OINEHOYHBIE MATEPHUAJIbBI
MO AMCHUIIJIMHE
Pexxumbl paboThI 3JIEKTPOIHEPTETUUECKUX CUCTEM

Kox monyis Monayanb
1160245(1) DJIEKTPOIHEPTETUUECKUE CUCTEMBI U CETH

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 M1 OBBEM JUCHUIIJINHbI Pe:xkumbl  padoThI
JJIEKTPOIHEPreTHYECKUX CHCTEM

1. O0beMm

3a4YE€THBIX ¢AMHHUIIAX

JUCHUIIINHBI 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

AAUCHUIIIIMHE MOJAYJISA Pesxnvbl padoThl 2J1eKTPOIHEPTeTUUCCKUX CHCTeM

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-

PIIJI.

Taomnuma 1

Koa 1 HaumMeHoBaHue

[lnanupyembie pe3yJabTaThl

KoHTposbHO-011cHOYHBIE
cpeacTBa 1/ OLleHNBaHUA

KOMITETeHIIM U o0y4eHHs1 (MHHIMKATOPHI) AOCTHKEHUS pe3yabTara
o0y4eHusl 0 AMCHHUILINHE
1 2 3

[TK-39 -CnocobeH

OCYILIECTBIATH PACUET
PEKUMOB
BIIEKTPOIHEPTETHUECKHU
X CETel M CUCTEM, UX
TEXHUYECKUH 1
PKOHOMHUYECKHUI aHaIn3

3-7 - OnuceIBaThL METOBI
pacyeToB U aHAJIN3a IMAPAMETPOB
YCTAHOBUBIIUXCS PEKUMOB
CJI0’KHO3aMKHYThIX
BJIEKTPUUYECKHUX CETEN

3-8 - OnuceIBaTh OCHOBHEIC
METO/bI PETyJIMPOBAHUS YACTOTHI
B 2JIEKTPOIHEPreTUYECKUX
CHCTEMax

KomnokBuym
KonTponbhast padora Ne 1
KonrtponbsHas pabora Ne 2
Kontponbhas padora Ne 3
JlaGopaTopHbIe 3aHATHSI
Jlekuun
[IpakTHueckue/ceMuHapcKue
3aHATHA

Pacuernas pabora Ne 1
Pacuernas paborta Neo 2
DK3aMeH




3-9 - OnuchIBaTh TPUHIUIIBI
MPOECKTUPOBAHUS IIEKTPUUECKUX
ceTen

[1-4 - Pa3zpabaTeiBath 1
MIPOEKTUPOBAHUS BAPUAHTHI
pPa3BUTHUS DJIEKTPUYECKUX CETEH U
CHUCTEM MpH COOJIIOICHUHN
napamMeTpoB KauecTBa
AIEKTPOIHEPIUU U
YKOHOMHYHOCTH PEKUMOB

I1-5 - TIpennarate onTUMAIIBHBIN
BapUAHT Pa3BUTHS
AJIEKTPUUYECKON CETH

V-6 - BBIIOJIHATH pacyeTsl
pacrpeneneHus nNoToKoB
MOIIIHOCTH B CJI0KHO3aMKHYThIX
ANEKTPUUYECKUX CETAX

Y-7 - YcranaBnuBaTh
MOCJIEA0BATEIBHOCTD U CTENIEHD
BO3JICUCTBUHN JUJIsl PEryJIMPOBKHU
4aCTOThI B DHEPTOCUCTEME

VY-8 - AranusupoBaTh 1
OIICHMBATh BApUAHTHI PA3BUTHS
NEKTPUUYECKUX CETEN MPHU
MPOCKTUPOBAHUU

3. HPOHEAYPBI KOHTPOJISA U OUEHUBAHUSA PE3YJBTATOB OBYYEHUS B
PAMKAX TEKYHIEX M TIPOMEXYTOYHOH ATTECTAIIAM 11O
JANCIHUIIVIMHE MOAYJA B  BAJBHO-PEUTHHIOBOW CHUCTEME
(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. IIpouenypsl TeKylie U NPOMEKYTOYHON ATTECTANMH 10 JUCHHUILIUHE

1. Jleknun: ko3(pPpuHeHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIUOHHbIX 3aHATHI

—0.50

Texkymas arrecTanus Ha JEeKIUAX Cpoku — | Makcumaib
ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJsiax
Hees

KOHMpOabHAs paboma | 6 30

KOHMpOAbHAsl paboma 2 10 30

KOHMPOJIbHASL paboma 3 14 40

BecoBoii K03 GUUMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYILIeH aTTecTaluu 1no Jekuuam — .50

IIpome:xxyTouHasi aTTecTANUS MO JEKIUAM — JK3aMeH
BecoBoii kK03(p)(puHEeHT 3HAYMMOCTH Pe3YJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM T10 JIEKIMAM
- 0.50

2. [IpakTHYecKkre/ceMUHAPCKHUE 3aHATHSA: KOI(PPUUMEHT 3HAYUMOCTH COBOKYITHBIX
pe3yJbTATOB NPAKTHYECKUX/CEMUHAPCKUX 3aHsATHii — (.25




Texkymas arrecTauus HA NPAKTHYECKUX/CEMUHAPCKUX Cpokn — | Makcumainb

3aHATHAX cemMecTp, Hasl OLlEHKA
yueOHas B Oas1ax
HeJeJIs

KOJLNOKGUYM 15 20

pacuemnas paboma [ 9 40

pacuemuas paboma 2 16 40

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYILIeH aTTecTaluu 110

NpPaKTHYEeCKUM/ceMHHApPCKUM 3aHsaTusam— 1.00

HpOMe)KyTO'-IHaﬂ aTrecraumud 1o leaKTI/I'-leCKI/IM/CeMI/IHapCKI/IM 3aHATUAM—HCET

Becosoii K03(l)q)l/IIlP[eHT SHAYUMOCTH pE3yJIbTaTOB l'[pOMC)KyTO‘-IHOﬁ aTTreCcTanmu 1mo

NpaKkTHYecKuM/ceMuHapckuM 3ansitusav— (.00

3. JlabopaTopHble 3aHATHSA: KOOPPUUMEHT 3HAYUMOCTH COBOKYIIHBIX Pe3yJbTATOB

J1adopaTopHbIX 3aHATHH —(0.25

Texymas arrecTanus Ha JJa0OPATOPHBIX 3AHATHAX Cpoku — | Makcumaib
ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJs1ax

HeJ eI

JIP 4 10 25

JIP 3 12 25

JIP 2 14 25

JIP 1 16 25

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYyLIeH ATTeCTALUH 110 JIA00PATOPHBIM
3ansiTusam -1.00

IIpome:xxyTouHasi aTTecTaAlNs MO JA0OOPATOPHBIM 3aHATHAM —HET
BecoBoii kK03(p)(puHeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
JadoparopHbIM 3aHaTusam — (.00

4. OnyaiiH-3aHATHSA: KOI(P(PUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJbTATOB OHJIAMH-3aHATHH
—He NPeIyCMOTPEHO

Texymas arrecTanus Ha OHJIAWH-3aAHATHAX Cpoku — | Makcumaib
ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJsiax

Heess

BecoBoii kK03 puHEHT 3HAYMMOCTH Pe3yJIbTATOB TeKYylleil aATTeCTAUNH 110 OHJIANH-
3aHSITHSAM -He 1PeIyCMOTPEHO

IIpome:xxyToyHast aTTecTALMSA 110 OHJIAMH-3aHATHAM —HeT
BecoBoii K03 GHUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMHU 110 OHJIANH-
3aHATHAM — He [IPeyCMOTPEeH0

3.2. Ilpouenypsbl TeKyliei U NPOMEKYTOUHON ATTECTAMM KYPCOBOii pad0oThl/IPOeKTa

Texkyumas arrecranys BbINOJTHEHUS KyPCOBOi Cpoku — cemectp, | MakcumanbHas
padoThI/IpoeKTa yuyeOHasi HeJleJisl | OIlEHKA B 0ajliax

BecoBoii k03¢ (punueHT TEKye aTTeCTAIUN BLINOJHEHUS KYPCOBO#i padoThl/mpoeKTa— 1e
MPEAYCMOTPEHO

BecoBoii k03 GUIHEHT NPOMEKYTOYHON ATTECTALMHU BbINOJHEHHS KYPCOBOM
PadoThI/MPOEKTA— 3AIMUTHI — He NPeIyCMOTPEeHo

4. KPUTEPUU U YPOBHU OLIEHUBAHUSA PE3YJIBTATOB OBYYEHUA 110
JAUCHUIVIMHE MOAYJIA




4.1. B pamkax bPC npumMeHsitotcs yTBep:kIeHHbIE Ha Kaeape/MHCTUTYyTe KpUTepUH (TIPU3HAKH)
OLIEHUBAHMS JOCTHKEHHUH CTYAEHTOB MO JAUCHUILIUHE MOy (Tabia. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEpONPUATUN Ha COOTBETCTBHE YyKa3aHHBIM B TaOin.l pesynpTaTtam oOydeHUs

(MHIUKaTOpaM).

Tabmuma 4

Kpurepuu oneHuBaHus y4eOHbIX JOCTHKEHNH 00y4arOIUXCS

PesyabTarhl Kpurepun oneHnBaHusi y4eOHbIX JOCTH:KEHHUI, 00y4aromuxcs Ha

o0yuyeHus COOTBETCTBHE pe3yJIbTaTaM 00y4YeHHUsi/ MHIUKATOpaM

3HaHUs CryneHT AeMOHCTPHUPYET 3HAHUS M IOHUMaHKE B 00aCTH U3Y4YEHUS Ha
YPOBHE yKa3aHHBIX MHIUKAaTOPOB U HEOOXOAUMBIE I MPOAOIIKEHUS
o0yuYeHHs W/MIM BBIOJHEHHUS TPYIOBBIX (YHKIMH U AEHCTBHIA,
CBSI3aHHBIX C IPO(ECCUOHATBHON 1 TEIbHOCTBIO.

Ymenus CTyzneHT MOXET NPUMEHATh CBOM 3HAHUS M IIOHMMaHUE B KOHTEKCTaX,

MPEACTABICHHBIX B OLICHOYHBIX 33JIaHUSX, JEMOHCTPUPYET OCBOEHUE
YMEHHI Ha ypOBHE YKa3aHHBIX MHAUKATOPOB U HEOOXOTUMBIX IS
MPOJOJKEeHHUs] 00y4eHHUs W/WIKM BBINOJIHEHUS TPYAOBBIX (YHKIMH U
JIEHCTBHI, CBSI3aHHBIX ¢ MPO(eCcCHOHATBHOM IeATEThHOCTBIO.

O1bIT /BiIafeHUE

CTyeHT AEMOHCTPUPYET OMBIT B OOJACTH M3Y4YEHUS HA YpOBHE
YKa3aHHBIX UHIUKATOPOB.

Jpyrue pe3ynbTaThl

CTyneHT JeMOHCTPHPYET OTBETCTBEHHOCTh B OCBOCHUH PE3yJHTaTOB
00y4YeHHs Ha YPOBHE 3aIJTAaHUPOBAHHBIX HHIHKATOPOB.

CryneHT crnocoOeH BBIHOCUTH CYXKACHHUS, JIeJaTh OICHKH U
(hopMyIHpOBATh BHIBOJIBI B 00JIACTH U3YyYCHUS.

CTyneHT MOXKET coO0IaTh MPENoIaBaTe 0 U KOJUIETaM CBOCTO YPOBHS
COOCTBEHHOE TOHUMAaHHE M YMEHHS B 00JIACTH U3YUEHHUSI.

4.2 JInst OllCHUBAHMSI YPOBHS BBITIOJHEHUSI KPUTEPUEB (YPOBHS JOCTHKEHUH O0YYarOIUXCs MPH
MPOBEJICHUN KOHTPOJHHO-OIICHOYHBIX MEPOINPHUSATUH 1O JAWCIHUILINHE MOIYJS) HCIIOJIBb3YeTCs
yHHUBEpcasbHas mKana (Tadim. 5).

Tabmuua 5

IkaJyia oueHUBaHUS JOCTHKEHHUS Pe3yJIbTATOB 00y4eHUs1 (MHAUKATOPOB) M0 YPOBHAM

XapakTepuCcTHKA YPOBHEH TOCTHKEHHUSs Pe3y/JIbTATOB 00y4eHNsl (MHANKATOPOB)
Ne Copaepxxanue ypoBHS Ilkajia oneHUBAHUSA
n/n BbINIOJIHEHUS] KPUTEPHUSs Tpaauunonnas KauecrBennas
OlLleHMBAHNS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKkTepucTu
o0y4eHus Ka YpOBHS
(BBIMOJIHEHHOE OLIEHOYHO0E
3aJaHue)
I. PesynbTarsl o0yuenus OTtnnyHO 3auTeHo Bricokuii (B)
(MHIUKATOPHI) TOCTUTHYTHI B (80-100 6ammoB)
MOJIHOM 00BbEME, 3aMEUaHUi HET




2. PesynbTarel o0yueHus Xoportio Cpennuti (C)
(MHAMKATOPHI) B IIETIOM (60-79 6amoB)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHMSI,
KOTOpBIC HE TPEOYIOT
00513aTeTLHOTO YCTPaHEHUS

3. PesynbTarsl o0yueHus Y 10BIETBOPUTETHLHO [Toporogsrii (IT)
(MHIMKATOPbI) JOCTUTHYTHI HE B (40-59 6annos)
MOJIHOM Mepe, €CTh 3aMEUaHUs

4. OcBoeHme pe3yIbTaTOB 00yUYeHUS HeynosnerBopurens He Henocrarounslit
HE COOTBETCTBYET MHAMKATOPAM, HO 3a4TEHO (H)

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

5. PesynbraT 00y4eHus HE JOCTUTHYT, HenocraTtouno cBUAETENBCTB Her pesynbraTa
3a/IaHHE HE BBIIIOJIHEHO JUISL OLICHUBAHUS

5. COJEP)KAHME KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHN IO
TACHUILIMHE MOJYJISA

5.1. Onucanue ayAUTOPHBIX KOHTPOJIBHO-OLCHOYHBIX MEpPONPHUATHH IO AWUCHMILIMHE
MOAYJIAA

5.1.1. Jlekuun

CaMocToATeIbHOE HW3YYEeHHE TEOPETHUECKOro MaTepuana IO TeMam/pasfenaM JEeKIui B
COOTBETCTBUHU C cojiepkaHreM auciurummabl (1. 1.2. PTIJT)

5.1.2. IlpakTuyeckue/ceMuHAPCKHE 3aHATHSA

[IpuMepHBI ITIepeyeHb TEM

1. KoHTypHBIE ypaBHEHHUSI U UX UCIIOJIB30BAHUE JJI1 PACUETOB CIIOKHO3aMKHYTHIX
BJIEKTPUUECKUX CETEN

2. YpaBHEHHUS Y3JIOBbIX HAMPSY)KEHUN U UX UCIOJIb30BAHUE JJI PACUETOB CJI0KHO3aMKHYThIX
AJIEKTPUUYECKUX CeTEeH

3. Pa3paboTka BapuaHTOB MECTHOM U CUCTEMOOOPA3YIOIIEH ANEKTPUUECKUX CETeH

4. Bo10op ceueHuil IMHUM 3J1eKTpoIiepeiaun

5. TeXHUKO-2KOHOMHYECKOE COITOCTaBICHUE BAPUAHTOB

6. HanexxHocTh BapuaHTOB, yuiepO OT HEAOOTITYCKa JIEKTPOIHEPTUU

7. Bb106op palnioHaibHBIX CPEACTB MOBBIIIEHUS SKOHOMUYHOCTH PEKUMOB U KauecTBa
AIEKTPOIHEPTUH

[IpumepHbIe 3ananus

Br10paTh 5KOHOMUYHOE C€UE€HHUE JTUHUI, OTMEUEHHBIX MTyHKTUPOM, IO SKOHOMUYECKUM
MHTEpBaJIaM.

[IpoBepuTh HEOOXOAUMOCTD YCHIICHHS IPOSKTUPYEMBIX U CYIIECTBYIOLINX YYACTKOB CETH

Bce cymecTByronue JIMHAN BhINOIHEHBI ceueHrneM AC-240, y HUX 110 OAHOM LIETIH.

Jmaaer JIDIT: 1-2:50 km; 1-4:40 xMm; 2-3:60 xv; 2-5:40 km; 3-4:30 xMm; 4-5: 60 kM.

MOIIHOCTE HArpy304YHBIX Y3JIOB:

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

Hanpsbkenue 6anancupyromero y3na 1 - 115 kB.



LMS-miardopma — He mpexycMOTpeHa

5.1.3. JIaGopaTopHbIe 3aHATHSA
IIpuMepHBIii IepeYeHb TEM
1. Coznmanue pacueTHON Mojenn (pparMeHTa IHEPTOCUCTEMBI
2. PerynupoBaHue HanpsHKeHUS
3. Onenka neperpy304Hoii cocoOHOCTH MO TOKY 3JEKTPUUECKON ceTu
4. BriOop ceueHuit IMHUHN dNIEKTpoIiepeaay
LMS-maTdopma — HE mperycCMOTpeHa

5.2. Onucanue BHeayIHTOPHBIX KOHTPOJbHO-OLEHOYHBIX MEPONPHATHII H CPeICTB
TeKYIIero KOHTPOJIsI 0 TUCHHILTHHE MOXYJIst

PaznoypoBHeBoe (qudhepeHInpoBaHHOE) 00YUCHHE.

ba3oBbIi

5.2.1. KourpoJbHas padora Ne 1
[IpuMepHBI ITIepeyeHb TeM
1. Pac4er yCcTaHOBUBIIETOCS peXUMa METOAOM SKBHUBAJICHTUPOBAHUS
[TpumepHbie 3axanust
PaccuuraTh yCTAaHOBUBILIUNICS PEKUM DJIEKTPUUYECKON CETU METOJO0M SKBUBAJICHTUPOBAHUS.



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.
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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.

14



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-39 V-8 JlaGopaTopHbie
114 3AHATUS
npodopuentanmo | TexHomorus I1-5 Pacuernas pabora
IIpodeccrnonansu podop t . P
HHAasg CaMOCTOSITEIILHON Ne |
0€ BOCIIUTaHHE
NEITEIbHOCTE paboThI Pacuetnas pabota

No 2
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