MHHHCTepPCTBO HAayKH U BbICIIIero oopa3osanusi P®

depepaibHOE TOCYAAPCTBEHHOE 010PKeTHOe 00pa3oBaTe/IbHOE YUpeXAeHne

BBICIIEr0 00pa30BaHUs
«HarnmoHanbHbIN MCC/1ej0BaTe/IbCKUHM YHUBepcuTeT « MOW»
duwman PIr'vOY BO «<HURY «M3U» BT.

Bo/nkckom

Hanpassienue noaroroBku: 13.03.02 JjiekTpo3HepreTuka M 3/1eKTPOTeXHUKA

HanmeHoBaHMe 00pa3oBaTe/IbHOM MPOrPaMMBbI: JJIEKTPO3HEepreTHYeCKHe CHCTeMbI ¥

nu¢poBbIe TEXHOJIOTUU
YpoBeHb o6pa3oBanus: 6aKasaBpuar

®dopma 00yuyeHHsA: OUHASA

Pabouasi nporpaMmMa JUCHUIUITHHBI
IMMPOEKTUPOBAHME J3JIEKTPMYECKUX CETEU (ITPOPNJIb 1)

baok

Baok 1. «JucuunyimHbl (MOy/TH)»

Yacrtb 00pa3oBaTe/IbHON IPOrpaMMbI

®opMupyemasi y4UaCTHHKaMH 00pa3oBaTe/IbHbIX
OTHOLIIEHUM

MHjeKc JUCHUIIHHBI 10 y4e0HOMY IJIaHy

B1.B.20

TPpyA0eMKOCTh B 3aUeTHBIX eJHHULIAX

8 cemectp - 6

Yacos (Bcero) mo yuegHoMy IIaHy

216

JIeKpuu

8 cemectp - 16 yacos

HpaKanecxne 3aHATHUA

8 cemecTtp-16 yacos

JTabopaTopHbie paGoThI

8 cemecTtp-16 yacos

IPYIIIIOBBIE

WH/IVBUYa/bHbIe

KoHcynbTanmum no KypcoBomy npoexry/ padore:

8 cemectp — 16 yacoB

8 cemectp — 4 yaca

CamocrosTebHast pa60Ta

8 cemectp — 111,7 yaca

BK/IIOYast:
PI'P

KypPCOBBI€ TIPOEKTHI (paboTh)

8 cemectp — 51,7 yaca

HpOME)KyTO‘{Haﬂ aTTecTaliuA:
3K3dMeH

3aluTa KypcoBOro MpoeKTa/paboThl

8 cemectp -2,5 yaca

8 cemectp —0,3 yaca

Kontpoas:

3K3aMeH

8 cemectp — 33,5 yaca

Bo/nkckun 2022




MPOTPAMMY COCTABHLIL: )

Jlouent katenpsr DHEPreTHKH, K.T.H. %\/ A.B. CrpuxuueHko
(ADTERHOCTS, YHEHAA CTENEHB, VEEHOE IBAHNE) = [noanuce) (pacuimpponka noanMcH )
e
3apemyonmii kadeapoil DHepreTHKH L E.I'. 3ennna
(Hapanue kadie xpet) Whoanmes) {pacunidposka noanucu)

Pykosoautens obpazopaTenbHol mporpaMMel IIEKTPOIHEPreTHYECKHE CHCTEMBl H IM(IPOBLIC
TEXHOJOTHH

(AOIHHOC TR, YHEHAR CTENCHE, YICHOE JRAHIC) (pacumdponka noamcK)

Houent kahenps JHepreTHKH, oy //

oy
K.T.H., JOLEHT oy B.H. Kypbsanos
Cornacosano:

/)
3asenyromuii kadenpoii Dnepreruku W E.I. 3ennna

{HEmanme kadenpi) (woanics) (PACIIHPORKA NoaMHCH)



1. OEJIN 1 3AJAYN OCBOEHUSA JUCIHIUIT/IMHbBI

Ile/b10 0CBOEHUS AMCLUIUIMHBI sIBJISIeTCST (HOPMUPOBaHKMEe 3HAHUM 10 BOMPOCAM TIPOEKTUPOBAHUS 3JIEKTPUUYECKUX CETeM.

3ajauamMu JUCIUTLUTAHBI SIB/IAETCS:

- (hopMupoBaHKe TeOpPeTHUECKOM 0a3bl, Kacarolielcsi HOpMaTUBHO-TEXHUUECKOW JOKyMeHTAIUH, CYIeCTBYHOIel B 00/1aCTH IPOEKTUPOBAHUS
3/IEKTPO3HEPTeTHUYEeCKUX CHUCTEM U CceTelt

- U3yueHHe MeTOJUK MIPOEKTUPOBAaHUS U TEXHUKO-IKOHOMHUUECKOT0 0O0CHOBaHUS TIPUHSATBIX PEIIeHHUM TP MTPOEKTUPOBAHWN HOBBIX WU
pa3BUTHH (PEKOHCTPYKI[MH) CYIIIeCTBYIOIIUX CUCTEM U CeTel;

- yCBOEHHe, MeTO/IMK pacuéTa Ipy BbIOope 000pyI0BaHUSI TTO/[CTAHLMH, a TAK)Ke pacdyéTa M aHa/IM3a Pa3/IMUHBIX PEXXKUMOB pabOThI
3/1eKTPO3HEPreTUUeCKrUX CUCTEM U CeTeil.

dopmupyembie y 00yuaromierocsi KOMIETEHI[HM W 3all/IJaHMPOBaHHble pPe3yabTaTbl 00yYeHHMsA [0 /IWCIUIUIMHE, COOTHECeHHble C
WH/IUKaTOPaMH A0CTKEHHUS KOMITeTeHI{HI:

KO]] M HAMMEHOBAHHE KOMIIeTEeHIIUHN KO}.'[ U HAUME€HOBAHUE UHAHUKATOPA BBHJIaHI/IpOBaHHLIE pe3y/jibTaTbl OﬁquHI/IH
AOCTH)KEHHUA KOMIIeTeHI HN

[MK-1.1. BeimosHsier c6op u aHanu3 | 3HaTh: .
'anHLIX o 3a'l:[aHHOf/’I TeMaTHKe —METOALI pvaeTa YCTaHOBI/IBLHI/IXCH pE)KI/IMOB BHEKTPI/I‘IECKI/IX ceTen
b
MeTb:
000CHOBBLIBaeT BBIOOP TEXHOOTHUUECKUX y
EH_IEHI/II\/,I — HpOI/IBBOAI/ITB pacqu YCTEIHOBI/IBLHI/IXCH pE)KI/IMOB SHEKTPI/I‘-IQCKI/IX
p ceTen
[TK-1.Criocoben yTIPaBJIATh
TEXHOJIOTUUECKUM  000py0BaHUEM,
3HATb:

BbIOMpATh cepuiiHoe u ripoekTtupoBath | I1IK-1.2.  JeMOHCTpupyeT  IIOHMMaHue
HOBOe 000pyZOBaHKe TeXHOJIOTHUECKUX TPOLIeCcCOB, CII0COO0B
yrpaBjieHusi ~ 00OpyZioBaHMEM U UX
B3aMMOCBSI3b C 3aJjayaMU IKCILTyaTaluu

— ycyioBust 000CHOBaHUS 1 BBIOOpA BapHaHTa Pa3BUTHUS
37IeKTPUUECKOlN CceTh
yMeTb:

— TpOW3BOAUTH BbIOOp W TPOBepKy mpoBojioB BJI
3/1eEKTPO000PY/I0BaHKS




2. MECTO JUCILIAIIVINHBI B CTPYKTYPE OBPA30BATEJ/IbHOM
IMTPOTPAMMBI BO

ucuuruiiHa OTHOCUTCS K 4YacTH (OPMHUPYeMOM ydyaCTHHUKaMH 00pa30oBaTe/bHbBIX
OTHOIIIeHWH, Oyioka JUCHMIUIMH 1 10 HampaBjieHWr0 TOAroToBKM bakamaBp 13.03.02
ONeKTpooHepreTMka W 3/IeKTPOTeXHUKa (Tpoduiu: OaeKTpOIHepreThueckre CUCTeMbl U
LM(pOBbIe TEXHOIOTHH).

MucuurivHa ~ 0a3wpyeTcss  Ha  3HAHMM  AWCUUIUIMH:«TeopeTWueckre  OCHOBBI
3/1eKTPOTEeXHUKW», «DneKTpuueckas 4yacTb 3/1eKTPOCTaHLI U MO/ICTaHLUI»,
«DJIeKTPOIHEepreTUuecKre CUCTeMbI U CETU».

17151 0CBOEHUsI AUCLIUTINHBI, 00YUarOL[UICS [I0/KEeH:
3HATh:

— BU/IBI TIOJICTAHLIUMA U X 0COOEHHOCTH

— YCTPOMCTBO, PE)KUMBI pabOThI CUJIOBBIX TPaHC(OPMATOPOB.
yMeTh:

— aHa/IM31UpoBaTh rpaUKu Harpy3Ku MOACTaHLIAN

— MPOU3BOJUTE BHIOOP U OTIPeiesIsiTh TEXHUKO-3KOHOMUYeCKHe 1T0Ka3aTe/d CUIOBBIX
TpaHC(pOPMAaTOpOB.

Pe3YJ'IbTaTbI O6pa3OBaHI/IH, MOJIy4€HHbI€ TIPHU OCBO€HHMW [OUCLUWILINHBI, HEO6XO,Z[I/IMI)I A1
BBITIO/THEHHSA BbIHYCKHOﬁ pa6OTbI.



3. CTPYKTYPA 1 COAEPXXAHUE JUCIIAITVINHBI
3.1 CTpyKTypa AUCL{UI/IHHBI
OO6i11ast TPYJOEMKOCTb JUCIMIITMHBI COCTAB/ISIeT 6 3aUeTHBIX eJUHUITbI, 216 yacoB.

PacripefienieHre TpyJOEMKOCTH pa3jiena (B 4acax) Mo BUJaM yueOHOM
Ne Pa3pen pucuunivHeL. o B = é* paboThl Cojiep>KaHrie CaMOCTOSITeNIbHON paboThI
®dopma IPOMeKyTOUHOMN aTTecTal[u g8 ] (c ykazanueM Ne ucrounuka o m. 5.1 u
n/n (no cemecmpam) @ g i G KoHTaKTHas CTpaHMI| B HeM)
i O [Jex | Tlp | /a6 | K0P | wkkn | ma | CF | Kowr-pom
1 HOpMAaTMBHO-TeXHHUeCKas ITpopaboTka ¥ TOBTOPEHME JIEKIIMOHHOTO
JOKyMeHTalsl, UCIo/b3yeMasi IpU Matepuara.
MPOEKTUPOBAHUH 3/IEKTPUUYECKUX 14 8 2 - - - - — 12 - V3yuenye /mreparypel
ceteii.CxeMa pa3BUTHS 37IeKTPUUECKON [1] c 265-271, [3] c 82-87.
cetu 33C
2 PacuéTsl PE>XXHMMOB IIpU Hpopa60TKa " TIOBTOpeHHE JIEKIKMOHHOI'O
IPOEKTHPOBAHUN Pa3sBUTHUSA 44 8 4 8 16 _ _ B 12 _ MaTepuasa.
3JIEKTPOIHEPTeTUUECKUX CUCTEM U N3yuenue nureparypsi [1] ¢ 77-149, [2] c
ceTel 31-40.
3 ITpopaboTKa ¥ TIOBTOPEHME JIEKIIMOHHOTO
Ofocnonartne wuibop mporotnkar | g | g | o | e | - |- | - | o || o arepuana
W3yuenue aurepatypsl: [1] c 282-301.
4 Bri6op MecTa pa3MelijeHus ITpopaboTka U TIOBTOpPEHHE JIEKLIMOHHOTO
MOJCTaHLMU U CXEMbI 37IeKTPUYECKUX 16 8 4 - - - - - 12 - Marepana.
. N3yuenue mareparypsr: [1] ¢ 301-327, [2]
coeZlMHEeHUN
c 27-32.
5 | TexHUKO-3KOHOMHUYECKHe KPUTepHUHU ITpopaboTka ¥ TIOBTOpEHME JIEKIIMIOHHOTO
BbIOOpA BapuaHTa Pa3BUTHS 20 8 4 4 - - - - 12 - Marepuara.
3/7IEKTPUYECKON CeTH W3yuenue suTepatypsl: [2] c. 271-279.
6 | Kypcoso#i npoekt/paboTa 72 8 - - - 16 4 0,3 51,7 - CoryiacHO rpa)viKy BbITIOJTHEHHS
7 OK3aMeH NPOBOAUTCS B MHCbMEHHOU
JK3aMeH 36 8 - - - - - 2,5 - 33,5 dopme 110 buteTam
COIJIaCHO MporpaMMe 3K3aMeHa
Htoro: 216 16 16 16 16 4 2,8 | 111,7 33,5

[pumeuanue:J/lek — nekiuu; [Ip — npakTrueckue 3aHsaTHs; JIab — mabopaTtopHbie paboThl; KITP — ayuTOpHBIE KOHCYJ/IbTAllUM 10 KYyPCOBBIM
npoektam/paboram; MKKII — wHAMBHyanbHble KOHCY/IbTAlIMM MO KYPCOBBIM MpoekTtam/pabotam; ITA — mpomexytouHasi atrectaiws; CP —
camocTosiTe/IbHast paboTa CTyZeHTa.




3.2. KpaTkoe coaep:xaHue pas/jejioB
8 cemecTp
1.HopmamugHo-mexHuueckds 0OKyMeHmayus, ucnoab3yemds npu NpoeKmupogaHuu
s1ekmpuyeckux cemeti. Cxema passumus 31ekmpuueckoti cemu 39C

HopmatuBHO-TeXHMUeCKasi [JOKYMeHTallysl, UCIo/Ib3yeMasi MpU IMPOeKTUPOBAHWK pa3BUTHS
JHEProCUCTeM U JJIeKTpUueckux ceredl. OOImye cBefeHWs O TPOEKTUPOBAHUM. 3a/jlaHWe Ha
npoektupoBaHue. [IpoekTHast JoKymeHTalus. Pabouasi JOKyMeHTaLusl.

2. Pacuémbl pescumos npu npoekmupoedaHuu pdzeumusi 3/1eKmpo3Hep2emuyeckux cucmem u cemell

O6ocHOBaHWe Da3BUTHSI  3JIEKTPOIHEPreTUUeCKUX CHUCTeM. PacuéTbl peXUMOB TIpU
MPOEKTHPOBAHUM  pa3BUTHSI  J/IEKTPO3HEPreTUUeCcKWX CuUcTeM U ceredd.  [IpuMeHeHune
CTelMaM3MPOBaHHbIX ~ TPOrPaMMHBIX ~ KOMIUIEKCOB ~ TIpU  TIPOEKTHPOBAHWK  Pa3BUTUS
3/71eKTPO3HEPreTUYeCKUX CHUCTEM.

3. ObocHosaHue U 8b160p NPOBOOHUKOS JIUHULL 3/1eKmponepeday

Ob6ocHoBaHMe 1 BbIOOpP MPOBOJAHUKOB JIMHUH 3/1eKTporiepesiay. MexaHnueckre Harpy3kud Ha
TIPOBO/Ia BO3/YILIHbIX JTUHUMA. Pacuer cTpes mpoBeca. BrIOOp M30/STOPOB U TMHEMHOW apMaTyphbI
IIpY NIPOEKTUPOBAHUM BO3/yILIHbIX JIMHUN.

4. Bbibop mecma pasmeujeHus NoOCMAHyuu U CXembl 3/4eKmpudeckux coeQuHeHutl

Bribop MecTa pa3melneHUst MOJCTAaHIMKA U CX€MbI 3JIeKTPUUECKUX COoeJuHeHWH. Buibop u
TpOBepKa 3/1eKTpUYecKux armmapatoB. O6GoCHOBaHMe CIIOCOOOB OTrpaHWuYEHUsT TOKOB KOPOTKOTO
3aMbIKaHUSI.

5. TexHUKO-3KOHOMUYeCKUe Kpumepuu 8bl60pa 8apuaHma pdzeumus 31eKmpu4eckol cemu

OcCHOBHbIE TEXHUKO-9KOHOMHWYECKHe T[l0Ka3aTeau. KpuUTepuu TpUHATHS peLleHus Mpy
MPOEKTUPOBAHUM 3/IEKTPUUYECKUX CeTeH.

3.3. Tembl NpaKTUYECKHUX 3aHATUHMN

8 cemecTp
1. PacyeT cxeMbl C OJHUM UCTOYHUKOM NUTaHuUA (4 yaca);
2. Pacyet cxeMmsbl € IByMsl MCTOYHUKaMU NUTaHus (4 yaca);
3. Beibop npoBogoB BJI u TpancdopmaTopoB (4 yaca);
4. ObocHOBaHWe BapyUaHTa Pa3BUTUSI SHEProCUCTeMEI (4 yaca).

3.4. Tembl 1a00paTOPHBIX padoT
8 cemecTp
1. OnipesiesieHre TIpUBeIEHHOM U pacueTHOM Harpy3ku (2 yaca);
2. Pacuet pexxuma pasoMkHyToU cetu B ITK RastrWin3 (2uaca);
3. Pacuet pexxuma 3amkHyTOM cetu B I1K RastrWin3 (4 yaca);
4. Pacuet pexxuma ceTH ¢ AByMs uctouHukamu nutanus B [1K RastrWin3 (4 vaca);
5. PacueT pe)xvMOB ceTeli C pa3HbIMU HOMUHaIbHbIMU HanpsbkeHusiMU B [1K RastrWin3 (4 vaca)

3.5.PTP
PI'P yyeOHBbIM T/IaHOM He TPeyCMOTPEHBI.



3.6 TemaTnka KypCcOBbIX IPOEKTOB/ KYPCOBBIX padoT

8 cemecTp

KypcoBasi pabora Ha Temy «IIpoeKTHpOBaHHe PAOHHOM 3/IEKTPUUECKOU CeTH» (TI0 BApPHUAHTAM )»
I'paduk BbINO/THEHUSI KYPCOBOM padOTHI:

Yuebusiitgens | 1] 234|567 ]8]9]10[11]12]13]14]15]16] 3auernas
Pasnen 3aiura
KypCOBOMPabOTHI 1 2 3 4 KypCOBOM

paboThI
O6mwem paszena, % 45 20 25 10 —
BrinonHeHHbIV
00bem 45 65 90 100 -
HapacTaIIuM
urorom, %

Howmep o
Pa3zien KypcoBoiipaboThI
pasjena
1 PacueTr pe)xiMOB BapUaHTOB Pa3BUTHUS CETU
2 O60cHOBaHKe BbIOOpA BADHAHTA PA3BUTHSI AIEKTPUUECKOW CETH
3 Br160op cxem PY u TpaHchOpMaTOpOB Ha MOJCTAHIIASAX
4 O6ocHOBaHMe BbIOOPAa KOMMYTAIIMOHHBIX amiiapaToB




3.7. CooTBeTCTBHeE pa3/ie/ioB AMCIUIUIUHBI U (opMUPYEeMBIX B HUX KOMIIeTeHI[Ui

3aryiaHUpOBaHHbIE Pe3y/bTaThl 00yUeHHUs 10
JVCLIUTIITIHE

Kopw!l uHAMKaTOpOB

Howmep pa3fena JUCLUTIIMHGI (B
COOTBETCTBUH C 11.3.1)

O11eHOUHOE Cpe/ICTBO

THTT 1 HAUMEHOBaHUE
(B cooTBeTCTBUM C pa3zzenom 1) 2 3 4 5 6 ( )
3HaTh:
— MeTO/ibl pacyeTa yCTaHOBUBIIMXCS PeKUMOB X X | Oruer no npaxmiyeckim paGoram Ne 1.2,
SNIEKTPUYECKHX CeTeld IMK-1.1 3K3aMeH, KypcoBasi paboTa, 5K3aMeH
— ycoBUst 000CHOBaHUS ¥ BbIOOpA BapyUaHTa X X Tecr 1,
Pa3BHUTHsI 7IEKTPHUECKOM CeTH [K-1.2 OTueT no MpakTU4ecKoi pabore 2,
KonTposnbHasi pabota Ne 4, KypcoBast
paborTa, 9K3aMeH
YMeth:
— IIPOMU3BOJUTE pacyeT YCTaHOBUBIIMXCS PEXKHUMOB X X KonTponbHas pabota 1, oTuer
o IK-1.1 sabopaTopHbIX paboT, KypcoBasi paboTa,
3/IeKTPUYECKUX CeTer SK3aMeH
— MPOU3BOJUTH BBIOOP U MPOBEPKY MPOBOAOB BJI 1 X | X X Orer no npakTireckim paboram Ne 34,
I1K-1.2 KouTponbHbie pabotsl Ne 2,3, KypcoBas
3/1eKTPO0O0DPY/J0BaHUS P p P
P PYZA paboTa, 5K3aMeH




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OILIEHOYHBIE MATEPHAJIBI
J/IA TEKYINETO KOHTPOJ/IA YCIEBAEMOCTHU UM ITPOMEXYTOYHON
ATTECTAIVHA 110 JUCHHUIVIMHE

4.1. TeKyluii KOHTPOJIb yCIIeBaeMOCTH M0 AUCIUIUINHE:
8 cemecTp
— TeCTUPOBaHue:
1.HopmaTuBHO-TexHHUYeCKass [JOKyMeHTalys, WCIOo/b3yeMass [pU  [POEKTUPOBaHUU
3/IeKTPUUECKUX CeTel;
— KOHTPOJIbHBIE PabOTHI:
1.PacuéTel pe>XxMOB IIPU NTPOEKTHPOBAHUU 3/IeKTPUYECKUX CeTel
2.Brib0p MPOBOAHUKOB JIMHUM 371eKTporiepeau
3.Beibop MecTa pa3MerieHust Mo/ICTaHIUN
4. ObocHOBaHMe BbIOOpa BapyaHTa Pa3BUTHS 3JIeKTPUUYECKOMN CeTH
— OTYeThI 7ab0paTOpHBIX paborT:
1. OnpezeneHue NpuBeZileHHON U paCyeTHON Harpy3Ku;
2. Pacuet pexxuma pasoMkHyTOU cetu B ITK RastrWin3;
3. Pacuet pexxvma 3aMkHyTOM ceTH B I1K RastrWin3;
4. PacueT pexxuma CeTH C JByMs UCTOUHUKaMU nutaHus B ITK RastrWin3;
5. PacueT pe)xuMOB ceTeli C pa3HbIMU HOMHHaIbHbIMU HanpsbkeHUssMu B [TK RastrWin3.
— KypcoBasi pabota: «I[IpoekTpoBaHHe pallOHHOM 3/IEKTPUUECKOH ceTh» (TI0 BapUaHTaM)»

BannbHO-pelTUHIrOBasi CTPYKTypa AUCLUIIMHBI TIPHBeZieHa B MPU/IOXKeHUH A.
BannbHO-peRTUHTOBast CTPYKTYpa KypCOBOUM PabOTHI SIBJISIETCS TPUIOKeHHeM b.

4.2. IIpome)xyToUHasi aTTecTalys Mo AUCHUI/IMHE (UaCTH AUCLUIIAHBI):
8 cemectp
JK3aMeH.
OrjeHKa oripefiesisieTcsl B COOTBeTCTBUU C [TonoxkeHreM 0 Oa/ljibHO-PEMTUHIOBOM CHCTEMe
ans crygentoB HUY «MOW»Ha 0CHOBaHMM CeMeCTPOBOM U 5K3aMeHALMOHHOM COCTaBJISIOIIUX.

B npunoskeHue K AUIJIOMY BBIHOCUTCS OL|eHKA 3a 8 ceMecTp.

IIpumeuanue:OrleHOUHble MaTepuasnbl [0 AUCLUIVIMHE TpuBeJeHbl B (DOHJE OLIeHOUHBIX
Marepuasos OITOII.

5. YYEBHO-METOJUYECKOE OBECITEYEHUWE JUCIHUII/IMHBI

5.1. ITeyaTHbIe U 3/IeKTPOHHbIE U3JAHUSA:

1.JIpikuH, A.B. DjieKTpyuyeckue CHUCTeMbl U CceTH : yueOHWK : [16+] / A.B. JIbIkuH ;
HoBocubOupckuii  rocyJapCTBeHHBIM  TeXHUYeCKWH  yHuUBepcuTeT. —  HoBocuOHpCK
HoBocubupckuii TocyapCcTBeHHbIM TeXHUUeCKui yHuBepcureT, 2017. — 363 c. : wm., Tabm. —
(Yuebnuku HI'TY). — Pexxum pmoctyma: no nogmucke. — URL: https://biblioclub.ru/index.php?
page=book&id=575236 (mara obpaienus: 30.11.2020). — bubsuorp.: c. 329-332. — ISBN 978-
5-7782-3037-8. — TeKCT : 3/1eKTPOHHBIM.

2.PogpirmHa, C.B. TIpoekThpoBaHWe U SKCIUTyaTallds CHUCTEM 31eKTPOCHaOKeHUs:
riepefiaua, pacrpeziesieHye, mpeobpa3oBaHue 3jeKTpuueckoi sHepruu : [16+] / C.B. Pogpirvsa ;
HoBocubupckuii  ToCyJapCTBeHHBIM  TeXHUUECKWN  yHUBepcuTeT. — HoBOCHOMPCK
HoBocnbupckuii rocyjapCTBeHHbIN TexXHUUeckuid yHuBepcuret, 2017. — 72 c. : Tabm., rpad.,
cxeM. — Pexum gocrynma: mno mogmucke. —  URL: https:/biblioclub.ru/index.php?



page=book&id=573854 (mara obpamenus: 30.11.2020). — ISBN 978-5-7782-3341-6. — TekcT :
3/1eKTPOHHBIMN.

3.JIeikuH, A.B. PacnpesenuTenbHble 37eKTpUueckude ceTd : ydeOHoe mocobue : [16+] /
A.B. JIbikuH ; HoBoCMOMPCKMIA rOCyiapCTBeHHBIN TeXHUUeCKUH yHHUBepcuTeT. — HoBOCHOUPCK :
HoBocnbupckuii rocyZapcTBeHHbI TexHHuUeckuid yHuBepcurtet, 2018. — 115 c. : wum., Tabu.,
cxem., rpad. — Pexum pgocryna: no mnoamucke. — URL: https://biblioclub.ru/index.php?
page=book&id=576415 (mata obparmenus: 30.11.2020). — Bubunorp.: c. 87-88. — ISBN 978-5-
7782-3537-3. — TeKCT : 3/1eKTPOHHBIMN.

4.5pom, B. A. Dnektpuueckue cuctembl U ceTh. KypcoBoe TpoeKTHpOBaHHe : yuebHOe
nocobue / B. A. fpomi, A. B. Edanos, C. C. fIctpe6oB. — CankTt-Iletepbypr : Jlans, 2020. —
172 ¢. — ISBN 978-5-8114-5161-6. — Tekcr: »3nekTpoHHbIV // JlaHb : 3/€KTPOHHO-
oubmoreunass cucrema. — URL: https://e.lanbook.com/book/147106 (maTa obpaiijeHus:
30.11.2020). — Pexxum focTymna: /151 aBTOPU3. T0J/Ib30BaTeIeNn.

5.2/IunieH3MO0HHOE M CBO0OOAHO PacHpoCTPaHsAeMoenporpaMMHoe odecrieueHue:
1. MicrosoftOffice
2. Mathcad 15
3. RastrWin3

5.3. nTepHeT-pecypchl, BKIOYas npodeccuoHanbHble 0a3bl JaHHBIX H HH()OPMAI[HOHHO-
CIpaBOYHbIE CUCTEMBI:

YHuBepcureTckas nHpopmauoHHas cuctemMa «POCCHUA» https://uisrussia.msu.ru

CripaBouHo-TipaBoBasi cucteMa «KoHcynbTanT+» http://www.consultant-urist.ru

CrnipaBouHoO-TIpaBoBas cuctema «['apanT» http://www.garant.ru

basaganubix Web of Science https://apps.webofknowledge.com/

baza gannbix Scopushttps://www.scopus.com

[TopTan oTKpbITHIX JaHHbIX Poccuiickoi ®enepauuu https://data.gov.ru

ba3a OTKpBITBIX [JaHHBIX MUHUCTEPCTBA TpyJa U COLMA/NbHOW 3amuTthl  Pd
https://rosmintrud.ru/opendata

baza ganHbix HayuHoii snektpoHHoil 6ubmoreku eLIBRARY.RU https://elibrary.ru/

ba3a paHHbIX NpodeccMOHaNbHBIX CTaHAAPTOB MUHHMCTEpPCTBA TpyAa U COLMAIbHOMN
3alLAThI P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-
reestr-professionalnykh-standartov/

ba3bl faHHbIX MUHKCTEPCTBA 9KOHOMUUeCKOro pa3Butus P http://www.economy.gov.ru

ba3a oTkprIThIX faHHbIX PocuumonuTopunrahttp://www.fedsfm.ru/opendata

OnekTpoHHast 6a3a gaHHbIX «M3maTenbeTBo JlaHb» https://e.lanbook.com

denepanbHas rocyapcTBeHHas HH(GopMalMoHHas cructeMa «HaloHambHast 3/1eKTpOHHAs
o6ubmoTeka» https://H36.pd

HaronaneHbIN nopTan oHaiiH 00yueHust « OTKpbeITOe ob6pa3oBaHue» https://openedu.ru

OnektpoHHast 6a3a faHHbIX "Polpred.com O630p CMU" https://www.polpred.com

OdurmanbHbiii callT PesiepajibHOTO areHTCTBA IO TEXHUUECKOMY DeryJIMpOBaHUIO M
MeTpoJioruu http://protect.gost.ru/

OnekTtpoHHast bubmmoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCIIUIL/TMHBI

JIeKI[UKM TIPOBOJATCS B YyueOHBIX ayAUTOPHUAX, CHAOXKEHHBIX MYJIbTUMEeAUUHBIMU
CpeACTBaMHU [i/Il WHTEPAaKTUBHOTO OOyueHWs, 00OOpY/JOBAaHHBIX HarJIIAHBIMA T10COOUSAMH,
obopyJoBaHueM I8 TOKasa oOOyvawroIMX  MarepuasioB  (TelneBU30p), CpeACTBaMHU
3BYKOBOCITDOM3BEZIEHUS, ZIOCKOM  ayJAWTOpHOW, O00Opy/Z0OBaHWEM [ijis  TIpe/ICTaBJIeHUS
ripe3eHTalvi (T/1a3MeHHasi MaHe b, epCOHa/IbHbIA KOMITbIOTED).



JlabopaTopHble 3aHSITUS TIPOBOAATCS B KOMITBIOTEDHOM KjlacCe C TIPUMeHeHUeM
nporpaMMHOro  Komruiekca  RastrWin3. Heobxogumoe  mporpamMmmHoe — obecrieyeHue:
MicrosoftOffice, Mathcad 15.



. IIpunoxenneA
BAJUVIbHO-PEUTUHI'OBASA CTPYKTYPA JUCIUIL/INHBI
TTIPOEKTUPOBAHME 3JIEKTPUUYECKUX CETEM

(Ha3BaHMe AWCLIUIIINHEI)

8cemecTp
IlepeyueHb KOHTPO/IBHBIX MEPONPHUATHM TeKYLIero KOHTDPOJS YCHeBaeMOCTH 0
AUCLIUIIMHE:
KM-1  Tect «HopmaTUBHO-TexHHUYeCKas JOKYMeHTallys, UCII0/Ib3yeMast I1py
MIPOEKTHPOBAHUU 3JIEKTPUUYECKUX CeTel»
KM-2  KonrposbHast paboTa «PacuéTsl pe>KMUMOB TP MTPOEKTHPOBAHNH 3TT€KTPUUIECKUX
ceTei»
KM-3  KontpossHast paboTta «BeiO0p IPOBOTHUKOB JIMHUIA 3/IEKTPOIIepeiau»
KM-4  KonTtposibHasi pabota «Bbibop MecTa pa3MelijeHus TIOCTaHLIN»
KM-5  KonrpossHast pabota «O60cHOBaHMe BRIOOpA BApPHAHTA Pa3BUTHS JI€KTPHUUECKON
ceTn»
KM-6  Otuet JIP Ne 1. OnipesienieHrie IprBeJeHHOW U PaCUeTHOW Harpys3Ku
KM-7  Ortuet JIP Ne 2. PacueT pexxuma pa3oMkHyTol ceT B [1K RastrWin3
KM-8  Ortuer JIP Ne 3. Pacuet pesxuma 3aMkHyTOU ceTH B ITK RastrWin3
KM-9 Otuet JIP Ne 4. PacueT pekuMa CeTH C ABYyMsI UICTOYHHUKaMU nuTaHus B [TK
RastrWin3
KM-10  Ortuet JIP Ne 5. PacueT pe)xMMOB ceTeli C pa3HbIMH HOMUHA/IbHBIMU HaIpsDKeHUSIMU
B [IK RastrWin3

Bup npoMe)xyTo4YHOM aTTecTaliy — SK3aMeH

TpyAoeMKOCTh AUCHUTIIUHLI = 5 3.e. (6e3 yueta KIT/KP)

Nupexc KM:

M-
KM-2
KM-
KM-4
KM-
KM-6

M-
KM-8
KM-9
KM-10

OK3aMeH

Pazpen qucuuyrnivHb

Howmep
nNnAaRMAMA

HopMaTuBHO-TexHHUecKast
JIOKyMeHTaLysl, UCIo/Ib3yeMasi 1Py
1 | npoekTupoBaHMM 3/IEKTPUUECKHX + +
cetei. CxeMa pa3BUTHS
anekTpruyeckor cetu 33C

Pacuérsl PeXHUMOB pu
o | TPOEKTUPOBaHUH pasBUTHS
3/1eKTPOSHEPreTUUeCKUX CUCTEM U
cerelt

3 O6ocHOBaHKe U BbIOOD MPOBO/IHUKOB
JIMHUU 3JIeKTpoIiepesay

Bei6bop MecTta pa3MeleHnst
4 | moACTaHIMU U CXEMBI 3JIEKTPUUECKUX + +
coeIMHEHUH
TeXHUKO-7KOHOMHUYEeCKHe KpUTepun
5 | Bbibopa BapuaHTa pa3BUTHA + + + + + +
JIeKTPUYECKOHN CeTH
6 | KypcoBas paborta + |+ | + + + + + + + + +

MuHuManbHbli Oaiza KM | 4 | 4 | 4 4 4 4 4 4 4 4 20
MaxkcumasbsHeiii 6bami3aKM | 6 | 6 6 6 6 6 6 6 6 6 40




BAJ/IVIbHO-PEUTUHI' OBASI CTPYKTYPA
KYPCOBOWPABOTEI 11O JUCITUITI/IMHE
[TPOEKTMPOBAHME D3JIEKTPMUECKUX CETEU

ITpunoxenue b

(Ha3BaHMe JUCLUIUINHBI)

8 cemecTp
[TepeueHb KOHTPO/IBHBIX MEPOINPUATUM TEKYIIEero KOHTDOJSA YCIeBaeMOCTH II0 KypCOBOU
pabore:
KM-1 cobmogenue rpaduka BoimosHeHus: KP
KM-2 cobmozmenue rpaduika BoimosiHeHUs: KP
KM-3 cobmogenue rpaduka BoimosHeHus: KP
KM-4 cobmopenue rpaduka BoimosHeHus KP 1 kauectBo odopmitenust KP
Tpynoemkocts KP =1 3.e.
Homep | Pa3zen kypcosoro Nupekc KM: KM-1| KM-2 | KM-3 | KM-4
pa3ziesia | MpoeKTa/KypcoBoy paboThl
1 PacyeTr pe>xuMOB BapHaHTOB pa3BUTHS CeTH + +
2 Ob6ocHoBaHMe BbIOOpA BapyaHTa Pa3BUTHS N .
371eKTPUUECKOU CeTU
3 Bri6op cxem PY u TpaHchopMaTopoB Ha N .
MO CTaHLUAX
4 Ob6ocHOBaHMe BbIOOPa KOMMYTALIMOHHBIX .
arrapaToB
MuHuMasbHbIN 6ant 3a KM 15 15 15 15
MakcumanbHbIi 6at 3a KM 25 25 25 25




MuHUCTEpPCTBO HAYKH M BbIcLIEro o0pa3osanus P®
denepajibHOE TOCyIapCTBEHHOE 0I0KeTHOE 00pa3oBaTe/IbHOE YUPEeKIeHUe
BbICLIEr0 00pa3oBaHus
«HanmoHanbHbIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»
®duauaa PI'bOY BO «<HUY «MIHW» B r. Bokckom

Hanpagisienue noarorosku: 13.03.02 DiieKTpo3HepreTuka v 3J1eKTPOTEXHUKA

IIporpamma 0akanaBpuara: JJIeKTPOIHepreTH4ecKue CHCTeMbl M IM(POBbIe TEXHOJIOTHUH;
KBanudpukauus (cTeneHb) BLINYCKHUKA: 0aKaJIaBp

dopma o0yueHusi: OUHas

OueHoYHbIe MAaTEPHAJIBI MO TUCIHIIINHE

F1.B.20 MIPOEKTUPOBAHME DJEKTPUYECKUX CETEA

Boxcknii 2022



OueHouHblE MaTepUaNbl IO JUCUUIUIMHE MpeAHa3HAYeHbl JUIsl OLEHKU: JOCTHUKEHUS
o0y4aroIMMHCS ~ 3aIUIAHUPOBAHHBIX  PE3yJbTAaTOB  OOydYeHHs 1O JAWCHUIUIMHE, JTama
(dbopMUpOBaHUS 3aMJIaHUPOBAHHBIX KOMIIETEHIIUN U YPOBHS OCBOCHHUSI TUCIUTIINHBI.

OneHouyHble MaTepHalibl O JAUCHUIUIMHE BKJIIOYAIOT OLICHOYHBIE CPEICTBA JUISl IIPOBEACHUS
MEpONPUATHI TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MMPOMEKYTOYHON aTTECTALIUU.

OneHouHble CpeACTBA JUIS OLCHKH 3aIUITAHUPOBAHHBIX  PE3yJNbTAaTOB OOydYeHHUs TI0
JUCUUIUIMHE, COOTHECEHHBIX ¢ MHAUKATOPAMH JOCTUKEHUSI KOMIIETCHIIMI:

Kongsr
3aruraHupoBaHHBIC PE3yJIBTATHI O0YUEHUS T10 WHIUKAaTOPOB O11eHOYHOE CPEICTBO
JHCIUTUTIHE JTOCTHKSHUS (TMI ¥ HAUMEHOBAHMUE)
KOMIICTCHIIUH
3HaTh:
OT4er 1o NpaKTU4YECKUM
— METO/IbI pacyeTa yCTaHOBUBIIUXCS PEKUMOB OIK-3.1 pabortam Ne 1,2, kypcoBast
IEKTPUYECKUX ceTel paboTta, 3K3aMeH
— ycoBHsI 000CHOBaHUS U BbIOOpa BapHUaHTa Tecr 1,
Pa3BUTHSL JIIEKTPUUYECKON CETU OTtyeT no npakTUYECKOn

OIIK-4.1 | pabore 2, KonTposbHas pabota
Ne 4, kypcoBast pabora,
9K3aMeH

YMerTh:

KoHnTtponbhas pabora 1, otuer

OIIK-3.1 71a00paTOpHBIX padoT,

KypcoBasi paboTa, IK3aMeH
OT4er 1o NpaKTU4YECKUM

— IPOU3BOANTH BBIOOP M MPOBEPKY IPOBOIOB pabotam Ne 3,4, KoHTpOsIbHBIC

OIIK-4.1
BJI u snextpoobopynoBanus paboter Ne 2,3, kypcoBast
paboTa, FK3aMeH

— OPOU3BOAUTH PACUCT YCTAHOBUBIIUXCA
PCKUMOB SJICKTPUUICCKHUX cereit




Copnep:xanue oueHOYHBIX cpeacTB. llIkana u kpuTepuu oueHNBaHUS

Tect Nel ((HOpMaTI/IBHO—TeXHI/I‘IeCKaH AOKYMCHTalus, UCII0JIb3yEMas IIpUu
MPOCKTUPOBAHNHU IJICKTPUICCKUX CeTei»

1. Ilepeuncnure coctaB pas3leiaoB IPOEKTHOM JOKYMEHTALlMM HAa CTPOUTENBCTBO JIMHUU
aNeKTponepeaay

2. Yrto cornacHo I[loctanosnenuto IIpaButensctBa PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocTtaBe pa3lenoB MPOEKTHON JOKyMEHTAllMM M TPeOOBaHUSX K HMX COJIEPKaHUIO»
coziepkuT pasnen «llosicaurenpHas 3anucka»?

3. Uro cornacHo IlocranoBnenuto [IpaBurensctBa PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocTtaBe pa3lenoB MPOCKTHON JOKYMEHTAlMM W TPEOOBAaHUSAX K WX COJICPIKAHUIO»
coniepkuT pasnen «IIpoekt monocsl oTBOAA»?

4. Yro cornacHo [loctanosnenuto IlpaBurenscrea P® Ne 87 ot 16.02.2008 (pex. ot 23.01.2016)
«O cocTtaBe pa3lenoB MPOEKTHON JOKyMEHTAllMM M TPeOOBaHUSAX K HX COJEPKaHUIO»
COZepKUT pazfien « TexHoIorn4eckrue 1 KOHCTPYKTUBHBIEC PEIICHHS TMHEHHOTO 00BEKTa?

5. Uro cornacHo IlocranoBnenuto [IpaBurensctBa PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocTtaBe pa3lenoB MPOCKTHON JOKYMEHTAlMM W TPEOOBAaHUSAX K WX COJCPIKAHUIO»
CONICPKUT pazien «3HaHus, CTPOSHUS U COOPYKEHHs, BXOAAIIUME B UHPPACTPYKTYPY
JTUHEHHOTO 00BEKTa»?

6. Urto cornacHo IlocranoBnenuto [IpaBurensctBa PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocTtaBe pa3lenoB MPOCKTHON JOKYMEHTAlMM W TPEOOBAaHUSAX K WX COJCPIKAHUIO»
coniepkuT pasnen «[Ipoekt opraHuzay CTpOUTEIHCTBA» ?

7. Yto cornacHo [locranoBnenuto [IpaButenbcrBa PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocTtaBe pa3lenoB MPOEKTHON JOKyMEHTAllMM M TPeOOBaHUSAX K HMX COJEPIKaHUIO»
conepxut pazzaen «IIpoekT opranuzaiuu padoT Mo CHOCY (IEMOHTaXy) TUHEHHOTO 00BeKTa»?

8. Uro cormacuo IlocranoBnenuto IIpaBurensctBa PO Ne 87 ot 16.02.2008 (pexn. ot 23.01.2016)
«O cocTtaBe pa3lenoB MPOCKTHON JOKYMEHTAlMM W TPEOOBAaHUSX K WX COJCPIKAHUIO»
COJICPKUT paznen « MeponpHsITHs 10 OXpaHe OKpYKaroIIen cpeby?

9. Yto cornacHo [locranoBnenuto [IpaButenbctBa PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocTtaBe pa3lenoB MPOEKTHON JOKyMEHTAllMM M TPeOOBaHUSX K HMX COJEPKaHUIO»
COZEPIKUT pazzies «MeponpusTHs 0 00eCIeUeHHIO MOKapHOI 0e30macHoCTH» ?

10. Yro cornacHo ITocranoBnenuto [IpaBurensctBa PO Ne 87 ot 16.02.2008 (pex. ot 23.01.2016)

«O cocraBe pa3leNoB MPOCKTHOH JOKYMEHTAllMd W TpPeOOBaHUSIX K HMX COJCPKAHUION
coJlepkUT pazaen «CMmeTa Ha CTPOUTETHCTBO» ?

ITo pe3ynbraTaM TECTUPOBAHMS BHICTABIISIETCS:
— 6 O0aioB, eci paBUIILHO BhIMoJHEHO 100% 3amanus.
— 5 0annoB, ecu MPaBUIILHO BHITIOTHEHO HE MeHee 85% 3aiaHus;
— 4 Ganna, eciu MPaBUIBLHO BBITIONHEHO He MeHee 70% 3amaHusl.

Kontpoabsnas padora Nel.
Tema: PacyéTnl peXXUMOB IIPU OPOEKTUPOBAHUM DIEKTPUUYECKUX CETEN
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Pacuer MEPETOKOB MOIIHOCTU HPOU3BECCTH, UCITIOJIL3YA IPOT] paMMHHﬁ Komiuieke RastrWin3.

I[To pe3ynbTraTaM KOHTPOJIBHOM paOOThI BHICTABIISIETCS:
— 6 6a/wioB, eciu MpaBWILHO BhITONHEHO 100% 3amanus.
— 5 6ayutoB, eciy MPaBWIBHO BHITIOJIHEHO HE MeHee 85% 3amanus;
— 4 Gaya, eciy MPaBWIBHO BHITIOJIHEHO He MeHee 70% 3amaHus.

KonTpoabHas padora Ne2.
Tewma: BriOop IpOBONHKUKOB IMHHIA ANEKTponepenay

BBI60p CequI/Iﬁ HpOBOHOB JIUHUH BHeKTpOHepeI[a‘lI/I HpOI/ISBOﬂI/ITCH 110 BCINMYHUHC
. E._, Mm?
SKOHOMMHNYCCKOM ITJIOTHOCTH TOKA < 3! .
I max ~ @1 " O
E,.= - .

IK
.IBK

I

rac “max — I[J'II/ITGJ'IBHHﬁ TOK I10 IMHUKX B HOPMAJIbHOM PECKUME MaKCUMaJIbHBIX HArpy3ok, A,

. _ 2 B
Jsx — skoHOMMUECKas I0THOCTH TOKA (J35 = L1A/mMm npu Tnax = 4800 9,

4



@3 — k0> (PUIMEHT, yUUTHIBAIONIMIT N3MEHEHHE HArPY3KH B TIEPCIEKTHBE YKCILTyaTaIlHu

JINHUU (arl =1 st muHui HanpsbkeHuem 110-220 kB u = 0,9 JUISL JINHUM HanpsDKEHUEM
500 xB);

@1 _ xo>((UIMEHT, YUNTHIBAIOIUIMI MIOTHOCT Tpaduka Harpy3ku paiiona (%t = 1,05
upit Trnae = 48009, K,y = 1y,

PaccuntanHoe ceueHure MpOBOIOB OKPYTIISIETCs 10 ONMKaNIIero CTaHgapTHOTO.
BreiOpanHoe ceueHHe MOJICKUT TMPOBEPKE MO HATPEeBYy MpU MPOTEKaHWU TOKa B Hamboiee
TSDKEJIOM — MOcJieaBapuiHOM pexkume. [Ipu mpoBepke TOK B MOCICABAPUMHOM  PEXUME
CpaBHUBACTCS C NOIIYCTUMBIM.

ITo pe3ynbraTamMm KOHTPOJILHOW PaOOTHI BEICTABIISETCS:
— 6 6aytoB, ecnu nmpaBwIbHO BhITOIHEHO 100 % 3amanus.
— 5 6anoB, eci MPaBWJILHO BHITIOJIHEHO He MeHee 85 % 3amanus;
— 4 a1, eciiy MPaBUIILHO BBINIOJIHEHO HEe MeHee 70 % 3aiaHus.

KonTpoabHnas pabora Ne3.
Tewma: Boibop MecTa pa3MeneHus noACTaHIINU

Jano: renmian 3x2 KM ¢ cuiioBbIMH Harpy3kamu 11exoB (1 ki = 0,1 km)

[TapameTp Howmep nexa
111 112 113 114 115
P, kBt 100 160 1000 400 25
X, KM 0,6 1,45 2,4 1,55 0,4
Y, km 1,45 1,25 0,9 0,55 0,4
cos ¢ 0,7 0,75 0,9 0,8 0,6
Tpebyercs:
e onpeaenuTs koopauHatel [[9H akTUBHBIX;
o onpenenanTs koopauHaTel LIOH peakTuBHBIX;
o HAHECTHU JaHHbIC HA I'€H IUIaH.
Pemenne:
o Hanocsarcs Ha TeHIuian neHTpsl anektpuueckux Harpysok (LIEH) kaxmoro nexa (puc. 1),
Mactrad rermiaga m; = 0,2 km/cM.
o OrnpeaensroTcst paAnyChl KPYTrOB aKTUBHBIX M PEAKTUBHBIX HArpy30K, UCXOS U3 MaciiTada
TeHIUIAHA.
o Ornpenensercst MaciiTad akTUBHBIX (M,) HATPY30K, UCXO/As U3 MaciiTaba reHriaHa.
[Tpuaumaercs mis Haumenbineit Harpysku (L15) paguyc R,s = 0,1 kM, Torma

— Py — 2 — 2
m, = — = — = 769 kBT/uM
mRZ  3,14-0,1°

= 800 kBT1/xm>

m
IIpunumaercs = 2@

Omnpenensiercst paguyc Al HAWOONbIIeH HArPY3KH MPH MMPHHATOM MaciuTade

|| P, || 1000

NI wm, wl 3,14 -800
Hanecenue Harpys3o0K Ha I'CHIIJIaH B JaHHOM Macirrade BO3MOXHO, MacIrad
YTBEp KAacTCA.
OHpeI[eJ'ISIIOTCH paanyChl KPYTOB Uil OCTAJIBHBIX HAI'PY30K:
—
|_Fi
‘bql mmy B

9

= 0,63 KM

R .=

i

i

;=2-107% /P,



A ¥, km

my = 0,2 KM/cM
27 s = 800 KB1/kM?
my = 800 kBap/kM*
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Kaprorpamma Harpysox

OrnpenensroTcsl peaKTUBHBIE HATPY3KH KaXK0TO 1eXa U3 COOTHOIICHUS
Q; = Pitgo,
b

tgm.
rae 9% OTIPEIETISITCS IO COSd;.

Pesynbratel 3aHocsaTCsl B «CBOJIHYIO BEIOMOCTh HArpy30K LIEXOBY.

OnpenensitoTcst paArychl KPyroB JJIs PEaKTUBHBIX HArpy30K IIPHU TOM ke MaciuTtade, T.€. Ipu

m, = 800 xeap,/KM>
F p/ o hopmyie

A
R, =2-1072/q;

Pe3ynbratel 3aH0CATCS B « CBOJIHYIO BEIOMOCTh HArPy30K LIEXOBY.
Harpy3ku kpyramMmu HaHOCSITCA Ha T€HIUIAH, aKTUBHBIE — CIUIOLIHOW JINHUEHN, pEaKTUBHBIE —
LITPUXOBOIA.

Omnpenensitorcs yciaoBHble LIOH akTUBHON U peakKTUBHOM:
i=1 P;X; 100-0,6+160-1,45+1000-2,4+ 400-1,55+ 25-0,4

2l — n =2 KM
" P, 100 + 160 + 1000 + 40 + 25
" PY, 100-145+160- 1,25+ 1000-0,9 +400- 0,55+ 25-0,4
Yoo = =2 = = 0,88 kM
" P, 100 + 160 + 1000 + 40 + 25
Bo6mu3u touku 4(2,0;0,88) pacnonararot ['TIII.
o _ IaQX, _102-06+141-145+480-2,4+300-155+33-04 _
= = = 2,3 kM.
D X} 102 + 141 + 480 + 300 + 33
L _ ZL.QY _102-145+141-125+480-09+300 05543304 _
= = = U, KM,
D X] 102 + 141 + 480 + 300 + 33

Bomusu Touku B(2,3;0,83) pacnonarator KKY wnu cuaxponnsiii kommencatop (CK).
CocraBinsieTcs KapTorpaMma Harpy30K JUisl BCETO MPEANPUATHS K HAHOCATCS
CBojiHasi BEIOMOCTh Harpy30K LIEXOB

[TapameTp Howmep nexa
11 2 113 114 s
P, xBt 100 160 1000 400 25




R 0,2 0,25 0,63 0,4 0,1

& KM

cos ¢ 0,7 0,75 0,9 0,8 0,6
tg ¢ 1,02 0,88 0,48 0,75 1,33
0, kBap 102 141 480 300 33
Ry on 0,22 0,25 0,44 0,35 0,11

NuauBuyanbHbIe 3a1aHUS

Bapuant | {1 112 113

P,kBr | X; [Y: |[cosd | P kBt | X5 | Y, |cosd | Ps,kBr | X5 |Ys [cosd
1 680 09| 03| 09 780 0,8| 09| 0,88 330 1107 0,83
2 1150 | 1,2] 04| 091 480 | 04| 0,8 0,82 1140 11 09| 092
3 1090 | 0,3] 03| 0,89 330 0,2] 0,7] 0,96 7701 0,8 | 1,3] 0,89
4 470 1,1 ] 0,2 ] 0,79 110 0,1 | 0,5] 0,83 1200 0,5] 09| 0,83
5 840 | 0,8 0,7] 0,94 200 1,1 0,9 0,99 200 1,1 ] 1,3] 0,79
6 60| 1,1| 06| 0,79 1150 | 1,1 | 0,8 | 0,86 230 0,7] 0,9 0,77
7 490| 0,5] 0,6 | 0,89 830 0,8]| 0,6 0,79 170 0,5] 1,L1| 091
8 170 | 0,8 | 0,3| 091 590 0,2 0,5] 0,79 990 | 0,1 | 0,4] 0,94
9 1150 | 0,7 0,1 | 0,84 910 0,9 0,6 | 0,94 380 0,2| 0,6 0,96
10 720 0,3| 0,3| 0,97 1160 | 0,1 | 0,7] 0,88 1080 | 0,2] 0,1 | 0,78
11 60| 0,2] 03] 0,79 1160 | 0,1 | 0,2] 0,82 1090 | 0,5] 0,5] 0,98
12 730 | 04| 0,5]| 0,82 330 0,5| 0,1 ] 0,96 400 11 02] 0,99
13 970 | 0,2 | 0,8 0,95 1080 | 0,3| 0,8 | 0,89 1050 | 0,5] 0,2 ] 0,78
14 350 0,7 0,6 | 0,77 870 | 04| 0,8| 0,84 7701 0,2 0,9 0,85
15 150 0,8] 0,8 | 0,96 800 | 0,3] 041 0,77 430 0,5] 0,3 0,98

ITo pe3ynbraTamMm KOHTPOJILHOW PaOOTHI BEICTABIISETCS:
— 6 6amoB, ecnu mpaBmILHO BhIoNHEHO 100 % 3amanus.
— 5 6auIoB, eciii MPaBWILHO BBITIONHEHO HE MeHee 85 % 3amaHus;
— 4 6ay, ecnu MpaBWIBHO BhITIOJIHEHO HEe MeHee 70 % 3amanus.

KonTpoabHas patora Ne4.
Tema: O00ocHOBaHME BEIOOPA BADUAHTA PA3ZBUTHUS IEKTPUIYECKON CETH

DKOHOMHUYECKH Oojiee BBITOJHOW OyaeT KOH(UTypamus CeTH, MMEIoIas HauMEHBIINE
IPUBEJEHHBIE 3aTPAThl, KOTOPBIE ONpPENENAI0TCs 10 hopMyIIe:

3=Eu-K+H,

I'ne En — HopMaTuBHBINA K03 PULIHEHT 3(HEKTUBHOCTH KAUTATBHBIX BIOKEHHH.

1.5.1 TexHUKO-2KOHOMHYECKOE€ OOOCHOBAaHME BBHIOOpA KOH(GUTYpallUUd CETH I TIEPBOTO
BapHaHTa CXEMbI

Onpenenum KanutaiabHble 3aTparhl Ha BJI:

I{:LE = Z I{:ﬂ' '
1

OHpGI{GJ’II/IM KaIlmUTAJIbHBIC 3aTpaThbl HA YYAaCTKE JIMHHUU SJICKTPOIICPCaAAYM:

— 2
I{.ﬂ - I:A.r: + BJUHDpM + C.?IF) ’ kEDZD
OHpe,E[eHI/IM KaIllUTAJIbHBIC 3aTPaThbl HA IIOJACTAHIIUU
n
Koz = E (I{HH:' + H‘Tp:’ + qurm') + K,
i=1

['ne Kst4i — CTOMMOCTB sT9€eK pacrpeeTUTeNbHBIX YCTPOMCTB;
KTpi — KOMIIEHCHPYIONNX yCTPOKCTB;
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Kn — nmocrosiHHas yacts 3aTpar;
N — YUCIIO NMOJACTaHLuH, He paccmarpuBast [1C mpUHATYIO 32 HCTOYHUK MUTAHUA. (n=6)

I{r - I:A'I+B HDM+CTS'IHDMJ. kEDED-

Exer OIHBIC SKCIITYAaTaAIUOHHBIC U3ACPIKKU HA aMOPTU3ALIUI0 U O6CJ’IY)KI/IBaHI/Ie CCTHU:
U =H.+H _ﬂ. +ﬁ.}{

i | HC 7T mc?

100 100

FI[@ Aan — aM0pTI/ISaHI/IOHHI>Ie OTYUCJICHUS HA JINHUU 3neKTp0nepez[an/I;

— OTUHUCJIICHHUA Ha O6CJ’IY)KI/IBaHI/Ie JIMHUNA QJICKTpOINCpCaavun;
Aan — aMopTI/ISaIII/IOHHI)Ie OTYHCJICHUA HA IIOACTAHIIUUA.
Exer OIHBIC 3aTPAThl HAa BOSMCIICHUC IIOTCPb aKTUBHOU MOIIIHOCTHU U DHCPIUU:
3. =3, -A3 +37, - AT,

OHpeI[eJII/IM BCJIIMYHHY IICPECMCHHBIX ITOTCPb 3JICKTPOIHCPTHUU:

A" =rT1- Z Pmax,

QJ1

[To pe3ynbTaTaM KOHTPOJIBHOU PAOOTHI BHICTABIISIETCS:
— 6 6amtoB, ecnu nMpaBWIbHO BhITIOIHEHO 100 % 3amaHus.
— 5 6amioB, eciiy MPaBUILHO BBITIONHEHO HE MeHee 85 % 3amaHus;
4 Gau1, eclii PaBIIILHO BBITTOJIHEHO HEe MeHee 70 % 3am1aHusl.

OtueTsl J1a00PATOPHBIX padoT
Ortuer no JIB 1. Onpenenenne npuBeIeHHON U paCUETHON Harpy3Ku

Jlnst ydacTka ceTd, cxeMma 3aMelIeHUs] KOTOPOro MpHUBEJEHA Ha PUCYHKE, COCTaBUTh PACUETHYIO
CXeMy 3aMelIeHHUs U ONpPENeNIUTh MPUBEACHHYIO U PACUETHYIO MOILIHOCTH HArpys3kud B y3ie 2.
Jluaus W1 npotspkenHocTbio 70 kM BbinoaHeHa npoBoaoM mapku ACK-95, Bropas, W2 - ACK-
120, umeet npotskeHHOCTh S0 kM. HomuHansHoe Hanpsbkenue cetu - 110 kB. Ha nmoacrannmmy,
MOJIKITFOUEHHOW K Y31y 2, ycraHoBieH TpaHcopmartop Ttuma TPJ/IH-40000 /110. MomrHOoCTh
Harpy3ku coctaBisieT 24 +j18 MBA.

1 3 212 2 223 3
O O O O S * T e O
Fa!
V:z Y12 | = Y23 Y23
> 2
—_— — ] Zy, = —
L3
oy =Pyt iy Sy =Py +iQy

I[To pesynbraTtam oryeTa 1a00PATOPHON paOOTHI BHICTABIISICTCS:
6 O6ayioB, eciu npaBwIbHO BhIOTHEHO 100 % 3amanust.
— 5 6atoB, eciy MPaBWIIBHO BHITIOJIHEHO HE MeHee 85 % 3amanus;
4 Gain, eciy MpaBUJILHO BBIMOJIHEHO HE MeHee 70 % 3amaHusl.

Ortuer no JIB 2. Pacuer pexuma pazomknyToii cetu B I[IK RastrWin3
Paccunrarh yCTaHOBUBILIUMICS PEKUM PA30OMKHYTOM CETU: a) IIPU 3alaHHOM HAIPSKEHUHU B

koHie cetu 34,2 kB; 0) mpu 3amaHHOM 3HAYEHWHM HANPSHKEHUS WCTOYHWKA mutanus 37 kB.
Harpyska nana B MBA.



| AC-70 C AC-50 D

] 5 km 4 kM |
A Ti T2
TMH- TMH-
6300/35 4000/35
4+1.5 2, 71,5

ITo pe3ynbraram oT4eTa 1a00paTOPHON PabOTHI BHICTABIISICTCS:
— 6 6ayutoB, ecu nmpaBwIbHO BhITIOIHEHO 100 % 3amanus.
— 5 GatoB, eciy MPaBWJIBHO BHITIOJIHEHO HE MeHee 85 % 3amanus;
— 4 a1, eciii MPaBUILHO BBINOJIHEHO HEe MeHee 70 % 3amaHusl.

Ortuer no JIB 3. Pacuer pexuma 3amknyToit cet B [IK RastrWin3

Paccunrate ycTaHOBUBIIMICSA pexuM B cxeMe. B y3nax 3amaHa npuBeneHHas Harpy3ka B MBA.
Hanpsoxenue WUIT 242¢'" kB.

0

51+j20 18+37

I[To pe3ynbraTtam otyeTa 1a6OPATOPHOI pabOTHI BHICTABISICTCS:
— 6 6amoB, ecnu mpaBIIbHO BhIoNHEHO 100 % 3amanus.
— 5 6amioB, eciiy MPaBWILHO BBITIONHEHO HE MeHee 85 % 3amaHus;
— 4 6a, ecnu MpaBWILHO BhITIOJIHEHO HEe MeHee 70 % 3amanus.

Otuet no JIb 4. Pacuer pexxuma cetr ¢ nByMs ucrounrkamu nutanus B [IK RastrWin3
Paccuntarh ycTaHOBHBIIMICSA PEXUM B CETH, CXeMa KOTOPOH IMpHBEAECHa Ha pHCyHKe. B y3max

3a]aHa MpUBeIeHHas Harpy3ka B MBA. HanpsokeHus: MCTOYHMKOB MUTaHUsS: TIepBoro 236-¢'* kB,
BTOpOro 240-¢*° kB.



HIIL
@ AC-400 o~ AC-400 () AC-300 0 AC-400 ~~  AC-500
50 rM 20 km

ol

18+7 47419

3815 54+2]
Ujp = 2366092 8B U;p = 2406922 B

I[To pesynbraTtam otyeTa 1a6OPATOPHOI pabOTHI BHICTABIISIETCS:
— 6 6atoB, ecnu nmpaBWIbHO BhITIOJIHEHO 100 % 3amanus.
— 5 6amnoB, eciii MPaBUIBLHO BBITIONHEHO HE MeHee 85 % 3amaHus;
— 4 a1, eciiv IPaBUIILHO BBINIOJIHEHO HE MeHee 70 % 3am1aHusl.

OTt4yer mo JIb 5. Pacuer pexxumoB ceTell ¢ pa3HbIMU HOMHUHAJIBHBIMU HampsikeHusimu B [1K
RastrWin3

PaccunTarh ycTaHOBMBIIHMICS pekuM B ceTH 1BYX Hampspkenuit 220 u 110 xB. BriGpath
Homepa otnaek PITH mis oGecnevyeHuss HanmpsoKeHHsI HA TIMHAX MOACTAHIMKN: nepBoi - 116 kB u
10,3 xB; BTopoii - 10,1 kB. Hanpspkenue uctounuka nutanus papHo 238 kB.

44416
©)
v 10 «B
AC-400
O s
JAC40 AC-400 20436
80w 40 km
67420 53-j20 ’ 110 x8
AL-150 AC-150
41+12 19 % 15w

33 i9 2R1j9

ITo pe3ynbraTtam oTueTa 1a00paTOPHOI pabOTHI BHICTABIISETCS:
— 6 6amoB, ecnu mpaBWILHO BhIoNHEHO 100 % 3amanus.
— 5 6auIoB, eciii MPaBWILHO BBITIONHEHO HE MeHee 85 % 3amaHus;
— 4 6ay, ecnu MpaBWIBHO BEITIOJIHEHO HEe MeHee 70 % 3amanus.

IK3aMeH

[IpoBonuTCst B MUCHbMEHHOM (hopMe 110 OnieTam B BHJIE TIOATOTOBKH W W3JI0KECHUS
pa3BepHYTOT0 oTBeTa. Bpems Ha moAroToBky orBera — 60 MUHYT.
DK3aMeHallMOHHBIE BOIIPOCHI:
1. CoctaB pa3iesioB NPOEKTHONW JJOKYMEHTAIH
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2. [IpoekTt opraHu3aIiuu CTPOUTEILCTBA: TPSOOBAHUS K COACPKAHHIO

3. Be16op koH(puUrypanum 1 HOMUHAIILHOTO HAMPSKEHUSI SJICKTPUUECKOM ceTn

4. BeiOop BapraHTa 3JIEKTPUUECKOM CETH C YUETOM HAJICKHOCTH JIEKTPOCHAOKECHUS

5. DTansl MPOEKTUPOBAHUS AIIEKTPUUECKHUX CETEr

6. TexHUKO-IKOHOMHYECKHUE IMOKA3ATEIHN PA3BUTHS DJIEKTPOIHEPTETUUECKUX CUCTEM

7. Kputepuu skoHOMHYECKOH 3((HEKTUBHOCTH Pa3BUTHS AIEKTPUIECKON CHCTEMBI.
JlunamMuyeckue NMpuBeICHHBIE 3aTPaThl

8. Kpurepuu sxoHOMUYecKoi 3 PEeKTUBHOCTH Pa3BUTHSI DJIEKTPUUECKON cucTeMbl. CTaTndeckue
MIPUBEJICHHBIC 3aTPaThI

9. Kputepuu skoHOMHYECKOH 3 (HEKTUBHOCTH Pa3BUTHS AJIEKTPUUECKON cucTeMbl. MeTon
JTUHAMUYECKUX JUCKOHTUPOBAHHBIX 3aTpaT

10.Kpurepuun skoHOMUYeCKOH YPPEKTUBHOCTH Pa3BUTHS JICKTPHUECKOU CUCTEMBI.
WNHuterpanbHbie TpUBEICHHBIC 3aTPAThI

11. Yyer kputepus HaJIeXKHOCTH MPU MPOCKTUPOBAHUU IIIEKTPUUECKOU CUCTEMBI

12. Y4er kputepus KauecTBa 3JIEKTPOIHEPTUU MPU MTPOCKTUPOBAHUU IIEKTPUUECKON CUCTEMBI

13. PesxuMbl paOoThI B 3JIEKTPOIHEPTETUYECKUX CUCTEMaX

14. Dxonoruyeckuii KpUTEPUN U €0 YUET MIPU MPOESKTUPOBAHUM DJIEKTPUUECKUX CETEN

15. Vder mnepcrneKkTHBBl pPa3BUTUSL CETH, TEXHHUUYECKOTO IEepPeBOOPYXKEHHs M 0e30MmacHOCTH
AKCIUTyaTalluy IPU MPOCKTUPOBAHUH IJICKTPUUECKHUX CeTen

16. Pa3zpaboTka 6anaHCOB MOIIIHOCTH MPHU MPOSKTUPOBAHUHU

17. BeiOop MpOBOAHUKOB JIMHUH 3JEKTPONEPEIaut 110 YCIOBUIM SKOHOMUYHOCTHU

18. PacueTsl yCTaHOBUBILUXCS PEXKMUMOB Pa30MKHYTBIX 3JIEKTPUUYECKHUX ceTel. PacueT o JaHHbIM
KOHIIA Mepeavn

19. PacueTsl yCTaHOBUBILIUXCS PEXKMMOB Pa30MKHYTBIX 3JIEKTPUUYECKHUX ceTel. PacueT o JaHHbIM
Ha TepearolieM KOHIEe

20. PacueTsl yCTaHOBUBILINXCS PEXKMMOB MPOCTHIX 3AMKHYTBIX JJIEKTPUUECKHUX CeTel

21. IloTepr MOIIHOCTH B JIMHUSX U TpaHC(HOpPMATOpAX

22. CiocoObI MPUCOSTUMHEHUS TIOICTAHIIUNA K DJICKTPUYECKON CeTH

23. biiounHble cxeMbl MOJACTaHIMN: 00J1aCTh TPUMEHEHHUS, TOCTOUHCTBA, HEJIOCTATKU

24. MOCTHKOBBIE CXEMbI TIOJICTAHIIHI: 00JIaCTh MPUMEHEHUS, TOCTOMHCTBA, HETOCTATKH

25. CxeMa 4eThIpexyroyibHUKA: 00JI1aCTh MPUMEHEHHUS], IOCTOMHCTBA, HEJIOCTATKH

26. CxeMbl MOJACTaHIMNA CO COOPHBIMHU CHCTEMaMH IIMH: 00JacTh MPUMEHEHUS, JOCTOMHCTBA,
HEJIOCTATK!

27. Cxembl TOJCTaHIMA ¢ JBYyMs BBIKJIIOYATENsIMU Ha JIMHUK: 00JacTb NPUMEHEHHUS,
JIOCTOMHCTBA, HEJIOCTATKU

Kpurepuu BbicTaBIeHUs OIIEHKU HA YCTHOM 3K3aMEHE:
Onenka «OTJIMYHOy» BeICTAaBNSCTCS CTYAEHTY, NPAaBUIBHO BBIMOJIHHUBIIEMY IPAKTUYECKOE
3a/laHle, KOTOPBIM TMOKa3aJl TMpU OTBETE Ha BOIPOCHl SK3aMEHAIIMOHHOTO Owmiera W Ha
JIOTIOJIHUTENBHBIE BOIMPOCHI, YTO BIAJEET MaTepHalOM HW3YYEHHOW AUCUHUIUIMHBI, CBOOOHO
MIPUMEHSIET CBOW 3HAHMS JIJIs1 OOBSICHEHUS PA3IMUHBIX SIBJICHUHN U pelIeHUs 3a/1a4.

Onenka «XOPOIIIO» BbICTaBIAETCS CTYJEHTY, INPaBUWIbHO BBINOJHUBLIEMY IPAaKTUYECKOE
3aJJaHi€ U B OCHOBHOM IPaBWJIBHO OTBETHUBILIEMY Ha BONPOCHI 3K3aMEHAIMOHHOrO Omiiera M Ha
JOTIOJTHUTENBHBIE BOIPOCHI, HO JIOMYCTUBIIEMY NP STOM HENIPHHIUIHAIBHBIE OITHOKH.

Onenka «YJIOBJIETBOPUTEJIbHO» BbIcTaBiS€TCs CTYACHTY, KOTOPBIM B OTBETaX Ha BOIPOCHI
HK3aMEHAllMOHHOTO OuieTa JOMyCTHJ CYIIECTBEHHblE M Jake IpyOble OIIMOKH, HO 3aTeM
HCIPAaBUJI MX CaM, a TaK)KE€ HE BBINOJIHUI NMPAKTUYECKOE 3aJJaHUE U3 dK3aMEHAIlMOHHOTO Ouiera,
HO JINOO HaMETUJI MPABUIIBHBIN MTyTh €T0 BBIOJHEHUS, TUOO MO YKAa3aHUIO 3K3aMeHaTopa pern
APYTYIO 3aJa4y U3 TOro ke pas3zena JUCLUIUINHBL

Onenka «HEYJIOBJIETBOPUTEJIbHO» BricTaBIs€TCS CTYACHTY, KOTOPBIIL:
a) HE OTBETWJI HA BOIIPOCHI 9K3aMEHAIMOHHOTO OMJIeTa ¥ HE CMOT PEeIIUTh, MO0 HAMETHTh
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NPaBWIBHBIN MyTh PEUICHUS 3aa4l U3 OUIeTa;

0) He CMOr peumTh, JTUOO HAMETUTh MPABWIBHBIA MyTh pELICHUS 3aJaud U3
9K3aMEHALlMOHHOI0 OMJieTa U APYrou 3ajauM Ha TOT K€ pa3jels AUCLUMILINHBI, BbIJaHHOW B3aMEH
Hee;

B) IIPH OTBETE Ha JIOTIOJHUTENILHBIE BOMPOCHI OOHAPYKWJI He3HaHHE OOJIBIIOrO paszerna
HK3aMEHALMOHHON MTPOTPaMMBI.
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