap MOJII0COB p=2
750 06/MuH

300 06/mMunH

1500 06/Mun

3000 06/Muu

1000 06/MuH

CuroBbie TpaHC(OPMATOPHI M aBTOTPAHC(HOPMATOPHI IpeTHA3HAYCHBI
JUTSL TOHMXKCHUSA HAIIPSHKECHUA U TOKA

JUISL TOBBIICHUSA HAIIPSHPKEHUA U TOKa

JU1sL TpeoOpa3OBaHKs HALPSDKESHHS

JUTS TIpeoOpa3oBaHUs TOKA

JUIs IpeoOpa3oBaHuUs SHEPTHU C OJJHOTO HANPSHKEHHUS Ha APYroe

Mominocts Tpancdopmatopa ['TIIT onpenensercs

AKTUBHOM Harpy3Koi NpeANpHUATUSL U PEAKTUBHOM MOLTHOCTBIO CUCTEMBI
PEeaKTUBHOIN HAarpy3KOoH NpeIpUsATHS U PEAKTUBHONW MOIIHOCTBIO CHUCTEMBI
AKTHBHOMN Harpy3Koi NpeanpHATHs U TOJHOH MOIIHOCTBIO CUCTEMBI

Hawussiroaneiimas MOIHOCTH TpaHC(HOPMATOpPa 3aBUCHT OT
BEJIMUMHBI XapakTepa rpaduka 3JIeKTpUUecKOi Harpy3Ku
JUIMTENBHOCTH HapacTaHUs Harpy3Ku 110 rojgam

YHCIIa 9aCOB PaOOTHI MPEAIPHATHS

CTOMMOCTH 3JIEKTPOIHEPTHU

3apIuIaThl 00CITY)KUBAIOIIETO TIEpPCOHaa

Yuco 1exoBbIX TpaHC(HOPMATOPOB ONpeIeIseTCs
THIIOM TpaHchopmaTopa

SIMHIIHON HOMHHAJILHOW MOIIIHOCTBIO TpaHC(opMaTopa
K03(hGHUINEHTOM 3arpy3KH TpaHCc(hopMaTopa
TeMIlepaTypou Bo3ayxa

Briknmrouatenn Harpy30K InpeaHa3HavYCHbI U1
KOMMYTallui HOMUHAJIbHBIX TOKOB
OTKJIIOUeHMS TOKOB K3

KOMMYTalluU TOKOB BO BCEX pPCIKUMaAX

Pa3zbeunuTeNny npeaHa3HaueHbI IS

CO3JJaHUS BUANMOTO Pa3pbIBa IPH PEMOHTE IIEKTPOOOOPYIOBAHUS
KOMMYTAIIAH JTFO0OBIX TOKOB

ABTOMATHYECKOTO OTKITFOUEHUS TOKOB

NepeBoa ¢ OAHOM MapaienbHON BETBU Ha APYTYIO

PazperuHNTETN BEIOUPAIOT 110

HOMHHAJIBHBIM MapaMeTpam

Harpy3ke BTOPUYHBIX LieTel
JIEKTPOAUHAMHUYECKOM U TEPMUUECKOM CTOMKOCTH
XapaKTEPUCTHKE TOKOOTPAHUYEHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beIUHUATEIIH. .
pyOsiimero Tuna

MO/IBECHOTO THIIA

TOPH30HTAJIBHO - TIOBOPOTHOTO THIIA

KaTSIIIETO TUTIA

BaKyyMHOT'O THIIa

PazpeauHUTENSIMU HE JOIYCKAETCS BBIIOJIHATh CIEAYIOIIUE ONEPALUU
OTKJTIOYCHHE U BKIIOYCHHE HEHTpaseil TpaHc(hopMaTOPOB B JIFOOBIX PEKUMAX
CO3[JaHUE BUAMMOTIO Pa3pbIBa B OTKIIOUEHHOH AMEKTPUUECKOMN LenH
OTKJIIOYEHHE ¥ BKIIOYEHHUE 3apsIHOTO TOKA IIHH

OTKJIIOYEHHE TOKa Harpys3ku 10 15 A npu Hanpsbxenuu g0 10 kB
OTKJIIOYECHUE TOKA KOPOTKOTO 3aMbIKAHUS

Pa3penuHUTEIM BEIONPAIOT 1O
HOMUHAJIbHBIM [1apaMeTpaM
Harpy3ke BTOPUYHBIX Llenei




JJIEKTPOJUHAMUYECKON U TEPMUYECKON CTOUKOCTH
XapaKTEePUCTUKE TOKOOTPaHUIEHUS

KopoTkozambIkaTenb - 5T0 KOMMYTalMOHHBIH amnmnapar...

IpeHa3HAYSHHBIN I OTKIIOYEHUS JIEKTPUUECKOH LIeMH B HEHOPMANIbHBIX pPeXHMax paboTsl TpaHchopmaTopa
npeHa3HAYEHHBIN JUIs OTKJIIOYEHUS JIIEKTPUYECKON LeNMH MPU KOPOTKOM 3aMbIKaHUH

TpeaHAa3HAYCHHBIHN I CO3MaHMs HCKYCCTBEHHOTO KOPOTKOTO 3aMBIKAaHHS B IENH TpaHC(HOPMATOpa IMPH BUTKOBOM 3aMBIKaHUHT
BHYTPH TpaHC(HOPMATOPA C HENIBI0 €T0 JaTbHEHIIero OTKIIOUSHUS

€ CaMOBO3BPATOM IpeHa3HAUEHHbIH AJIs1 CO3JaHUs UCKYCCTBEHHOTO KOPOTKOI'O 3aMbIKaHUS IIPU BUTKOBOM KOPOTKOM 3aMbIKaHHU
[IpeIHa3HAYCHHBIN U1 YIIPABICHUSI MIEKTPUUECKON LETBIO IPU KOPOTKUX 3aMbIKAHHSIX

Otaenureny npeaHa3HAYECHEI

JUISL pyYHOTO OTKJIIOUEHHSI 00CCTOYEHHBIX IIeTIeH

JUIS Py4HOIO OTKJIFOUEHUS LieNel Mo Harpy3Koi

JUISL aBTOMAaTU4ECKOTO OTKIIFOUEHHS 00ECTOYCHHBIX IIeTIei
JUISL TUCTAHLIUOHHOTO OTKIIIOUEHHs LieTel ¢ Harpy3Koi
JUI aBTOMaTHYECKOTO OTKIIIOUEHHS LieNIeH 101 Harpy3Kou

OTxaenurens OT pa3beIUHUTENS OTIUYASTCS
rabapuTamMu

CTII0COOOM TaIlIeHHS TyTH

IUIOCKOCTBIO JIBUXKEHHS HOXKEH

KOHTaKTHOM CUCTEMOM

TIPHUBOJIOM

B otkmouaromux anmnapatax 10l kB He npuMeHseTcs crnoco0 rameHus 1yru
JIBUJKEHHUE JIyTM B MATHUTHOM I10J1€

MHOTOKPATHBIN pa3pbIB LIENIU TOKA

raleHyue Jyrd B y3KHUX LeIsiX

YAJIMHEHUE AyTH

JIeIeHre AJMHHOM JyTru Ha psiJi KOPOTKUX

ABTOMATHYECKHUE BBIKITIOYATEIH IPUMEHSIOT B 3JICKTPOYCTaHOBKAX
no 1 xB

1o 6 xB

no 10 kB

BeIkirrouaTteny Harpy3oK npeaHa3HaueHbI IS
KOMMYTAIlii HOMHHAJIBHBIX TOKOB
OTKJIFOYEHHS TOKOB K3

KOMMYTAIIH TOKOB BO BCEX PEKHMaX

Croco0sb!I rameHust HMeKTPUUSCKOi TyTH UCHONIb3yeMble B ammaparax 10 1000 B

ralleHue JyTH B ra3ax BHICOKOTO JABJICHHUS, ABIKCHUE IyTH B MATHUTHOM II0JIE, YAJIMHEHUE AyTH

YIUIMHEHNE TyTH, IBIDKCHAE TyTH B MATHUTHOM I10JIe, TallICHUE [T B BaKyyMe

TalIeHue IyTH B BaKyyMe, yUIMHEHNE TyTH, IBIDKCHNE YT B MAarHUTHOM TIOJIe

JieJICHUE IJIMHHOW JIyTH Ha Psijl KOPOTKUX, TallleHHe JAyry B Maclie, yAJIMHEHUE ayra

YIUIMHEHHE JIyTH, IBIXKCHHUE AT B MArHUTHOM I10JI€, JICJICHNE JUIMHHOM JlyTy Ha Psifi KOPOTKHUX, TalllecHUE AYTH B Y3KUX IIEIIX

Jlns rameHust SIeKTpUUecKoi Iyru B anmapaTax g0 u Beime 1000 B ucnons3yercs
ralieHue B 3j1erase

TalieHue JyTd B Macie

TalIeHue IyTH B BAKyyMe

ralieHue JyrH 3a CYeT CHHXPOHHU3AIMN MOMEHTA OTKIIIOUEHUS ¢ OECTOKOBOI Nay30ii
ralieHue Jyra B y3KHUX IIENsX, yUIMHCHAE TyTH

H3meputesbHbie TpaHC(POPMATOPHI TOKA PEIHAZHAYCHBI IS
HU3MEpPEHHS TIEPBIYHBIX TOKOB

U3MEpPEHHS BTOPUYHBIX TOKOB

npeoOpa3oBaHusl MEPBUUHBIX TOKOB B CTaHAAPTHBIE BTOPHUUHBIE

H3mepurenbHbIe TPaHCHOPMATOPHI TOKA BEIOUPAIOT
10 HOMUHAJIbHBIM [1apaMeTpaM

M0 KOMMYTAIHOHHOH CIIOCOOHOCTH

10 TEPMUYECKOH U 3JIEKTPOANHAMUUYECKONH CTONKOCTH
10 XapaKTEPUCTUKE TOKOOTPaHUUEHUS

110 Harpy3Ke BTOPUYHBIX Lenei




J1ist CHIDKCHHS TEMIICpaTyphl IIABICHUS BCTABKU B MIPEJOXPAHUTENAX C HATIOIHUTEIEM HCIIONIB3YeTCs
METAUTYPIrHISCKUI 3P PEKT - Ha MOJOCKU MEIU HaIasHbI IMAapUKH 0JI0Ba

MPOpE3H, YMEHBIIAIONINE CEUCHUE

YCTaHABJIMBAIOTCS MapaJUIeIbHbIC INIABKHE BCTABKU U3 PAa3HBIX MAaTEPHAIIOB

TUTACTHUHBI IEPEMEHHOTO CCYCHUS

HATIOJIHUTEJb, KOTOPBIH MPH TANICHUN JYTH OKUCIISIETCS (PEAKIHs POTEKAET C MOTIIOIEHUEM YHEPTHN )

B kauectBe marepuana raBkoit BcraBku npegoxpanuteneit tuna [IKT ucnonssyror
cepebpo, aroOMHHU

aTIOMIHWH, CTalb

ME/Jlb, aJTFOMUHUI

Méelb, CTallb

Meb, cepedpo

[TpumeHeHNe KaKuX ITABKUX BCTABOK pa3penraetcsi?
KaJTHOpOBaHHBIX

HEeKaJINOPOBaHHBIX

mo060ro THMA

B 3aBHCHMOCTH OT CHTYaIlH{

Kak cnegyeT BEIOHpaTh peoXpaHUTEIH?

0 OTKJIIOYAIOIIEH CIIOCOOHOCTH

T0 BKITIOYAIOIIEH CIIOCOOHOCTH

MO TIPeIeNBHO TOMyCTHMOMY TOKY, BOSHUKAOIIEMY IpH BKITFoueHHH Ha K3

Br160p cXeM 3IIeKTPOCHAOKEHUSI 3aBUCHUT OT
KaTeTOpUH IoTpeduTeneit

pacyeTHON MOILHOCTH

YJIaJICHHOCTH OT UCTOYHUKA IINTAHUS
KOJIMYECTBA MOACTAHIINHA

PO3BI BETPOB

Pa3nenbHast paborta nuHMI U TpaHCHOPMATOPOB IPUHUMAETCS

C LIEJIBI0 YBEJIMUYECHUSI CONPOTUBIIEHUS U, yMEHbIIEHUS TOKOB K3
SKOHOMHH IEKTPOOOOPYHOBAHHS

YMEHBILIEHHS TTOTEPh

CedeHus IMPOBOIOB U KU Kabeseil BEIOUpaoT
M0 TEXHUYECKHM YCIOBHSAM

0 HaJIS)KHOCTH

10 3KOHOMHUYECKHM yCIIOBHSIM

KaIHUTaIbHBIM 3aTpaTaM

CedeHus MPOBOJIOB U XKHJI Kabeleil BEIOUPaoT
MO CHIOCO0Y MPOKIATKH

10 HOMHUHAJIbHOMY HAIIPS)KECHUIO

10 CTOMMOCTH

IO MOTEPSAM HAIPSKEHUS

Jlunus u3 xabeseil, npegHa3HAYCHHAS AJIS Tepeaadr JIEKTPOIHEPTHH HA PACCTOSIHUE HA3bIBAETCS
KaOeIbHBIM KaHaJ

KaOeJIbHAas THHAS

KabesbHas TpaHuIes

KabOebpHas dcTaKaza

Pacumdpyiire mapky cunosoro kabenxst ACh 3%#95
TPEXKHUIbHBII KabeJIb CO CBUHIIOBOM 000JIOUKO# ¢ MEHBIMU JKUAIAMH, IUIOIIABIO cedeHus 95 Mm2
JIBYX>KHJIBHBIA KaOeJIb CO CBHHIIOBOI 000JIOUKOM ¢ METHBIMH JKUJIaAMH, TUIOIIAIBI0 cedeHHS 95 MM2

TPEXKUIBHBII KaOeJb CO CBUHIIOBOH 000JIOUKOH C aIFOMUHHEBBIMHE KIJIAMH, TUTOMIAIBI0 CeUeHus 95 Mm2

TexHUYeCKHE yCIOBHUS BHIOOPA CEUCHUI BO3AYIIHBIX M KaOCIbHBIX TMHUN
0 HArpeBY PacuETHBHIM TOKOM

YCIIOBHUSAM KOPOHUPOBAHHUS

MEXaHUYECKOH MPOYHOCTH

KaITUTaJIbHBIM 3aTpaTam

HarpeBy OT KPaTKOBPEMEHHOTO BhIJIEICHHUS TeTuia TokoM K3

croco0am MpoKIaIKu




HOTEPSIM HAIPSDKEHUS B HOPMAJIBHOM U [IOCIIEaBAPUITHOM PEKUMAaX

BEI160p 5KOHOMHYECKH 1I€T€CO00Pa3HOTO CEUCHUS IPOU3BOIAT
10 HOMUHAJIbHOMY HaNpsLKEHUIO

10 5KOHOMHMYECKOH INIOTHOCTH TOKA

IPHUBEJCHHBIM 3aTpaTaM

10 HarpeBy pacueTHBIM TOKOM

B 3aBucuMoOCTH OT Ha3HAUEHUS LIMHOMPOBO/BI OPA3IEISIOTCS
Ha MarucTpaibHble

HAa paclpeAeIuTeIbHbIE

Ha aBapuiiHbIE

Ha TpOJUIEHHbIE

Ha OCBETUTEJIbHBIC

Ha CMeIlIaHHbIe

ITpu Toxax 6omee 3000 A rmpy cIeIyIOMNX CEUCHUAX MPUMEHSIOT IIHHBI
KopoOuaTsle

HPSIMOYTOJILHBIE TPEX IOJIOCHBIE

HPSIMOYTOJIBHBIE JIBYX ITOJIOCHBIE

KpYyTJbIe

HPSMOYTOJIBHBIE OHOIIOIIOCHEIE

TpanchopMaTOphl TOKa HE BRIOUPAIOT TI0 CJICIYIONIEMY YCIOBHIO
110 Knaccy TOYHOCTHU

0 TOKY

10 BTOPUYHOM HarpysKe

110 HaHpS[)I(eHI/IIO

10 OTKJIFOYAIOIIEH CIIOCOOHOCTH

V3meputenpHBIe TPaHC(POPMATOPH! TOKA BEIOUPAIOT
10 HOMUHAJILHBIM N1apaMeTpaM

M0 KOMMYTAI[HOHHOH CIIOCOOHOCTU

M0 TEPMUYECKOH M HNEKTPOJUHAMUYECKOH CTOMKOCTH
10 XapaKTEPUCTUKE TOKOOTPAaHUUEHUS

10 Harpy3Ke BTOPUYHBIX Leneil

TparchopMaTOpHI TOKA ITpeHA3HAYCHEI

JUIS IpeoOpa3oBaHuUs IEPBUYHOTO TOKA JI0 3HAYCHMI Hanbosee yI0OHBIX IS H3MEPUTEIBHBIX TPHOOPOB

JUISL OT/ICJICHHS IEPBUYHBIX LETIeil OT BTOPUYHBIX

JUIsl IpeoOpa3oBaHusl TOKa B IEPBUYHBIX IETISX

JUIS IpeoOpa3oBaHuUs MEPBUYHOTO TOKA JIO CTAHIAPTHBIX BEJIWYHH M UL OTACICHHUS IEPBUYHBIX IeTIel OT BTOPUYHBIX
JUISL BBIPaBHUBAHUS NIEPEMEHHOTO TOKa

Kakue cxembl IpUMEHSIOT IIPY paBHOMEPHOM PACIIPENIEIICHUN Harpy3KH 110 Iu1oImaau?
panuaibHble

MAarucTpallbHble

CMEILIaHHbIE

KOJIBLIEBBIE

pacIpeieIuTeabHbIE

Kakune cxembl 3JIeKTpUYECKUX CeTeH MPUMEHSIOT IPYU HAJIMYUH TPYII HArPy30K C HEPAaBHOMEPHBIM pacipeielIeHUeEM UX Mo
IUIOIIAaN exa?

panuanbHbie

MarucTpajibHbIC

CMeIIaHHbIE

KOJIBIIEBBIC

Kakumu nocronmHCTBaMH 00J1aIaf0T MaruCTPaIbHBIE CXEMBI AEKTPUIECKUX ceTei?
HaJIe)KHOCTD

HpocToTa

JielIeBU3HA

BBICOKasi THOKOCTH CETH

BCE IIEPEYHCICHHOE

Kakumu HeroctaTkaMu 00J1a1aI0T paHatbHbIe CXeMBI?
HE3KOHOMHYHOCTh
orpaHuueHHast FTHOKOCTh CeTH




HeOOJIbIIas HaleKHOCTh

I'onoBoit pacxos 37€KTPOIHEPTUH IPEAIPUITHEM YUUTHIBACTCA
[OJHOHU PacuyeTHON MOIIHOCTBIO

YCTaHOBJIEHHOW MOIIIHOCTBIO

CpEIHEro/I0BOM MOIITHOCTHIO

T'omoBoe uncno yacoB pabOTHI NPEANPUATHS 3aBUCUT OT
MOIIHOCTH OTpeOuTenei

KaTeTOPUH HaJIS)KHOCTH B AIEKTPOCHA0KESHUH
CMEHHOCTH TIPEIPUITUSL

XapaxTepa MPoU3BOACTBA

TEXHOJOTHYECKOro Ipouecca

B kakux cimydasx 000CHOBAaHO COOPYKEHHE 3aKPbITHIX MOACTaHIUH?
HpPU CTPOUTENBCTBE MOJICTAHIUHI MTyOOKOro BBOJA

TIPH PacIOIOKESHUN Ha CEUTEOHON TEPPUTOPHH Topoia

B 30HAaX IIPOMBIIIJICHHBIX YHOCOB

IpU He0OXOJUMOCTH CHUKEHUSI yPOBHSI IIyMa

HET BEPHOTO OTBETA

JomyckaeTcst 11 IpAMEHEHHEe TPOCOBBIX MOTHHEOTBOAOB Ha OPY 35 kB u BhmIe?

HE JIOMyCKaeTcs

Joryckaercs Ha Beelt Tepputopun OPY

JIOIYCKaeTCs TOJIBKO HaJ OIIMHOBKOW, €CIIH 30HBI 3al[UTHI CTEPKHEBBIX MOJIHHCOTBOJIOB HE 3aKPBIBAIOT BCIO TeppuTopuio OPY
JIOIyCKaeTcs TOIbKO HaJ CEKIUAMH U IIMHAMU

Komnencupytomue ycTpoiicTBa, MOIIHOCTh KOTOPBIX YYHUTHIBAECTCA MIPH ONPEIETICHUH MOJTHON pacyeTHOW MOIITHOCTH, PUMEHAETCA
JUISL KOMITIEHCALIUK €MKOCTHBIX TOKOB

JUIs1 KOMITIEHCALlMU PEAKTUBHON MOIIIHOCTH

JUTSl KOMITEHCAILIUU TIOTEPh MOLTHOCTH

OnpeneneHne MOIIHOCTH KOMIIEHCUPYIOLIUX YCTPOWUCTB B CETH HanpshkeHueM A0 1 kB ocymecTsisieTcs mo
yCIIOBHIO OallaHca peakTUBHON MorHocTH Ha mmHax HH nexossix TIT

ycIoBHIO OallaHca akTHBHOW MoITHOCTH Ha mmHax ['TITT

yCIIOBHIO OaaHca MONHON MOITHOCTH Ha mumHax [ TITT

5.4. MeTonuka olleHKH OCBOEHMS AMCHUILUIMHBI (MoayJisi, npakTuku. HUP)

Kpurepuu oneHuBaHus OTBETA HA DK3aMEHE

OLeHKa «OTIMYHO» BBICTABISIETCS, KOT/la 00y4aroluiics: JeMOHCTPUPYET CUCTEMHBIE TEOPETHYECKUE 3HAHNS, BIaeeT
TEPMHUHOJIOTHEH, AeTaeT apryMEHTHPOBAaHHBIC BEIBOJBI M 0000IIEHNS, TIPHBOIUT IPHUMEPH], TOKA3EIBAET CBOOOIHOE BIIa/ICHHE
MOHOJIOTHYECKOI PeUbi0 U CIOCOOHOCTH OBICTPO pearnpoBaTh Ha YTOUHSIOININE BOIIPOCEHL.

O1eHKa «XOpOII0» BBICTaBISAETCS, KOTa 00yJaroUUiicsl JEMOHCTPHPYET IPOYHbIE TECOPETUUECKUE 3HAHMUS, BIaJieeT
TEPMHUHOJIOTUEH, A€TaeT apryMEHTUPOBAHHBIE BBIBOJIbI X 00OOIIEHHS, TPUBOIUT IPUMEPHI, HO TIPH 3TOM JIENIa€T HECYILECTBEHHbIE
OITMOKH, KOTOPBIE OBICTPO UCTIPABIISIET CAMOCTOSTEIBHO WM IIPH HE3HAUNTEIIFHOW KOPPEKIHH TIPETIOIaBaTEeIIeM.

O1eHKa «yJOBJIETBOPUTEIHHO) BBICTABIAECTCSA, KOT/IAa 00yJarONIHHACS HETITyOOKHe TeOpeTHIECKHE 3HAHUS, TIPOSBIILET C1abo
copMHUPOBaHHBIC HABBIKN aHAJIN3a SBJICHUI U POLECCOB, HEJOCTATOYHOE YMEHHE JeJIaTh apryMEHTUPOBaHHbIC BBIBOABI U
TPUBOANTH IPUMEPHI, TOKA3bIBAaeT HE IOCTATOYHO CBOOOIHOE BIIAICHIE TEPMHUHOIOTHEH, IOTHIHOCTHIO M ITOCIIEI0BATEIIEHOCTRIO
U3JIOKCHHUS, IeJIaeT OMIMOKH, KOTOPhIe MOXKET HCIPABUTh TOIBKO MPHU KOPPEKIUHU IIPETIOaBATEIIEM.

O1eHKa «HEeyA0BIETBOPUTEIBHOY» BBICTABIAETCS, KOrJa 00yJaroIuiicsa 1eMOHCTpUPYET HE3HAHHE TEOPETHUECKHX OCHOB MpPEeAMETa,
HE YMEET JIeJ1aTh apI'yMEHTUPOBAHHBIE BBIBOJBI M IPUBOIUTH IIPUMEPBI, HE BIIAJICET TEPMUHOJIOTUEH, IIPOSABIIAECT OTCYTCTBHE
JIOTHYHOCTH ¥ TIOCJICIOBATEIFHOCTHIO M3JI0KEHNUS, AeaeT OMNOKN, KOTOPBIE He MOKET HCIPABHUTh JaXKe NP KOPPEKIUN
IIpenoiaBaTelleM.

ITpoxosxaeHre KOHTPOIBHOIO MEPOIPUATHSA 110 C1a4€ SK3aMEHAa CYMTAETCS BBIIOJIHEHHBIM YCIIEIHO, €CJIU IIPHU €r0 OLCHUBAHUI
MOJIy4EeHa OLIEHKA HE HUXKE «YJOBIETBOPUTEIILHOY.

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepaTtypa

6.1.1. OcHoBHas JuTepaTypa

ABTODBI, COCTaBUTEIN 3armaBue Bubmmnoreka W3narenscTBo, ron

JI1.1 |Kyaunos A.A. TemnnoBble 27IEKTpUUECKUE Mocksa: UHOPA-M, 2013
crannuu. CxeMbl 1
obopynoBaHue: yueOHOe
nocobue




ABTODBI, COCTAaBUTEIIH

3arnasue

bubaunoreka

W3nparenscTBO, TOI

JI1.2 |B.II. I'openos, C.B. O6mas sHepretuka. Ku. 1. Mocksa, bepaun: J{upexr-
T'openos, B.C. AnbTepHAaTUBHBIC HCTOYHUKU Menua, 2016
T'openos u nip. , mox SHEPTHHU: YIeOHUK
pexn. B.IL. I'openoga,
E.B. lBaHoBOI#1
JI1.3 | Cubuxkun FO.J1. OCHOBBI DIIEKTPOCHAOKESHHUS Mockaa ; bepnun: Jupekr-
00BeKTOB: yaeOHOE rmocodme Menwua, 2014
JI1.4 |H.IIL I'yxos, B.A. CucreMsl 21eKTPOCHAOKEHNUS : Hosocubupck: HI'TY, 2015
OmnbxoBckuit, 1. A. y4eOHHK
[TaBmroueHko
JI1.5 | CyBopun A.B. [MpueMHuKY 1 TOTpeOUTETH KpacHosipck: Cubupckuit
3JIEKTPUUECKON SJHEPTUU (benepanbHbIl YHUBEPCUTET,
CUCTEM DJICKTPOCHAOKEHUS : 2014
yaeOHOe Tocobne
JI1.6 | Cubnkua M.IO. TexHonorus Mocksa, bepnun: Jlupext-
sHeprocOepekeHus : yaeOHUK Menua, 2014
JI1.7 | Cubukun FO.J1. OCHOBBI TPOEKTUPOBAHUS Mocksa ; bepnun: Jupext-
3JIEKTPOCHAOKEHUS Menua, 2016
MPOMBIIIICHHBIX U
TPa)XIaHCKUX 3JaHUM :
y4eOHHUK
6.1.2. JlonosiHuTEIbHAS INTEPATYPa
ABTODBI, COCTaBUTEIN 3arnaBue Bubmmoreka W3narenscTBo, rox
JI2.1 |Macrenanos A. M. TonnuBHO-3HEPreTUUECKUI Mocksa: Dneprus, 2009
komIuieke Poccun Ha pyOeske
BEKOB: COCTOSIHUE, IPOOJIEMBI 1
nepcrnekTussl pa3purus . T. 1. :
CIIPaBOYHO-aHAIUTUYECKUHN
cOOpHUK
JI2.2 | bymyes B.B. OuepreTuka - 2050 Mocksa: Dueprus, 2007
JI2.3 |IlpuBanos B.B. DKCIUTyaTanus JUHANA Mockaa ; bepnuH : {upexr-
AJEKTPONEepead CUCTEM Menua, 2017
JIEKTPOCHAOXKEeHHS : yueOHOoe
nocobue
JI12.4 | Anexceenkos C.O. TormmuBHO-3HEPre THIECKUI Mockga: OHUTU-JIAHA.
komiuteke Poccnn. ITpoGmemsr 3akoH U mpaso, 2016
Y TeHJEHIIMY Pa3BUTHS PHIHKA!
MoOHOTrpadus
JI2.5 | Knesnos A.B. CpencTBa ONTUMU3ALUN Mocksa :COJIOH-ITPECC,
MOTPEOIICHNS MEKTPOIHEPTUH: 2009
CIIPaBOYHO-MH(POPMAIIMOHHOE
nocobue
6.1.3. MeToguueckue pa3padoTKu
ABTODBI, COCTaBUTEIN 3arnaBue Bubmmoreka WznarenscTBo, rox
JI3.1 | HaBbinkun M.H. O0mas sHepreTHKa: Hosotpounk: HO HUTY
MeToanyeckue ykasanus k PI'P MUCuC, 2013
6.2. IlepeveHs pecypcoB HHPOPMANHOHHO-TEJIEKOMMYHHKAINOHHOI ceTH « AHTEepHET»
31 |H® HUTY "MUCUC" https://nf.misis.ru/
32 |Hayunas anexrponHas 6ubmuoTexa https://www.elibrary.ru
D3 | Hayunas anexrponHas 6ubmnoTexa https://cyberleninka.ru/
6.3 IlepevyeHsb NpPOrpaMMHOro odecneyeHust
.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 |Mathcad 14.0 University Classroom Perpetual
I1.3 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.4 |Micro-Cap 12
I1.5 | Bpay3ep Google Chrome




I1.6 | Microsoft Teams
1.7 |Zoom
I1.8 |Bbpaysep Yandex
6.4. IlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JAHHBIX
N.1 |energybase.ru - KaTaJor 3IEKTPOCTAHINH (aTOMHBIX, THAPABIMYCCKHUX, TSIUIOBBIX H AP.)H MOJCTaHIIUA MHpa;
N2 |window.edu.ru - eaHOE OKHO AOCTYyMa K 00pa30BaTeNbHBIM pecypcam
7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
Ayn. Hasnauenune Bupg OcHaleHue
114 YueOHast  ayautopus  must  3adstuid | [Ip 1 wt. - KomosioTep B cOope;
JIEKIITMOHHOTO THUIIA, MPaKTHYECKUX 1 . - IIpoexrop Acer X118 DLP 3600Lm;
3aHATHN 1 mt. - Dxpan Lumien Eco Picture 200x200
cM;
19 wir. - PynoHHBIC IITOPHI;
4 mr. - [lIxa¢ KHIKHBIH;
26 wt. - CTON CTyI€HYECKHIA;
46 wr. - Ctym,
1 mr. - CTon npenoaaBaTeIbCKU.
121 VYuebHas  aymuropus  mud  3aHATHH | Jlek 14 mt. - Cucremnsrii 61ok Intel Core;
JIEKIIMOHHOTO THIIA, MIPaKTUYECKUX 14 wt. - Monutop LCD;
3aHATUI 1 wr. - Dkpan HacTeHHblii Seven Media
240x240;
1 wr. - IIpoextop ACER P5206;
1 wr. - Ilogsec i mpoekTopa;
1 mit. - Beb xamepa Logitech;
1 wr. - Jlocka yueHnueckas;
27 wrt. - CTOJIBI yUEHUUECKUE;
52 wrt. - Crynes;
4 wrt. - XKanmosu.
113 VYuebHas mabopatopusi (KOMITBIOTEpHSIH | JIad 13 m. - Komnerorep B coope;

KJIacc)

1 mwr. - Ilpoexrop yHmBepcambHBEIH Vivitek
DH278;

1 m. - Okpan HacteHHsiit 150x200;

1 . - Kommyrarop D-Link 16 mopr.;
1 wr. - Ilogsec i mpoekTopa;

1 mit. - Beb xamepa Logitech;

1 wr. - Konauunonep ;

13 wt. - CTOJI KOMIIBIOTEPHBII;

2 mr. - CTon npenoAaBaTeIbCKUi;

7 wr. - CTynbs;

12 wrr. - Kpecio;

1 . - [ITxad KHIKHBI;

12 wir. - PynoHHBIC IITOPBI;

1 mT. - YyeHndecKas JI0CKa;

8. METOAUYECKHUE YKA3AHUA VI OBYYAIOIIIUXCSA

B mporiecce m3y4eHUs IUCIMIUTNHEI BEIICIISIOT IBa BHAa CAMOCTOSATECIFHOM paOOThI:ay TUTOPHAS U BHEAY IUTOPHAS. AyAUTOpHAS
caMocCTosATeNbHAs paboTa 10 AUCIUILIMHE BRIMONTHACTCSA Ha YIeOHBIX 3aHATHAX MO PyKOBOJACTBOM IIpenofaBartensi. BueayauropHas
caMocTosiTeNIbHas paboTa - MIaHupyemast yueOHas paboTa 0OydarolMCs, BBIIONHAEMas BO BHEAyJUTOPHOE BPeMs 10 3aaHUI0 U
IPH METONYECKOM PyKOBOJCTBE IIPEIoaBaTells, HO 0e3 ero HemocpeAcTBEeHHOro yuactus. CaMocTosTennbHas paboTa, He
IpeayCMOTpEHHAas IPOrpaMMOi yaeOHON TUCIUIUIMHEL, PAaCKPHIBAIOIIEH I KOHKPETU3UPYIOIIEH ee cofiepKaHue, OCYIIECTBISIETCS
00ydJaromuMcsa HHUIIMATUBHO, C IIEIbI0 Peann3auu cCOOCTBEHHBIX Y4eOHbIX U HayYHBIX HHTepecoB. Jli1g 6onee 3¢ heKTHBHOTO
BBIMOJTHEHHS CAMOCTOSATEIbHON PabOThI O AUCLUILIMHE MPENo1aBaTeNlb PEKOMEHAYET HCTOYHUKH JJIsl pabOThI, XapaKTepU3yeT
HanOoJIee parMoOHATBFHYIO METOANKY CaMOCTOSITEIIFHOM padOTHI, AEMOHCTPHPYET paHee BHITOJHEHHBIE 00yJaronMMucs paboTHI U T.
1. Buner 3amanuii U1 BHEay TUTOPHOM CaMOCTOSATENIFHON PabOTHI, HX CoAepKaHUE U XapaKTep MOTYT UMETh BapHATHUBHBINA U

TG depeHIUPOBaHHBINA XapaKTep, YUUTHIBATh MHIMBUAYaTbHBIE 0COOEHHOCTH o0yyaromerocs. CamocTosTenbpHas paboTa MOXKET
OCYIIECTBIIATHCS UHAMBHUIYalIbHO WM TPYIIIaMU CTYICHTOB online ¥ Ha 3aHATHAX B 3aBUCHUMOCTH OT LIEJH, 00beMa, KOHKPETHOMH
TEMaTHKH CaMOCTOSATEIIFHOM pabOTHI, YPOBHS CIOXKHOCTH. KOHTPOIIb pe3ynbTaToB BHEAY IUTOPHOI CAMOCTOATEFHOM PaboTHI
OCyIIECTBIISICTCA B IIpe/ieslaX BpEMEHHU, OTBEACHHOTO Ha 00s3aTeIbHbIe Y4eOHbIe 3aHATHS 110 AUCIUIUIMHE Ha IPAaKTUIECKUX,

J'Ia60paTOpHLIX 3aHATHUAX.
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