Hoxyment noamCgi pRATRAMEFEAEY 1YAYRY M BBICIIIET'O OBPA3OBAHM S POCCUIMCKOI ®EIEPALIAN
NHbopmaums, 0 Bnagenble:

OUO: KOTOB%ﬁg%m&%mcynapﬂneﬂﬂoe aBTOHOMHOe 00pa3oBaTe/bHOE yUpeskAeHHe BbICIIero 00pa3oBaHus
LlomxHocTy: Iupektop cﬁmhlavmﬂaﬂbﬂblﬁ HccJe10BaTe/bCKH TexHosornyeckmnii yunepeuretr «MUCHUC»

[NlaTa nognucanms: 28.05.2026 12:18:25 Hosorpounnkuii gpuaman
YHUKanbHbIV MPOrpaMMHbIN KIKOY:
10730ffe6b1ed036b744b6e9d97700b86e5c04a7 [Mpunoxenue 4

k OITOIT BO 13.03.01 TermiosHepreTuka U TETUIOTEXHUKA
HpOMBIIHJ'IeHHaSI TCIJIOOHEPTICTUKA

Pabouas mporpaMma JUCITUATLIMHBI

3JI€KTpI'I‘IeCKaH YacTb TCIIJIOBbIX 3JICKTpOCTaHHHﬁ

3akperuieHa 3a noapaszaeneHueM  Kadeapa anekTpo3anepreTuku u 3jexkTporexuuku (HosoTpounkuii gpuauan)

Hanpasnenue noaroroBku 13.03.01 TemnosHepreTHka U TEMIOTEXHUKA

Oopa3oBarenbHas IporpaMma 13.03.01 TemnosHepreTuka u TemnoTexHuKa / [IpoMbIIUIeHHAS TEMIO’HEPreTHKA
Ksamudukarus Bakanasp

®opma oOyueHus 3a049Hast

O6mast TpyJOEMKOCTh 5S3ET Buns! koHTpoOIIA Ha Kypcax:

Yacos 1o yueOHOMY TUTaHY 180 JK3aMeH 5

KypcoBasi pabora 5

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kypc 5

Bun 3ansuii v | PII Hroro
Jlexun 6 6 6 6
JlaGopaTtopHsbie 4 4 4 4
IIpaxkruyeckue 10 (10 |10 |10
B tom uucne uHT. 4 4
HWroro ayz. 20 120 |20 |20
KonraxtHas pabora 20 120 |20 |20
Cam. pabota 151 | 151 | 151 | 151
B tom umncne cam. paborta 22
B pamkax ®OC
Yacel Ha KOHTPOIIb 9 9 9 9
Htoro 180 | 180 | 180 | 180




IIporpammy coctaBui(n):

xnH, Maoswcupuna P.E.

Pabovast mporpamMma JAUCIHTUTHHEL

aﬂeKTpl/l‘leCKaﬂ 4acThb TENJIOBbIX 3J'leKTpOCTaHllI/Iﬁ

CocTaBieH Ha OCHOBaHWHN y4eOHOTO ITaHa!

13.03.01_26 Temmosnepretuka u TemnorexHuka [IpIITO 3aou.plx, yrBepxaenHoro YueneiM coetom HUTY MUCHC B
cocraBe cootBerctByromieid OIIOII BO 13.03.01 TemmosnepreTrika W TeruioTeXHUKa [IpOMBIIITIEHHAs] TEMJIOSHEPreTUKA
poTokoi oT 27.11.2025 Ne68.

PaGouas mporpamma o00peHa Ha 3aceIaHuU
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokon ot 11.03.2026 1., Ne3.

PykoBomuTens nonpazaenenust Maxupuna Pauca EprenpeBna.



1. HEJIX OCBOEHUSA

1.1 | Lempro 0CBOCHUS AUCIMILINHEI ABISETCA (OPMUPOBAHNE 3HAHHUH 110 AMEKTPUIECCKON YaCTH TEIJIOBBIX IEKTPOCTAHIINH,
MoJTy4YeHHe rTyOOKUX 3HAHUK 10 (PU3UUECKON CYIIIHOCTH OCHOBHBIX SIBIEHUH U MPOLIECCOB B AJIEKTPOOOOPYIOBaHUH. DTH
3HAHUS TIO3BOJIAT BBIITYCKHUKAaM YCIICIITHO PEIIaTh 3a/1auk B PO(ECCHOHAIBLHON e TEIbHOCTH, CBS3aHHOM C
IIPOEKTHPOBAHNEM, OOCITYKIBAaHUEM 1 SKCIUTyaTaIieil 00beKTOB SHEPTeTHKH.

2. MECTO B CTPYKTYPE OBPA30BATEJbHOM ITPOI'PAMMBI

Bnoxk OIT: b1.B.IB.07

. €00BaHHUA K NpeJIBapUTEIbHON MOAT0TOBKE 00y4al0Ierocs:
21 Tped 0

2.1.1 | DHepreTHYECKUl MEHEHKMEHT

2.1.2 | OcHOBHI TpaHC(HOPMAIHH TEIUIOTHI

2.1.3 [KortenbHble yCTAaHOBKU U IAPOTCHEPATOPEI

2.1.4 |HarHerarenu u TEIJIOBBIE JBUTAaTEIN

2.1.5 M CTOYHUKH M CHCTEMBI TETUIOCHAOKEHUS

2.1.6 | TemmmomaccooOMeHHOE 000PYIOBAHIE TPEIIPHUATHI

2.1.7 |IIpousBoACTBEHHAs IPAKTUKa

2.1.8 |HeTrpamumuoHHbIE 1 BO30OHOBISIEMbIC HCTOYHUKH SHEPTUU

2.1.9 | TeruioBbIe AIEKTPOCTAHIINH

2.1.10 | Bropu4Hble 3HEpropecypchl NPOMBILIUICHHBIX MPEANPUATHI

2.1.11 | Bropu4Hble 3HEPropecypchl TEIIOBBIX AEKTPOCTAHIIUI

2.2 JuctunianHbl (MOXYJIN) U NPAKTHKH, JJ11 KOTOPHIX 0CBOCHUE JAHHOM TUCHUTIINHBI (MOAYJIsA) HE0GX0MUMO KaK
npeaecTByONIee:

3. PE3YJIBTATBI OBYUYEHMUS IO JUCHUITVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIUAMMA

OIIK-3: Cnioco6eH 1eMOHCTPHPOBAThL IPHMEHEHHEe OCHOBHBIX CIIOCO00B MOJIy4eHHs1, Ipeodpa3oBaHus, TPAHCIIOPTA U
HCHOJIb30BAHNS TEIJIOThI B TEMJI0TEXHHYECKHUX YCTAHOBKAX U CHCTEMAaX

3HaThb:

OIIK-3-31 mMeToabI MOZIENUPOBAHUS, AHATIHN3A U SKCIEPUMEHTAIBHOTO U3YUYEHHUS SJIEKTPUUECKON YaCTH TEIJIOBOM AIIEKTPOCTaHIIUU

K-2: Cnoco6eH npoBoAUTH HAYYHbIE UCCIEAOBAHUA B 00J1ACTH TEIJIOOHEPIreTUKH M TeIJIOTeXHUKH

3HaTh:

ITK-2-31 0COOSHHOCTH HAYYHBIX UCCIICAOBAHUN SHEPrOOOBEKTOB Ha CTAHITUAX

OIIK-3: CniocoGeH 1eMOHCTPHPOBATH NPHMEHEeHHe OCHOBHBIX CIIOCO00B NMOJIy4eHHs1, Npeodpa3oBaHusl, TPAHCIIOPTA U
HUCNOJb30BAHUA TCIVIOTHI B TCIVIOTEXHUYECKHUX YCTAHOBKAX U CUCTEMAX

Ymers:

OIIK-3-Y1 ocymiecTBIsATh cOOp M aHAIN3 UCXOIHBIX TAHHBIX MOJICITHPOBAHUS IEKTPUICSCKUX CXEM DIICKTPOCTAHIINN

IIK-2: Cnoco0eH NpOBOUTL HAYYHBbIE HCCJIEJOBAHUS B 00/1aCTH TEIJIOIHEPIeTHKH M TeIJIOTeXHUKH

YMmeThb:

[IK-2-Y1 pa3pabortath mporpaMmmy Hay4HOTO HCCICIOBAHUS H CAMOCTOSATEIBHO IPOBECTH HCCICIOBAHKE IO JaHHOI porpaMme

OIIK-3: Cnioco0eH 1eMOHCTPUPOBATH MPUMEHEHHE OCHOBHBIX CIIOCO00B MOJTy4YeHHUs1, MPeodpa3oBaHusA, TPAHCIOPTA U
HCMOJb30BAHUA TCIVIOTHI B TCIVIOTEXHUYECKHUX YCTAHOBKAX H CUCTEMAX

Baanern:

OIIK-3-B1 HaBBIKaMH MCIIOJIB30BaHUS CIICHHUAIM3UPOBAHHBIX ITPUKIIAJHBIX KOMIIbIOTCPHBIX IMTPOrpaMM, NpCAHA3HAYCHHBIX I
MOJCINPOBAHUA 00BEKTOB OHEPICTUKU

IIK-2: Cnoco0eH NpoBOUTE HAYYHBbIE HCCJIEJOBAHUS B 00/1aCTH TeNJIOIHEPIeTHKH M TeIJIOTeXHUKH

Baagern:

IIK-2-B1 HaBBIKaMU MOATOTOBKH MPOEKTa CAMOCTOSATENIEHOTO HAYYHOT'O HCCIEIOBAHUS

4. CTPYKTYPA U COJAEP)KXAHUE

Kox HanmenoBanue pasgesoBn | Cemectp | YUacos | @opmupyemsble | Jutepatypa | Ilpumeuyanue KM Boinosan
3aHATHUSA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIuii pecypchl padoThI




Pazgen 1. dnekrpuyeckue
CXeMBbI TEMJIOBBIX
3JIEKTPOCTAHLMIA U

MOACTAHUMI

1.1 YyacTue TernoBbIX 2 OIIK-3-31 J1.4 KM1 P1
ANIEKTPOCTAHIUI B OIIK-3-V1 JI1.5J12.1
MIPOU3BOJCTBE OIIK-3-B1 IIK- 21022
3IEKTPOIHEPTUH. 2-31 TIK-2-V1
[TpunnunuanbHeIe TIK-2-B1
IEKTPUUECKUE CXEMBI
TETUIOBBIX 3JIEKTPOCTAHIINH C
TeHEePaTOPHBIMHU
pacrpenenuTenbHbIMI
ycrpoiictBamu (I'PY) n
Onokamm.

DKCIUTyaTalluOHHBIE PEKUMBI
paboThl
AIIEKTPOOOOPYTOBAHHS
TEIJIOBOH 3JIEKTPOCTAHIINH.
Cxewmsl I'PY ¢ onHoO# U 1ByMs
CUCTEMaMH IIHH, KOJIbIIEBbIC,
C YPaBHUTEIBHOU CUCTEMON
. /Jlex/

1.2 Wzyuenue cocTaBieHHUs CXeM 4 OI1K-3-31 JI1.1J11.4 KM1 P1
TETJIOBBIX 3JIEKTPOCTAHIIMHA 1 OIIK-3-V1 JI1.5J12.1
nonctantmii /TTp/ OIIK-3-B1 IIK- 21

2-31 TIK-2-Y1
[IK-2-Bl1

1.3 HccnenoBanue cxembl 2 OIIK-3-31 JI1.4J12.1
3IEKTPOCTAHLINH B OIIK-3-V1
nporpamme MATLAB /J1a6/ OIIK-3-B1 TIK-

2-31 1IK-2-¥1
TK-2-B1

1.4 Bri6op 6moxoB TOC u TOI,. 24 OIIK-3-31 JI1.3J11.4 KMI1 P1
Onexrpuueckue cxembl KOC OIIK-3-Y1 JIL.5
C OJJHUM H JBYMS OIIK-3-B1 IIK- | JI1.6J12.1JI3.
HaIpsDKEHUSIMU BbIIA4H 2-31 TIK-2-V1 1
MOITHOCTH B 3HEPTOCUCTEMY. TIK-2-B1 21022
DKCIUTyaTalluOHHBIE PEXKUMBI
paboThl
anekTpoodopynoBanus. /Cp/

Paznen 2. O6opynoBanue
IHEProCUJIOBBIX 0JI0KOB
TeNJIOBbIX 3JIeKTPOCTAHLMIA

2.1 CHHXpPOHHBIE T€HEPATOPHI. 2 OIIK-3-31 JI1.2 J11.4 KM1 P1
CunoBsle TpanchopMaTopbl OIIK-3-V1 JI1.5J12.1
u OIIK-3-B1 TIK- 2122
aBToTpaHcopmaropsl. /JIek/ 2-31 TIK-2-Y1

TK-2-B1

2.2 Br16op TpaHchopMaTopoB Ha 4 OIIK-3-31 JI1.2 J11.4 KMI1 P1
3IEKTPOCTAHLIMA U OIIK-3-V1 JI1.5J12.1
noacrany. /I1p/ OIIK-3-B1 IIK- 22

2-31 1IK-2-V1
IK-2-Bl1

2.3 Uccnenosanue momenu 2 OIIK-3-31 JI1.2

TpaHncopmaropa. /J1ad/ OIIK-3-V1 JI1.4J12.1
OIIK-3-B1 IIK-
2-31 TIK-2-Y1

IIK-2-Bl1




24

Pexxumbl paboThI
000pyAOBaHUS CUIIOBBIX
0JIOKOB, ANEKTPOAITIApaTOB U
TOKOBEAYIUX YaCTEH.
CoBpeMeHHBIE CIIOCOObI
orpaHnuueHus TokoB K3.
®DaKTOphI BIUSHUS PEXKUMOB
K3 na paboty
3NIEKTPOAIIIAPATOB U
TOKOBEAyIUX YacTel PY.
Crnoco0sI OrpaHUYCHUS
TokoB K3 mytem
CTaLlMOHAPHOTO JEJICHUS
ceTH (CEeKIIMOHUPOBAHNUE).
Ucnons3oBanue
CIELUATIBHOTO 000PYyIOBaHHS
JUIs1 orpaHrueHus TokoB K3.
Meronuka Beibopa
TOKOOTPaHMUUBAIOIIUX
peaxropos [Ipoepka
HIIEKTPOAINIIapaToB U
TOKOBenyIux yacte PY no
ycnoBusM pexumoB K3 /Cp/

54

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
I1K-2-B1

JI1.2 J11.4
JI1.5 JI1.6
21092

Pl

Paznen 3. Cucrema
COOCTBEHHBIX HYK/
3J1eKTPOCTAHIUHU

3.1

XapakrepucTuka
noTpeduTenel coOCTBEHHBIX
HYKT Ha DJIEKTPOCTAHIIHSIX .
[Honpaznenenue MexaHU3MOB
COOCTBEHHBIX HYX[
ANIEKTPOCTAHIINH Ha
OTBETCTBEHHBIE U
HEOTBETCTBEHHBIE.
KareropuiitHocTh
notpeduTeeil COOCTBEHHBIX
HYX][ Ha

aneKTpocTaHIuAX. /JIek/

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-Y1
I1K-2-B1

J1.5
92

KM1

Pl

32

[TonHBIC M YIPOLICHHBIC
NPHHIHITHAIBHBIE CXEMBI.
OmnepaTuBHBIE cXeMBI. BEI6op
TpaHchopmaropa
COOCTBEHHBIX HYXI.
Crienuduka
KOHCTPYKTHBHOTO
BBITIOJTHCHHS
TpaHchopmaropa
COOCTBEHHBIX HYX]I.
N3yuenue cxem
npucoenunenuss TCH. /TIp/

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-¥1
I1K-2-B1

J1.5
21022




33 Be16op u npoBepka 5 51 OIIK-3-31 JI1.5 J11.6 KM1 Pl
KOMMYTaIMOHHBIX OIIK-3-V1 2132
arnmnaparoB: BBIKIIOYATENeH, OIIK-3-B1 IIK-
pazbeuHUTENeH, 2-31 I1IK-2-VY1
OTJENIUTEIIEH U T1IK-2-B1
KOpOTKO3aMbIKaTeneil. Beioop
1 TIPOBEPKa U3MEPHUTEIHHBIX
anmaparos:
TpaHc(opMaTOpOB TOKA U
HarpspKkeHuit. Beioop n
MPOBEPKa OrPAHUIUBAIOIINX
PEaKTOpPOB, Pa3psAHUKOB,
OTrpaHHYUTENICH
nepeHanpspkeHnuit. Beibop u
MPOBEpPKa IIHHOIIPOBOAOB U
OIIOPHBIX U30JISITOPOB.
OCHOBHBIE BOIIPOCHI
KOMITAaHOBKH CHCTEMBI
ANEKTPOCHAOKEHUS
COOCTBEHHBIX HYXI.
KoncrpykTrsHOE
BBITIOJTHCHHE
pacrnpenenuTeIbHOro
YCTPOHCTBA COOCTBEHHBIX
HYX[ JUIS 2IEKTPOCTAHINH C
MOTIEPEYHBIMH CBS3AMU H IS
omounbix. /Cp/
Pa3znen 4. IloaroroBka K
KOHTPOJbHBIM
MepONpUSITUAM U
BBINOJIHSIEMBIM padoTam
4.1 O6beM yacoB 5 4 OIIK-3-31 JI1.1J11.2 KM1
CaMOCTOSITENFHON pabOTHI Ha OIIK-3-V1 JI1.3J11.4
noarotoBky k KM /Cp/ OIIK-3-B1 IIK- JI1.5
2-31 1IK-2-V1 | JI1.6J12.1J13.
IIK-2-B1 1
3132
4.2 Oobbem gacos 5 18 OIIK-3-31 JIL.1J11.2 P1
CaMOCTOSITEJIBHOM paboThI Ha OIIK-3-V1 JI1.3J11.4
noarotoBky k BP /Cp/ OIIK-3-B1 IIK- JI1.5
2-31 [IK-2-Y1 | JI1.6J12.1J13.
[IK-2-Bl1 1
21022
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoHTpo/ibHbIC MepONPHATHS (KOHTPOJIbHAs padoTa, TECT, KOJLJIOKBUYM, 3K3aMeH H T.II), BOIPOCHI /sl
CaMOCTOSITEIbHOM MOAT0TOBKHU
Kon KonTponbHoe 211:{0]::5;?“716 B
KM MepOTpHATHE I PBI ONPOCHI AJISl MOATOTOBKU

KOMITETCHIIUH




KM1

DK3aMeH

ITK-2-31;0I1K-3-31

1. ‘YyacTue TeIIoBbIX AEKTPOCTAaHIUI B IPOU3BOCTBE
3JIEKTPO3HEPTUH.
2. [IpuHIHMIIMATBHBIE AIEKTPHUYECKHUE CXEMbI TEIUIOBBIX

3NIEKTPOCTAHIINI C TCHEPATOPHBIMH PACTIPEASITHTEIEHBIMA
ycrpoiictBamu (I'PY) u 6mokamu.

3. DKCIUTyaTalMOHHBIE PEXXUMBI pabOTHI IEKTPOOOOPY IOBAHHS
TEIUIOBOM JIEKTPOCTAHIUMU.

4. Cxemsl ['PY ¢ ogHOM 1 IBYMS CICTEMaMU IIMH, KOJIBLEBBIE,
C YPaBHUTEIBHOW CUCTEMOM IINH.

5. Bri6op 6moxos TOC u TOLI.

6. Onexrpuueckue cxeMbl KOC ¢ omHUM U IBYMS
HaNpsHKEHUSIMH BbIJIa4X MOIIHOCTH B 9HEPTOCUCTEMY.

7. OKCIUTyaTallOHHBIC PEXKUMBI PaOOTHI
AIEKTPOOOOPYIOBAHUS.

8. CUHXpOHHBIE TEHEPATOPHI.

9. CuitoBbie TpaHC(HOPMATOPHI U aBTOTPAHC(HOPMATOPHIL.

10. Br16op TpaHchopMaTopoB Ha AIEKTPOCTAHIINA U
MOJCTaHIIH.

11. Pesxxumbl paboThl 000pYAOBaHHS CUIIOBBIX OJIOKOB,
3JIEKTPOAIIapaTOB U TOKOBEAYIIHUX YaCTEH.

12. CoBpeMeHHBIE CTIOCO0BI OrpaHdeHns TOkoB K3.

13. ®Daxropsl BauaHUS pexnMoB K3 Ha paboty
3JIEKTPOANNapaToOB U TOKOBEAYIUX yacTen PY.

14. CriocoOsl orpanndeHus TokoB K3 myTem crarmoHapHOTro
JIEJIEHNsSI CETH (CEeKIIMOHUPOBAHNUE).

15. Hcnonb3oBanue cnenuaibHOro 000pyA0BaHUS ISt
orpanuueHus TokoB K3.

16. Mertozarka BEIOOpPa TOKOOTPAaHIMIMBAIOIINX PEAKTOPOB

17. IIpoBepka sneKTpoannapaToB U TOKOBELYIHX yacTe PY mo
ycioBusiM pexxumon K3

18. XapakTepucTHKa oTpednuTenaeli COOCTBEHHBIX HYX[ HA
AIEKTPOCTAHIUIX.

19. [onpasnenenne MexaHU3MOB COOCTBEHHBIX HYKI

3JIEKTPOCTAHIIMU HA OTBETCTBEHHBIE U HEOTBETCTBEHHBIE.
KateropuitHocTh OTpeOHTENCH COOCTBEHHBIX HYX/] HA
3NIEKTPOCTAHIIUSAX.

20. ITonHble U yIPOLIEHHBIE TPUHIUIHANBHBIE CXEMBI.
OIIEPATHBHBIC CXEMBL.

21. Br16op TparchopmaTopa coOCTBeHHBIX HyXA. Crieruduka
KOHCTPYKTHBHOTO BhmonHeHus: TCH.

22. Br160p 1 mpoBepka KOMMYTAIJMOHHBIX alIapaToB:
BBIKJTIOUATENICH, pa3beIUHUTENEH, OTACTUTENeH 1
KOPOTKO3aMbIKaTese.

23. Br100p 1 nmpoBepka U3MEPUTEIIBHBIX alllapaToB:
TpaHc(OpMaTOPOB TOKA M HATIPSHKESHHH.

24. Br160p 1 MpoBepKa OrpaHUIHUBAIONINX PEaKTOPOB,
Pa3psAAHUKOB, OTPAaHUYMTENEH NepeHaNpsKEHUN.

25. Br160p 1 1poBepka MIMHOMPOBOIOB ¥ ONOPHBIX H30JISITOPOB.
26. OCHOBHBIE BOIIPOCHI KOMIIAHOBKU CUCTEMBI
9NEKTPOCHAOKEHNSI COOCTBEHHBIX HYK/I.

27. KoHCTpyKTHBHOE BBINONHEHUE PACIIPEAETUTETHLHOTO

5.2. IlepeyeHnb padoT, BHITIOJTHSIE

MbIX o gucuuminHe (Kypcosas pa6ora, Kypcosoii npoekrt, PI'P, Pedepar, JIP, IIP u T.11.)

Kox
paboTsI

Hazpanue
paboThI

ITpoBepsiemble
UHJIUKATOPbI

KOMIIETECHIIUHN

Coneprxanue paboTbI




P1 Kypcosas pabora

-3-V1

TIK-2-V 1;ITK-2-
B1;0I1K-3-B1;0ITK

ITo mucuumnnHe «INeKTpuyecKas 4YacTh TEIUIOBBIX 2JEKTPOCTAHLIUID
BBINOJIHSETCS KypcoBasi paboTa IO TeMaM:

[IpoekTrpoBaHuE NMEKTPUUECKON YACTH TEIUIOAIEKTPOLIEHTPATH
IIpoexTrpoBaHue ANMEKTPUUECKON YaCTH KOHJEHCAIIUOHHON
9NEKTPOCTAHINH

IIpoexTHpoBaHUE ANEKTPUUIECKON YaCTH MOJCTAHIUHN SHEPTOCUCTEMBI

[IpumepHbIe BOIPOCHI AMS 3aIIUTHI KypCOBOIT pabOTEI

1) ITo KakuM KpUTEPHSIM ONPEAENSAIOT CXEMY ITOJCTaHIUU?
2) [epeunciure ycnoBust BeIOOpa TpancdopmaTopa.

3) INepeuncaure ycnoBHUs BEIOOpa BBIKIIIOYATEICH.

4) [epeuncaure ycnoBus BbIOOpa pazbeIMHUTEIEH.

5) ITo xakuM mapameTpaM BBIOMPAIOT ceucHUE Kabess?
HIMHONpOBOJa?

6) Hanummure ycnosus BeIOOpa aBTOMaTHYECKUX
BBIKJTIOYATEIei?

7) KaxoBo HazHa4YeHHE IIIaBKUX BCTABOK?

8) IpuBeauTe npuMep MOAKITIOYEHUS TpaHCHopmaTopa
HanpspkeHus (TpancGopmaTop TOKa).

9) Kak onpenesnsiercs pacyeTHasi Harpy3Kka TpaHC(OpMaTOpOB
TOKa?

5.3. OueHo4Hble MaTepHAaJIbl, HCIIOJb3YyeMble IS IK3aMeHa (0u1eThl, TeCThl H T.I1.)

KOMHLIOTepHOG TECTUPOBAHUCE 110 pa3aciiaM TUCHUTIINHBI

SHCKTpI/I‘{eCKaH oACTaHIUA — 3TO...

AIIEKTPOYCTaHOBKA, IpeTHA3HAUECHHAS JUIS TIPHeMa U TpeoOpa3oBaHuUs AEKTPHICCKON SHEPTHH
3JIEKTPOYCTAHOBKA, B KOTOPOH MPOU3BOIUTCS, TIpeodpa3yeTcs, MoTpedIsIeTcs 3IeKTPo-3HEPIust
ANIEKTPOYCTAHOBKA, MPOU3BOIAILAS HMEKTPUIECKYIO U TETIOBYIO SHEPTHIO

B cocraB EDC P® He BX0aUT 00beIMHEHHASI SJHEPTETHIECKAs CHCTEMA

VYpana

Cubupu

Bocroka
Cesepo-3amaia
Cesepnoro KaBkaza

[IprHIATEI TOCTPOEHHS CXEM JIEKTPOCHAOKEHUS
OTKa3 OT XOJIOIHOTO pe3epBa

paszenbHast paboTa JIMHMI U TpaHCHOPMATOPOB
1e71eco00pa3HOCTh

HaJIS)KHOCTh

rITy00KO€ CEeKIIMOHUPOBAHHE

K I xkaTeropuu 1o crereHu decriepeOOHHOCTH AMEKTPOCHAOKEHHS OTHOCSTCS HIEKTPOTIPHEMHHUKN
HepepsIB B AIEKTPOCHAOKEHNH, KOTOPOE BIIeUET 3a COO0H 00s13aTeNbHOE OTKIIOUeHHE 000py I0BaHHE

OIACHOCTH IS YKU3HU JTI0IeH
KOPOTKHC 3aMbIKaHU

IepepbIB B anekTpocHaOKeHUH JUIsl | KaTeropuun Nomyckaercs Ha Bpemst

BKIIFOUCHHS PE3CPBa CUIIaMU JC)KYPHOI'0O I€pCcoHa1a

ABTOMATUYCCKOI'O BKIIFOUCHUS PE3E€PBaA
BBIIIOJTHCHUA onepaunﬁ JAUCTIETYECPOM

I'myGokoe CEeKIIMOHUPOBaHHE TIPUMEHSIETCS TS
YMEHBIICHUS CONPOTUBIICHUS
oOecrieueHus ¥ MOBBILICHUS HaIe)KHOCTH

YMCHBIICHU S KOJIUYCCTBA JICKTPUUCCKHUX aIlllapaToB

[MuTanune KpymHBIX 1 0CO00 KPYIHBIX NPEANPHATHH BBITIOIHSIIOT HAIPSKEHIEM

110 xB
220 xB
6 kB
330 kB
500 kB
35 kB

Pacuer Harpy30k mpou3BOIHUTCS




IOCJIC COCTABJICHHUS CXEM 3H€KTpOCHa6)KeHI/IH
Ha 3aKJIF0YUTEIbHON CTaguur IMIPOCKTUPOBAHUS
Ha HaJaJIbHOH CTaluH MPOCKTUPOBAHUA

VcxonHble TaHHbIE JUIs ONIPEACIICHNUS HArpy30K
reHepaJIbHbIN I1aH

BEJOMOCTb Harpy3oK

cxema

YCTaHOBJICHHAs] MOLIIHOCTh

KO3 GUITHEHTHI

YacroTa BpamieHU# TypOOreHepaTopa, IpH YHCIIE Map MOICOB p=2
750 06/MuH

300 o6/MuH

1500 06/Mun

3000 06/MuH

1000 06/Muu

CuioBble TpaHc(HOpMATOPBI U aBTOTpaHCHOPMATOPHI ITpeTHA3HAYESHBI
JUISL IOHV)KEHHUS HAIIPSDKEHUS U TOKa

JUTS TIOBBINIICHHUS HAIIPSDKEHUS M TOKa

JUIs IpeoOpa30BaHUs HAIPSHKEHUS

JUIsl IpeoOpa3oBaHMs TOKa

JULs IpeoOpa30BaHUs SHEPTHHU C OJJHOTO HAPSDKEHMS Ha IpyToe

Momnocts Tpancopmatopa I'TIIT onpenensiercs

aKTMBHOI Harpy3Koil NpeAnpusTUs U PEAKTUBHOM MOIIHOCTBIO CUCTEMBI
PEAKTUBHON HArpy3KOU MPEANPUATHUS U PEAKTUBHON MOIIHOCTBIO CUCTEMBI
AKTUBHOI Harpy3Koil MpeAIpUATHS U MIOJIHOU MOILIHOCTBIO CUCTEMBI

HawuBsIromHelmas MOITHOCTE TpaHchopMaTopa 3aBHCHUT OT
BEJIMYMHBI XapakTepa rpadrKa 3IeKTPHISCKOH Harpy3Ku
JUIUTEIBHOCTH HapaCTaHUsI HATPY3KHU 110 roaM

YHCIIa 9acoB PAOOThI IPEIPUSITHS

CTOUMOCTH IEKTPOIHEPIUU

3apIuIaTel 00CIYKUBAOIIETO IepCoHala

Yncio IeXoBbIX TPaHC(HOPMAaTOPOB ONpEAeTIeTCs

THUIIOM TpaHC(hOopMaTopa

€MHUYHOM HOMUHAJIBHON MOIIHOCTBIO TpaHchopmaTopa
K03 HUIIEHTOM 3arpy3Ku TpaHchopmaTopa
TeMIIepaTypoil Bo3ayxa

BriximtouaTenu Harpy3ok npeHa3HaueHbI s
KOMMYTallMd HOMHUHAJIBHBIX TOKOB
OTKII04YeHHs TOKOB K3

KOMMYTAalLIM¥ TOKOB BO BCEX PEKUMAax

Pa3peauHuTeny npegHasHaueHbI U1

CO3JJaHUS BUANMOTO Pa3pbIBa IPH PEMOHTE MEKTPO00Opy 10BaHUS
KOMMYTAaLUH JTIOObIX TOKOB

ABTOMAaTHYECKOI'0 OTKJIIOYEHUS TOKOB

HepeBoJia ¢ OJHOM MapauleIbHON BETBU Ha IPYTYIO

Pa3zwenuHuTE M BHIOUPAIOT IO

HOMHHAJILHBIM [TapaMeTpam

Harpy3ke BTOPHYHBIX LieTen
3JIEKTPOIUHAMUYECKON U TEPMUUYECKON CTOMKOCTH
XapaKTePUCTUKE TOKOOTPAaHHYCHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beHHHUTEIH. .
pyOsiiero Tumna

MOIBECHOTO THIIA

TOPU30HTAJIBHO - TOBOPOTHOTO THUIIA

KaTsIIero THIIa

BaKyyMHOT'O THIIa

PasbennHuTENIMU HE 10MYCKAETCS BBIIOIHATD CIELYIOIINE ONepalii




OTKJIIOYEHHUE U BKIIOUEHUE HeWTpaieil TpaHc(hopMaTOpoB B JIFOOBIX pesKIMax
CO3JJaHUE BUAUMOTO pa3pbiBa B OTKIIOYEHHOH AMEKTPUUYECKON LIeMH
OTKJIIOYEHUE U BKIIOUCHHE 3apSJHOIO TOKA IIMH

OTKJIIOYEHHUE TOKA HArpy3ku 10 15 A npu nanpsbxenuu 1o 10 kB
OTKJIIOYEHHE TOKA KOPOTKOTO 3aMBIKaHUS

PazbeauHUTENHN BEIOHPAIOT IO

HOMMHAJIbHBIM [TapaMeTpam

Harpy3Ke BTOPHYHBIX IIeTeH
ANIEKTPOIUHAMHUYECKON M TEPMHUUYECKON CTOMKOCTH
XapaKTepUCTUKE TOKOOTPaHUUEHUS

KopoTkozaMbIKaTens - 3T0 KOMMYTAIl[MOHHBIN anmnapar...

TpeHa3HAYEeHHBIA A OTKITIOUYCHHUS MIEKTPHIECKON IEeNH B HEHOPMAITBHEIX PeXXUMax paboTH TpaHChOopMaTopa
[IpeJHa3HAYECHHBIN JJIS OTKIIIOYEHUS 3JEKTPUUECKOM LIEMHU IIPU KOPOTKOM 3aMbIKAHUU

HpeHa3HAYEeHHBIN ISl CO3/1aHNS HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHHs B LIEITH TpaHc(opMaTopa Ipyu BUTKOBOM 3aMBIKaHUH
BHYTPH TpaHc(hOpMaTOpa C IETbI0 ero JATBHEHIIEr0 OTKITIOYeHHS

C CaMOBO3BPATOM IPEJHA3HAYECHHBIN AT CO3AaHUS HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUs IPH BUTKOBOM KOPOTKOM 3aMbIKAHUU
[IPEJHA3HAYECHHBIN 1JIs yIPaBJIECHHUs JIEKTPUYECKOM LEMNbIO IPU KOPOTKUX 3aMbIKAHUAX

OraenuTeny npenaHa3HavYeHb

JUTSL PYYHOTO OTKITIOUEHHS 00ECTOYSHHBIX Lenei

JUTSL pyYHOTO OTKJIFOUEHUS TIeTIeH M0J/1 Harpy3Kou

IUTA aBTOMATHYECKOTO OTKIIIOYEHNS 00ECTOYEHHBIX IIETIEH
JUTSL TUCTAHIIMOHHOTO OTKIIFOUEHHS LIeTIel ¢ Harpy3Koi
JUIs1 aBTOMATHUECKOTO OTKJIFOUEHHUS LIeNeil o Harpy3Koi

OTaenuTeNb OT pa3beIMHUTEIS OTINIACTCS
rabapuTaMmu

Croco0OM raiieHus TyTh

IIJIOCKOCTBIO JBYIKEHUS HOXKEN

KOHTAaKTHOH CHCTEMOI

OPUBOAOM

B otrimogaronux ammapatax 101 kB He mpuMeHsieTcs cioco0 rameHus TyTi
JIBUKEHHE JYTH B MAarHUTHOM I10JI€

MHOTOKPATHBIN pa3pbIB LIETIH TOKA

raiieHue Iyry B Y3KUX IeTsiX

YIJIMHEHUE TyTH

JIeJIeHHE JJIMHHOM YT Ha Psii KOPOTKUX

ABTOMaTHYECKHE BBIKITIOUATEIH TPUMEHSIOT B JICKTPOYCTaHOBKAX
no 1 kB

10 6 kB

no 10 kB

BriximrouaTeny Harpy30k peaHa3HaueHbl s
KOMMYTallMd HOMUHAJIbHBIX TOKOB
OTKII04YeHHsT TOKOB K3

KOMMYTallUU TOKOB BO BCEX PEKMUMaxX

Crnoco0sI TameHus AMEKTPHIECKON IyTH HCIOoNb3yeMble B anmapaTax go 1000 B

TaleHye Tyry B ra3ax BbICOKOTO JABICHHUS, IBUKEHUE JYyIW B MATHUTHOM I10JI€, YAIU-HEHUE AyTU

yIUIMHEHUE IyTH, ABMKEHHE TyT' B MATHUTHOM IIOJIe, TallleHue YT B BaKyyMe

raiieHue IyTu B BaKyyMe, yJUIMHEHUE AyTH, IBHKEHUE TyTM B MATHUTHOM T10JI€

JieJieHNe JJIMHHOM NyTU Ha psii KOPOTKUX, FallleHne IyTH B Macie, yUIMHEHHUE ayTra

YAJIMHEHUE OYIU, IBUKCHUE JYI'W B MATHUTHOM II0JIE, JeJICHHE JJIMHHOM YT Ha Psii KOPOTKUX, FALIEHUE TyTH B Y3KUX LIEIAX

Jl1s ramieHus aeKTpu4eckoi qyru B annapatax 1o u Beime 1000 B ucnons3yercs
TaleHue B dJIerase

ralieHue Qyru B Macie

ralieHue IyTH B BaKyyMe

TalIeHue TyTH 3a CIeT CHHXPOHU3AIMHA MOMEHTA OTKITIOYEHHS ¢ OECTOKOBOH May30i
TaleHue AyTra B y3KUX LIEIAX, YAIUHEHUE TyTH

HSMCpHTeJ’IBHBIC TpaHC(l)OpMaTOpLI TOKa IpCAHa3sHa4YCHbI IJI1
U3MEPECHUSA ICPBUIHBIX TOKOB
N3MEPECHHNS BTOPUIHBIX TOKOB




npeoOpa3oBaHus HEPBUYHBIX TOKOB B CTAHAAPTHBIC BTOPUYHBIC

H3mepurensHbIe TpaHC(HOPMATOPEI TOKA BEIOUPAIOT
10 HOMUHAJILHBIM [1apaMeTpaM

M0 KOMMYTAI[HOHHOH CTIOCOOHOCTH

110 TEPMHUYECKON U JIEKTPOJAUHAMUYECKON CTOMKOCTH
10 XapaKTEPUCTUKE TOKOOIPAaHUYEHHUS

10 Harpy3Ke BTOPUYHBIX LieNeH

J1 CHUKEHUS TEMIIEpaTyphl IUIaBJIEHHS BCTABKY B IIPEIOXPAHUTENSIX C HAIIOJIHUTEIEM UCIIONIB3YETCs
MeTaJLTyprudeckuii 3¢ GexT - Ha MOJIOCKH MEAN HalasHbI IapUKH 0JI0Ba

IPOpPE3U, YMEHBLIAIOIUE CEUEHUE

YCTaHaBJIMBAKOTCA Napaljie/bHbIE IIJIABKME BCTABKU U3 Pa3HBIX MaTEpUajioB

IUTACTHHBI IEPEMEHHOTO CEUEHUS

HAIOJHUTEIb, KOTOPBIH IPH TallIeHUH TYTU OKUCISIETCS (PeaKiust MpoTeKaeT ¢ IMOIOMIEHUEM SHEPTHH)

B kxadectBe mMaTepuana ruiaBkoid BctaBku npenoxpanuteneit tuna [IKT nenonssy-tot
cepedpo, aTIOMHHNT

AJIFIOMUHMH, CTalIb

MEJIb, ATIOMUHUN

Meb, CTaldb

MeJb, cepedpo

ITpuMmeHeHne KaKuX IUTaBKIX BCTaBOK pa3permaeTcs?
KaIMOpOBaHHBIX

HEKaIMOpPOBaHHBIX

nro0oro THma

B 3aBHCHIMOCTH OT CHTYallnu

Kak cnenyet BeIOMpATh Mpe1oXpaHuTenun?

10 OTKJTIOYAIOIIEH CITOCOOHOCTH

0 BKJTIOYAIOIIEH CITOCOOHOCTH

0 MPEeNIbHO JOIMYCTUMOMY TOKY, BOSHHKAIOLIEMY IIpH BKiItoYeHun Ha K3

Br16op cxeM 31meKTpoCcHA0KEHUS 3aBIUCUT OT
KaTeropHu NoTpeduTenen

pacyeTHOI MOIIHOCTH

YIQJICHHOCTH OT HCTOYHUKA THUTAHHS
KOJIN4ECTBA MOJCTAHIUIL

PO3BI BETPOB

PasnensHas paboTa JTHHMI 1 TpaHCHOPMATOPOB IPUHIMAETCS

C LIEJIBIO YBEITMUYCHUS CONPOTUBIICHUS U, yMEHbIICHNS TokoB K3
9KOHOMHH 3JIEKTPOOOOPYJOBAHUS

YMEHBIICHHUS MTOTEPh

CeueHus MPOBOJIOB U JKUII Kabenel BHIOUpPaIoT
0 TEXHUUYECKUM YCIIOBHAM

10 HAJIKHOCTH

MO 3KOHOMHYECKHUM YCIOBHUSIM

KalUTaJIBHBIM 3aTpaTaM

CeueHns IPOBOIOB U XK KaOeneil BEIOnpaoT
1o croco0y MPOKIIaIKU

110 HOMHHAJIbHOMY HalpsHKEHHIO

10 CTONMOCTH

O TIOTEPAM HAPSHKEHUS

Jlunaus u3 xabeneit, npeaHa3HAYCHHAS [T TIepeIadn ISKTPOIHEPTUHU Ha PACCTOS-HUE HA3bIBACTCS
KaOEeJIbHBIN KaHal

KaOeJIbHas TUHHAS

KaOenbHas TpaHIIes

Ka0enbpHas dcTaKaza

Pactmmdpyiite Mmapky cuoBoro kabenss ACb 3*95

TPEXKWIBHBIN KaOellb CO CBUHIIOBOW 000JIOUKOM ¢ METHBIMH JKHIIAMH, TUTOIAIBIO CeUeHHS 95 MM2
JIBYX>KHIIbHBIN KaOellb cO CBUHIIOBOM 000JIOUKOM ¢ METHBIMU JKUIJIAMH, TUIOIAABIO CeUeHHs 95 MM2
TPEX>KUIbHBIN Kabelb cO CBUHIIOBOM 000JIOUKOI ¢ alTFOMUHUEBBIMU JKUJIaMU, IUIOIMAIbIO cedeHus 95 Mm2




TexHudeckue yciaoBus BBIOOpa CCUCHUH BO3LYIIHBIX U KaOSIbHBIX THHHI
TI0 HarpeBy PacueTHBIM TOKOM

YCIOBHSIM KOPOHUPOBAHHS

MEXaHU4YeCKOW IPOYHOCTH

KalMTalbHbIM 3aTpaTam

HarpeBy OT KPaTKOBPEMEHHOTO BBIICIEHHS Teruia TokoM K3

crocodaM IPOKITAIKH

HOTEPSIM HAIPSHKEHHUs B HOPMAJIBbHOM M MOCII€aBapuilHOM pexXuMax

Br160p 5KOHOMIUYECKH 11€1eCO00Pa3HOTO CEUSHHS IPOU3BOIST
10 HOMUHAJIbHOMY HAIIPS’KCHUIO

10 9KOHOMHYECKOM [UIOTHOCTH TOKa

IMPUBCICHHBIM 3aTpaTamM

10 HarpeBYy Pac4ETHLIM TOKOM

B 3aBucumocTy oT Ha3HAYEHUS UITMHOIIPOBOBI MOAPA3IEISIIOTCS
Ha MarucTpajibHbIe

Ha pacrpeenTeNbHbIe

Ha aBapuiHbIE

Ha TPOJIICHHBIE

Ha OCBETUTEJIbHbIE

Ha CMeIlIaHHbIe

IIpu Toxax 6oxee 3000 A mpu CIEAYIOIIX CCUCHNUAX IPUMEHSIOT ITHHBI
KopoOuaTsie

HPSIMOYTOJIbHBIE TPEX MOJOCHBIE

IIPSIMOYTOJIbHBIE JIBYX ITOJIOCHBIE

KpyTJIbIe

HPSIMOYTOJIBHBIE OJJHOMOIOCHBIE

TparchopMaToph! TOKa HE BEIOUPAIOT MO CIIEIYIOMIEMY YCIOBHIO
O KJIacCy TOYHOCTH

0 TOKY

10 BTOPUYHOU Harpy3Ke

MO0 HAMPSKEHHUIO

0 OTKIJIIOYAIOMIEH CIIOCOOHOCTH

W3mepurensHble TpaHC(HOPMATOPEI TOKA BEIOHPAIOT
[0 HOMHHAJIBHBIM ITapaMeTpaM

10 KOMMYTAIIMOHHON CIIOCOOHOCTH

10 TEPMHUYECKON U IEKTPOAUHAMUYECKON CTOMKOCTU
0 XapaKTePUCTUKE TOKOOTPAaHUICHUS

MO Harpy3Kke BTOPUYHBIX IIeTnei

TpanchopmaTops! TOKa MPpeAHA3HAYCHBI

JUts ipeoOpa3oBaHus MEPBUYHOTO TOKA 10 3HAUEHU Hanbosee yA0OHBIX A1 U3MEPHUTEIbHBIX TPUOOPOB

JUISL OT/ICJICHUSI IEPBUYHBIX 1IeNeH 0T BTOPUYHBIX

JUTS IpeoOpa30BaHMs TOKA B IEPBUYHBIX LETIAX

JuLs IpeoOpa30BaHus IEPBUYHOTO TOKA IO CTAaHJAPTHBIX BEJIMYHUH U AT OTACTICHHUS NEePBUYHBIX IIeTIei OT BTOPHYHBIX
JUIsL BBIDABHUBAHMSI IIEPEMEHHOTO TOKa

Kaxue cxeMbl IpUMEHSIOT IPY PABHOMEPHOM pacIIpelelIEHUH Harpy3Ky 10 II0magu?
panuaibHble

MarucTpajibHble

CMEILIaHHbIE

KOJIbLIEBBIE

pacIpenesIuTelbHbIE

Kakwne cxeMbl 2IIeKTpUIeCcKUX CeTel MPUMEHSIOT MPH HAIWYHY TPYIII HArpy30K ¢ HEPABHOMEPHBIM paclpeieieHueM X 10
mIomaay nexa?

paauaibHbIC

MarucTpaibHbIe

CMEIIaHHbIE

KOJIbLIEBEIE

Kaxumu moctonHCTBaMU 00aIaI0T MarUCTPAIBHBIE CXEMBI JIEKTPUIECKUX CeTeH?
HaIeKHOCTD




IpOCTOTa
JelIeBU3HA

BBICOKAsi THOKOCTh CETH
BCE MEPEUHCIECHHOE

Kakxumu HemocTaTkaMu o6naz[a}0T paauajibHbIC CXCMBI?
HCOKOHOMHNYHOCTH

OrpaHnvYCHHasd THOKOCTD CETH

HeboIbIIas HAICKXHOCTh

T'omoBoIi pacxol JEKTPOIHEPTHH NPEANPHUITHEM YIUTHIBACTCS
MOJIHOM pacueTHOW MOILHOCTHIO

YCTaHOBJIEHHON MOIITHOCTBIO

CpEIHEroI0BO MOIIHOCTHIO

To/10BOE YKCIIO YacOB PabOTHI MPEIIPHSATHS 3aBUCUT OT
MOIITHOCTH TOTpeOuTeNneH

KaTErOPHH HAJIKHOCTH B IEKTPOCHAOKCHUH
CMEHHOCTH MPEANPHSTHS

XapaxkTepa NpOU3BOJICTBA

TEXHOJIOTHYECKOTO Mporecca

B kakux ciryyasix 000CHOBaHO COOPYIKCHHUE 3aKPBITHIX TTOICTAHIIHN?
IIPU CTPOUTEIHCTBE MOACTAHITIN TITyOOKOTO BBOAA

TIPH PACIHOIOXKCHUH Ha CEUTEOHON TeppUTOPUH TOpoaa

B 30HaX MPOMBIIUIEHHBIX YHOCOB

IpU HEOOXOIMMOCTH CHIDKCHUS yPOBHS IIyMa

HET BEPHOTO OTBETA

JlomyckaeTcs in npUuMeHEHUE TPOCOBBIX MOTHHEOTBO10B HA OPY 35 kB u BbIme?

HE JIONyCKAETCsl

Jlormyckaercst Ha Bcert Tepputopun OPY

JIOITyCKAeTCsl TOJIBKO HaJ/l OLTMHOBKOM, €CIIM 30HBI 3aIIUTHI CTEPKHEBBIX MOJTHUEOTBOAOB HE 3aKPHIBAIOT BCIO TeppuTopuio OPY
JIOITyCKAETCsl TOJIBKO Ha/l CEKIMSAMU M LIMHAMH

KomneHncupyromue yCcTpoicTBa, MOIIHOCTb KOTOPBIX YYUTHIBACTCS [P ONPEAEICHUH [IOJHOM paCU€THON MOLHOCTH, IPUMEHSIETCS
JUI KOMIIEHCALlUU €MKOCTHBIX TOKOB

JUIsl KOMIIEHCALUU PEaKTHBHONW MOIIHOCTU

JUIl KOMIIEHCALUU NIOT€Pb MOLHOCTH

OnpezneneHye MOIIHOCTY KOMIIEHCUPYIOIIUX YCTPOMCTB B ceTH HanpsbkeHueM 1o 1 kB ocymectsisercs no
yCIIOBHIO OaaHca peakTHBHON MommHOCTH Ha mmHax HH nexoBeix TIT

yCIoBHIO OanaHca akTUBHOM MOIIHOCTH Ha muHax [TIIT

YCIIOBHIO OaiaHca MoJHON MOIIHOCTH Ha mmHax [ TITT

Pexum Heitpamu cetu 110 kB ...

TOJIBKO M30JIMPOBAHHAS

TOJIFKO KOMITCHCHPOBaHHAsI

TIyX03a3eMIICHHAS

9 GEKTHBHO 3a3eMIICHHAS

W30JIMPOBAHHAS WM KOMIICHCUPOBAaHHAS B 3aBHCUMOCTH OT BEJIMYMHBI TOKA 3aMBIKAHUS HA 3EMITIO

Pexum Heiftpanu cereil HanpsbkeHueM 3-35 kB ...

TOJIBKO M30JIMPOBaHHAs

TOJIKO KOMIICHCHPOBaHHasI

TIyX03a3eMIICHHAS

3¢ GEKTHBHO 3a3eMIICHHAS

W30JIMPOBAHHAs! MJIM KOMIIEHCHPOBaHHAsI B 3aBUCHMOCTH OT BEJIMUMHBI TOKA 3aMbIKaHHS Ha 3€MJIIO

Pexum Heiftpanu cereil HanpsbkeHueM 10 1 kB ...

TOIBKO M30JIMPOBAHHAS

TOJBKO KOMIIEHCUPOBaHHasI

[IyX03a3eMJIEHHAast

9 GEKTHBHO 3a3eMIICHHAS

U30IMPOBAHHAs UM KOMIICHCUPOBAHHAS B 3aBUCUMOCTH OT BEJTMUYMHBI TOKA 3aMBIKAHUS HA 3EMITIO

Bri6op cedenuii IpoBOJHUKOB IPOBOJHUTCS, KaK MIPABHIIO, ...
O TOoTepe HAMPsKEHH




10 SKOHOMHYECKOM MIOTHOCTH TOKa
110 MOTEPE MOUIHOCTHU

10 MEXaHHYECKOU IPOIYHOCTH

IO YCJIOBUAM KOPOHBI

OKOHOMHUYECKAs MIIOTHOCTh TOKA COOTBETCTBYET ...
MUHHMMYMY NOTEPh HALIPSXKEHUS B IMHUU

MUHHMMYMY IIOT€Pb MOILHOCTH B JINHUU

MHHUMYMY NOT€Pb SHEPTHHU B TUHUU

MUHHMMYMY 3aTpaT Ha COOPYKEHUE U HKCILUTYaTaLUIO JINHUH
MaKCHMAaJIbHOW MPOMYCKHOM CTIOCOOHOCTH JTHHUH

MuHMMaNbHOE O MEXaHUYECKON ITPOYHOCTH CEYEHUE POBOJIOB ONPENENAETCS
paiioHOM IO IJISICKE [IPOBOJIOB

paiioHOM IO roNoJIeny

paifoOHOM 110 BETpY

palioHOM TI0 TPO30BOI IEATEIHHOCTH

MUHHMMAaJIBHOM TEMIIEPATypOU BO31yXa

MunumansHbie ceuenus mpoBoaoB BJI 110 kB o ycnoBusiM orpaHn4eHus MoTeps Ha KOPOHY ...
50 Mm2

70 MmM2

120 mm2

240 mm2

Ileperpy3ka kabeneit HanpspkeHHeM 6-10 kB cBbIe 1OTyCTUMOTO JUIUTEIBHOTO TOKA ...
HE JIOITyCKaeTcst

JIOIyCKaeTcs, HO He 0oJiee CYyTOK

JIOIyCKaeTCsl TONBKO Ha BPeMsI BBOJIa PE3ePBHOTO MUTAaHUS OIEPATUBHBIM IIEPCOHAIOM
Jomyckaercs He 6oiiee 6 4acoB B CyTKH B TEUEHHUE 5 CYyTOK

JoITycKaeTcs He 6oJiee 5 4acoB B CyTKH B TEUEHHE 6 CYyTOK

Br160p 27eKTpUYecKHUX annapaToB OCYIIECTBISETCS 1O ...
HOMHHAJILHBIM HAIMPSDKEHUIO U TOKY

TEPMUYECKOM cTOMKOCTH K TOKY K3

KJaccy TOYHOCTH

JIMHAMUYECKON CTOWKOCTH K TOKY K3

OTKJIIOYAIOIIEH CITOCOOHOCTH

IIpu Hapymenun G6anaHca peakTUBHOM MOIITHOCTH ...

U3MEHSETCS YacTOTa B CUCTEME

U3MEHSETCS HAIPSDKEHUE B y371ax

4acTOTa B CUCTEME HE MEHSAETCS

HAaMpsHKEHUs B y371aX CETH HE MEHAIOTCA

4acTOTa B CUCTEME YMEHBILAECTCS, a HAPSDKEHUS B y3J1aX YBEIHUUBAIOTCS

OCHOBHOH LIETIBIO PETYIUPOBAHUS HANIPSOHKEHUS B paclpeeInTeNbHbIX CeTAX HanpsbkeHueM 6-20 kB sBnseres ...
obecrieyeHre SKOHOMUYHOTO PEXHUMa X pabOThI 32 CUET YMEHBLICHUS [TOTEPh MOILIIHOCTU U SHEPTUH
OTpaHNYEHHE BHYTPEHHUX IIePEHANIPSIKCHUH 11 00ecTiedeHUs HaIe)KHOH PadOThI H30IIAIINH 000pYIOBaHHUS
yYMEHBIIICHNE OTePh HANPSDKEHUS B CETH

YMEHBIICHUE TIOTEPh Ha KOPOHY

HoJIep KaHUe TOITyCTHMBIX OTKJIIOHCHHH HANPSDKCHUS Y TOTpeOuTeneit

OCHOBHO#H 1I€TIbIO PETYIMPOBAHUS HANIPSDKEHUS B paclpeleInTeNbHbIX ceTsax HanpsbkeHueM 110-220 kB sBisercs ...

HOAJIep)KaHUE TOITYyCTHMBIX OTKIIOHCHHH HANPSDKCHUS Y TOTpeOuTeneit

YMEHBIICHUE TIOTEPh HANIPSHKSHUS B CETH

obecrieueHre SJKOHOMUYHOTO PEXHMa UX pabOThI 3a CUET YMEHBIICHHUS MMOTEPh MOITHOCTH U SHEPTUU
OrpaHUYCHHE BHYTPEHHUX IIEPESHANPSHKCHUH 11 00eCIIeYCHUs HalIe)KHOM PabOThI U30JIALUH 000PYIOBAHUS
YMEHBIICHUE MOTePh Ha KOPOHY

Jus BJI nanpsokenuem 10 35 kB mupoko NpUMEHSIOTCS ... IPOBOAA
CTaJeallOMHHUEBbIE

CTaJIbHbIE

U30JIUPOBAHHBIC

aJIFOMHHUEBBIE

MEJIHbIE

Hawubonbliiee 31eKTpoIMHAMIYECKOE BO3ICHCTBUE HA 000PyI0BAaHHE OKA3bIBACT ...




ynapHsIif Tok K3

armieproIyecKas coctapisromas Toka K3
TIepHOINYECKast CoCTaBIstomas Toka K3
NieiicTByroMIee 3HaYeHne Toka K3
yCcTaHOBHBIIIeeCs 3HaueHne Toka K3

J1J1s MOTITHBIX CHJIOBBIX TPAHC(HOPMATOPOB CIIPABEIUBO COOTHOIIICHHE ...
R>X

R<<X

R=X

R~=1/3X

R=3X

B HOpMaEHOM yCTaHOBHBIIIEMCS PEXXUME PAOOTHI CHHXPOHHOI MalIMHBI aKTHBHASL MOIITHOCTB 3aBHUCHT OT ...
BEJIMYUHBI TOKA BO30YKICHUSL

BEJIMYMHbI HAIIPSDKCHUS CETH

BEJTNYMHBI BHEIITHETO COIPOTHBIICHUS

MOIIIHOCTH IEPBUYHOTO JIBUTATEIS

BEJIMYMHBI (Ha30BOTO y371a

ONEeKTpUUECKUE CTAHLIUY ABIISIOTCA ...

aKTUBHOI yCTaHOBKOM NOTPEONSIONIEH SHEPTUIO OPTAaHUIECKOTO TOILTHBA
aKTUBHBIM MOTpeOUTENEM IEKTPUIECKON SHEPTHHU, KOTOPBIE CaMU €€ 1 POU3BOJSAT
AKTHBHBIM (TCHEPUPYIOLINM) 3JIEMEHTOM JIF000H SHEPTOCHCTEMEI

YCTaHOBKOH yJIyUIIAIOLIEH YKOIOTUIO

YCTaHOBKOH, POU3BOISALIEH TOJIBKO TEINIOBYIO SHEPTHIO

Tpauchopmarop TP/IH ects ...

TpaHchopmaTop, paciierieHne 0OMOTKH HU3KOTO HAMPSKEHH, OXJIAKICHIE €CTECTBEHHOE (IyThe), C peryIHpOBaHUEM
TpexdazHblii TpaHchopMaTOp, pacierIeHne 0OOMOTKH HU3KOTO HANPSHKEHMS, OXJIXACHUE IPUHYJUTEIBHOE BO3AYIIHOE (TyThE), C
peryJIMpoBaHHEM HAIPsDKSHUS MTOJ] HAarpy3Koi

Tpex¢a3HbIi TpaHCHOPMATOp, pacIieIieHne 0OMOTKI HU3KOTO HANPsDKEHNUS, OXJIAXKICHHE eCTECTBEHHOE MACIISIHOE, C
peryJaupoBaHUEM HANPSHKEHMS 10J] HArpy3KOH

TpexdazHblii TpaHchOpMaTOp, paciieIIeHHne 0OMOTKH HU3KOTO HANPSHKEHHs, OXJIaXKIEHHE €CTECTBEHHOE MacIIsTHOE 1
IPUHYANUTEIBHOE BO3AYIIHOE (IyThe), PETyINPOBaHNE HAPSDKCHHMS 110 HATpy3KOH

Tpex¢a3HbIii TpaHCHOPMATOp, paciieIieHne 0OMOTKY HU3KOTO HAPSUKEHHUS, OXJIaXKACHHE €CTECTBEHHOE MacIsTHOE U
NPHHYANUTENEHOE BO3AYILIHOE (JyThe), PETyJIMPOBAHHIE HANPSHKEHUs 0€3 BO30Y KACHUS




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

OreHka KypcoBOil pabOTEI SBIISETCS KOMIUIEKCHOH. IIpH 3TOM y4HTBIBAIOTCS ClIeAyonIre (pakTOphl: aKTyaaIbHOCTh BEIOPAHHOM
TEMBI; JIOTHYHOCTh METOMKH pacueTa; CBOOOAHOE BIIaICHNE METOAMKOM pacyeTa; KyJIbTypa 0(OpMIICHUS TOSICHUTEIbHOI 3aIMCKH;
CaMOCTOSITETIHHOCTH BEIBOJIOB. Bee 9TO cyMMEpyeTCsl B UTOTOBYIO OLICHKY.

OreHKa pe3ysbTaToOB 3aIIUTHl KYPCOBOH pabOThI OCYIIECTBISIETCS IO OABHON cHCTEME (KOTIMYHOY, «XOPOIIIOY,
«yIOBIIETBOPUTEIILHOY, KHEYJOBIECTBOPUTEIIHLHOY).

O1eHKa «OTIMYHO» BBICTABIISCTCS, KOT/Ia paboTa COEPIKUT IPAMOTHO U3JI0XKEHHYIO PacueTHYIO 0a3y, XapaKTepH3yeTcs
OTCYTCTBHEM OIIMOOK B pacdeTax, IOTHIHBIM M IT0CIICJOBaTEIbHBIM H3JIOKCHHEM MaTepraia B IOsICHUTENbHOH JacTh. [Ipu 3amure
PabOThI 00YUArOIIHIACS TOKA3hIBACT IITyOOKIE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO ONEPUPYET PacYCTHBIMU JaHHBIMU; JIETKO
OTBEYaeT Ha IOCTABJICHHBIE BOIPOCHL.

Or1eHKa «XOpPOII0) BBICTABISETCS, KOTIa paboTa COep KUT TPaMOTHO M3JIOKEHHYO PacUeTHYIO 0a3y, XapaKTepH3yeTcs
OTCYTCTBHEM OIIHOOK B PacdeTax, IOTHYHBIM U ITOCIICJOBAaTEIEHBIM H3JI0KCHHEM MaTepraia B MOsICHUTENbHOH gacTh. [ [1pu
3amuTe paboThl 00yJarOUINiics TOKa3bIBAET 3HAHUS BOIIPOCOB TEMBIL; 0€3 0COOBIX 3aTpyIHEHUI OTBEUAET Ha MOCTABICHHBIE
BOIPOCHI.

OreHKa «yIOBJIETBOPUTEIHHOY» BEICTABIIIETCS, KOTIAa paboTa COIEPKUT pacueTHyIO 0a3y, XapaKTepH3yeTcsl HATMIHUEM OTISIIBHBIX
ommOoK B pacuerax. [Ipu 3ammuTe 00ydaronIuics MposIBISIET HEYBEPEHHOCTb, TIOKa3bIBAET C1a00e 3HAHUE BOIPOCOB TEMBI, HE JaeT
THIOJIHOTO, QPT'YMEHTHPOBAHHOT'O OTBETA HA 331aHHBIC BOIPOCHI.

Or1eHKa «HEYIOBICTBOPUTEIIFHOY BBICTABIICTCS, KOT/IAa pad0oTa HE CONEPKUT PacueTHYIO 0a3y, He OTBeYaeT TPeOOBAHMSM,
M3JI0’KCHHBIM B METOJMYECKIX YKa3aHUIX, IMECT 3HAUNTENbHBIC OMMOKN B pacdeTax. [Ipn 3ammure oOyvaromuiics 3aTpyAHAETCS
OTBEYaTh Ha IIOCTABJICHHBIE BOIIPOCHI 10 TEME, HE 3HAET TEOPHH BOIPOCA, IIPH OTBETE JIOMYCKAET CyLIeCTBeHHBIEC OIINOKH.
[TpoxoxaeHre KOHTPOILHOTO MEPOIPHUATHS T10 3alHUTE KyPCOBOH pabOThI CUMTAETCS BBIIIOJIHEHHBIM YCIICIITHO, €CITH IIPH €T0
OLICHWBAHMH ITOJy4YeHa OLCHKA HE HIKE «yJOBICTBOPHUTEIBEHOY.

Kpurepuu onieHuBaHUS OTBETa Ha 3K3aMEHE

Or1eHKa «OTIIMYHOY» BBICTABISICTCS, KOT/a 00yYarOITHICS TEMOHCTPHPYET CHCTEMHBIC TEOPETHICCKIE 3HAHU, BIIaJIeeT
TEePMHHOJIOTHEH, [IeTlaeT apryMEHTHPOBAHHBIC BEIBOBI H 0000IICHHUS, TPHBOIUT IPUMEPEI, TIOKa3bIBAET CBOOOTHOE BIIAICHNE
MOHOJIOTHYECKOH Pedbi0 U CIIOCOOHOCTH OBICTPO PearupoBaTh Ha YTOUYHSIOIIUE BOIIPOCEHL.

O1eHKa «XOpOII0) BBICTABIIAETCS, KOT/1a 00y4aloIUics IEMOHCTPUPYET MPOUYHbIE TEOPETUUECKHE 3HAHUS, BIIAJEET
TEPMHHOJIOTHEH, [leflaeT apryMEHTHPOBAHHBIE BEIBOJBI H 0000MIICHHUS, TIPHBOIUT IPHUMEPEI, HO IIPH 3TOM JeIaeT HEeCYIECTBCHHBIE
OIMHMOKHU, KOTOPBIE OBICTPO UCIIPABIISICT CAMOCTOSTEIBHO MITH IIPY HE3HAUUTEIBHOI KOPPEKIUHU IIPENojaBaTeIeM.

O1eHKa «yI0BIETBOPUTEIBHOY» BBICTABISIETCS, KOTJa 00y4yaroUUics HETITyO0oKHe TeOpeTHUECKUE 3HAHUS, IPOSIBISIET c1a00
c(OpMHUPOBAaHHBIC HABBIKU aHAJIM3a SBICHUI U IIPOIECCOB, HEIOCTATOYHOE YMECHHUE JIeTIaTh apryMEHTHPOBAHHBIE BBIBOJIBI 1
HMPUBOANTH MPUMEPHI, TIOKa3bIBAET HE JOCTATOYHO CBOOOHOE BIIAICHUE TEPMUHOIOTHEH, IOTHIHOCTHIO U ITOCIIEA0BATEILHOCTHIO
U3JI0KEHUS, JeTaeT OUIMOKU, KOTOPBIE MOXKET UCIPaBUTh TOIBKO IIPU KOPPEKIUH IPETIo1aBaTeIeM.

O1eHKa «HEYAOBIETBOPUTEIHHO» BBICTABIISCTCS, KOT/a 00yYaIOIUICs JEMOHCTPUPYET HE3HAHUE TEOPETHIECKUX OCHOB IIPEMETa,
HE yMeeT JIeNaTh apryMEeHTHPOBAaHHbIEC BEIBOABI M IPUBOJUTE IPUMEPHI, HE BIaJIeeT TEPMHHOIOTHEH, IPOSIBISIET OTCYTCTBHE
JIOTUYHOCTH U HOCJIEI0BATETIBHOCTHIO U3JI0KCHNUS, IeTaeT OMIMOKH, KOTOPBIC HE MOXKET HCIPABUTh JaXKe MPU KOPPEKIIHH
IpernojaaBaTeseM.

ITpoxosxaeHre KOHTPOIEHOTO MEPONPHUATHS 10 C/Iaue SK3aMeHa CUATACTCS BBITIOIIHEHHBIM YCIICIITHO, €CITH P €T0 OIICHHBAaHUU
MOJTyYeHA OICHKA HE HIDKE «YIOBICTBOPHTEIEHON.

6. YHEBHO-METOJNYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepatypa

6.1.1. OcHoBHas JuTepaTypa

ABTODBI, COCTaBUTENN 3arnasue Bubnuoreka W3narenscTBO, TOI
J1.1 | b.1A.Kyznpus, OnektpocHabkeHne M.: Tennorexnuk, 2017

O.A bymyesa, P.E MIPOMBIIIITIEHHBIX

MaskupuHa u ap. NpeNnpUsATUA: KHUral:

yaeOHHUK

JI1.2 | Berctpunkuii I.O.,
Kyapun b.1.

OnexrpocHabxenue. CUIIOBBIE
TpaHcdopmaTopsl: YueOHOE
rocobue

Mocxksa: FOpaiit, 2021

JI1.3 [Adonun B. B.

SHCKTPI/I‘ICCKI/IC CTaHIIUU U

Tam60B : TamMOoBCcKHit

MOJICTaHINH : yaeOHOe roCyIapCTBEHHBIN
nocobue nocodue : B 3 yacTiax TEXHUYECKUH YHUBEPCUTET
(TrTy), 2015 1.
JI1.4 (M. A. Kymapes, B. I. | Be16op anexrpooGopyaoBaHus HoBocubupck :
Kirouenosuy, B. K. 1 pa3paboOTKa TITaBHOH CXEMBI HoBocubupcxnit
Tepexos, U. U. TEIJIOBOH IEKTPUUECKON roCy1apCTBEHHBII
JInTBUHOB CTaHIUH : yyeOHoe rocobue TEXHUUYECKUH YHUBEPCHUTET,

2018 r.




ABTOpBI, COCTaBUTENN 3armaBue

Bubnmmnoreka

W3naTenbCcTBO, roj

J1.5 (0. A. Cubukun OneKkTpuuecKue MoICTaHINN: Mocksa ; bepnun : Jlupext-
ydebHoe ocobue asist Menma, 2020 1.
BBICILIETO ¥ CPETHETO
podeccroHaNIBEHOTO
oOpazoBaHus
JI1.6 | A. B.T'ony6es, U. K. ABTOMAaTU3MPOBaHHBIE Mockga ; Bonorna : Mugpa-
Mypasses, 0. B. WHPOPMAITMOHHO- Wnxenepus, 2021
Haymos YIPaBIISIONIAE CHCTEMBI
3NIEKTPOCTaHNNIL : ydeOHOoe
nocobue
6.1.2. JlonosiHuTEIbHAS JIUTEPATYpa
ABTODBI, COCTABUTENN 3arnaBue Bubmmorexa W3natenscTBo, ron
JI2.1 [H. B. Komomuern, H. P. | Pexxumer paGoTs 1 Tomck : MI3naTenscTBO
Ionomapuyxk, I'. A. OKCILTyaTalus TOMCKOT0 NOJIUTEXHUYECKOIO
Enruna 3EKTPOOOOPY TOBAHUS yHuBepcuteTa, 2015 .
HIEKTPUIECKUX CTAHIIHHN!
yaebHOe mocobue
6.1.3. MeTtoauueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue bubnuorexa WznarenscTBO, rox
JI3.1 |B.II. ®enoros, JI. A. | IIpoekTrpoBanue ExatepunOypr : MI31aTenbCTBO
denoToBa MHKPOIIPOIIECCOPHBIX 3aIIUT VYparbCKOro yHUBEPCUTETA,
TeHEepaTopOB H OJIOKOB 2014 r.
reHeparop-Tpanchopmarop :
y4eOHO-METOTUYECKOE
nocobue
6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAUMOHHOI ceTH « AHTepHeT»
Kataor anexrpocTtanimii (aTOMHBIX, energybase.ru
D1 |ruapaBIMYECKHX, TEIUIOBBIX U JIP.) U MOJACTAHIIHIA
Mupa
52 | EnmHOe OKHO mocTyma kK 0Opa3oBaTelbHBIM pecypcaM [ window.edu.ru
6.3 IlepeyeHb MPOrpaMMHOIO0 obecrevyeHust
1.1 [MATLAB & Simulink
I1.2 | Microsoft Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr STUUseBnft
1.3 |Komnac 3D V24
1.4 |Mathcad 14.0 University Classroom Perpetual
I1.5 |[SimInTech
6.4. IlepeyeHb UHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPOecCHOHAIBHBIX 0a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue Bun OcHaienue
139 VYueOHas mabopartopust (KOMITBIOTEpHBIH | JIab 1 mt. - Dxpan Lumien Eco Picture 200x200
KJacc) Kabuner KypCOBOTO u cM™;
JTUTIIOMHOTO MPOEKTUPOBAHHUS, 1 wr. - Beb6 xamepa Logitech;

CaMOCTOSATEILHOM PabOTHI 00YYarOIIHXCS

1 . - IIpoextop EPSON EB E-10;
1 wt. - Cucremusiii 6moxk NORBELIS;
1 . - MoruTop LCD Acer;

12 wt. - Komnsrorep B cbope;

1 mur. - KommyTtatop D-Link 16mopr;
12 wr. - KomnbroTepHslit CcTOM;

7 wr. - Croa 1a60paTOPHBIA;

12 mwr. - Kpecno koMnbroTepHOE;

12 wt. - Pynonssle mropsl;

1 wt. - CIIuT cucTema;

8 mr. - Crym;

1 mT. - Jlocka yueHHueckas.

8. METOAUYECKHUE YKA3AHUA J1JI1 OBYYAIOIIIUXCSA
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