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1. HEJIX OCBOEHUA

1.1 | Llexs npenoiaBaHUs JUCIUILIAHEL: (JOpMHUPOBaHKE 3HAHHI B 00JIACTH TEOPHH M MPAKTHKHU JIEKTPOCHAOKCHUS
MIPOMBIIUICHHBIX TPEIIPHUATHI U IPyruX 0OBEKTOB.

1.2 | 3agaun AUCIMIUIMHBL: 03HAKOMIIEHHE CTYAEHTOB C OCHOBHBIMH TEOPETUYECKUMH MOJI0KEHUAMH CHCTEM
JMEKTPOCHAOKEHUS, C JEHCTBYIOIUM 3aKOHOIATENbCTBOM B 00JIACTH SHEPIeTHKU; YUaCTHE B PEMOHTHO-
9KCILTYaTAllMOHHBIX HCIBITAHUAX IEKTPOOOOPYIOBAHHS M CPEIICTB aBTOMATH3AINH CHCTEM DIICKTPOCHA0KEHHS
IPEANPUITHH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBbI

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

2.1.11 |TlepconambHast 3EeKTUBHOCTH

2.2 JucuumianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCHHUIJIMHBI (MOIYJIs1) HEOOXOUMO KaK
npeauIecTByoIee:

2.2.1 ABTOMaTHSPIpOBaHHbIﬁ OJICKTPOIIPUBO/J TUIIOBBIX TEXHOJIOTHYCCKUX ITPOLECCOB

2.2.2  |IloaroToBKa K NPOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOM KBaIH(PUKAITUOHHON PabOTHI

2.2.3 |IIpegnumnioMHas IpaKTHKa

2.2.4 |IIporpamMMmupyeMble IPOMBIILIEHHBIE KOHTPOIIIEPHI

3. PE3YJIBTATBI OBYYEHUA IO JTUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

MK-3: 3xcruryaTanus 005eKTOB NMPo¢ecCHOHAIBHOM 1eATeIbHOCTH

3HaTh:

[1K-3-31 ocHOBHOE 311eKTPOOOOPYIOBAHKE BHYTPH3ABOACKOTO U BHYTPUIIEXOBOTO IEKTPOCHA0KEHHS

IK-2: npoekTHpoBaHHne 00HeKTOB MPO()ecCHOHATLHOI eI TeILHOCTH

3HaThb:

[TK-2-31 npuHIUn paboThl, TEXHUIECKHE XapaKTEPUCTUKN U KOHCTPYKTHBHBIE OCOOEHHOCTH 3JIEMEHTOB CUCTEMBI
JNEKTPOCHA0KEHUS 00BEKTa

OIIK-5: TeopeTnyeckasi 1 NPpaKTHYeCKasi IPOQeCCHOHAIBHAS NOAr0TOBKA (CIIOCO0CH NPOBOAUTH U3MEpPEHUs
JIEKTPHYECKHUX U HeIJIEKTPUUECKHX BeIHYHH IPHMEHUTEILHO K 00beKTaM NPo(decCHOHATBHOM JesTeJTbHOCTH)

3HaTh:

OIIK-5-31 mpodeccnoHaIbHYI0 TEPMUHOIOTHIO B O0JIACTH AIIEKTPOCHAOKEHHS

IK-3: 3xcniayaTanus 00beKTOB NPO(ecCHOHATBHOI JesiTeTbHOCTH

Ymerb:

IIK-3-VY1 MNPUMCHATDb METOAbI UCITOJIb30BAHUA TEXHUYCCKUX CPCACTB IJIsI UBMEPECHHSA OCHOBHBIX IIapaMETPOB
AJICKTPOSHEPTETUICCKUX 00BEKTOB U CUCTEM

IIK-2: npoexTHpoBaHue 00beKTOB NPodecCHOHAILHOM 1eATeIbHOCTH

YMmerb:

TIK-2-VY1 BpIOMpaTh dNIEKTpUUECKUE allapaThl Kak CpeCcTBa YIPaBIEeHHUs PeXKUMaMU paboThl, 3aIIUTHl U PETYIUPOBAHUS
HapaMeTPOB EKTPOIHEPIETHIECKUX CHCTEM

OIIK-5: TeopeTHyeckasi M NpaKTH4YecKas MpodecCHOHAIBLHAS MOATOTOBKA (CNOCO0EH NMPOBOIUTH N3MeEPEHUS
JIEKTPUYECKUX M HEVIEKTPUYECKUX BeJIMYUH MPUMEHUTEIbHO K 00beKTaM NpodeccuoHaNbHOI 1esITeJIbHOCTH)

YMmerhb:




OIIK-5-Y1 paccuuThIBaTh CUCTEMBI BHEIITHETO U BHYTPEHHETO 3IEKTPOCHA0KEHHS IPEANPHUATHH, OCYIECTBIIATH BEIOOP CXeM I

ANEKTPOOOOPYIOBaHHS TIPOMBIIIICHHBIX MPEANPUATHN

IK-3: s3xcniryatanus 00beKToB NpodeccHOHAIBLHOM 1eATeTbHOCTH

Baanernb:

IIK-3-B1 MCTOJAaMH SKCIUTyaTallul CUCTEM 3JICKTpOCHa6)KeHI/I$[ Pa3JIMIHOr0 Ha3HAYCHUA U IPUMCHATH UX C YUCTOM 0COOEHHOCTEH

00BeKTa

IIK-2: npoexTHpoBaHue 00beKTOB NPodecCHOHAILHOM 1eATeIbHOCTH

Baagernb:

ITK-2-B1 MeTomamu aHanM3a CUCTEM 3JICKTPOCHAOKCHUS B HOPMAJIbHBIX U aBaPUIHBIX CUTYAIHIAX

OIIK-5: TeopeTuyeckasi M NpakTH4YecKas mMpogecCHOHAIBLHAS MOAT0TOBKA (CNOCO0eH NMPOBOIUTH N3MePEeHHUs

3J1eKTPUYECKHUX U HeATeKTPUYECKUX BeJIUYHH NMPUMEHUTEIbHO K 00beKTaM NMPo¢ecCHOHAIBHOM e TeJIbHOCTH)

Baanernb:

OIIK-5-B1 HaBbIKaMH UCCIICIOBAHMS MPOIIECCOB B JCKTPHUCSCKHX IETISIX DJICKTPOCHAOKCHHUS

4. CTPYKTYPA U COJAEPKAHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanne KM Boinoan
3aHATHS TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 31 sieMble
KOMIeTeHIHii pecypchbl padoThI
Pa3gen 1. Beenenne B
JJIeKTPOCHAGKEeHU e
1.1 Llenu u 3aaun IUCITUTIIIAHEL. 4 2 OIIK-5-31 JI1.1J11.4 KM1 P1
Enunas sHeprernyeckas OIIK-5-V1 IIK JI1.5
cucrema Poccun. Tepmunsl, -2-31 TIK-2-B1 JI1.6J12.1
ompezeneHus U oomue MK-3-31 TIK-3- | JI2.3J13.1
nonoxxeHus. IlonsaTue o B1 21
IIPOMBILIJIEHHOM
SHEPronoTpedIeHUH. Y POBHH
CHCTEMBI DIIEKTPOCHAOKEHHS.
OcoGenHoctu
ANEKTPOCHAOKEHHS
MIPOMBIIIIEHHBIX
npeanpusitui /Jlex/
1.2 W3ydeHue riaBHBIX CXeM 4 2 OIIK-5-31 JI1.5 JI1.6 KM1 P1
anexTpoctanimii /TIp/ OIIK-5-Y1 IIK 21
-2-31 [IK-2-Bl1
TIK-3-31 IIK-3-
B1
1.3 HccnenoBanue Moaenu 4 2 OIIK-5-31 JI1.5 JI1.6 KMI P1
anekTpoctaniyu /J1ad/ OIIK-5-Y1 IIK 21
-2-31 [IK-2-B1
I1K-3-31 [IK-3-
B1
1.4 Tunsl aeKTpoCcTaHIui. 4 10 OIIK-5-31 JI1.5 JI1.6 KM1 P1
Oco0eHHOCTH pabOTHI B OIIK-5-Y1 IIK 21
OaylaHce MOIHOCTH (B -2-31 [1K-2-B1
CYTOYHOM rpaduke I1K-3-31 IIK-3-
Harpy3ku). /Cp/ B1
Pazgen 2. O0mue cBegeHns
0 cucreMax
3J1eKTPOCHAOKEHUSI
MPOMBIIILIEHHOTO
npeAnpUsTHS
2.1 XapakTepucThKa 4 4 OIIK-5-31 JI1.2J11.3 KMI1 P1
AJIEKTPOTPUEMHHKOB T10 OIIK-5-V1IIK JI.5
HaJEKHOCTH. MeToauKa -2-31 [IK-2-B1 JI1.6J13.1
pacuera 3IEKTPUYECKUX [K-3-31 IIK-3- €|
Harpy3ok /JIex/ B1
2.2 Pacuer snekrpuueckux 4 2 OIIK-5-31 JI1.3 JI1.5 KM1 P1
Harpy3ok /ITp/ OIIK-5-Y1IIK JI1.6J13.1
-2-31 [IK-2-B1 21
TIK-3-31 IIK-3-

Bl




2.3 Uccnenosanue pexxuma 2 OIIK-5-31 JI1.5JI1.6
He#Tpanu Ha Mojensx /J1ab/ OIIK-5-V1 IIK 21
-2-31 IIK-2-Bl1
TK-3-31 TIK-3-
B1

2.4 OCo0GeHHOCTH ¥ OCHOBHBIE 20 OIIK-5-31 JI1.2 JI1.5 KMI P1
TpeOOBaHUS K CHCTEMaM OIIK-5-V1 IIK JI1.6J13.1
AIIEKTPOCHAOKEHHS -2-31 I1IK-2-B1 21
MIPOMBIIIIEHHBIX TIK-3-31 IIK-3-
npeanpustuil. Hanpspkenus B1
ANEKTPUUECKUX CETEH.

PexuMbl HEWTpanu
ANEKTPUUECKUX CeTeil.
[TpreMHUKH SIIEKTPUICCKOM
SHEPTHH MPOMBIIIIICHHBIX
NpennpusIThuid. Pexxumbl
paboThI 2MEKTPONPUEMHUKOB.
DJIeKTpUUYECKHE HATPY3KU U
ux rpa¢ukn. OCHOBHBIE
MOJIOKEHUS TEXHUKO-
SKOHOMHYECKHX PacueToB B
snexrpocHabxennn /Cp/
Pa3gen 3. Buyrpunexosbie
JJIeKTPUYECKHUe CeTH

3.1 OCHOBHBIC CXEMBI 1I€XOBBIX 2 OIIK-5-31 JI.5 KM1 P1
TpanchopMaTOPHBIX OIIK-5-V1 IIK | JI1.6J12.2J13.
nmojcTaHui. Meroanka -2-31 TIK-2-B1 1
BbIOOpA YUCIIa U MOLTHOCTH TIK-3-31 T1K-3- 21
LEXOBBIX TPaHC(HOPMATOPOB. B1
OcHOBHOE
ANEKTPOOOOPYIOBaHKE
1eX0BBIX cereil. /JIex/

3.2 Br16op uncia u MOIHOCTH 2 OIIK-5-31 JI.5 KM1 P1
[IEXOBBIX TPAHCPOPMATOPOB. OIIK-5-V1 IIK | JI1.6J12.2J13.
Br160op ceuenust mpoBooB, -2-31 [IK-2-B1 1
kabeJel ¥ UH 1o TIK-3-31 TIK-3- 21
Harpesy. /IIp/ Bl

33 UccnenoBanue 2 OIIK-5-31 JI1.5 JI1.6
BBICOKOBOJIETHOTO OIIK-5-Y1 IIK 21
Tpanchopmatopa /J1ad/ -2-31 [IK-2-B1

I1K-3-31 [IK-3-

B1




34 Knaccugukanus nomemnieHuit 20 OIIK-5-31 JI1.5 KM1 P1
Y HapY)KHBIX YCTAHOBOK TIO OIIK-5-V1 IIK | JI1.6J12.4J13.
OKpyXarollel cpeze. -2-31 IIK-2-Bl1 1
CTpyKTypa EeXOBBIX TK-3-31 TIK-3- 21
ANEKTPUIECKUX CeTeH. B1
OcobeHHOCTH
TpaHC(HOPMaTOpPOB B
cucremax
ANEKTPOCHAOKCHUSL.

[MpuHIMI peryaupoBaHus
HaTPSHKEHUS B CUIIOBBIX
TpanchopMaTopax.
ABTOTpaHC(HOPMATOPHI.
KonctpykTBHOE
BBINOJIHEHHE BHYTPHUIIEXOBBIX
AIEKTPUYECKHI ceTei.
OcHOBHOE
ANIEKTPOOOOPYIOBAHNE
LIEXOBEIX ceTell. Pacuer n
BbIOOp ceTeil u annapaToB
3alIUTHI HATPSHKSHUEM JI0
1000 B. Beibop anmapartos
3amuT.BeIOop ceueHns
MIPOBOTHUKOB TIO
SKOHOMUYECKON MIIOTHOCTH
TOKa U 10 IOTepe
HanpsbkeHus. Pacuer ceren
OCBETHUTEIHHBIX
aneKTpoycTaHoBok /Cp/
Pa3nen 4. BuyrpuszaBojackoe
3J1eKTPOCHa0KeHue

4.1 Bozaymasie muHun. 2 OIIK-5-31 JI.5 KM1 P1
KabenbHble THHUY. OIIK-5-Y1IIK JI1.6J12.2
ToxonpoBosl. CxeMbl U -2-31 [IK-2-B1 J12.3
OCHOBHOE I1K-3-31 [IK-3- J12.4J13.1
ANEKTPOOOOPYIOBAHIE B1 €]
TJIaBHBIX TOHU3UTEIBHBIX
noacranuuit /Jlex/

4.2 Pacuer BO3IyIIHBIX U 2 OIIK-5-31 JI1.5 KM1 P1
KaOeNpHBIX JINHAH. Be1OOp OIIK-5-Y1 IIK | JI1.6J12.2JI3.
ceueHns Tokomnpososa /IIp/ -2-31 I1IK-2-B1 1

TIK-3-31 IIK-3- €]
B1

4.3 UccnenoBanue pe:xuMoB 2 OIIK-5-31 JI1.5 JI1.6
paboTHI BO3IYIIHOW JTHHUU OIIK-5-Y1 IIK 21
3JIeKTpoIepeiadn ¢ -2-31 [IK-2-B1
OJIHOCTOPOHHUM IHUTaHUEM ITK-3-31 TIK-3-

Ha Mozemw /J1a6/ B1

4.4 HasnaueHue 1 0COOCHHOCTH 20 OIIK-5-31 JI1.5 KM1 P1
ANEKTPUUECKUX ceTel OIIK-5-Y1 IIK JI1.6J13.1
BHYTPH3aBOACKOTO -2-31 TIK-2-B1 21
AIIEKTPOCHAOKCHHS I1K-3-31 IIK-3-

HanpsbkeHueM Beiie 1000 B. B1
Kaprorpamma Harpys3ok.

KomnanoBKka riraBHBIX

MMOHU3UTCIIBbHBIX HOHCTaHHHﬁ.

[Mpumenenue 6I0YHBIX
cxeM.KoHcTpykun
pacIpeeuTeNnbHBIX
yerpoiicts /Cp/

Pasnea 5. Koporkue
3aMBbIKAHHUS B CHCTEMaxX
3J1eKTPOCHAOKEH U




5.1

OnexTposHepreTHIecKas
cUCTEMa KaK CJI0XKHas
JTMHAMHYECKast CHCTeMa.
[TonsiTHE O AMHAMUYECKOM
PaBHOBECHH B CHCTEMax
ANEKTPOCHAOKCHUS.
OCHOBHBIE IOHATHS U
COOTHOUICHUS BETMYUH TOKOB
KOPOTKOTO 3aMbIKaHUSI.
DNEeKTPOIUHAMHYECKOE U
TEePMHUYECKOE ICHCTBHUA TOKOB
KOPOTKOTO 3aMBIKaHUSI.
Br160op u mpoBepka
BBICOKOBOJIbTHOU
anmapaTypsl. OToOpaxeHue
MIepeX0IHOTrO Mpoliecca B
JIMHEapU30BaHHON CHCTEME
BTOPOTO MOPSIIKA.
MaremaTuueckue MOIEIH
JIMHUH, TEHEPaTOPOB,
TpanchopMaTopoB U JIp.
Pacuer TokoB KOpOTKOTO
3aMBIKaHUS B OTHOCUTEIbHBIX
enuHAIAax. Pacuer TokoB
KOPOTKOTO 3aMBIKaHHSI B
MMEHOBAHHBIX eJUHHLAX.
Pacuer TOKOB KOPOTKOTrO
3aMBIKaHNSA OT HCTOYHHUKA
HEOTrPaHUYEHHON MOIIHOCTH.
Pacuer TOKOB KOPOTKOTO
3aMBIKaHHS B YCTAaHOBKAX
HanpsbkeHueM g0 1000
B.Pacuer BekTOpHBIX
JUarpaMM My YIJIOBBIX
XapaKTepUCTHK Oe3 ydeTa
APB u ¢ yuerom APB.
MaremaTHueckue MOJeIn
SIIEMEHTOB

sHeprocucreMbsl. Monenuposa
HHUE PEKUMOB KOPOTKOTO
3aMbIKaHUS B CUCTEMAX
anexTpocHabxeHus /Cp/

30

OIIK-5-31
OIIK-5-Y1 IIK
-2-31 IIK-2-Bl1
[K-3-31 IIK-3-

B1

JI1.5 J11.6
€]

KM1

P1

Pasgen 6. Komnencanus
P€aKTHBHOI MOLITHOCTH




6.1

IlonsATue 0 peakTUBHOM
MOIIHCOTH U €e
komrneHcanuu. banane
AKTUBHBIX ¥ PEaKTHBHOMN
moIHocTi. OCHOBHBIE
HOTPEOUTEIH PEaKTHBHOM
MOIITHOCTH (aCHHXPOHHBIE
JIBUTATEIH, CUIOBBIE
TpaHchOpMaTOpBl,
npeoOpa3oBaTenbHbIE
ycTaHOBKH 1 Ap.). Cpencrea
KOMIIEHCAIlU1 PEaKTUBHOU
MouHocTH. OCHOBHBIE
pacdeTs! IpH KOMIICHCAITH
PEaKkTUBHOM MOIIHOCTH.
Bb160p KOMIEHCHPYIOLITUX
yerpoiicTB. KoHCTpyKTHBHOE
BBITIOJIHEHHE U pa3MeIIeHue
KOMITEHCUPYIOIIIUX
YCTpOICTB. 3HaUCHUE
MEpONPUATHH IO
KOMIICHCALIUU PEaKTUBHOI
MouHocTy. BnusHue
pEeaKTHBHON MOITHOCTH Ha
MOTEPH MOITHOCTH U
3IEKTPO3HEPTHH.
OpraHu3aloHHbIE
MEpOIPHUATHSA 10
KOMIICHCALIUU PEaKTUBHOI
MOIIHOCTH: NTPAaBUIIbHBIN
BBIOOp JIBUTATEIIEH,
MOHIDKCHUE HATIPSKEHHS
Maso3arpy>KeHHbIX
JIBUTaTeNeH, orpaHMYeHIe
XOJIOCTOTO X0/ | T.II.
B3auMooTHOLIEHUS
SHEProcHa0XKAIOIMIUX
opraHuzaiui u
norpeduTenei
3IEKTPO3HEPTHH.
HopmaTuBHast JOKyMeHTaLHs
B 00J1aCTH KOMITEHCAITUN
peakTuBHON MommHOCTH. /Cp/

20

OIIK-5-31
OIIK-5-Y1 IIK
-2-31 IIK-2-Bl1
[K-3-31 IIK-3-

B1

JI1.5 J11.6
€]

Paznen 7. Pejieiinast 3amura
3J1eKTPOYCTAHOBOK

7.1

TpeboBaHus K peneiHON
3aIIUTE TEKTPOYCTAHOBOK.
MakcumManbHO-TOKOBas U
nudepeHInaTbHas 3alUTa.
3amuTa 1 aBTOMaTHKa
9JIEMEHTOB CTaHITUI,
MOJICTAHLIUS U IOTPEOUTEINCH
AIIEKTPUIECKON SHEPIHU
(3ammTa reHepaTopos,
TpaHC(HOPMATOPOB,
nBuratenei u t.m.) /Jlex/

OIIK-5-31
OIIK-5-Y1 IIK
-2-31 TIK-2-B1
I1K-3-31 TIK-3-

B1

J1.5
JI1.6J12.4J13.
1
€]

KM1

Pl




7.2

[ToBpexxnenue u
AHOPMAaJIbHBIE PEKUMBI
paboTHI B SHEPTETHIECKUX
cucremax. [IpuHnuns
BBITIOJIHEHMS pesieiiHON
3aLIUTBHI.
DNEeKTpOMEXaHUYEeCKHE pelie:
ANIEKTPOMArHUTHBIE,
WHAYKLUOHHBIE. Pene ¢
TepMETU3UPOBAHHBIMHU
KOHTakTaMu. Pacder ycTaBok
peJie TOKOBOM 3alUTBhI.
VlcToyHMKH OnIepaTUBHOIO
TOKa Ha TIOCTOSTHHOM U
MIEPEMEHHOM TOKE.
ABTOMaTHYECKOE MOBTOPHOE
BKitoueHue (AIIB).
ABTOMaTH4ecKecKast
JacTOTHas pasrpyska (AUP).
[TonsTue o
MHKPOTIPOIIECCOPHOH
perneiHoM

3amure. TenemexaHuzauus u
JUCTIeTYepH3alisl Ha
ANIEKTPOCTAHIHSIX H
MOJICTAHLUAX. DKCIUTyaTalus
IU(POBBIX YCTPOHCTB
peneitnoit 3amutsl /Cp/
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5. POHJ OIIEHOYHbBIX MATEPHUAJIOB

5.1. KoHTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAN PadoTa, TeCT, KOJJIOKBUYM, SK3aMeH U T.II), BONMPOCHI JJIsI

CaMOCTOSITEILHON MOATOTOBKH

Kon
KM

KontponrsHoe
MEpOIpUsATHE

[IpoBepsiembie
WHIAKATOPHI
KOMITETEHIIUH

BOHpOCLI JUJIA IOATOTOBKH




KM1

DK3aMeH

OIIK-5-31;011K-5-
V1;0I1K-5-B1;TTK-2
31;TIK-2-V 1;[TK-2-
B1;ITK-3-31;T1K-3-
BI;[IK-3-Y1

Bompocs! k 9x3aMeny

1. Equnas sHeprerudeckas cucrtema PO

3. PeiHOK 371ekTposHepruu PO

4. OcobeHHOCTH 1 OCHOBHBIE TPEOOBaHHS K CUCTEMaM
9NEKTPOCHA0KEHUSI TPOMBILICHHBIX PENNPUATHI

5. OCHOBHBIE [IOJIO’KEHUS TEXHUKO-3KOHOMUYECKUX PACUETOB B
AIIEKTPOCHAOKEHNH. HanpskeHns SJIeKTpHIecKux ceTei

6. PexxnMBbl HEHTpAITH MEKTPUIECKHUX ceTeit

7. llpuemHuKH O3 MPOMBIIICHHBIX PEATIPUATHI

8. XapakTepHuCcTHKa IEKTPOTIPUEMHUKOB 110 HAISKHOCTH

9. PexxuMBbI paboThI AEKTPOIPHUEMHHUKOB

10. DnexTpuuecKkre Harpy3Ku U UX rpaduku

11. Ha3HaueHHe 1 0COOCHHOCTH IEKTPHUUCCKUX CeTeH HaNpsHKCHHEM
1o u Beime 1000 B

12. Bo3aymiHeie THHUHA

13. KabenpHbIe THHUN

14. TokompoBobI

15. CxeMBI 1 OCHOBHOE 3IEKTPOOOOPYJOBAaHHE ITIABHBIX
MOHU3UTENBHBIX MOJICTAHLUI

16. CTpyKTypa IEXOBBIX MOJICTAHIIUI U CeTeH

17. Bo16op 4nciaa 1 MOIIHOCTH CHJIOBBIX TPaHCPOPMATOPOB

18. Be1bop MecTa pactoI0KeHHUs TIIaBHBIX U [EXOBbIX MOACTAHIIHHA
19. Pacder TOKOB KOPOTKOTO 3aMbIKaHUs

20. DNeKTpoAUHAMUYECKOE 1 TEPMHUUECKOE JIEHCTBUS TOKOB KOPOTKOTO
3aMBIKAHHS

21. BoI6op 2MEKTPUUECKUX alapaToB U TOKOBEAYIIUX YacTel

22. DNEeKTPUYECKU pacueT OCBEIICHUS

23. CpencTBa KOMIEHCAIIMM PEAKTUBHON MOIIHOCTHU

24. OcHOBHBIE pacyeTsl IPU KOMIEHCALUH PEaKTUBHON MOITHOCTU
25. KOHCTpYKTHUBHOE BBINOJIHEHUE U Pa3MELEHNE KOMIEHCUPYIOLIUX
YCTPOMCTB

26. TpeboBaHMS K peIEHHO 3aIUTE ITEKTPOYCTAHOBOK

27. 3amuTa 1 aBTOMAaTHKa JIMHUI dJIeKTponepesadn

28. 3amuTa 1 aBTOMaTHKa 3JIEMEHTOB CTaHLU, NOJCTAHLUS U
ToTpednTeNeH MEeKTPHIECKON SHEPTUH (3a1IuTa

TeHepaTopoB, TPAHC(HOPMATOPOB, ABUTATENEH U T.11.)

29. TlonsiTust 06 aBTOMATHYECKOM MOBTOPHOM BKITtoueHNH (AIIB) 1
ABTOMAaTHYECKON 4acTOTHOU pasrpyske (AUP)

30. Peanuzanuus peneitHON 3alIUThI U CXEM aBTOMATHUKH

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUILJINHE (

KypcoBas padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboThI

Hazpanue
padoTHI

[IpoBepsiembie
WHIUKATOPBI
KOMITETEHIIUH

Copnep:xanue pabOTHI




P1 PI'P OIIK-5-31;0I0K-5- | Tema PT'P: DnexrpocHabxkeHue yaacTka MEXaHHIECKOTO I1eXa
VY 1;0IIK-5-B1;I1K-2 | Conepxanue PI'P:

S3LIIK-2-YI;IIK-2- | 1.KpaTkas XapakTepucTHKa 3EKTPONPHEMHHUKOB LIEXa
B1;ITK-3-31;1IK-3- | 2.Be160p 1 000CHOBaHKE CXEMBI JIIEKTPOCHAOKEHHS 1IeXa
B1;IIK-3-V1 3.Pacuer 27eKTpHUYECKUX HArPY30K ydacTKa Iexa

4.BpI00p MapKH U CEYCHUS TOKOBEAYIIUX YacTel (MPOBOIOB, Kabeme,
IITHOIIPOBOJIOB)

5.BB160p KOMMYTAIIMOHHON U 3aIIUTHON ammapaTypsl
6.Bb100p MOIIHOCTH TPAaHCHOPMATOPOB LIEXOBOH ITOICTAHIINH
7.KommneHcanusi peakTHBHOM MOITHOCTH

8.Pacuer nuratomeit nmuauun 10 kB

9.KOHCTpYKTHBHOE BBITIOJTHEHHE LIEXOBOM CETH

1.I1nan ceru 0,4 kB y4acTka nexa

2.Cxema snexrpudeckoii cetu 0,4 kB ygacTka riexa
JlomoyHUTENbHBIE JAHHBIE:

1.Ha I'TIIT npennpusaTus ycranosieHo 2 Tpanchopmatopa TMH-
10000/110

2.Paccrosnaue ot I'TIIT no niexa 0,6 kM, ot I'TIIT 10 moacTaHIum
9HEProCcUCTeMBI — 12 KM

3.MoIHOCTh KOPOTKOTO 3aMbIKaHus Ha mmHax 110 kB n/ct
sHeprocuctemsl Sk = 1500 MBA

Tekymuii KOHTpoIb 32 BeinosHeHneM PI'P ocymecteusiercs
TperoiaBaTeNieM IyTeM MIPOBEPKH Pa3AeloB B COOTBETCTBHH C TUIAHOM
BBITOJTHEHHUSI.

5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (omlcalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

OK3aMEeHAIMOHHBIN OMIIET 10 JUCIUIUINHE BKJIIOYACT B ceOs 1Ba TEOPETHUECKUX BOMPOCH! IO TEMaM, H3JI0KCHHBIM B 4 pa3zene
nannoit PIT/I. bunersl xpausrcs Ha kadeape u YTBEP:KICHBI €€ 3aBEAYIOLIIM.

IIpumMepsl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

DuneKTpuyeckast CTaHIus — 3TO. ..

3IIEKTPOYCTAHOBKA, IPOU3BOASIIAS SIEKTPHIECKYIO SHEPTHIO

3NIEKTPOYCTAHOBKA, MPOU3BOAAIIAS JIEKTPHIECKYIO U TEIUIOBYIO SHEPTHIO

3NEKTPOYCTAHOBKA, IPOU3BOSAIIAS IEKTPHUYECKYIO HIIH IEKTPUUECKYIO U TEIUIOBYIO SHEPTHIO

OnexTpryeckas MoJCTaHIUSA — 3TO. ..

3NIEKTPOYCTAHOBKA, PeHA3HAYEHHAS JUIs IpHeMa U ITpeoOpa30BaHUs 3IEKTPUUECKOI SHeprun
ANIEKTPOYCTAHOBKA, B KOTOPOH MPOU3BOAUTCS, MPeoOpasyercs, MOTPEOISIETCS AICKTPOIHEPT s
AIIEKTPOYCTAHOBKA, TIPONU3BOIAIIAS HIIEKTPUIECKYIO U TEIIOBYIO SHEPTHIO

B coctaB EDC P® He BxoauT o0beqUHEHHAsI SHEPreTHYecKas cucTeMa
VYpana

Cubupn

Bocroka

Cesepo-3amnana

CesepHoro KaBkaza

IIpUHLUIIBI TOCTPOCHUS CXEM DIIEKTPOCHAOKEHHUS
OTKa3 OT XOJIOHOTO pe3epBa

pasnenbHas paboTa JTHHUHA U TpaHChopMaTopoB
1e7IecO000Pa3HOCTh

HaJIeXKHOCTh

TIIyOOKO€ CEKI[HOHUPOBAHHUE

K I xareropuu no crenenu 6ecrepeGoiHOCTH 3JIEKTPOCHAOKEHUST OTHOCATCS MEKTPONPUEMHUKU
HEpEPBIB B ANEKTPOCHAOKEHUH, KOTOPOE BIICYET 3a cO00H 00s13aTeNbHOE OTKIIIOYEHNE 000pYyI0BaHUE
OMACHOCTB JUIs KU3HH JTIOJEN

KOPOTKHUE 3aMBIKaHUS

ITepepsIB B anekTpocHab)XeHHH [T | KaTeropuu A0IycKaeTcst Ha BpeMst
BKJIIOYCHUS Pe3epBa CHIIaMHU ISKYPHOTO ITepcoHaa

ABTOMAaTHYECKOTO BKIIIOYEHHUS pe3epBa

BBITIOJIHEHHUS! OTIEpaLlUii TUCHIETICPOM

I'myGokoe ceKkImoHNpOBaHNE MPUMEHSIETCS IS
YMEHBLIECHUS CONPOTHBICHUS




obecreueHys U MOBBIIICHUS HaIC)KHOCTHU
YMEHBUICHU A KOJIMYCCTBA SJICKTPUYCCKUX allllapaToB

ITuTanue KpymHBIX U 0c000 KPYIMHBIX TPEAIPUATHH BBITIOTHSIIOT HAMPSHKEHHUEM
110 xB

220 kB

6 kB

330 kB

500 kB

35 kB

Pacuer Harpy3ox mpou3BOAUTCA

THIOCJIE COCTaBIICHHS CXEM JIEKTPOCHA0KEHUS
Ha 3aKITIOYUTENFHOM CTa N IPOSKTHPOBAHUS
Ha HavYaJIbHOM CTa UM MPOEKTUPOBAHUS

HcxonHble naHHbIE Ul ONIPENENICHUS HATPY30K
TeHEepalbHbIN IIaH

BEIOMOCTb Harpy3ok

cxema

YCTaHOBJIEHHAsI MOIHOCTh

K02(h pUITEHTHI

CuroBsle TpaHC(HOPMATOPHI U aBTOTPaHC(HOPMATOPHI IPeTHA3HAYCHBI
JUTS TOHMKCHU ST HAIPSDKCHUA U TOKa

JUTSL TOBBIIIICHU ST HAIIPSXKCHUA U TOKaA

IU1sL IPe0Opa30BaHMs HAIPSDKECHUS

JUTs IpeoOpa3oBaHuUs TOKA

JUIs IpeoOpa30BaHUsI SHEPTUH C OTHOTO HAMPSKEHHS HA APYroe

MomurrocTs Tpanchopmaropa I'TITT onpenensercst

AKTUBHOM Harpy3Koil MpeJnpusaTHs U PEAKTUBHOU MOLTHOCTBIO CUCTEMBI
pEaKTUBHOM Harpy3Kou MpeanpUaTHs U PEaKTUBHON MOILIIHOCTBbIO CUCTEMBI
AKTHBHOW Harpy3Kkoi MpeAnpUsTHS U HOJTHOW MOIIHOCTBIO CUCTEMBI

Hawussirogseifias MOIHOCTS TpaHC(hOpMaTOpa 3aBUCHUT OT
BEJIMYMHBI XapaKkTepa rpaduka eKTPUUECKON Harpy3Ku
JUIMTENILHOCTH HapacTaHWs Harpy3KH 110 rojam

YHCIIa 9acOB PabOTHI IPEAIPHATHSL

CTOMMOCTH 2NIEKTPOIHEPTUU

3apIuIaThl 0OCITY)KUBAIOIETO MIEPCOHANA

Yucno 1exoBbIX TPaHC(HOPMATOPOB OMpeEIeseTCs

THUIIOM TpaHc(hopMaTopa

€JIMHUYHOW HOMHUHAIILHOW MOIIIHOCTBIO TpaHchopMaTopa
K03 GHUIHEHTOM 3arpy3KH TpaHcdhopmaTopa
TEMIIEpaTypoi Bo3tyxa

BrikimrouaTeny Harpy3oK MmpeaHa3HadeHbI 15
KOMMYTaIlill HOMUHAJIBHBIX TOKOB
OTKJTFOYEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEHKIMAX

PazbeaunuTeny nmpeaHa3HadeHsl A

CO3/1aHUs BUJMMOTI'O pa3pbiBa IIPU PEMOHTE JIEKTPOOOOPYAOBaHUS
KOMMYTAITUH JIOOBIX TOKOB

ABTOMAaTHUYECKOTO OTKITIOYEHUS TOKOB

nepeBojia ¢ OJHON MapauleNnbHOM BETBH Ha IPYTYIO

Pa3beauHuTeNM BEIOMPAIOT 110

HOMHUHAJILHBIM ITapaMeTpam

HarpysKe BTOPHYHBIX IleTiel
AIIEKTPOIMHAMHYECKON 1 TEPMHUECKON CTOWKOCTH
XapaKTepUCTUKE TOKOOTpaHUYECHHS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beAUHUTENH. ..

pyOsimero Tuma
MOJIBECHOTO THIIA




TOPU3OHTAJIBHO - IOBOPOTHOI'O TUIIA
KaTgalero Tumna
BAKYYMHOTO THUIIa

Pa3zpeqHUTENSIME HE JOMYCKACTCS BBIMOHSITE CICIYIOLIHE ONCPALIIH
OTKJIFOYCHHUE U BKIFOUCHUE HEHUTpalield TpaHC(OPMATOPOB B JIFOOBIX PEKUMaX
CO37]aHKe BUJUMOTO pa3pbiBa B OTKIIOUEHHOM IEKTPUYECKOH IeTn
OTKIIIOYECHHUE U BKIIOYEHHUE 3apSAHOTO TOKA IIHH

OTKJIFOYEHHE TOKa Harpy3ku 110 15 A npu Hanpspkenuu o 10 kB
OTKITIOYCHUE TOKA KOPOTKOTO 3aMBIKaHHSI

Pa3zwequHuTENN BHIOUPAIOT MO

HOMHHAJIBHBIM [TapaMeTpam

Harpy3Ke BTOPUYHBIX LEHen
JJIEKTPOAUHAMHYECKON U TEPMUUECKON CTOMKOCTH
XapaKTEepUCTUKE TOKOOTPAHUUECHUS

KopoTko3ambIkaTenb - 3T0 KOMMYTaLMOHHBIN aNnapar...

npefHa3HAaYEeHHBIN T OTKITIOUEHHsS SIIEKTPUYECKOH LIeNK B HCHOPMAJbHBIX PeXKHUMax paboTsl TpaHChOpMaTOpa
nperHa3HaYEeHHbIN I OTKIIOYEHHS SIIEKTPUYECKOM LENU MPH KOPOTKOM 3aMbIKaHHH

TperHa3HaYeHHBIN U CO3IaHMUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKAHHS B IIEIH TpaHC(HOPMATOPa IIPH BUTKOBOM 3aMBIKaHIH
BHYTPH TpaHC(HOPMAaTOpa C LHEIbIO €ro JaTbHEHIIEro OTKIIOUCHUS

€ CaMOBO3BpAaTOM NpeIHa3HAYEeHHBIN I CO3[aHuUs UCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHHsI IPU BUTKOBOM KOPOTKOM 3aMbIKaHHU
IpeaHa3HaYeHHBbIHN JUIs yIPaBIEHUS JEKTPUIECKOH LENbo IPU KOPOTKUX 3aMbIKaHHUAX

OTnenureny npeaHa3HAYEHBI

JUISL py9HOTO OTKIIIOYEHHUS] 00ECTOUCHHBIX LieTel

JUIS Py4HOT'O OTKJIFOUEHMs Lienel o Harpy3Kou

JUISL aBTOMAaTHYIECKOTO OTKIIIOYEHHS 00ECTOUEHHBIX Lieneit
JUIsl TUCTAHLIMOHHOTO OTKITIIOUEHHs Lieneil ¢ Harpys3koit
JUI aBTOMATHUUYECKOI'0 OTKIIFOUEHMS Lienel 0 Harpy3Kon

OTtaenurens OT Pa3beIUHUTENS OTIUYACTCS
rabapuTamMu

CTII0COOOM TalIeHus Tyr'u

TUIOCKOCTBIO IBHKEHUS HOXKEH

KOHTAKTHOM CUCTEMOM

TIPUBOJIOM

B oTkmouaromux anmaparax 1ol kB He npumeHsieTcs croco0 raimeHus 1yri
JIBI)KEHHE OYI'M B MATHUTHOM I10JIE

MHOTOKpPaTHBIN pa3phIB LIETIH TOKA

raiieHue Iyru B y3KUX Lersx

YAJIMHEHUE AYTU

JleJieHue ITTMHHOMW JYTH Ha Psii KOPOTKHUX

ABTOMAaTHYECKHE BBIKITFOUATEIN IIPUMEHSIOT B 2JICKTPOYCTAHOBKAX
no 1 kB

1o 6 kB

no 10 xB

BrIxirouarenu Harpy30K MpeaHa3HaAYeHbI TS
KOMMYTaI[UFl HOMUHAJIbHBIX TOKOB
OTKJIIOUeHHs TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEKHMAX

CrocoOBl rameHust MMEeKTPUIEeCKOi TyTH UCTIONb3yeMble B anmapaTax g0 1000 B

TralieHue YT B ra3ax BHICOKOTO JIaBJICHMS, ABMKEHHE JYTH B MArHUTHOM MOJIE, YIUIHHEHUE TyTH

VIUTHHEHHE TYTH, IBI)KSHHE TYTH B MarHUTHOM TI0JIE, TAIlleHNe IyTH B BaKyyMe

TalIeHue IyTy B BaKyyMe, YIUIMHEHUE TyTH, JBIKEHIE TyTd B MATHUTHOM II0JIe

JieJIeHne JUIMHHOW JIYTH Ha PsiJi KOPOTKHX, FallleHne AyTrd B Macie, yAJInHEeHHe ayra

YAJIMHEHHE IyT'H, IBW)KCHHUE IYTH B MATHUTHOM I10JI€, ACJICHUE JUIMHHOM Iy Ha Pl KOPOTKUX, TaIlIeHUE {YTH B y3KUX MIENIAX

Jlns ramreHus >IeKTpudeckoil qyru B ammaparax 1o u Bbiate 1000 B ucnonesyercs
TralieHue B dJerase

ramieHne IyTy B Macie

TalIeHue IyTH B BAKyyMe

raiieHue Iy 3a CYeT CHHXPOHHU3ALMM MOMEHTa OTKIIFOYEeHHs ¢ O€CTOKOBOM may3oii




raiieHue JIyra B y3Kux HIeJsiX, yJUIMHEHUE Tyru

W3mepurensHble TpaHC(HOPMATOPHI TOKA TPETHA3HAUCHBI IS
U3MEpPEHUs IEPBUYHBIX TOKOB

U3MEPEHMs] BTOPUYHBIX TOKOB

peoOpa30BaHMs IEPBUYHBIX TOKOB B CTAaHIapTHBIE BTOPUIHBIC

W3mepurenbHble TpaHC)OPMATOPHI TOKA BHIOMPAIOT
110 HOMHHAQJIFHBIM HIapaMeTpam

0 KOMMYTAI[HOHHOH CIIOCOOHOCTH

10 TEPMUYECKOH U EKTPOINHAMUYECKON CTOUKOCTH
M0 XapaKTEPUCTHKE TOKOOTPaHUIEHHS

10 Harpy3Ke BTOPUYHBIX IeTIeH

J1st CHUOKEHHSI TEMITEPATYPhI IUIABJICHHS] BCTABKHU B MPEJOXPAHUTEISIX C HAIOIHUTEIEM HCIIOB3YeTCs
MeTaHJTprI/I‘ICCKI/Iﬁ Bq)(i)eKT - Ha TOJIOCKU MEIU HallassHbI IapUKHU OJIOBA

TPOPE3H, YMCHBUIAIOIINE CCUCHUC

YCTaHaBJIMBAIOTCA MapaICJIbHBIC TIJITAaBKUE BCTABKU U3 PA3HBIX MaTCpUaIOB

IUIACTHHBI [IEPEMEHHOTO CEUCHHS

HAaIIOJIHUTCIIb, KOTOpBIﬁ TIpY Tall€HUU TYTH OKHUCIIACTCA (peaKI_[I/ISI IIPOTEKACT C IMOTJIOIICHUEM BHGPFHH)

B kadecTBe Marepuaiia ruiaBkoi BctaBku npenoxpanureneit tuna [IKT ucnons3yror
cepedpo, aTOMUHHN

aIOMUHWH, CTalb

MEb, ATIOMUHUNA

MeJib, CTalb

Menb, cepedpo

[TpumeHeHNe KaKKUX TUIABKHX BCTABOK paspeniaercs?
KaJHOpOBAHHBIX

HEeKaTHOPOBAaHHBIX

moboro Tumna

B 3aBHCHMOCTH OT CUTYaIlU{

Kak cnemgyer BoIOMpaTh Ipe1OXpaHUTETH?

0 OTKJIFOYAIOIIEH CHOCOOHOCTH

O BKITIOYAIOIIEH CIOCOOHOCTH

0 TIPeIeTIbHO JOIYCTUMOMY TOKY, BO3HHKAIOIEMY TIpH BKIodeHHH Ha K3

Br16op cxeM 311eKTpocHa0KEHUSI 3aBUCHT OT
KaTEerOpuH NoTpeduTemneit

pacyeTHO MOIIHOCTH

YAAIEHHOCTU OT UCTOYHHKA MUTAHUS
KOJIMYECTBA MO/ICTaHIUH

PO3BI BETPOB

Pa3nenbHas pabora nuHuit 1 TpaHCPOPMATOPOB IPHUHUMAETCS
C LIEJIbI0 YBEIUYEHUS COIIPOTUBIIEHUS U, yMEHbIIEHU TOKOB K3
SKOHOMHH 3IEKTPOOOOPYTOBAHUSL

YMEHBIIIEHHS TOTEPh

CeueHns IPOBOJIOB U KUJI Kabenel BEIOMpAroT
N0 TEXHUYECKUM YCIOBHSAM

0 Ha/ISKHOCTH

10 5KOHOMHYECKHM YCIIOBHSIM

KaIUTalbHBIM 3aTpaTaM

CeueHns IPOBOJIOB | KW Kabenel BRIOUpAroT
0 cTI0co0y MPOKIAAKA

10 HOMHWHAJIbHOMY HAIPSXKECHUTO

0 CTOMMOCTH

110 TOTEPAM HAMPSHKCHUA

Jlunus u3 kabenet, npeaHa3sHaYEeHHAS /1S TIepeadu IMEKTPOIHEPTHH Ha PACCTOSIHHE HA3hIBAETCS
KaOeNbHBIN KaHall

KaOenpHas JIMHUS

KaOembHas TpaHILes




KabenpHasg dcTakaaa

Pacmmdpyiite Mmapky cunosoro xadens ACB 3*95

TPEX>KWIBHBINA Ka0eb CO CBUHIIOBOH 000JI0UKOH ¢ METHBIMH KHIJIAMH, TUTOIIAABI0 CeueHUs 95 MM2
JIBYX>KHJIbHBIN KaOellb CO CBUHLIOBON 000JIOYKON C MEAHBIMHU KUJIaMH, TJIOLIAIbI0 cedeHus 95 Mmm2

TPEX KUJIbHBIA Ka0esb CO CBUHIIOBOM 000JIOUKO# ¢ aFOMUHUEBBIMU JKUIIAMH, IIOIIAIbI0 CEYeHUS 95 MM2

TexHUYeCKHE yCIOBHS BEIOOpA CEUCHUI BO3MYIIHBIX M KaOEIbHBIX INHUI
MO HarpeBy PaCUETHBIM TOKOM

YCIIOBUSM KOPOHUPOBAHUS

MEXaHUYECKOU MPOYHOCTH

KaIlUTalbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTI'O BblJeIeH s Tera TokoM K3

CTIIoco0aM NMPOKIIAAKN

HOTEPSM HalPsHKEHHS B HOPMAJIbHOM U IIOCI€aBaPUIHOM PEXKUMaX

BBI60p OKOHOMMHYCCKHN uenecoo6pa3H0r0 CCUCHUS MTPOU3BOIAT
110 HOMHUHAJIbHOMY HAIPSAKECHUTIO

10 SKOHOMHUYECKOM MIOTHOCTH TOKa

IMMPUBCACHHBIM 3aTpaTamM

I10 Harpe€By paCu4C€THLBIM TOKOM

B 3aBucuMocCTH OT Ha3HAYEHUS LIMHOIPOBOIbI TIOAPA3IACIISIIOTCS
Ha MarucTpanbHbIe

Ha pacIpe/eNUTe/IbHbIC

Ha aBapuiiHbIE

Ha TPOJUICIHBIE

Ha OCBETHTEIIbHEIC

Ha CMeIIaHHbIe

IMpu Toxax 6omee 3000 A mpu CISAYIOMMX CEUCHUSIX IPUMEHSIOT IIINHBI
KOpoOUaThIe

HPSIMOYTOJIbHBIE TPEX MOJOCHBIE

HPSIMOYTOJIbHBIE JABYX TIOJIOCHBIE

KpYIJIble
IPSAMOYTOJIbHBIE OJHOIIOIOCHbBIE

TparchopMaTOpbl TOKA He BRIOUPAIOT 110 CIICIYIOIIEMY YCIOBHIO
110 Knaccy TOYHOCTHU

0 TOKY

10 BTOPUYHOU HarpysKe

110 HaHpSDKeHI/IIO

10 OTKIIIOYAIOIIEH CITOCOOHOCTH

H3mepurenbHbIe TPaHCHOPMATOPEI TOKA BEIOHPAIOT
10 HOMUHAJIBHBIM IIapaMeTpaM

M0 KOMMYTaI[HOHHOM CIIOCOOHOCTH

M0 TEPMUYECKOH U NMEKTPOJUHAMUIECKON CTOMKOCTH
[0 XapaKTePUCTUKE TOKOOIPaHUYEHUS

10 HAIrPy3KE BTOPUYHBIX LIeNEH

TparchopMaTOpHI TOKA IpeJHA3HAYCHEI

JuIs IpeoOpa3oBaHus HEPBUYHOTO TOKA /10 3HAYCHUH Hanbosee ynoOHBIX I M3MEPUTEIBHBIX IPHOOPOB

JUISL OTAENICHUSI IEPBUYHBIX IIeTieif OT BTOPHUYHBIX

JUIsl peoOpa3oBaHus TOKA B IEPBUYHBIX LIETISAX

JUIs IpeoOpa3oBaHMs MEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETHIHH M IS OTICTICHIS IEPBUYHBIX IeNel OT BTOPUYHBIX
JUISL BBIPaBHUBAHUS NIEPEMEHHOTO TOKa

Kakwne cxembl HOPUMCHSAIOT ITPU PaBHOMCPHOM paClpCaACICHUN HAI'PY3KH 110 HJ'IOHIaI[I/I?
paauajabHbBIC

MarucTpajbHbIC

CMCIIAHHBIC

KOJIBLICBBIC

pacrpeaeinuTeIbHbIC

Kakue cxembl 3JIeKTpUYECKUX CETeH MPUMEHSIOT IIPH HAJTMYUU TPYII HArPYy30K C HEPABHOMEPHBIM pacipe/iesieHueM UX 110
IUIOIIAax 1exa?
panuanbHbie




MarucCTpajJbHbIC
CMCIIAHHBIC
KOJIBIICBEIC

Kaxumu noctouHcTBaMu 0071a1al0T MarucTpaabHbIE CXEMBbI DJIEKTPHUUECKHUX CeTei?
HaJCKHOCTh

MpoCTOTa

JeIeBU3HA

BBICOKAasi THOKOCTB CETH

BCE IIEPEUHCIICHHOE

Kaxumu HenocraTkamu 001aJatoT pagdanbHble CXeMbl?
HEOKOHOMUYHOCTH

OTpaHUYeHHAas THOKOCTh CETH

HeOOoIbIIAas HAaJEKHOCTh

['omoBoit pacxo/1 3NeKTPOIHEPTUN TPEAIPUATHEM YIUTHIBACTCS
MOJIHOM pacuyeTHON MOIIHOCTBIO

YCTaHOBJIEHHOH MOIIIHOCTHIO

CpEeITHEr0/I0BOM MOILITHOCTHIO

T'ozoBoe unciio 9acoB pabOTHI MIPEAPUSTHS 3aBUCUT OT
MOIIIHOCTH HOTpeOuTEei

KaTETOPUH HAJISKHOCTH B IEKTPOCHAOKCHUH
CMEHHOCTH TIPEATIPUATHS

Xapaxrepa IpOH3BOACTBA

TEXHOJIOTUYECKOT0 Impolecca

B kakux caydasgx 000CHOBAaHO COOPYXEHHUE 3aKPBITHIX MOICTaHIIUH?
HPH CTPOUTEIBCTBE MOJICTAHIMI I'TyOOKOTro BBOAA

IPH PACIIOIOKEHUH HA CEMMTEOHON TEPPUTOPHHU Topoa

B 30HaX NMPOMBIILIECHHBIX YHOCOB

HPpH HEOOXOANMOCTH CHI)KEHUSI YPOBHSI IIyMa

HET BEpPHOTO OTBETA

JlommyckaeTtcst 11 IpUMEHEHHE TPOCOBBIX MOJIHUEOTBO10B HA OPY 35 kB u BhIme?

HE JIOIyCKaeTcs

Jomyckaercst Ha Bceit reppuropun OPY

JIOTTYCKAETCS TOIBKO HAJl OITMHOBKOM, €CIIM 30HBI 3aIIUTHI CTEPIKHEBBIX MOJHIEOTBOIOB HE 3aKPBIBAIOT BCIO TeppuTopuio OPY
JIOTIYCKAeTCs TOIBKO HAJ CEKIMAMH U IIIMHAMH

Komnencupyroliye ycTpoicTBa, MOIIHOCTh KOTOPBIX YUUTBIBAETCS IIPU OIPEAEIEHUY IOJHON pacueTHON MOIIHOCTH, IPUMEHSETCA
JUI KOMIIEHCALlUU €MKOCTHBIX TOKOB

JUI KOMIIEHCALUU PEAKTUBHOM MOLIHOCTH

JUIsl KOMIIEHCALUU [TOTEPh MOIIHOCTHU

Onpenenenue MOITHOCTH KOMIICHCUPYIOIIMX YCTPONCTB B CETH HampsbkeHueM 1o 1 kB ocymecTsusercs no
YCJIOBHIO OanaHca peakTuBHOM MomHOCTH Ha muHax HH niexoBbix TIT

yCIIOBUIO OanaHca akTUBHOW MoUTHOCTH Ha mmHax [TITT

yca0BuUIO OanaHca moJHOW MomHOCTH 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

npenoaaBaTciIeM.

Hpoxomﬂe}me KOHTPOJBHOTO MEPOTIPUATUA IO CAaY€ DK3aMCHA CUUTACTCA BbIIIOJIHEHHBIM YCIICIIHO, €CJIU IIPU €ro OLICHUBAHUU
MOJIy4€Ha OLICHKA HC HUKEC «YAOBJICTBOPHUTCIIBHO».

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

ABTOpBI, COCTaBUTEIHN

3ariaBue

Bubanoreka

M3parenscTBO, TO1, 3I11. aapec

JI1.1 | Cubukun 0.1

OCHOBBI NEKTPOCHAOKCHUS
00BEeKTOB: yueObHOe mocodue

Mockga ; bepnun: upexr-Menua, 2014,
http://biblioclub.ru/index.php?
page=book&id=229842

JI1.2 | H.IL I'yxos, B.4.
OnbxoBckui, [.A.
[TaBnrouenko

CucremMbl 3J'IeKTpOCHa6)K€HI/IH :

y4eOHHK

Hosocubupck: HI'TY, 2015,
http://biblioclub.ru/index.php?
page=book&id=438343

JI1.3 | CyBopun A.B.

ITpreMHVKH ¥ TOTpeOUTENH
IEKTPUUECKON SHEPIUU
CHCTEM DIEKTPOCHAOKEHHS :
yueOHOe nocoOue

KpacHosipck: Cubupckuii GhenepanbHbIH
yHUBepcurer, 2014,
http://biblioclub.ru/index.php?
page=book&id=364591

JI1.4 | Cubukun M.1O.

Texnonorus
SHEProcOCPEeIKSHNUS : YICOHUK

Mockga, bepnun: Jupekr-Menua, 2014,
http://biblioclub.ru/index.php?
page=book&id=253968

JI1.5 | Cubukun 0.1

OCHOBBI IIPOEKTUPOBAHHS
INEKTPOCHAOKEHUS
MPOMBIIUICHHBIX U
TPaKIAHCKUX 3JaHUM :

Mocksa ; bepnun: upexr-Menua, 2016,
http://biblioclub.ru/index.php?
page=book&id=459494

y4eOHHK
JI1.6 | b.1.Kynpum, OnekrpocHabxeHue M.: Tennorexnuk, 2017,
O.A bymyesa, P.E MIPOMBIIIIEHHBIX
MasxupuHa u ap. OpeAnpHUsITUN: KHUTal:
y4eOHUK

6.1.2. Jlono/THUTeILHAS JIMTepaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue

bubnuoreka

UznarenbcTBO, TOM, 311. aapec

JI2.1 | bymyes B.B.

OHepreruka - 2050

Mockga: Oueprust, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367

JI2.2 | IIpuBanos B.B.

DKCIuTyaTalus JUHUR
SIIEKTPOIIEPENay CHCTEM
AIIEKTPOCHAOXKEHUS : yaeOHOe
nocobue

Mocksa ; bepnun : JJupexr-Menua, 2017,
http://biblioclub.ru/index.php?
page=book&id=481650

JI2.3 | Anekceenxos C.O.

TomIuBHO-3HEPreTUUECKU I
komruieke Poccun. TIpoGiembl

1 TCHACHIUHW Pa3BUTHS PbIHKA:

MoHoTpadus

Mocksa: KOHUTU-TAHA. 3akoH u
npago, 2016,
http://biblioclub.ru/index.php?
page=book&id=446538




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI2.4 | Knesios A.B. CpencTBa ONTUMHU3AIIH Mocksa :COJIOH-TITIPECC, 2009,
MOTPEOIEHHS AIEKTPOIHEPTUH: http://biblioclub.ru/index.php?
CIPaBOYHO-MH(OPMAITIOHHOE page=book&id=117678
nocobue
6.1.3. MeTtoguueckue pa3padoTku
ABTOPBI, COCTABUTEIH 3arnaBue BubnmnoTeka W3paTenbcTBO, TO, 371. anpec
JI3.1 | HaBbinkus M.H. OO011ast SHepreTUKa: Hosotpounk: HO HUTY MUCuC, 2013,
MeToauueckue ykasanus k PI'P ttps://lms.misis.ru
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 | LMS Canvas https://Ims.misis.ru/
6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust
I1.1 | AurtuBupyc Kaspersky Endpoint Security mis 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
.2 Kommnac 3D V21-22
I1.3 Solidworks Education Edition
1.4 |Mathcad 14.0 University Classroom Perpetual
I1.5 |Microsoft Office 2007 Russian Academic OPEN No Level
1.6 Microsoft Teams
I1.7 | Bbpaysep Google Chrome
1.8 [MATLAB & Simulink
6.4. IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATbHBIX 0a3 JaHHBIX
N.1 |energybase.ru/ - KaTauor 3JeKTPOCTAHIINN (AaTOMHBIX, THIPABIMYECKHUX, TETUIOBBIX U JP.) U TIOJCTAHINA MUPA;
N.2 |window.edu.ru - emuHOE OKHO JOCTyIa K 00pa30BaTEIbLHBIM pecypcaM;
n3
4 WwWw.intuit.ru — HeKOMMep4Yeckoe YacTHOe 00pa3oBaTebHOe Y4PEKICHUE JOTOTHHTENLHOTO IpoQecCHOHANBEHOTO
) oOpazoBanus «HTepHeT — YHUBepcuTeT MHDOPMAHMOHHBIX TeXHOIOTHID)
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauenue
139 VYuebnass maboparopusi (kommbloTepHsblii | Kommexkr — yueOHoit  mebenm Ha 24 Mecta  mis
KJIACC) Kabuner KypCOBOTO u | oOyuatomuxcs, 12 CTallMOHApPHBIX KOMIIBIOTEPOB ISt
JTUTIOMHOTO MPOCKTHPOBaHUs, | oOydaromuxcsi, |  CTalMOHAPHBIA  KOMIBIOTED ISt

CaMOCTOSITEeBHOM paboThl 0OyJaromuxcss | mpenojaBareist (Bce C BBIXOJOM B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTAaTop, JHOCKa ayJuTOpHas
MenoBasi, BeO kamepa Logitech, komonku, goctyn k SUOC
Vuausepcurera MUCHC w4wepe3 nuuHBI KaOWMHET Ha
miarpopme LMS Canvas u Moodle, nuLeH3HOHHBIE
nporpammbl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCA

B npouecce u3ydeHust JUCLMILTMHBI BBIIEISIOT 1Ba BUJIAa CAMOCTOSITENIBHON PaOOThI: ayJUTOpHAs 1 BHEAYAUTOPHAs. AyTUTOPHas
caMoCTOSTeNbHAs paboTa 110 TUCIUINIMHE BEIIOTHACTCSA Ha YIeOHBIX 3aHATHAX 0] PyKOBOJCTBOM IIperoapatels. BHeaynnTopHas
caMocTosTeNnpHas paboTa - mIaHupyemas yueOHast pabota 00ydaromuMcs, BBINOTHsIeMas BO BHEAYIUTOPHOE BpeMs 110 33aJaHUIO U
IPU METOANYECKOM PYKOBOJICTBE IIPEMNoAaBaTens, Ho 6e3 ero HenocpeACTBeHHOro yyacTus. CaMocTosTenbHas paboTa, He
IpeyCMOTPEHHAs IPOrpaMMON yueOHO JUCIIUIUINHEI, PACKPHIBAIOIISH 1 KOHKPETHU3UPYIOLIEH ee coJiepyKaHne, OCYIIECTBIIACTCS
00ydJaroIMCst HHIIUATHBHO, C IIENBI0 pealn3aliii COOCTBEHHBIX YUeOHBIX M HAYIHBIX HHTEpecoB. g 6oiee 3¢h(heKTHBHOTO
BBIMOJTHEHUSI CAMOCTOSATENbHON paboThI MO AUCHUILTHHE NPENnoaBaTeldb PEKOMEHYEeT HCTOUHUKH AT pabOTHI, XapaKTepU3yeT
Han0oJiee paluoHaAIbHYIO METOANKY CAMOCTOSITENIbHON PabOThl, IEMOHCTPUPYET paHee BHIOIHEHHbIE 00yJaouMuUCs paboTHI 1 T.
1. Buzbr 3aganmii U1 BHEQyIUTOPHOH caMOCTOSTENbHON pabOTHL, UX COJep)KaHNe U XapaKTep MOTYT HMETh BAPHATHBHBIN 1
nuddepeHIpoBaHHbIA XapaKTep, YIUTHIBaTh HHIUBHIYaIbHBIE 0COOEHHOCTH 0Oydatomerocs. CaMoCTOSTENbHas paboTa MOXKET
OCYIIECTBIATHCS MHANBUIYaIbHO WM TPYIIIAMH CTYJAEHTOB online 1 Ha 3aHATHUSX B 3aBUCUMOCTH OT LIEJH, 00beMa, KOHKPETHOM

TEMAaTHKH CAMOCTOSATENILHOM PabOTHI, YPOBHS CIOKHOCTH. KOHTPOIIB pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSTEIFHOH paboThI
OCYIIECTBIIETCA B IIPEenax BpeMEHH, OTBEJICHHOTO Ha 00s3aTeIbHbIC YIeOHbIC 3aHATHA 10 JUCIUIIINHE Ha MPAKTHYECKUX ,
1a00paTOPHBIX 3aHATHSIX.




