OLIEHOYHBIE MATEPHAJIBI
MO TUCHUTIJINHE
AHaHI/IS pe>KI/IMOB BHGKTpOBHepreTI/I‘IGCKHX CUCTCM

Kox monyis Moayanb
1160244(1) DIEKTPOIHEPTreTUYECKUE CUCTEMBI, CETH U UX
MPOEKTUPOBAHUE

Exarepun0Oypr



OI_ICHOLIHLIC MaTepurajibl COCTABJICHLL aBTOpOM(aMI/I)I

Ne ni/nt Damunns, nm, Yd4eHasl cTeNneHb, TomxnoCTS IMoapa3nenenue
0TYeCTBO y4eHOe 3BaHue
1 Kupnukosa Upuna KaHauaaT JloueHt aBTOMAaTU3UPOBAHHBIX
JIbBOBHA TEXHUYECKUX ANEKTPUYECKUX CUCTEM
HayK, JOLEHT
2 CraiimoBa Enena 0e3 yueHou Crapmmit ABTOMAaTU3UPOBAHHBIX
JMutpueBHa CTEereHH, 0e3 [IPENOAABaT | DJIEKTPUYECKHUX CUCTEM
YYEHOI'0 3BaHUs ellb
3 TaBnuHLEB AnleKcaHap KaHauaaT JloueHt aBTOMAaTU3UPOBAHHBIX
Cepreesuu TEXHUYECKUX IIEKTPUYECKUX CUCTEM
HayK, 0e3 yueHOro
3BaHMsI
CoruacoBano:
VYnpasieHue o6pazoBaTeIbHbIX IPOrpaMM IO. 1. MaeBa




ABTOpBI:

® KI/IpHI/IKOBa I/Ipl/IHa .HI)BOBHa, I[OIICHT, ABTOMATU3UPOBAHHBIX JJICKTPUIECCKHUX

CUCTEM

* CraiimoBa Enena /ImutpueBna, Ctapuiuii npenogaBareiib, aBTOMATH3HPOBAHHBIX
IJIEKTPUYECKHX CHCTEM
* TasaunueB Anexkcanap Cepreesuy, /[oueHT, aBTOMaTU3NPOBAHHBIX
IJIEKTPUYECKHX CHCTEM

1. CTPYKTYPA U OBBEM JUCHUIIVIMHBI AHa/IN3  peKMMOB
JJIEKTPOIHEPreTHYECKUX CHCTEM

1. O0beMm

3a4YE€THBIX ¢AMHHUIIAX

JTUCHUILIMHBI B |4

2. Buabl ayiuTOpHbIX 3aHATHI Jlexunn
[IpakTHueckue/ceMUHApCKUE 3aHATHS
JlaGopaTopHble 3aHATH

3. IIpome:xxyToyHas aTTecTanus DK3aMeH

4. Texkymas arrecrauus

KontponbHas padota 3

KonnokBuym

Pacuernas pabota 2

2. IINTAHUPYEMBIE PE3YJIbTATHI

OBYYEHUA MHIAUKATOPBI) 11O

JAACHUIIVIMHE MOJAYJISA Anajins pesxumMoB 3JeKTPOIHePreTHHUeCKuX CucTem

Nunukatop — 3TO mpu3HAK / CUTHAJN/ MapKep, KOTOPHIA TMOKAa3bIBae€T, HA KAKOM YpPOBHE
00y4aromuics JOKEH OCBOUTH PE3YJIbTaThl 00YUEHUS U UX MTPEAbBICHUE JOKHO OITBEPAUTH
(hbakT OCBOCHHSI IPEIMETHOTO COACPKAHMS JAHHON AMCUUILINHBI, yKa3aHHOTO B Tabu. 1.3 PIIM-

PIIJIL.

Taomnuma 1

Koa 1 HaumMeHoBaHue

[lnanupyembie pe3yJabTaThl

KoHTposbHO-011cHOYHBIE
cpeacTBa 1/ OLleHNBaHUA

HOPMaJIbHBIC U
NePeXOaAHbIC PCIKUMbI
SJICKTPOSHCPICTUICCKU
X CUCTEM, OICHUBATH
UX JOIMYCTUMOCTDb U
OIITUMAJIBHOCTD

yCTaHOBl/lBLUI/lXCﬂ pC}KI/lMOB
CJI0’KHO3aMKHYThIX
BJIEKTPUUYECKHUX CETEN

3-55 - OnuceIBaTh OCHOBHEIE
METOBI PETYIUPOBAHUS YaCTOTEI
B 2JIEKTPOIHEPreTUYECKUX
CHCTEMax

KOMITETeHIIM U o0y4eHHs1 (MHHIMKATOPHI) AOCTHKEHUS pe3yabTara
00y4eHHs 10 JUCHHUILINHE
1 2 3
[1K-4 -Criocoben 3-54 - OnuceIBaTh METOIBI KomnokBuym
pacCUUTHIBATH pacueToB M aHanu3a napameTpoB | KonrtponbHas padora Ne 1

KonrtponbsHas pabora Ne 2
Kontponbhas padora Ne 3
JlaGopaTopHbIe 3aHATHSI
Jlekuun
[IpakTHueckue/ceMuHapcKue
3aHSATHUS

Pacuernas pabora Ne 1
Pacuernas paborta Neo 2
DK3aMeH




3-56 - OnuchIBaTh MPUHIIMIIBI
IIPOEKTUPOBAHUS HJIEKTPUUECKHUX
ceTen

[1-26 - Pa3pabatbiBaTh Ass
IIPOEKTUPOBAHUS BAPUAHTHI
Pa3BUTHS DIIEKTPUUECKUX CETEU U
CUCTEM IPHU COOIIOICHUU
rapaMeTpoB KayecTBa
JIEKTPOIHEPTUH U
SKOHOMUYHOCTH PEKUMOB

[1-27 - [IpeanaraTh onTUMAaJIbHBIN
BapHaHT Pa3BUTHUS
JIIEKTPUYECKOU CETH

V¥-40 - BpINOJIHATH pacyeTsl
pacipeneneHus IOTOKOB
MOIIIHOCTH B CJI0KHO3AMKHYTBIX
NEKTPUYECKUX CETIX

V-41 - YcranaBnuBaTh
II0CJIEIOBATEILHOCTD U CTEIICHb
BO3JICUCTBUM JIJIs1 PETYJIUPOBKHU
4acCTOTHI B JHEPrOCUCTEME

V-42 - AnanusupoBaTs 1
OLICHMBATh BAPUAHTHI PA3BUTHS
ANEKTPUUECKUX CETEU MpHU
IIPOEKTUPOBAHNUN

ITK-6 -CniocoGen
peuiaTh BOIPOCHI
pa3BUTHUA
JJIEKTPOIHEPIETUUECKHU
X CHUCTEM C YU4ETOM
TEXHUKO-
SKOHOMHUYECKOTO
COIIOCTABIICHHE
BAPUAHTOB

3-44 - OnucbIBaTh METOIBI
pacueToB M aHajIKM3a MapaMeTpoB
YCTAHOBUBILIHUXCS PEKUMOB
CII0’)KHO3aMKHY THIX
IIEKTPUUECKUX CETEU

3-45 - OnuchiBaTh OCHOBHBIE
METO/bl PETYIUPOBAHMS YaCTOTHI
B DJICKTPOIHEPTeTHUECKUX
cucreMax

3-46 - OnuceIBaTh NPUHIIMIIBI
MIPOEKTUPOBAHUS IJIEKTPUUECKUX
ceren

[1-23 - Pa3pabatbiBaTh Aiist
MIPOCKTUPOBAHUS BaPUAHTHI
Pa3BUTHS DJIEKTPUUECKUX CETEH U
CHUCTEM TIPH COOITIOICHUN
napameTpoB KauecTBa
AIEKTPOIHEPTUH U
SKOHOMUYHOCTH PEKUMOB

I1-24 - TlpennaraTe ONTUMAaIbHBIN
BapHaHT Pa3BUTHUS
AIEKTPUYECKOHN CEeTH

V-34 - BoINOJIHATE pacyeThbl
pacnpeeneHus MoTOKOB
MOIIIHOCTHU B CJI0’KHO3aMKHYTBIX
AIEKTPUIECKUX CETSIX

Komnoksuym
JlaGopaTopHbie 3aHITHS
Jlexkunn
[IpakTueckue/ceMruHapCcKue
3aHATUS

Pacuernas pabora Ne 2
OK3aMeH




V-35 - YcranaBnuBaTh
MOCJIEI0BATEILHOCTD U CTETIEHD
BO3JICHCTBUM 151 PETYJITUPOBKHU
4acTOTHI B SHEPrOCUCTEME
VY-36 - AHanuzupoBaTh 1
OIICHMBAaTh BAPUAHTHI PA3BUTHS
AIEKTPUUYECKUX CETEH MpHU
MPOECKTUPOBAHUU

3. HPOHEAYPbI KOHTPOJISA U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B

PAMKAX
TACOATITAMHE  MOIYJIS B
(TEXHOJIOTUYECKAS KAPTA BPC)

3.1. lIpouenypsl Tekyuieid 1 NPOMeKYTOUYHOM aTTEeCTALMHU 1O JUCIHUIJINHE

TEKYIIEMW ¥W MNPOMEXYTOUHOH ATTECTAIIMM 11O

BAJIbHO-PEUTUHIOBOMM  CHUCTEME

1. Jlekuuu: ko3()GUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIMOHHBIX 3aHATHI

—0.50

Texkymas arrecranus HAa JeKIHAX Cpoku — | Makcumajinb
ceMecTp, Hasl OICHKa
yueOHasi | B 0ajiax
Heaes

KoumpoabHas paboma 1 6 30

KOHmMPOIbHAsL paboma 2 10 30

KOHmMpoabHas paboma 3 14 40

BecoBoii K03 pULHEHT 3HAYMMOCTH Pe3YJIbTATOB TeKYLIel aTTecTalum no Jekuuam — .50

HpOMe)KyTO‘lHaH arrecranui 10 JICKIHUAM — DK3aMeEH

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110 JIEKIUAM

—0.50

2. lIpakTHYyeckne/ceMUHAPCKUE 3aHATHSA: KOO(PPUIIMEHT 3HAYMMOCTH COBOKYITHBIX

pe3yJibTATOB MPAKTHYECKUX/CEeMUHAPCKUX 3aHsaTHil — .25

Texymas arrecTanys Ha NPAKTHYECKUX/CEMUHAPCKUX Cpoku — | Makcumajinb

3aHATHAX ceMecTp, | Hasl OlleHKa
yueOHasi | B 6ajiax
HeJeJIs

KOJUIOKGUYM 15 20

pacuemuas paboma 1 9 40

pacuemnas paboma 2 16 40

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYILIed aTTecTaluu 110

NMPAKTHYEeCKUM/CeMUHAPCKUM 3aHsaTusIM— 1.00

HpOMe)KyTO‘lHaﬂ arrecranusd 1mo I[paKTI/I'leCKI/IM/CeMI/IHapCKI/IM S3AHATHAM—HET

BecoBoii kK03(p)(puIHEHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10

NpaKkTuYecKum/ceMuHapckum 3ausitusav— (.00

3. JIaGopaTopHbIe 3aHATHSA: KOIQ(PHIHMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB

J1a0OpaTOPHBIX 3aHATHH —(.25

Texymas arrecranus Ha J1a0OpPaTOPHBIX 3AHATHAX Cpoku — | Makcumaianb
ceMecTp, | Hasl OLICHKa
yueOHast B O0aJju1ax

HeJleJIst
JIP 4 10 25




JIP 3 12 25
JIP 2 14 25
JIP ] 16 25

BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJbTATOB TeKYylIeH aTTeCTAIUH 10 Ja00paTOPHbIM
3aHsTusaMm -1.00

IIpome:xxyTouHasi aTTecTanus Mo JadOpPaTOPHBLIM 3aHATHAM —HET
BecoBoii k03¢ GuIHEeHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOI aTTECTALMHU 10
JadoparopHbIM 3aHaTusam — (.00

4. OnnaiiH-3aHATUA: KO3QPUIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/IbTAaTOB OHJIAWH-3aHATHI
—HE IPEAYCMOTPEHO

Texkymas arrecTanus Ha OHJIAWH-3aAHATHAX Cpoku — | Makcumaib
ceMecTp, | Has OlleHKA
yuyeOHast B 0aJsiax

HeJeJIs

BecoBoii kK03 puHEHT 3HAYMMOCTH Pe3yJIbTATOB TeKYyLleil aTTeCTAUNH 110 OHJIANH-
3aHSATHSAM -He IPeyCMOTPEHO

IIpome:xxyTouHasi aTTecTANMS 110 OHJIAMH-3aHATHAM —HET
BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110 OHJIANH-
3aHATHAM — He Pe1yCMOTPEeHo

3.2. [lpouenypsl Tekyuieid 1 NPOMeKYTOUHOM aTTECTALIMU KYPCOBOH padoThI/MPoeKTa

Texkymas arrecranys BbINOJTHEHUS KyPCOBO Cpoku — cemectp, | MakcumanbHas
padoTbl/mpoeKTa y4yeOHasi HeJleJsl | OLIeHKa B 0aj1ax

BecoBoii k03¢ punueHT TEeKyed aTTecCTAllMU BLINOJHEHUS KYPCcOBOii padoThl/mpoeKTa— He
MPEeaAYCMOTPEHO

BecoBoii kK03()(puIIHEHT MPOMEKYTOUHOM ATTECTALMU BHINIOJIHEHUSI KYPCOBOM
PadoThI/MPOEKTA— 3aAIUUTHI — He NPeIyCMOTPEeHO

4. KPUTEPAUM W YPOBHU OIEHUBAHMS PE3VJIbTATOB OBYYEHUSA MO
MU CHATITAHE MOTYJIS

4.1. B pamkax BPC npuMeHstoTcst yTBepKACHHBIC Ha Kadeape/MHCTUTYTe KpUTEPUH (TIPU3HAKH )
OIICHUBAHUS JOCTHKCHHI CTYJIEHTOB IO TUCITUILINHE MOy (Ta0s. 4) B paMKax KOHTPOJIBHO-
OILICHOYHBIX MEpONPUATUN Ha COOTBETCTBHE YyKa3aHHBIM B Ta0n.l pe3ynpTaTam oOydeHUs
(MHAMKATOpAM).

Ta6muma 4
Kpurtepun onenuBanns y4eOHbIX JOCTHKEHUH 00yYAIOIINXCH
PesyabTaTsl Kpurtepun oneHnBaHusi yueOHbIX JOCTH:KEHHUI, 00y4aromuxcs Ha
00y4eHust COOTBETCTBHE Pe3yJabTaTaM 00y4eHHsl/ MHAUKATOPaM
3HaHUS CTyneHT 1eMOHCTpUPYET 3HAHUS ¥ IOHUMaHUE B 00J1aCTH N3Y4YEHUS Ha

YPOBHE yKa3aHHBIX MHIUKAaTOPOB M HEOOXOJIUMBIE IJIsi MPOJOJIKEHUS
Oo0y4YeHHs W/MIM BBIOJHEHHUS TPYIOBBIX (YHKIMH ¥ JEHCTBHIA,
CBSI3aHHBIX C MPO(ECCUOHATBHOMN I TETbHOCTBIO.

YMeHus CTyneHT MOXKET NPUMEHSATh CBOM 3HAHUS M IIOHMMaHUE B KOHTEKCTaX,
IIPEJCTaBICHHBIX B OLICHOYHBIX 3aJaHUSX, JEMOHCTPUPYET OCBOEHHE
YMEHUH Ha ypOBHE yKa3aHHBIX WHAWKATOPOB W HEOOXOIUMBIX IS
HPOIOJIKEHUsT OOY4YEeHUs! W/WIM BBIOJHEHHUS TPYIOBBIX (YHKLUUH U
JICMCTBUH, CBA3aHHBIX C MPO(GECCHOHATBHON AEATEIbHOCTBIO.




OunbIT /BiIageHUE

CTyeHT AEMOHCTPUPYET OMBIT B OOJNACTH H3Y4YEHUS HA YpPOBHE
YKa3aHHBIX HHIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyneHT JeMOHCTPHPYET OTBETCTBEHHOCTh B OCBOCHUH PE3yJbTaTOB
00yd4eHUs Ha YpPOBHE 3aIJITAHUPOBAHHBIX HHIUKATOPOB.
CryneHt cnocoOeH BBIHOCUTH CYXKICHHUS, [IEJaTh
(OopMyITUpPOBATH BBHIBOBI B 00IACTH U3YUCHUSL.

CTyaeHT MOXeT coo0LIaTh PENoIaBaTeNto U KOJUIEraM CBOET0 YPOBHS
COOCTBEHHOE IOHMMAaHHE ¥ YMEHUsI B 00JIACTH M3YUYEHHUSL.

OICHKHU U

4.2 ]Ins oLleHWBaHUS YPOBHS BBINOJHEHUS KPUTEPUEB (YPOBHS JOCTHKEHUM oOydaromuxcs npu
IPOBEIEHUH KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHH MO AMCLUUIUIMHE MOJAYJIA) HCIOJIb3yeTCs

yYHHMBEpcalibHasl miKana (Tadi. 5).

Tabmura 5

Ixaja oueHUBAHUA JOCTHKEHHUS Pe3yJIbTaTOB 00y4eHHs (MHANKATOPOB) 110 YPOBHAM

XapakTepucTHKA YPOBHEH J0CTHKEHHS Pe3YJIbTATOB 00y4eHUsi (MHIUKATOPOB)
Ne Copnepxxanue ypoBHs IlIkaja oueHUBaHUsA
n/m BBINOJTHEHHS] KPUTEPHS TpaaguuunonHas KauyecTBennas
OlleHUBAHNS Pe3yJIbTATOB XapaKTepPUCTHKA YPOBHS XapaKTepUCTH
o0yueHHs Ka YPOBHS
(BBINOJITHEHHOE OIIEHOYHOE
3a/laHme)

l. PesynbTatel o0yueHus OTan4HO 3auTeHo Bricokuii (B)
(MHIMKATOPbI) TOCTUTHYTHI B (80-100 6annoB)
MOJIHOM 00beMe, 3aMeUYaHH HEeT

2. Pe3ynbrater oOydeHwmst Xoportio Cpennuti (C)
(MHIUKATOPHI) B LIETIOM (60-79 Ganmnos)
JOCTUTHYTBI, UMEIOTCS 3aMCUYaHWSI,
KOTOpbIE HE TPEOYIOT
0053aTeJILHOTO YCTpaHEHUs

3. PesynbTatel o0yueHus Y 10BIIETBOPUTEIIBHO [Toporossrii (IT)
(MHAMKATOPHI) TOCTUTHYTHI HE B (40-59 6annoB)
MOJIHOW Mepe, €CTh 3aMeUaHusl

4. OcBoeHue pe3ynbTaToOB 00yUeHUS HeynosnerBopurens He Henocrarounslit
HE COOTBETCTBYET MHJIUKATOPaM, HO 3a4TEHO (H)
MMEIOTCS CyIIeCTBeHHbIC OIMOKU U | (MeHee 40 6amtoB)
3aMeuaHusi, TpedyeTcs 1opadoTKa

5. Pe3ynbTar 00y4yeHus He JOCTUTHYT, HenocraTouHo cBUIETENHCTB Her pesynbraTa
3aJjaHie HE BBIIOJIHEHO JUTSI OIICHUBAHUS

5. COJEPXAHHUE KOHTPOJIbHO-OLIEHOUYHBIX MEPONPHUSTHIA IIO

JUCHMILIMHE MOAY.JISI

5.1. Onucanme AYJAUTOPHBIX KOHTPOJBHO-OICHOYHBIX Mep0ﬂpHﬂTHﬁ nmo JUCHMIIJIMHE

MOTYJIsI

5.1.1. Jlekuuu




CaMocCTOATEIbHOE HW3YYCHHE TEOPETHUECKOro MaTepuana IO TeMam/pasfenaM JeKIui B
COOTBETCTBUU C coJiepkanremM auciurummabl (1. 1.2. PTIJT)

5.1.2. IlpakTuyecKkue/ceMUHAPCKHE 3aHATHSA

[IpumepHBIii IepeYeHb TEM

1. KoHTypHBIE ypaBHEHUS U UX UCIOJIb30BaHUE JI1 PACUETOB CI0KHO3aMKHYThIX
3JIEKTPUUYECKUX CETEH

2. YpaBHEHHUS Y3JIOBbIX HAMPSXKEHUN U UX UCIOJIb30BAHUE AJI1 PACUETOB CJI0KHO3aMKHYThIX
AIEKTPUUYECKUX CETEN

3. Pa3paboTka BapMaHTOB MECTHOI U CUCTEMOOOPA3YIOIIEH JIEKTPUUECKUX CETEN

4. BbiOop ceueHut JIMHUHN 3JIEKTpoIepeavu

5. TeXHUKO-2KOHOMHYECKOE COITOCTaBICHUE BAPUAHTOB

6. HanexxnocTh BapuaHTOB, yuiepO OT HEAOOTITyCKa JIEKTPOIHEPTUU

7. Bb1060p palroHanbHBIX CPEICTB MOBBIIIEHUS SJKOHOMUYHOCTH PEXHUMOB U KayecTBa
3JIEKTPO3HEPTUU

[TpumepHbie 3axanust

Br16parh 5KOHOMUYHOE CeYeHUE JIMHUM, OTMEUYEHHBIX ITyHKTUPOM, IO SKOHOMHYECKUM
MHTEpBaJIaM.

[TpoBepUTh HEOOXOAMMOCTD YCUIIEHHS IPOEKTUPYEMBIX U CYILIECTBYIOIIMX YYAaCTKOB CETH

Bce cymiectBytomie muHuu BoIMoHeHbI ceueHrneM AC-240, y HUX 10 OHOM TETH.

Jmanaet JIOIT: 1-2:50 km; 1-4:40 xm; 2-3:60 km; 2-5:40 xm; 3-4:30 xkm; 4-5: 60 kM.

MoIIHOCTh HAarpy304HBIX Y3JIOB:

S2=12+j6 MBA; S3=30+j15 MBA; S4=-40-j20 MBA; S5=35+j17 MBA.

Hanpspkenne 6anancupyromero y3ma 1 - 115 xB.

PrO Ty
o 5
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LMS-mnaTdopma — He mpeycMOTpeHa

5.1.3. JlaGopaTopHbIe 3aHATHSA
IIpuMmepHBIii IepeYeHb TEM
1. Coznanue pacueTHOM Mozenu ¢pparMeHTa 3HEPrOCUCTEMbI
2. PerynupoBaHue HanpsHKEHUS
3. OueHka neperpy304Hoii cnocoOHOCTH O TOKY 3JEKTPUYECKOH ceTH
4. Bribop ceueHuit IMHUHN dNIEKTpoIiepeaay
LMS-natdopma — He IperycMOTpeHa

5.2. Onucanue BHeEayAUTOPHBIX KOHTPOJIbHO-OLCHOYHBLIX MEPONPHUATHH M CpPeICTB
TeKYLIero KOHTPOJISA M0 AMCUMILIUHE MOAYJIS

PaznoypoBHeBoe (qudhepeHInpoBaHHOE) 00YUICHHE.

ba3oBbIi



5.2.1. KouTpoabHas padora Ne 1
[IpumepHbIil IEpedYeHb TEM
1. Pacyer ycTaHOBUBIIIETOCS peKUMa METOI0M SKBUBAJICHTHPOBAHUS

[TpumepHsble 3a1anus
Paccuntarh yCTaHOBUBIIMICS PEXKUM 3JIEKTPUUECKON CETU METOJIOM dKBUBAJICHTUPOBAHHUS.



BAPHAHT 1.1

3ATAHHE:

PacceTaTe MOTOKH MOLIHOCTH TI0 JTHHHAM.

Habirw nanpssccoue s yvane 3,
AONTYIHNIEHHA;
Forepn MOnyioer ne YauTLiBETL,

HE!.I]IJH}I{EIIHH DO BCSX VANAN NPHIATEL PABNLIME THANPAKSIIHIG B OazMCIIom Vine.

HCXOAHBIE JAHHBIE:

Hanpsxenne danancupyromero ysaa: |15 kB

MoWHOCTL HAFPY3OUHBIX VI T0B:

P2-10+j5 MBA,

P3=40+j22 MBA

P4=-30-j15 MBA;

PS—60+j30 MBA;

Lymr: 151,2 mkCw.

IMapamerpo Jmnnii:

Bee nMHHH BEIIMIHEHM ceuaHnem AC-24(),

1-2: 2#60 kM

1-3; 2%60 wm,

1-4: 1*40 km;

2-4: 1#30 km;

2-5:2%40 km.

[Tpuvieaa mims;

2%60 kv o3HAuaeT, 410 Ha yuactke nocrpoedo 2 JIDTT, anuna yuacrka
cocrasiner 60 km.

LMS-miardopma — He npeycMOTpeHa

5.2.2. KonrpoJsbHas padora Ne 2



[IpuMepHBIii IepeyeHs TeM

1. Pacder yCTaHOBUBIIETOCS peXUMa METOAOM KOHTYPHBIX YpaBHEHHM

[IpumepHsIe 3ananus

Paccunrtarh yCTaHOBUBIIMICS PEXKUM IEKTPUUECKOW CETH METOJAOM KOHTYPHBIX YPaBHEHUI.

11



BAPHAHT 2.1

JANAHHE:
MCCHNTATEL DOTOKM MOLIIIOCTH 00 JTHIHAM.
ITad i HAanpsHCcHUE B vaae 3,

JOIT¥TITEITHA:

TTorepn MOWHOCTH HE YUUTHIBATD.

Hanpsmwenns BO BCEX Y30ax HPHHATE PABHBIMKA HANPARCHHIO B Da3HCHOM V3IIC,
HCXO/IHBIE IAHHBIE:

Hanpa:xenue Hanancupyromero yaaa: 115 kB,
MOMWHOCTE HATPYINUHEIX YLTOB!

P2=10+5 MBA;

P3=40+j22 MBA,

P4=-30-117 MBA;

P3=60+j32 MBA,;

Myur: 151.2 mxCwa.

IlapameTphl HHUHI:

Bce mrAnm erimonHers ceaeHem AC-240,

1-2: 2*60 kM,

1-3: 2%60 kM

2-3:2%50 km

24 1%40 km

340 1%30 kM,

A4-5: 2%40 kM.

Mpumeuanns;

2*6() ka o3HavaeT, ¥To Ha yuacTke noctpoedo 2 JIBI, anuHa yuacrka
cocrasnaet 60 kM.

LMS-margopma — He MpeyCMOTpEeHa

5.2.3. KonrpoJsbHas padora Ne 3



[IpuMepHBIii IepeyeHs TeM

1. Pacyer ceTu ¢ 1ByXCTOPOHHUM IMUTaHUEM

[IpumepHsIe 3ananus

Paccunrtarh yCTaHOBUBIIMICS PEKUM IIEKTPUUECKOU CETH € JBYX CTOPOHHHUM ITUTAHUEM
METOZOM KOHTYPHBIX YPaBHEHUH WM METOJOM 3KBHBAJICHTUPOBAHUS.
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BAPHAHT 1.1

IAJAAIINAE:

PHGC‘I WA L T TOKK "-1OIII.IIDC'I'¢ﬁ BJIHHHAY D2, 08K0 l}DI IQPQ,‘H‘I‘IH ')JICH'I'pH '-Il.‘l:il(ﬂﬁ T,
Orrser upeacrasyrs B 1paduucekoM suac.,

AONY I EHHAH:

Llrreps MOIMHBOCTH HE YUHTBIBATD,

HCXO/IHBIE JAHHBIE:

Hanpswenne DasaHcupywmero viaa A: 115 kB,
Hanpaaenne daaancnpywwero yiaa B: 121 kB.
\'I'I}II],H{II:T[-» Har[}}"'jlj'-thII }"N'I{I-B:

SI=10+j5 MBA;

S2=404+20 MBA,;

S3=-30-j15MBA;

S4=Hl+j30MBA,;

IMapameTprl nnuii:

Bee munmy sernosensl cedeneM AC-240),

Zy =01 + 0.4 Om/km,

A-1: 2%60 kM,

A-d %6l k. 1-3: 2%50) km; 1-4; 1%40 gm;
2-3: 1730 kM 2-4: 240 K 2-B: 2%40 km.
Mpumeaannn:

260 ke 0OIHAYUAET, UTO HA YUACTKe nocTpoeno 2 JIDI, wmna yuacTka
cocTapiaeT bl K.

LMS-miardopma — He npeycMOTpeHa

5.2.4. Kosu1okBUyM
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[IpuMepHBIii IepeyeHs TeM

1. Be16op ceueHuit TUHUHN 3NeKTponepenad

[IpumepHsIe 3ananus

Heo06xoauMo BBITOTHUATE TpeOyeMble pacu€Thl YCTAHOBUBIIUXCS PEKUMOB AJIEKTPHUYECKON
CETH U BBIOpATh CEUEHUE MPOBOJIOB JIMHUHN AJIEKTPOIEepeaay, OTMEUEHHBIX TyHKTUPOM.
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BAPHAHT 1.1

f@‘l‘.“

—
- S —

3ATAHHE:

o  PaceuyHTATE MOTOKH MOMHOCTH MO BCEM JTHHHAM.

o Brdpare sxomoMudroe cedenne JIDTToTMETeHHEIX TYHETHPOM,

» [IpoBREpWTE BHOPARAGE CETEHAE TTQ AQTIVCTHVEIM TOKAM,
JOMYIEHWA;

L] ﬂ(‘r’l‘ep“ MOMHOCTH HE YYHTREIRATE,

HOCXOANBLIE JAHHBLIE:

Hanpsaenue anancupywmero yiaa:115 B,

Momunoer TEANPY30MUILIY YR TORS

P2-10+j5 MBA;

P3—101j20 MBA;

P4=-30-j1 5MBA,

P56 j30MBA.

Iapamerpo Jmnni;
¢  Bee oyIecTRYIOWNES THHHK BRIOOIHSHEL cedenmen AC-240.
» Ha peex CyMeCTBYIOWNX YHacTRax 0o 1 nems.

1-2:600 km;

1-4:60 K

2-3:40 B

22530 kM

3440 B

-5 50 km,

LMS-margopma — He MpeyCMOTpEeHa

5.2.5. PacueTrHnas paGora Ne 1
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[IpuMepHBIii IepeyeHs TeM

1. Pac4€r ci10KHO3aMKHYTOH 3JIEKTPUUECKON CETH

[IpumepHsIe 3ananus

1. Pacuér ci10KHO3aMKHYTON JEKTPUIECKON CETH

[IpumepHsbIe 3axaHus

1) BeinmonHUTh pacy€r pacrpeaeseHus IOTOKOB MOIIHOCTEH, 6€3 yueTa Ipo10JIbHBIX IOTEPh
MOIIHOCTH: METOJIOM 3KBUBAJICHTUPOBAHMS U METOIOM KOHTYPHBIX YPaBHEHHH.

2) OnpenenuTs y3ibl pa3pe3aHusi KOHTYPOB.

3) Ha ocHoBe pacrnipenieneHusi IOTOKOB MOLIHOCTEH, MOIy4E€HHBIX B II.1., HE0OOX0AUMO
BBITNIOJIHUTH OJIHY UTEPALIUIO PACUETA C yUETOM IIOTEPH MOIIHOCTH.

4) TloaroTOBUTH UCXOAHBIC JAHHBIE JIJIS1 BTOPOM UTEpaIiu (2 uTeparfio pacCUUThIBATh HE
HAJ0):

5) YTOYHUTH MOIIHOCTH B y3J1aX, OJYyUYEHHBIX MPU Pa3pe3aHUU KOHTYPOB (y4ecThb
YPaBHUTEIbHbBIE IOTOKHA MOLIHOCTH).

6) HaiiTu cpenHue ypoBHHM HapsKEHU B y3J1aX pa3pe3aHusi KOHTYPOB.

7) YTOUHUTH OTEPU MOLTHOCTH B IIIYHTAX U SKBUBAJICHTHBIE HAIPy3KU.

8) IlosryueHHbIe pe3yabTaThl pacu€ToB, MOCIIE NEPBOM UTEPAIIMM CPABHUTH C Pe3yIbTaTaMH
pacuéra B I1K RastrWin.

LMS-mnaTdopma — He mperycMOTpeHa

5.2.6. PacueTrnas padora Ne 2

[IpuMepHBIil TepeyeHs TeM

1. ITpoekTupoBanue pailoHa pa3BUTHUS FIEKTPUUECKON CETH

[IpumepHbie 3a1aHUS

1) CoctaBuTh 6aslaHC MO AKTUBHOW MOIITHOCTH.

2) C yuérom OasiaHca 110 aKTUBHOM MOIITHOCTH HEOOXOAMMO pa3paboTaTh HE MeHee 3
BapUaHTOB pa3BUTHUs dekTpudeckoit cetu 110 kB (tpaccs! u uncio neneit JIDI).

3) Bribpath ceuenus Bcex npoekrupyemsbix JISII Ha ocHoBe pacuéToB U aHanu3a
YCTaHOBHBILIUXCS PEKUMOB, C YUYETOM KPUTEPU SKOHOMUYHOTO U HAIEKHOTO 00eCIIeueHus
nepeauy MEKTPUYECKON SHEPTUU OT AJIEKTPOCTAaHLUH K oTpeduTensim. B kauecTse merona
BbIOOpa sKOHOMUYHOTO ceueHust JIDII ncnonp3oBaTh METOI 3KOHOMUYECKON TNIOTHOCTH TOKA
(s rp. OH-360001 u rp. 9H-360002) nau MeTo1 SKOHOMUYIECKUX UHTEPBAIOB (1y1st Tp. DH-
360003 u rp. OH-360004). IIpu Be160Ope ceuenuit JIDII ucnosb30BaTh MOJIHYI0 HOMEHKIATYPY
ceueHuil. Pacuér ToxoBoi 3arpy3ku JIDII BHINOIHATH BPYUHYIO.

4) BeiOpathb cxeMbl pacnpeaenuTenbHbix yeTpoiicTB 110 kB Ha Bcex nmpoekTupyembix
HOJICTAHIIMSIX.

5) PaccuntaTh KanuTANJIOBIOXKEHHUS U U3/IEPKKU (Ha aMOPTU3ALIUIO U 00CTyKUBaHUE, a
TaK)Ke€ Ha MOKPBITHE TIOTEPh JIEKTPOIHEPTUH) [10 BCEM HAMEUEHHBIM BapHaHTaM pa3BUTHUS
BJIEKTPUYECKOM CETH.
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6) Paccunrtath nmpuBeaEHHBIEC 3aTPAThl [0 BCEM HAMEUEHHBIM BapUaHTaM Pa3BUTHUS
AJIEKTPUUYECKON CETH.

7) BeiOpaTh 1Ba BapuaHTa pa3BUTHUS JIEKTPUUECKON CETH 110 MUHUMYMY NPUBEAEHHBIX
3arpar.

8) BeInmonHUTh aHANN3 KauecTBA AIEKTPUUYECKON SHEPTruU BRIOPAHHBIX JIBYX BAPUAHTOB C
NOMOIIbIO porpammHoro nakera RastrWin. PaccMoTpeTs crienyronine pesKumsl:

- PexxuM MakcuManbHBIX HArpy3o0K.

- Pexxum otkiirouenust camoid HarpyskeHHol JIDII (cMOTpeTh yAeNbHYI0 TOKOBYIO 3arpy3KYy).

11) BeiOpath onTuManbHbIA BapUaHT Pa3BUTHUS AJIEKTPUUECKON CETH.

HuauBHAVAILHBIE BAPHAHTHI 32 1aHHii
«llpoekTHpoBanue paiiona pa3BuTHs WiekTpuueckoii cetn 110 kB»

®

o § Y,
@ ®©
5 ® O

©
® MacwTab: 1 Mmm =1 kM

Pucyvaor — 1 Kapra-cxewa pasmMeilaHia noacTaHiHib

JLONOMHUTENLHEBIE JAHHBIE;

cosqp = 0.85 — mid BCEX HATPY30K,
T nax HArpy3ok — 5300 4

paiioH MpoeKTHPORAHUA — Y part,

- B y31ax ¢ 13 no 16 morpedurenn toneko [l KaTeropHu HaJEKHOCTH (3a
HCKJIKOYEHHEM CJIYYAeB, KOI'MA Ha ITOT V3el NPUXOAMTCS JISKTPOCTAH LA )
B vinax ¢ 1 no 12 cocras norpeduTencii no HaAEKHOCTH OJWHAKOR:
I kareropun — 20 %, [1 — 40 %, 111 — 40 %,

Tabnuua 1 — BapnauTel 3a0anus Ha KYPCOBOIT IPOEKT

Nir MomuocTi HAN pyY 30K noaeTanmnii, MBr
Biap.| 1 2 3 4 5 1] T ] k 1 11 12 13 14 15 16
1 13 -24 45 13 223
2 45 30 43 -48 15
i 37.5 7.3 45 225 =24
4 <24 30 15 52.5 225
b 45 13 375 48 a0

LMS-mardopma — He mpeaycMOTpeHa
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5.3. Onucanne KOHTPOJIHLHO-OLIEHOYHBIX MEPONIPUATHI MPOMEKYTOUYHOT0 KOHTPOJISI 1O
AUCHHILTAHE MOTYJISt

5.3.1. DK3amMeH

Crnucok npUMepHBIX BOIIPOCOB

1. Anroput™m pacuéra 31eKTpUYECKON CETH C IBYXCTOPOHHUM nuTaHueM. [Ipusectu npumep
pacué€ra Ha CXeMe DJIEKTPUYECKON CETH, COJEPKaIeH HE MEeHee TPEX y3II0B.

2. AHFOpI/ITM pacqéTa BHGKTpI/I‘{€CKOﬁ CCTHN MCTOAOM 3KBHUBAJICHTUPOBAHH. HpHBeCTI/I

IMpUMEp pacqéTa Ha CXEMC BHCKTquCCKOﬁ CCTH, conepmameﬁ HC MCHCC TpéX Y3JI0B.

3. AnroputM pacuéra IeKTPUUECKON CETH METOJOM KOHTYPHBIX ypaBHeHui. [IpuBectn

MpUMEpP pacuéra Ha CXeME BIIEKTPUUECKON CETH, COJIEpKaIIEd HE MEHEE YETHIPEX Y3JI0B.

4. Anroputm pacuéra dIEeKTPHUUECKON CETH METOI0M KO3(DPHUIIMEHTOB TOKOpacpeaeIeHusI.

[IpuBectu npumep pacué€ra Ha CXEME IEKTPUUYECKOUN CETHU, COAEPKAIIEH HE MEHEE TPEX y3II0B.

5. Vuér ¢pakropa HaAEKHOCTH IEKTPOCHAOXKEHUS IpU IpoeKTHpoBaHuu. Kareropuu

HaAEKHOCTU OTpedUTeNe U TpeOOBaHUS K CXEMaM UX 3JIEKTPOCHAOKEHUS.

6. DTansl IPOEKTUPOBAHUS PA3BUTHS DJIEKTPUYECKON CETH U UX XapaKTEPUCTHUKA.

7. MeTo/ 1 5KOHOMHYECKOH TUIOTHOCTH TOKa JUIsl BbIOOpa ceueHuit nposoos JIDII.

8. MCTO):[ T'OO0OBBIX HpI/IBGI[éHHBIX 3aTpar. CDOpMI/IpOBaHI/IC COCTABJAOIIUX 3aTpart 110

COOPYIKCHHIO U OKCILTyaTalluu 3HCKTqueCKOﬁ CCTHU.

9. MeToz roioBeIX puBeIEHHBIX 3aTpat. CTaTHueckast U TuHaMu4eckast popMbl 3arucu

MPUBEIEHHBIX 3aTpar.

10. Merox 5KOHOMHUYECKHUX UHTEPBAJIOB.

11. Meroauka onpeneneHus yiepoa oT HeHaJEKHOCTH 3IEKTPOCHAOKEHUSI.

12. CyniHOCTh IEPBUYHOI0, BTOPUYHOIO ¥ TPETUYHOIO PErYJIMPOBAHUS YaCTOTHI.

LMS-mmaTdopma — He mpeycCMOTpeHa

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

Hamnpasnenue Bun Texnonorus KoMreTer Pesynbrar KonTpoJsbHo-
BOCIIUTATEIILHON | BOCHHUTATEILHON | BOCIHUTATEILHOU st BI OIICHOYHBIE
IeITeIbHOCTHU NEeATEILHOCTH NEeATEILHOCTHU 00yJeHUs MepOnpPUSITUS
[1K-4 V-42 JlaGopaTopHbie
I1-26 3AHATUS
npodopuentanmo | TexHomorus I1-27 Pacuernas pabora
IIpodeccrnonansu podop t . P
HHAasg CaMOCTOSITEIILHON Ne |
0€ BOCIIUTaHHE
NEITEIbHOCTE paboThI Pacuetnas pabota

No 2
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