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ABTOpBI:
* IMamuna Egena IlaBioBHa, [louent, Kadenpa snekrporexHnukn

1. CTPYKTYPA U OFBEM JUCHUIIVIMHBI Diiexrpocuadxenue

1. O0bem AUCHUIIMHBI B |3
3a4eTHBIX eINHULAX

2. Buabl ayiuTOpHbIX 3aHATHI Jlexnun
[IpakTHuecKre/CeMUHAPCKHUE 3aHTHSI

3. IIpomeskyTOUHAs aTTecTALMS 3auer

4. Tekymas arrecrauus KonTponbnas padbota 1
Jlomarmnsist pabora 1
Pacuernas pabota 1
Pedepar 1

2. IIJNIAHUPYEMBIE PE3VYJIBTATBI OBYYEHUA MHAUKATOPBI) 11O

JAACHUIIVIMHE MOAYJIA Daexrpocuadixenne

I/IH,[[I/IKaTOp — 9TO NPHU3HAK / curnain/ Mapkep, KOTOpBIﬁ IIOKa3bIBACT, HA KAKOM YPOBHC
06yqammnﬁ0ﬂ AOJIKCH OCBOUTH PC3YJIbTAThI O6y‘-IeHI/I$I N UX MPEABABIICHUC JOJIZKHO TOATBCPAUTDH

(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMS JAHHON AUCIUILINHBI, yKa3aHHOTO B Ta0u. 1.3 PTIM-

PIIJI.

Tabmumna 1

Koa v HanmeHnoBaHue

Ilnanupyembie pe3yJabTaThl

KOHTpOJIbHO-OIIeHO‘IHLIe
cpeacTBa 1Jid OCHUBaAHUA

KOMIIETEHIIUH o0y4eHHs1 (MHIMKATOPHI) AOCTHKEHUS pe3yabTara
00y4eHHs 0 NUCHHUILVINHE
1 2 3
ITK-10 -Criocoben 3-3 - 310XUTh OCHOBHBIE JlomarnHsist paborta
aHaJIM3UPOBATh MPUHIIUIIBI TPOSKTHUPOBAHUS cXeM | 3aueT
COCTOSIHUE U PEKUMBI AIIEKTPOCHAOKEHMSI Kontposnbnas paborta
paboTHI [1-3 - Mcnionb30BaTh METOIBI Jlexuu

AIIEKTPOTEXHUYECKOIO
000pyA0BaHUS CUCTEM
AIEKTPOCHAOKEHUS U
obopynoBanust CAY
I'KC u npuHnMars
MEpBI M0 00ECTICYCHUIO
UX HOPMaJIbHOU
pabOTHI B COOTBETCTBUH
C TEXHUUYECKOU
JIOKyMEHTAaIUeH
NPEANPUATUS U
OTpAaciieBbIM

pacyeTa TOKOB KOPOTKOTO
3aMBIKaHUS, JJIs1 MOACIUPOBAHUS
MaTeMaTHYeCKOU MOJICITH
MIPOMBIIIIEHHOTO MPEIPUATHS
¥-3 - MoaenupoBath
MaTeMaTUYECKYI0 MOJETb
MIPOMBIIIUICHHOTO TIPEATIPUITHS

[TpakTHdeckue/ceMUHAPCKUE
3aHATHUS

Pacuetnas pabota

Pedepar




CTaHAApTOM
(I"'azoTypbunHOE 1
AIIEKTPOTEXHUUECKOE

000opyaoBaHue

KOMITPECCOPHBIX

CTaHIINI)

[TK-10 -Criocoben 3-3 - YI3105KUTh OCHOBHBIE JlomarnHsst pabota
aHaJIM3UPOBATb IPUHOMUIIBI IIPOCKTUPOBAHUA CXCM 3ayer

COCTOSIHHE W PEKUMBI AJIEKTPOCHAOKECHHS Kontposnbnas paborta
paboThl [1-3 - Ucnionp30BaTh METOBI Jlexuun

AIEKTPOTEXHUYECKOIO
000pyA0BaHUS CUCTEM
AIIEKTPOCHAOKEHUS U
obopynoBanust CAY
I'KC u npuHrMars
MEpBbI [0 00ECTIEUEHUIO
UX HOpMaJIbHON
paboOThI B COOTBETCTBUH
C TEXHHUYECKOU
JOKyMEHTalMEeUnpeamnp
USATHS U OTPACIIEBBIM
CTaHAApTOM
(I'azoTypOuHHOE 1
AIIEKTPOTEXHUUECKOE
o0opyioBaHue
KOMIIPECCOPHBIX
CTaAHIIUI)

pacyeTa TOKOB KOPOTKOTO
3aMBIKaHUS, JJIs1 MOACIUPOBAHUS
MaTeMaTH4YEeCKOH MOJCIIN
MIPOMBIIIICHHOTO NPEINPUATHS
VY-3 - MojenupoBath
MaTeMaTUYECKYI0 MOJIETh
MIPOMBIIIUICHHOTO TIPENPUATHS

[TpakTudeckre/ceMHHAPCKUE
3aHATHUS

Pacuetnas pabota

Pedepar

3. HPOHEAYPBI KOHTPOJISI U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B

PAMKAX
TACIATLITAHE

MoOAYJA B

(TEXHOJIOI'MYECKAS KAPTA BPC)

TEKYIHEM #W MNOPOMEXYTOUHOH ATTECTAIIMM 11O
BAJIbHO-PEMTUHI OBOI

CUCTEME

3.1. [Ipouenypsl Tekyuieid 1 NPOMEKYTOUHOM aTTECTALMHU 1O JUCIUIIMHE

1. Jlekuun: KO3(1)(1)I/IIIHCHT SHAYUMOCTHU COBOKYIIHBIX PE3YJIbTATOB JEKIIUOHHbIX 3aHSATHH

- 0.5
Texkymas arrecTanus Ha JEKIHAX Cpoku — | Makcumajinb
ceMecTp, | Hasl OLlEHKA
yueOHast B O0aJsuax
Hees
domawHsisi paboma 17 50
pechepam 17 50

BecoBoii K03()(puueHT 3HAYMMOCTH Pe3yJbTATOB TeKYIEl aTTecTaluu no Jekuusam — (.5

IIpomexyTouHasA aTTeCTALMA 10 JEKIUAM — 324eT
BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB MIPOMEKYTOYHOM aTTECTALMHU 110 JICKIUSM

- 0.5

2. IIpakTHyeckne/ceMUHAPCKHE 3aHATHS: KOO(PPUIHEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJabTATOB MPAKTHYECKUX/CEMUHAPCKUX 3aHATHI — (.5




Texkymas arrecTauus HA NPAKTHYECKUX/CEMUHAPCKUX Cpokn — | Makcumainb

3aHATHAX ceMecTp, | Hasl OLleHKa
yueOHas B Oas1ax
HeJeJIs

KOHMPOJIbHASL paboma 17 30

pacuemnas paboma 17 70

BecoBoii K03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyIeH aTTecTAlMH 110
NPAKTHYECKHM/CEeMHHAPCKUM 3aHATHAM— |

IIpomexyTouHas aTTeCTALMA MO MPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOMN aTTECTALHHU 110
NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM— He [1Pe1yCMOTPeHo

3. JIaGopaTopHbIe 3aHATHS: KOIQ(PHIHMEHT 3HAYUMOCTH COBOKYIHBIX pe3yJIbTaTOB
JIA00PATOPHBIX 3AHATHH —H e 11PEIYCMOTPEHO

Texymas arrecranys Ha Ja0OpPaTOPHBIX 3AHATHAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLIeHKa
yueOHas B 0as1ax

HeJleJIst

BecoBoii kK03()(puHEeHT 3HAYMMOCTH Pe3yJIbTATOB TEKYyIlel aATTeCTAUNH 10 JJa00PATOPHBIM
3aHATHAM -He [PeIyCMOTPEeHO

IIpomexyTouHast aTTeCTALMSA 10 JJAOOPATOPHBIM 3aHATHAM —HeT
BecoBoii k03¢ GuUIIHEeHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOI ATTECTALMHU 10
JIA0OPATOPHBIM 3aHATHSAM — He IPeyCMOTPEHO

4. Onnaiin-3aHaTus: K03QGUIHEeHT 3HAYMMOCTH COBOKYIHBIX Pe3y/IbTATOB OHJIANWH-3aHATHI
—He MPeTyCMOTPEHO

Texyuiasi aTTecTalus HA OHJIAMH-3aAHATHAX Cpoxun — | Makcumajiab
ceMecTp, | Hasl OLIeHKa
yuyeOHasi | B 0ajax

HeJeJIst

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIEeH ATTeCTAllUH 110 OHJIAWH-
3aHATHAM -He 11PeyCMOTPEeHO

IIpomeskyTOYHAS aTTEeCTALMSA 110 OHJIAWH-3aHATUAM —HEeT
BecoBoii kK03(p)(puHEeHT 3HAYNMOCTH Pe3YJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 110 OHJIAWH-
3aHATHAM — He IPeyCMOTPEeHO

3.2. lIpouenypsl TeKyliei 1 MPOMeKYTOUHON aTTeCTAIMM KYPCOBOiIi padoThI/MPOEKTA

Tekymas arrecTanusi BbINOJIHEHHS KYPCOBOii Cpoku — cemecTp, | MakcumaiabHas
paboThI/MpoeKTa yueOHasi HeJleJi | olleHKA B 0ajjiax

BecoBoii ko3¢ punmeHT Tekylel aTTecTalluM BHINOJHEHUS] KYPCOBOMH padoThl/MpoeKTa— He
NpeIyCMOTPEHO

BecoBoii K03 GUIHMEHT NPOMEKYTOYHON ATTECTALMHU BbINOJHEHHS KYPCOBOM
PadoThI/MPOEKTA— 3AIMTBI — HE NIPEYCMOTPEeHO

4. KPUTEPUM W YPOBHU OLIEHUBAHMS PE3VJIbTATOB OBYUYEHUSA MO
TV CHATITAHE MOIYJIS

4.1. B pamkax BPC npuMeHstoTcst yTBepKACHHBIC Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH )
OIICHUBAHUS JOCTHKCHHI CTYJEHTOB IO TUCIUILINHE MOYJs (Tabs. 4) B paMKax KOHTPOJIBHO-
OLICHOYHBIX MEPOINPHUATUH Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbprataM oOOy4YeHHUs
(MHIUKAaTOpaM).




Ta0nuua 4

Kpurtepun oneHuBanns y4eOHbIX JOCTHKEHUH 00yYaIOIINXCS

Pe3yabTarsl Kpurtepun oueHnBaHusi yueOHbIX JOCTH:KEHUI, 00y4aromuxcs Ha

o0yueHust COOTBETCTBHE Pe3yJIbTaTaM 00y4eHHs/MHAUKATOPaM

3HaHusA CTyAeHT 1eMOHCTpUPYET 3HaHUs ¥ IOHUMaHuE B 00J1aCTH N3YUYEeHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB U HEOOXOIMMBIE ISl MPOJOIDKCHUS
0o0y4YeHHUs W/WIM BBITIOJIHEHHUS] TPYIOBbIX (YHKIWH W JICHCTBUH,
CBSI3aHHBIX C MPO(ECCHOHATBHOM I TETBHOCTBIO.

YMeHus CTyaeHT MOXKET IPUMEHATh CBOM 3HAHUS U MOHMMAaHHUE B KOHTEKCTaXx,

MPEICTABICHHBIX B OICHOYHBIX 3a/laHUSX, IEMOHCTPUPYET OCBOCHHE
YMEHHI Ha ypOBHE YKa3aHHBIX HWHAWKATOPOB M HEOOXOANMBIX IS
MPOAOIDKEHUS OOYYSHHS W/MIM BBIMOJHEHHUS] TPYAOBBIX (YHKIHMHA H
JEHCTBUIM, CBSI3aHHBIX ¢ MPO(ECCHOHATBHON ESATEITbHOCTBIO.

OunbIT /BiIagcHUE

CTyIeHT JEMOHCTPUPYET OMNBIT B OOJIACTH H3Y4YEHUS HA YpPOBHE
YKa3aHHBIX HHIUKATOPOB.

Jlpyrue pe3yabTarhl

CTyneHT JeMOHCTPHPYET OTBETCTBEHHOCTh B OCBOCHUH PE3yJHTATOB
00yd4eHUs Ha YPOBHE 3aIJIAHUPOBAHHBIX WHIUKATOPOB.
CryneHT cnocoOeH BBIHOCHUTH CYXKICHHUS, [I€JaTh
(OopMyITUPOBATH BBHIBOJBI B 00IACTH U3YYCHHUSL.

CTyaeHT MOXeT coo0IIaTh MPENoaBaTeNio U KOJIEraM CBOETO YPOBHS
COOCTBEHHOE IOHMMaHHE M YMEHUsI B 00JIACTH M3YYEHHUSL.

OLICHKU U

4.2 ]Inst olleHWBaHUS YPOBHSI BBINOJHEHUS KPUTEPUEB (YPOBHS JOCTHKEHHUM oOydaromuxcs npu
IPOBEIEHUH KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHH MO AMCLUUIUIMHE MOJAYJIS) MCIOJIb3yeTcs
yYHHUBEpcalibHasl mIKana (Tadi. 5).

Tabmua 5

Ixaja oeHUBAHUA JOCTHKEHUS Pe3yJIbTATOB 00y4eHHs (MHANKATOPOB) 110 YPOBHAM

XapakTepucTHKA YPOBHeH J0CTHKEHHS Pe3y/1bTATOB 00y4eHusi (MHAMKATOPOB)

Ne Conepxxanue ypoBHsI

HIxaJa oneHUBaHUA

(MHIMKATOPbI) TOCTUTHYTHI B
MIOJTHOM 00beMe, 3aMEeYaHUi HeT

n/m BBINOJTHEHHS] KPUTEPHS TpaagnumnonHas KavecTBenHasn
OlleHUBAHNS Pe3yJIbTATOB XapaKTepPUCTHKA YPOBHS XapaKTepUCTH
o0yueHust Ka YPOBHSI
(BBINIOJIHEHHOE OLIEHOYHOE
3a/laHue)
1. PesynbTarel o0yueHus OTnn4Ho 3auTeHo Bricokwuii (B)

(80-100 6anmoB)

(MHAMKATOPHI) TOCTUTHYTHI HE B
MOJIHOW Mepe, €CTh 3aMeUaHusl

(40-59 6anmnon)

2. Pe3ynbrarel oOydeHmst Xopor1io Cpennuti (C)
(MHIUKATOPHI) B IETIOM (60-79 Gamnmnos)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHMUsI,
KOTOpBIE HE TPEOYIOT
00s13aTEILHOTO YCTPAaHEHUS
3. Pesynbrarsl 00yuenus Y 10BJIIETBOPUTEIILHO [Toporossrii (I1)




4. OcBoeHme pe3ybTaTOB 00yUeHUS HeynosnerBopurens He Henocrarounsiit
HE COOTBETCTBYET MHIUKATOPAM, HO 3a4TE€HO (H)

MMEIOTCS CYIIEeCTBEHHBIC OmMOKU U | (MeHee 40 6amioB)
3aMevaHus, Tpedyercs 1opaboTka

5. PesynbraT 00y4eHus He JOCTUTHYT, Henocratouno cBuaeTebCTB Her pesynbraTa
3aJlaHue HE BBIIIOJHEHO JUISL OLICHUBAHUS

5. COIEPXKAHME KOHTPOJIbHO-OIIEHOYHBIX MEPOIIPHUATUN 110
JAUNCHUIVIMHE MOAYJIA

5.1. Onucanue ayAUTOPHBIX KOHTPOJIBHO-OLCHOYHBIX MEPONPHUATHH IO JAWCHMILIMHE
MOAYJIAA

5.1.1. Jlekuun

CamocrosiTelbHOE H3y4YE€HHE TEOPETHMUYECKOI'0 MaTepHaja o Temam/pasfenaM JeKIUi B
COOTBETCTBUHU C COAepKaHUeM JuctuIiuHsl (. 1.2. PITIT)

5.1.2. IlpakTH4yecKkue/ceMUHAPCKHE 3aHATHSA

[IpumepHbIii IEpeyeHb TEM

1. 3azemnenue obopynoBanus Ha HanpsukeHue 0,4 kB.

2. Pacuer 31eKTpu4eCKUX Harpy30K METOJAOM YIOPSI0YEHHBIX AUArPaMM.

3. CriocoObl KaHATU3aMKU NIEKTPUIECKON IHEPTUH. BHUIIBI cXeM 31eKTpOCHAOKEHNS.

4. ToKM KOPOTKOTO 3aMbIKaHUS B CUCTEMaX AJeKTpocHaOxeHus. Pacuet Ha Hanpsikenue 0,4
kB.

5. Bb10op uncna 1 MOUTHOCTH 1IEXOBBIX TPAaHC(HOPMATOPHBIX MOACTAHIIUN C YUETOM
KOMIIEHCALIMM PEaKTUBHOM MOIIHOCTH Ha cTopoHe 0,4 kB.

6. KommyTanmonHas anmaparypa B CUCTEMaX JIEKTPOCHAOKEHHUSL.

7. CoBpeMeHHbIE CTIOCOOBI yUeTa IEKTPUIECKON SHEPTUH.

[IpumepHsbIe 3a1aHuA

1. CnocoOsI ¥ pacyeT 3a3eMiIeHUs 000pyAoBaHus Ha Hanpsbkenue 0,4 kB.

2. Ilopsiiok pacuera 3JeKTPUUECKUX HArpy30K METOZ0M YIOPSIIOUEHHBIX AUarpamMmm

3. Beibop cnioco6a kaHanu3aiuu 31eKTpudeckoit SHeprur. OCHOBHBIE BUIBI CXEM
AJIEKTPOCHAOKECHUSI.

4. Pacuet TOKOB KOPOTKOT'O 3aMbIKaHUS B CUCTEMAaX 3JIeKTpocHa0keHust. OcOOEHHOCTH pacyera Ha
Hanpsbkenue 0,4 kB.

5. Bo10op umcia ¥ MOIIHOCTH LIEXOBBIX TPaHC(HOPMATOPHBIX MOJICTAHIUMN C Y4ETOM KOMITEHCALIUH
PEAKTUBHONM MOITHOCTH Ha cTopoHe 0,4 kB.

6. Boi0op KOMMyTalMOHHOM anmapaTtypbl B CHCTEMAaX 3J1€KTPOCHA0KEHUSI

7. Buzibl COBPEMEHHBIX CITOCOOOB yueTa IEKTPUIECKON SHEPIUH.

LMS-mnardopma — He npeycMOTpeHa

5.2. OnucaHue BHeayIHUTOPHBLIX KOHTPOJbHO-OIEHOYHbIX MEPONPUATHIA U CpPeacCTB
TeKYLIero KOHTPOJIA M0 JMCUUILIHHE MOAYJIS

PaznoypoBHeBoe (qudhepeHInpoBaHHOE) 00YUICHHE.



ba3oBblii

5.2.1. KonTpoabHas paGora
IIpuMepHBIii IepeYeHb TEM
1. Cnoco0sI 3a3emiieHus 00opynoBanus Ha Hanpspkenue 0,4 kB.
[IpumepHsbIe 3a1aHus
Knaccudukanus cucrem 3a3eMieHUs 3IEKTPOyCcTaHOBOK 3aanuii 70 1000 B

DJEeKTPOYCTaHOBKHU IO YCIOBUSAM AJIEKTPOOE30MaCHOCTH Pa3AEAIOTCS Ha!

- 9JICKTPOYCTaHOBKH HamnpsikeHuem Boimie 1000 B;

- 3JIEKTPOYCTaHOBKH Hanpspkenuem 10 1000 B.

DJNIEKTPOYCTAHOBKU B OTHOILLIEHUU MEP AJIEKTPOOE30MACHOCTH U PEKUMA HEUTpaIH
IEKTPUUECKOMN CETH pa3/IesitoTCs Ha:

- 3JIEKTpOYyCTaHOBKH HamnpsikeHreM Bbiie 1000 B B ceTsax ¢ riyxo3a3eMIIeHHON WU
3¢ PEeKTUBHO 3a3eMIICHHON HEUTPAJIbIO;

- 9JIEKTPOYCTaHOBKH HanpsikeHuem Boiie 1000 B B ceTsax ¢ M30JIMPOBAHHON WIIH
3a3€MJICHHOM Yepe3 Qyroracsiiuuii peakTop WIA pe3UCTOp HEUTPaJIbIO;

- 3JIEKTPOYyCTaHOBKM HanpsbkeHueM 10 1000 B B ceTsix ¢ riayxo3a3eMiIeHHON HEUTpabIo;

- 3JIEKTPOYyCTaHOBKHU HanpspkeHuem 10 1000 B B ceTsix ¢ M301MpOBaHHON HEHUTPAJIBIO.

OOBSCHUTH MPUHIUI ACHCTBUS CXEMBI, IPEIJIOAKEHHON MpernogaBaTeaemM
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LMS-mmaTdopma — He mperycMOTpeHa

5.2.2. lomamnss padora
IIpuMmepHBIii IepeYeHb TEM
. OCHOBHOE KOMMYTallMOHHOE 00opyaoBanue, mpuMensemoe Ha ['TIIT 110 kB.
. OCHOBHOE KOMMYTaIlMOHHOE 00opyaoBanue, mpuMensemoe Ha ['TIIT 10 kB.
. OcHOBHOE M3MepuTenbHOoe o0opyaoBanue , mpumensiemoe Ha ['TIIT 110 kB
. OcHoBHOE u3MepuTenpHoe obopyaosanue npumensiemoe Ha ['TIIT 10 xB.
. 3amuTHOE 000pyaoBaHue Ha HanpshkeHue 110 kB.
. 3ammTHOE 00opynoBaHue Ha HanpsbkeHue 10 kB.
. Kabenpubie muaun 10 xB.

0 N LB W N~

. MarucrtpalibHble CXEMBI AIEKTPOCHAOKEHMSL.
IIpumepHsbIe 3a1aHus



JlomaiHsist paboTa coIepKUT MPE3eHTALUIO 110 BRIOpaHHOE TeMe : "MaructpajibHble CXeMbl
AIIEKTPOCHAOKECHHS"

Bsenenue

O60cHOBaTh MPUMEHEHNE MATUCTPATIBHBIX CXEM 3JIEKTPOCHA0KEHUSI HAa TPOMBIIITIEHHBIX
OPEITPUITUIX

OcnoBHnas yacTh [Ipon3sectu BbIOOp KaOenbHOM JIMHUN Ha Hanpsikenue 10 kB

OO6ocHOBaTh BEIOOP 000PYIOBaHMS B CXEME

[TponsBecTu pacueT TOKOB KOPOTKOTO 3aMbIKaHUS

[TpoBepuTh 060pYAOBAaHHE HA TEPMUUYECKYIO U SJICKTPOANHAMHUYECKYIO CTOUKOCTh K TOKaM
KOPOTKOT'O 3aMbIKaHUS
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LMS-nmnatdopma — He mpeaycMOTpeHa
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5.2.3. PacueTrHas paborta

[IpumepHbIi IEpeyeHb TEM

1. MaTtematuueckas MoJieib 3JEKTPOCHAOKEHHUS TPOMBIIIITICHHOTO MTPEITPHUSITHSL.

[IpumepHsbie 3a1aHus

Bo BBefeHuN naercs Kparkas XapaKTEepUCTHKA MaTEMAaTUYECKON MOJEIIN IIPOEKTUPYEMOTO
IPOMBIIIIEHHOTO IPEIIPUSTHS.

OcHOBHast 4aCTh COAEPKUT OCHOBHBIE PA3/EIIbL:

Pacuet anexTpuyeckux Harpy30K OTAEIbHBIX LIEXOB U MPEeANpUsATHil B esoM. OmnpeneneHue
LIEHTpPA JIEKTPUYECKUX HArPy30K.

Br160p ypoBHS HanpsKEHUST CUCTEMbI BHEIIHETO AJIEKTPOCHAOKEHUS MPEANpUITUs, YICIa U
MOIIIHOCTh CHUJIOBBIX TPaHC(HOPMATOPOB INIaBHOM MoHU3UTEIbHOU noacTanimu (I'TIIT).

Br16op nuHuM anektponepenaun nuraromiei ['TIIT.

Br160p 1 060cHOBaHME ITaBHOM 3ekTprudeckoi cxembr ['TIIT.

PacueT TOkOB KOPOTKOr0 3aMbIKaHMsI ¥ BEIOOP BBICOKOBOJIBTHOM anmapaTypsl ['TII,



Br160p ypoBHS HanpsKEHUsI CUCTEMBbl BHYTPEHHETO 3JIEKTPOCHAOKEHHS TPEIPUATHSL.

Br160op uncia u MOIIHOCTH TPaHC(HOPMATOPOB HA IIEXOBBIX TPaHCHOPMATOPAX MOICTAHIIUAX
(LITTI) ¢ yueToM paniMOHAJIILHOTO YPOBHSI KOMIIEHCALIUU PEAKTUBHONW MOIIIHOCTH HA CTOPOHE
HU3KOI'0 HAIPSKEHUSI.

Br160p cxem BHYTpeHHEro 3JeKTpocHabkeHus npeanpusitus. Beioop kadesneit 1 0CHOBHOTO
obopynoBanus Beicokoro HampsokeHust L[TTI.

PacueT TOKOB KOPOTKOTO 3aMbIKaHUs B ceTH HanpspbkeHueM Hioke 1000 B u Be16op
HU3KOBOJIBTHOTO 00opynoBanus oguoit u3 LTI

KomMnieHcanus peakTHBHON MOIIHOCTU Ha CTOpOoHE HU3Koro HanpsbxeHus [TIIT

3aKiroueHne

Cnucok UCnoab30BaHHBIX UICTOYHHUKOB

LMS-mnatdopma — He mpeycMOTpeHa

5.2.4. Pedepar

[IpuMepHBIii IepeyeHs TeM

1. .CoBpeMEHHbIE CUCTEMBI yU€Ta AIEKTPUUECKON IHEPTHH.

2. Pexxumbl paboThI HEMTpaH .

3. KommyTannoHHbIe annaparsl HanpspkeHueM 10 1 kB.

4. MoaynbHbIE KOMIUIEKCHBIE TpaHC(HOPMATOPHBIE MOJICTAHITHH.

5. OcHoBHOE 000pyIOBaHUE, IPUMEHSIEMOE Ha IHEPrO0OBEKTaX.

6. [IpoexTpoBaHue CXeM IIEKTPOCHAOKEHHSI MATEMaTHYECKOW MOJIETH MPOMBIIIIIEHHOTO
pEeANPUITHSL.

7. CaMo03aIyCK aCHHXPOHHBIX JIBUTaTEIJIEH.

8. BakyyMmHas TeXHHUKa.

9. [IpuMeHEeHHE HOBBIX TEXHOJIOTHH B M3TOTOBJIICHUN KaOCITBbHON TPOTYKIIHH.

[IpumepHsbIe 3a1aHus

B pedepare "l[IpoekTrpoBanne cxem JIEKTPOCHAOKEHHUS MaTEMaTUIECKON MOJIEIH
MPOMBIIIICHHOTO NEANPUSATHS 1aeTCsl TEXHUYECKOe 000CHOBAHHE CXEM paclpe/IesIuTeIbHbBIX
ceTel npeanpusiTus.

Bsenenue

O060CHOBBIBaETCS BEIOOP TAHHOTO MPOMBIIIIICHHOTO MPEATNPUSTHS

OcHOBHasi TEXHUYECKAsI YaCTh COACPHKHUT

1. PactipenienieHne J1eKTpO3HEPTUN HA POMBILIUIEHHOM MPEANPUATUH JOJKHO BBIITOJIHATHCS
10 paiuajJbHbIM, MAaTUCTPAJILHBIM U CMEIIAHHBIM CX€MaM B 3aBUCHMOCTH OT TEPPUTOPUATBHOTO
PacmoJIoKeHUs! Harpy30K, BETUUYUHBI TOTPEOISIEMON MOIIIHOCTH U APYTUX XapaKTEPHBIX
0COOEHHOCTEH npoekTHpyemoro npennpusatus. [Ipeanourenue cieayer oraaBaTh, Kak MpaBuilo,
MarucTpajJbHbIM CXEMaM.

2. CxeMmsbl ciaeyeT BBIIOJIHATh OJHO U IBYXCTYIIEHYAThIMHU.

3. Cxema J10J1KHA CTPOUTCS TaK, YTOOBI BCE €€ 3JIEMEHTHI ITOCTOSHHO HaXOIMIIUCH IO
Harpy3KoH, a Mpu aBapyu Ha OJHOM U3 HUX OCTaBIIHMECS B pabOTe MOTJIM IPUHATH Ha ceOs ero
HarpysKy IyTeM IepepacrpeaeieHus €€ MexXay co00i ¢ yueToM JIOMyCTUMON NEPErpy3KH.

4. Ilpu mOCTPOCHUH CXEM HIIEKTPOCHAOKEHUs ToTpeduTeneit 1 u 2 -if KaTeropuil 10HKHO
IPOU3BOJUTHCS ITyOOKOE CEKLIMOHUPOBAHUE BO BCEX 3BEHBAX CXEMBI.

5. CxeMbl pacnpeaeneHus 3IeKTposHepruu Ha nepoit ctynenu ot ['TIIT o PIT na
HanpspkeHue 6, 10 kB npuHUMaroTCst ClaeayoIuMU:
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- Ha KPYIHBIX SHEPrOEMKHUX NPEANPUITUSIX IIPU NIEpelade B OAHOM HalpaBJIE€HUH MOLIHOCTH
6onee 15 - 20 MBA npu Hanpspkenuu 6 kB, 6onee 25 - 35 MBA npu Hanpspokenun 10 kB u
6omnee 35 MBA npu Hanpsikenuu 35 kB - MaructpanbHble U paAualIbHbIE CXEMBI,
OCYIIECTBJIIEMbIE C TOMOLIbIO TOKOIIPOBO/IOB;

- Ha KPYTNHBIX U CPETHUX MPEINPHUITHIX C MEHBIIMMU OTOKAMHU MOIITHOCTH -
MarucTpajbHble U paJHaIbHbIE CXEMBbI, OCYILECTBIIAETCS C MOMOIIBIO KaOEeIbHBIX JIMHUM.

6. MarucTpajibHbl€ CXeMbl HarnpskeHueM 6, 10 kB s nutanus nexoBbIx
TpaHC(HOPMATOPHBIX MOACTAHIIMNA JOIKHBI IPUMEHSTHCS:

- IIpH [IOCJIEIOBATEIBHOM, TMHEHHOM PACIIOIOKEHUH MTOICTaHIUI;

- JUIsl TPYIIIBI TEXHOJIOTMUYECKHUX CBSI3aHHBIX arperaTos.

7. Yucno TpanchopmaropoB HanpspkeHueM 10 10 kB, mprucoennHsIeMbIX K OTHON
MarucTpaiiy, cieayeT npuHuMaTh 2 - 3 npu ux momHoctd 1000 - 2500 kBA u 3 - 4 nipu
MEHBIINX MOILIHOCTSX.

8. PagnanpHble cXeMbl ClleyeT IPUMEHATh [IPU Harpy3Ke, pacloyloKEHHbIX B PA3JIMYHbIX
HalpaBJIEHUSX OT UCTOYHUKA NUTaHUsA. OJHOCTYIIEHUAThIe paJHalbHbIE CXEMbI HYKHO
BBINOJIHATH NPU MUTAaHUU OOJIBLIMX COCPEJOTOUYCHHBIX HAarpy30K (HaCOCHbIE, KOMIIPECCOPHBIE,
npeoOpa3oBaTesibHbIE MOJCTAHINH, YJIEKTPUYECKHE NIeun U T.11.). J[ByXcTyneHuaTsie
pasuanbHble CXeMbI IPUMEHSIOT MPH HATMYHUH B [1eXaX OOJIBIION IPYIITEI AIEKTPOIIPUEMHHUKOB
(aCMHXPOHHBIE U CUHXPOHHBIE JIBUTaTEIH, JIEKTPUUECKHUE NIEUYH U T.J.) HANPSIKEHUEM BbILIIE
1000 B. Heo0x01umMoCTh COOPYKEHHS BBICOKOBOJIBTHBIX PACIIPENEIUTENbHBIX IYHKTOB B LIeXaxX
ONPENEIAIOTCS TEXHUKO - 9KOHOMUYECKUMU pacdyeramu. Bonpoc o coopyxenuu PII cnenyer
paccmaTpuBaTh, Kak MPaBUIlo, MPU YHUCIIE OTXOSAIINX JIMHUHN ¢ 00enx cexuuit PIT He menee 8.

9. Cxembl TpaHCHOPMATOPHBIX TOICTaHIIMKA HanpspkeHueM 6, 10, 0,4 kB momkHbI
NPOEKTUPOBATHCS 0€3 COOPHBIX IIMH MEPBUYHOIO HANPSKEHUS.

10. I'myxoe npucoeuHeHne 11eX0BOro TpaHchopMaTopa JOIKHO IPUMEHATHCS MTPU
paznagbHOM MUTAaHUM 3a UCKJIFOUEHUEM CIIy4aeB: MUTaHUS OT IYHKTA, HAXOAIIErocs B BEICHUU
JPYTOi SKCIUTyaTUPYIOLIEH OpraHu3alluy UIH HE00X0AUMOCTH YCTAHOBKU OTKIIFOYAOIIETO
anmnapara 10 yCJIOBUSAM 3allUThI.

11. YcraHoBka KOMMYTallMOHHON anmnapaTyphbl epejl HEXOBbIM TpaHC(HOPMaTOPOM IPU
MarucTpajibHOM cxeme MUTAaHUs MOICTaHI[MHN 00s13aTeNbHA.

B npakTuke npoeKTHpOBaHUS U KCIUTyaTallMi PEAKO MPUMEHSTh CXEMbl BHYTPHU3aBOJICKOTO
pacrnpenieneHus 3JIeKTPO3HEPTuH, OCTPOSHHbIE TOJIBKO 110 paAHaIbHOMY HIIU TOJIBKO
MarucTpaibHoMy npuHuuny. CoueTaHue NperuMyInecTB paauaIbHbIX U MAarHCTPAIbHBIX CXEM
MO3BOJISIET CO3/1aTh CUCTEMY 3JIEKTPOCHAOKEHHS ¢ HAMITYYIIUMHU TEXHUKO - SKOHOMHUYECKUMHU
NOKA3aTENSIMH.

3aKIII0YeHne COACP)KUT 000CHOBAHUE BBIOOPA CXEM

Cnucok UCIOIb30BaHHBIX UICTOYHHUKOB

LMS-mmaTdopma — He mpeycCMOTpeHa

5.3. Onucanne KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHI MPOMEKYTOYHOT0 KOHTPOJIS 10
AUCHMILIHHE MOAYJIS

5.3.1. 3auer
CIHCOK IPUMEPHBIX BOIPOCOB
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1. CiocoObl KaHAMU3aMK dNIeKTpUIecko sHeprun 2. Kimaccudukamnus 371eKTpOnpUeMHUKOB.
[ToHsiTHE HOMMHAIIBHOM, YCTAaHOBJIEHHOM, cpeiHEe MOIIHOCTH 3. OnpeseneHue pacyeTHbIX
Harpys3oK 0 yJIelbHbIM NoKa3aTesaM. OnpeieneHne pacueTHbIX Harpy30K ¢ UCIOJIb30BaHUEM
KO3 UIIMEHTa y4acTusi B MAKCUMyMe Harpy3ku. 4. Pacuer TOKOB KOPOTKOTO 3aMbIKaHUS B
YCTaHOBKax HamnpspbkeHueM 10 1kB. 5. DnexkrpoamnaMmuueckoe AeiCTBUE TOKOB KOPOTKOTO
3aMbIKaHUs 6. DIIEKTPOJUHAMUYECKOE AEHCTBUE TOKOB KOPOTKOTO 3aMbIKaHUS 7.
[Ipenoxpanurenu. Beibop npegoxpanuteneii 8. ABToMaTHUECKUN BBIKIIOUYaTe b, Beioop
ABTOMAaTHYECKHUX BBIKIIOUaTesel. KoMMyTalmoHHbie anmnapaThl HanpsokeHueM 10 1kB 9.
MopynbsHbie TpaHcopmaTopubie oactannuu 10. Pacuer cucrem ocBemenus 11. Komnencarus
peakTuBHOM MoutHOCTH. 12. KauecTBO 31eKTpuyecKoi sHEPruu. Y CTaHOBUBILIEECS OTKIOHEHUE
1 KosieOanust HarpspkeHUs 13. KOHCTpyKTHBHOE BBIIIOJIHEHUE 3JIEMEHTOB ceTeil. Beioop
kabenel. CriocoObl MPOKIIAIKH.

LMS-mnatdopma — He mpeycMOTpeHa

5.4 Copep:xaHue KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI 110 HANIPABJICHUAM
BOCIIMTATEIbHOM 1eATeIbHOCTH

Hanpasnenune Bun Texnomnorus KoMeTeH Pesynbrar KonTpoJsbHo-
BOCIIUTATEIbHON | BOCHMUTATEIIBHOW | BOCIHTATEIbHON st bl OLICHOYHbIE
JeSTEIbHOCTH JeSATEIbHOCTH JIeATEIbHOCTH o0Oy4deHus MepONpHUATHS
[1K-10 3-3 Homanrasist pabota
3auer
Texnomorus
y4eOHO- KonTponbhas
oOpa3oBaHus B
HUCCIIEN0BATENBCK paboTta
[Ipodeccronansu COTPYIHHYECTBE
asi, Hay4HO- [IpakTuueckue/cem
0€ BOCIIMUTAaHHUE TexHonorus
HCCJIEI0BATENbCK . WHAPCKUE 3aHATHUS
CaMOCTOATEJIbHOU
ast PacueTrnas pabora
paboThI
Pedepar
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