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1. AHHOTALIUSA
K paGoueii mporpamMme AU CUUIIMHBI
b1.B.06.02 DnekTpodHepreTnyeckue CUHCTEMbI U CeTH
TpynoemkocTs 3 3.e.

1.1. e ocBOEHUSI H KPaTKOe CO/iep KaHue JMCIHIIIMHbI

Lenpto u3yyeHUs IUCUUIUIMHBI SBISETCS TMOJy4YeHHEe HEOoOXOIUMMBIX 3HAHUI B o0jacTu
IIPOEKTUPOBAHUS FIEKTPOIHEPIETUUECKUX CUCTEM U CETEN U pacdyeTa ux pekKUMOB.

3anayeil W3y4deHHs] TUCHUIUIMHBI SIBISETCS OBJIAZICHHME METOJaMU MPOCKTUPOBAHUS U €ro
QITOPUTMOM, OCHOBAMM pacyeTa YCTAaHOBMBILUXCS PEKUMOB DIIEKTPOIHEPIETUUYECKHMX CHCTEM U
ceTeil, O03HAKOMJICHHE C METOAaMH SHEpProcOepekeHUs B IJIEKTPOIHEPreTUYECKUX CHCTEMax U
METOJJaMH PEryJIMpOBaHUS YacCTOTbl U HANPSIKEHUS, U3YyYEHHE METOJIOB JIOCTHIKEHHUS 3aJaHHOIO
YPOBHS Ha/IKHOCTU 000PYZAOBAHUS U CUCTEM AJIEKTPOCHAOKEHUSI.

JucuumimHa «NeKTPOIHEPreTUUECKUE CUCTEMbI U CETH» BXOAUT B OJIOK BapUATUBHON YacTH
OOII no nanpasyenuto noArotoBku 13.03.02 «2neKkTposHEepreTUKa U ANEKTPOTEXHUKA.

OcBoeHne JaHHOM JUCUUIUIMHBI TIO3BOJIUT 00JIee MOTUBUPOBAHHO MOJONTH K U3YYCHHIO BCEX
CIEIYIOIIUX JUCHUIUIMH MpodeccuoHaNbHON 1MKIa, (GOpPMUPYET MNPEACTABICHHUE O IMOJIy4aeMbIX
3HAHMSIX U MPAKTUYECKON UX peanus3anuu B Oyayiei npodecCuoHaIbHOU JesITENbHOCTH.

Kparkoe conep:kanme aucuumiuabl: Kypc HampaBieH Ha TOJyYeHUE CTYICHTAMHU
IpeCTaBICHUS 000 BCEX pa3JieNiax YHEPreTUKU M UX B3aWMOCBS3SX, 00 SHEPreTUUYECKUX CUCTEMaxX U
OCHOBHBIX, MPOUCXOASAIIUX B HUX Ipolleccax MpeodpazoBaHus, Mepeaayu U MOTPeOICHUs YJHEPTHH, O
IPUHLKIAX padOThl U KOHCTPYKTUBHOM BBIIIOJIHEHUU IHEPreTUUYECKUX YCTAaHOBOK, O COBPEMEHHOM
COCTOSSHUM M TIEePCIEKTHBAX pAa3BUTUS DHEPreTUKH; HA 3HAHHWE OCHOBOIMOJAralolluX 3aKOHOB
AIIEKTPOTEXHUKHU.

1.2. llepevyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUeHHS MO TUCHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3YJIbTATAMH 0CBOEHHSI 00Pa30BaTeJbHOMH MPOrpaMMbl

[Tnarupyembie pe3ynbTaThl [Tnaaupyemblie pe3yabTaThl O0YyYCHHUS 110 UCIIUILIINHE
OCBOCHHS IIPOrPAMMBI
(comepkaHue ¥ KOJIbI

KOMITCTCHITHH )

[1K-1.1 PaccuutsiBaer
PEXKUMBI pabOTHI 0OBEKTOB
npodecCuOHAIbHON
JESITEIIbHOCTH;

[1K-1.2 Ucnons3yer
TEXHUUYECKUE CPEJCTBA IS
U3MEPEHUS ¥ KOHTPOJIS
OCHOBHBIX ITapaMeTPOB
TEXHOJIOTUIECKOTO
nporecca; [1K-1.3
Omnpenensier napameTpsl
o0opynoBaHusi 00BEKTOB
npodecCuOHAIbHON
JESITEIbHOCTH

3Hamp: TPUHLUILI IEPEAAYN U PACIPENEICHHS DIEKTPOIHEPIUY;
OCHOBY KOHCTPYKTHBHOT'O BBITTOJIHEHHS BO3AYIIHBIX U KaOEIbHBIX
JUHUM 3JeKTponepesayd, METOJbl pacueTa PpEeXUMOB padOThI
JJIIEKTPOIHEPIETUYECKUX CUCTEM U CETEH, METOABI PEryJIUpOBaHUS

HallpsDKEHUs, KOMIICHCAllUM  IIapaMeTpOB W PEAKTUBHOMN
MOILIHOCTH B  JJEKTPUYECKUX  CeTAX, OOl  anroputm
MPOEKTUPOBAHUS DJIEKTPUUYECKUX CETeW, alropurM BbIOOpa

HOMUHAJIBHBIX HANpsHKEeHUH, KOH(QUIYypaluu CEeTH, MapaMeTpoB
AIIEMEHTOB 3JIEKTPUUECKUX CETEH;

yMembp: OIPENEIATh NApaMeTPbl CXEMbl 3aMEIEHUS OCHOBHBIX
DIIEMEHTOB  DJIEKTPOPHEPreTUYECKHMX  CHUCTEM M CETel;
paccuuThIBaTh yCTaHOBUBIIIHECS PEKUMBI
AIIEKTPOIHEPIeTUYECKUX CHUCTEM U CETeH; BBIOMpPATh CpencTBa
peryaupoBaHUs HANpPsHKEHUS Ha TOHMKAIOUIMX MOJCTAHLUAX;
paccuuThIBaTh TEXHUKO-D)KOHOMUYECKHE I10Ka3aTeld BapUaHTOB
CEeTH U BBIOMpATh PallMOHAJIbHBIN BApUAHT CXEMBI CETH;

61a0emsp: HABBIKM TPOCKTHUPOBAHUS PAHOHHBIX AIIEKTPUUYECKUX
CeTeM, MCMIOJIb30BAaHUS CIPABOYHOW JIUTEpPATypbl U aHAIU3a
PE3yJIbTaTOB PACUETOB PEXKUMOB PaOOThI AIEKTPOIHEPTETUUECKUX
CUCTEM U CETEH, a TaKKE€ HaBbIKM pacdyera TOKOB KOPOTKOIO
3aMbIKaHUS.




1.3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTebHOM MPOrpaMMbl

HNunekc HaumenoBanue Ceme | Hiekchl 1 HAMMEHOBAHUS yUYEOHBIX TUCITUTUINH
JUCITATITUHBI CTp (MoJyIeit), mpaKTUK
u3yye Ha KOTOpbIE
JUIS1 KOTOPBIX
HUS onupaeTcs .
. co/iepKaHue JaHHOU
coJiepKaHue JTaHHOU
JTUCIUATITAHBI (MOTYJIs)
JUCUHUTIIIUHBI .
BBICTYIAET OMOPO
(Motyist)
b1.B.06.02 | DnekTposHepreruye- 9 b1.0.18 b2.B.
CKHE CUCTEMBI U CETU Teopernueckue [IpousBoacTBEeHHBIE
OCHOBBI NPaKTUKU
ANEKTPOTEXHUKHU
b1.0.19
DIEKTPOTEXHUUECKOE
1 KOHCTPYKLMOHHOE
MaTepHaIOBE/ICHHUE

1.4. SI3bIk MpenogaBaHusi: PyCCKUM.




2. O0beM IMCHUILVIMHBI B 324eTHBIX ¢IMHHUIAX ¢ YKA3aHHEM KOJHMYeCTBa aKaJleMUYeCKHX 4acoB,
BbIJIeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcsi ¢ nmpenojasareemM (110 BUIAM y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4Yarommxcsi

Beinrcka u3 yueonoro miana (rp. 3-bI1-20-20(5)):

Kox u Ha3BaHMe AUCIUILTUHBI IO Y4eOHOMY TUTaHy b1.B.06.02 DnekrposHepreTnyeckue
CUCTEMBI U CETH
Kypc n3yuenus 5)
Cemectp(bl) U3yUeHUs 9
dopmMa IpoOMEKYTOYHON aTTeCTAlUH (3a4eT/9K3aMEH) 3aueT
Pacuetno-rpaduueckas pabora, ceMeCTp BBIIOJHCHHS 9
Tpynoemkocts (B 3ET) 33ET
TpynoemkocTs (B yacax) (cymma ctpok Nel,2,3), B T.4.: 108
Nel.  KourakTtHas  paGora  ody4damommxcs ¢ | OObeM ayauTOpHOM Bru.c
npenoaasaresiem (KP), B yacax: paboTHl, MPUMEHEHHUEM
B yacax JOT unu D0, B
qacax
O6bem paboTsl (B yacax) (1.1.+1.2.+1.3.): -
1.1. 3aHATHS JICKIIMOHHOTO THTIA (JICKIIUH) 6 -
1.2. 3aHsTHs CEMUHAPCKOTO TUIIA, BCETO, B T.4.: - -
- CEeMHMHApbI (mpaxTHUecKkue 3aHATHS, 6 -
KOJUTOKBUYMBIH T.I1.)
- 1ab0opaTopHBIC PAOOTHI 4 -
- IPaKTUKYMBI - -
1.3. KCP (KOHTpOJb CaMOCTOSITENIbHON pPaboThI, 5 -
KOHCYJIbTAITIH)
Ne2, CamocTtositeibHas padora odyuawmmxcs (CPC) 83
(B yacax)
Ne3. KosmuecTtBo 4acoB Ha 3k3aMeH (IIpU HAJIWYUHU 4

HK3aMeHa B yUeOHOM IIJIaHe)

1yKaSI)IBaCTC$I, €CJIM B aHHOTAaIlluu 06paBOBaTCJ’ILHOI7[ MIporpaMMebl 10 NO3ULNU «CBGHCHI/IH O IPUMCHCHHUHU JUCTAHIUOHHBIX
TGXHOJ'IOFI/Iﬁ 1 3JICKTPOHHOI'O O6y‘lCHI/IH» YKa3aH OTBET «Aa».
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3. Conep:xkaHue TUCHUILUIUHBI, CTPYKTYPHPOBAHHOE 110 TEMAM € YKa3aHHeM OTBEJAEeHHOr0 Ha HUX

KOJIH4YEeCTBA aKaJeMU4Y€CKUX YaCOB U BU/10B yqeﬁm,lx 3aHSATHH

3.1. Pacnpenenenne 4acoB mo pasaejiaM M BUAaM Y4eOHbBIX 3aHATHI

Paznen Bcer KonrakTHas pabora, B yacax Yacwl
0 CPC
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OGiire cBeeHust 00 IEKTPO- 10 2 8(JIP)
OHEPTCTUYCCKUX CUCTEMAX U
ANEKTPHIECKUX CETSIX
PexnuMbl aeKTpruuecKoii ceTu n 33 2 2 1 12(JIP)
3aja4M ux pacyera. Pacuer pe- 16 (PFP)
KMMOB JICKTPHIECKUX CeTeH
PA3TMYHON KOHQUTYPALIH.
Banancel MOIHOCTEH B 35ekTpo- | 15 2 1 12 (JIP)
SHEPreTHUUYECKON CUCTEME.
KomneHcanus peakTuBHOU
MOIIIHOCTH.
PeryaupoBaHue HANPSKEHUsS U 15 2 1 | 12 (JIP)
YaCTOTHI B JICKTPOIHEPreTHYC-
CKOH CHUCTEME.
Pacyer norepb MOLIHOCTH B 17 2 2 1 12 (JIP)
anemenTax 99C U OCHOBHBIE
MEpONPUSATHS, HaITpaBJICHHbIE HA
UX CHIDKCHHE.
Bri6op koHHUTypaiiuii cXeM u 14 2 1 11 (JIP)
OCHOBHBIX I1apaMETPOB
DIIEKTPHYECKUX CETEH.
3auer 4
Bcero yacoB 3a cemecTp 108 | 6 - 6 -1 4 - - - 5 83

IIpumeganue: JIP-moaroroBka k mabopaTopHbIM 3aHATHAM, PI'P — BEIIOTHEHNE pacdeTHO-TpaUIecKOi padOTHI.

3.2. Copepxxanue TeM NPOrpaMMbl AU CHHIIINHBI

Tema 1. O6miue cBegeHUs1 00 AIEKTPOIHEPTETHICCKUX CUCTEMAX U IJIEKTPUIECKUX CETSX.
DneKTpocHabKeHHEe TPOMBIIUIEHHBIX, KOMMYHAIBHBIX U JPYTUX MOTpeOUTENeH, aIeKTponepe-
Ja4i MMOCTOAHHOTO U IMEPEMEHHOTO TOKA pas3JIMYHbIX HaHpﬂ)KeHHﬁ, CTaHAAPTHBIC HAIIPSXKCHUA JIA CC-

Tel u IMPUCMHHUKOB BHCKTpH‘{CCKOﬁ SHCPTHHU.

Tema 2. Pe:xxuMBbI 2JIEKTpUYECKON CETH M 33J]a4M X pacyeTa. PacyeT pekMMOB 3JIEKTPHYECKUX
ceTel pa3TMYHON KOH(PUTypalnu.
Pacyer ycTaHOBMBIIMXCSI PEXKUMOB DJIEKTPUUECKHX CeTel, 0O0Ilue MOJIOKEHHUS; pacyeTHbIE
Harpy3Ky y3J10B PallOHHOM 3JIEKTPUYECKOM CETH, pacueT pekuMa Pa30MKHYTOHN CETH 110 HAIPSKEHUIO,

3aJaHHOMY B KOHIIC CCTH.




Tema 3. bamaHCchl MOITHOCTEH B 2JIEKTpOIHEPTeTHUECKON crcteme. KoMreHcanusi peak THBHOM
MOII[HOCTH.

Uctounnku peaktuBHOM MOIIHOCTH B DDC. OCHOBHBIE COBPEMEHHBIE THUIIBI KOMIIEHCUPYIO-
mux ycrpoiictB. Beidop momuoctu KV B 3amavax perynaupoBanus Hanpsokenuid. Bnusiaue KY Ha pe-
JKUMBI 3JIEKTPUUECKUX CETEH.

Tema 4. PerynupoBanue HanpsKEHUS U YaCTOTHI B 3JIEKTPOIHEPIETUUECKOM CHCTEME.

OO61ue nonoxeHus, MoKa3zaTeIu KayecTBa JIEKTPUUYECKO sHepruu. BrnusHue yactoTel Ha pa-
00Ty 000pYyIOBaHMs 3JIEKTPOCTAHIMI. ABTOMaTHYECKOE PETYIMPOBAHHUE YACTOTHl U HANPSIKEHUS B
SHEProCUCTEME.

Tema 5. Pacuer norepb MoniHocTu B 35ieMeHTax DC U OCHOBHBIE MEPOIIPUSITUS, HAIPABJICHHBIC
Ha UX CHUKECHHUE.

MeponpHsaTHs 10 CHIKECHHUIO MOTEPh 3JIeKTpodHeprun. Kiaccudukarys MEeponpusTuii Mo CHU-
YKEHHIO [TOTEPh AEKTPOIHEPTHUH.

Tema 6. BeiOop KoHpHUTYpaIrii CXeM U OCHOBHBIX ITAPAMETPOB AIEKTPUUIECKUX CETEH.

Br100p OCHOBHBIX MapaMeTpOB AEKTPUUECKUX ceTei. BIOOp HOMUHATBHOTO HAIIPSYKEHUS CETH.

Beibop cedeHuii mTpPOBOMOB U Kabenmed MO AKOHOMHUYECKMM KpuTepusiM. Brioop
TpaHcGOpMaATOPOB Ha MOJCTAHIIHSIX.

3.3. ®opMbI U MeTObI MPOBEIeHNS 3aHATHI, IPUMeHsieMble Y4eOHbIe TeXHOJIOTHH
JIJis u3y4eHus TUCIUTUIMHBI PETYCMOTPEHBI CIICIYIOIIHE (POPMBI OpTaHU3aHNA YIeOHOTO
mpolecca: JIeKIUU, IPaKTUIECKUe 3aHATHS, pacUeTHO-TpadudecKue 3aJaHns, CAMOCTOsITeNIbHAs
pabota CTyAeHTOB, MHAUBUAYAJIbHBIC U TPYIIOBbIC KOHCYJIbTAIUH.
B mponecce mnpenogaBaHus JUCHUIUIMHBL CIEHUAJBHBIE HMHTEPAKTHUBHBIE TEXHOJIOTHMU HE
IIPEyCMOTPEHBI.

4, Ilepevennb y4eGHO-METOAHYECKOTO 0feceueHus: JJIsl CAMOCTOSATEIbLHON padoThI?
00yJaIMXCS MO AUCHHIITTHHE
Conep:xanue CPC

Ne HaunmenoBanue pasnena (TeMbl) JTUCHUATUINHBI Bun CPC Tpyno- DOpMBI U METOIBL
€MKOCTh KOHTPOJIA
(B yacax)

1 OO01ne cBeaeHus 0o Brimonaenne JIP 8 AHanu3 TEOPETUYECKOTO

Mmatepuajia, BBIIIOJHCHHUC

ANEKTPOIHEPrETUYECKUX CUCTEMAX U
JIP (Bueayn.CPC)

SJICKTPUYICCKUX CCTAX

2 PexxuMBbI BHeKTqueCKOP'I CETH U 3aJja4U Bemonnenune JIP 12 AHanu3 TEOpPEeTHYECKOro

X pacuera. Pacuer pexuMoB Brinonnenue PI'P 16 Marepuana, BbBIIIOJHEHUE
. o JIP u PI'P (BHeayn.CPC)

SJICKTPHUYCCKUX CCTCH PA3JIMIHON
KOH(UTypaluu.

3 Banaucel MolHOCTER B JIEKTPOIHEPTE- Brimoaaenne JIP 12 AHanu3 TEOpPEeTHUYECKOro
THUYECKON CHCTEME MaTepuaia, BBITOTHCHHE

o JIP (Breayn.CPC)

KOMHGHC&HH?I PCAKTUBHOU MOIIHOCTH.

4 PCFYHI/IpOBaHI/Ie HaIpPSKEHUS U 4aCTOThI Bremonaenne JIP 12 AHanu3 TEOPETUYECKOTO

Mmatepuajia, BBIIIOJHCHHUC

B DJIEKTPOIHEPIeTUYECKON crucTeME.
JIP (Bueayn.CPC)

5 Pacuer moTepb MOIIHOCTH B JIeMeHTax | Buimonnenue JIP 12 AHanu3 TEOpEeTHYECKOro

33C 1 OCHOBHBIC MEPOTIPUATHS, Marephaia, BBITOMHCHIC
JIP (Bueayn.CPC)
HAITPaBJICHHBIC HA UX CHUIKCHUC.

6 BBI60p KOH(I)I/IpraI_[I/Iﬁ CXEM U Brinonnenue JIP 11 AHanmu3  TEOPETHYECKOTO
OCHOBHBIX ITApaMETPOB JIEKTPUIECKHX Matepuana, BBITIONHCHIC
cereii JIP (BHeayn.CPC)

Bcero gacos 83

2 CamocTosTenbHas paGoTa CTYNCHTA MOXKET OBITh BHEAYAMTOPHOI (BBIMONHACTCA CTYACHTOM CAMOCTOSTENBHO 0€3 ydacTHs
HperojaBaTeNs — HallpuMep, ITOrOTOBKA KOHCIEKTOB, BEIMOTHEHHE MICHMEHHBIX Pa0oT U 1Ip.) ¥ ayAUTOPHOH (BBITOTHAETCS CTYICHTOM
B ayJUTOPHUH CaMOCTOSITENIHHO IO PyKOBOACTBOM IIPETIOAABATEINs — HAPUMEP, Ta00paTOpHAs WIIM MpaKTHIecKast paboTa).
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JlabopaTopHble padoThI UM JA00PATOPHbIE MPAKTUKYMbI

Ne |  HammenoBaHue pazzaena JlaGopaTtopHnas padora | Tpymo- DOpMBI U METOBI
(TeMbI) TUCITUTUTMHBI WM 1ab0paToOpHBI €MKOCTb KOHTPOJIS
MPaKTUKYM (B yacax)

1 | OOmme cBenenus 06 snek- | Texnuka 8 Odopmiienne paboTel B
TPOSHEPreTHUYECKHUX CUCTe- | 0€30MacHOCTH, COOTBETCTBUU c
Max U JEKTPUIECKUX UCCIIC/IOBaHHE METOAMYECKUMH
CeTsIX pabouero creHaa. yKa3aHUSAMU 1o

BBITTOJIHEHUIO
71a00paTOPHBIX padoT.

2 | PexXUMBI AJIeKTpHYECKON N3yuenue 12 Odopmiienne paboTel B
CEeTH U 33Jla4M UX pacyera. | JIEKTPUUECKON CXEeMBI COOTBETCTBUU C METOAU-
Pacuer pe:xuMOB JIEKTpU- | U 3JIEKTPOOOOpYy10BaH- YECKMUMM YKa3aHUSMH 110
YECKHUX CETeH pa3IMuHOU us OPY-110 kB I'TIIT. BBITTOJTHEHHIO
KOH(UTYpaIvH. 1a060paTOPHBIX PaboT.

3 | banmancel MomHOCTEH B CocraBnenue rpagukoB 12 Odopmnenune paboTel B
AJIEKTPOIHEPTe-THYECKON AIIEKTPUUYECKUX COOTBETCTBUH C METO/H-
CUCTEME. Harpy30K. YECKUMHU YKa3aHUSIMU TIO
KomnieHcanus peakTuBHOM BBITIOJTHEHUTO
MOIITHOCTH. 71a00paTOPHBIX padoT.

4 | PerynupoBanue Hanpspbke- | PaguanbHas cxema 12 Odopmiienne paboTel B
HUS ¥ 9aCTOTHI B DJIEKTPO- | 3JEKTPOCHAOKEHUS COOTBETCTBUU C METOMAH-
sHepreTuueckoi cucreme. | (BoimosiHeHue) YECKHUMM YKa3aHUSIMH 110

BBITIOJTHEHHUIO
71a60paTOPHBIX padoT.

5 | Pacuer noreps momHocTu B | Paguanbhas cxema 12 Odopmnenne paboTel B
anemenTax 99C u AIEKTPOCHAOKEHUS COOTBETCTBUU C METOAU-
OCHOBHBIE MEPOIIPUSATHS, (3amumra) YECKUMHU YKa3aHUSAMU TI0
HaIpaBJICHHBIC HA UX BBITTOJIHEHUIO
CHHKCHHUE. 71a00paTOPHBIX padoT.

6 | Beibop xondurypanuii Pacuer norepp 11 Odopmiienne paboTel B
CXEM M OCHOBHBIX MOIITHOCTH B 3JIEMEHTAX COOTBETCTBUM C METO/H-
rapamMeTpoB 29C. YECKUMH YKa3aHUSIMU TI0
ANEKTPUUYECKUX CETEH. BBITIOJTHEHHUIO

71a60paTOPHBIX padoT.
Bcero uacos 67
Pabora Ha 1aGopaTOpHOM 3aHATHH
B nmepuox OCBOGHHS ~ OUCHMIUIMHBI  CTYIEHTBl IOCEUIAIOT  JIEKIMOHHBIE  3aHATHS,

CaMOCTOSITEIIbHO M3YYalOT JIOTIOJHUTEIBHBI TCOPETHUSCKUNA MaTepual K JTaOOPATOPHBIM 3aHSATHSM.
Kputepusmu oreHkr paboThl Ha JTa0OpAaTOPHBIX 3AHATHSX SIBISIETCA: BIAJEHHE TEOPETHUYECKUMHU
MOJIOKEHUSIMA TIO Te€Me, BBIMOJIHEHUE jabopaTopHbiXx padoT. CamoctosTenbHas paboTa CTYIECHTOB
BKJIIOUAET MPOpPabOTKy METOAUYECKHX PEKOMEHAAIMA M JOMOJHUTEIbHON yueOHOW JIUTepaTyphl B
COOTBETCTBUU C IJIAHOM 3aHSTHS; BBINOJIHEHUE Ja00opaTopHbIX paboT. OCHOBHOM (GopMoOii TpOBEpKU
CPC saBnsiercss mpoBefieHHE J1aOOpPaTOPHBIX pabOT W THUCHMEHHOE HAMHMCAHWE TMOJYYCHHBIX

PE3YyIbTATOB COINIACHO METOUYCCKUM PCKOMCH IALIUAM.

Copep:xaHue IUCUUIUIMHBI, pa3paboTka Jab0paTOPHBIX 3aHATUN ¢ YKa3aHUEM OCHOBHOM U J10-
MOJIHUTENIbHON JTIUTEPATYPhl K KAXKJAOMY 3aHATHIO, a TAaKKE€ METOJUYECKHE PEKOMEH/IallMK K BBIMOJIHE-
HUIO JIaOOPAaTOPHBIX 3aJIaHWN, 00pa3Ilbl UX BHITIOJHEHUS MPECTABIECHB B METOMMYECKUX YKa3aHUIX

o kypcy «2nekrpocHabxenus crena HTL-10000».

Kputepusimu [1s1 OLEHKH pe3yJIbTaTOB BHEAYIUTOPHOM CaMOCTOSATENbHOM pabOThI CTy/AEHTa

ABIISIOTCA:
— YPOBEHBb OCBOCHMsI yU€OHOT0 MaTepuana;
— YMEHHE HUCIOJIb30BaTh TEOPETUUECKUE 3HAHUS ITPH BHIMOJIHEHUH J1JAOOPaTOPHBIX padoT;
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— TPaBWIBHOCTDH BBHITTOJTHEHUS JJAOOPATOPHBIX PaboT;

— 000OCHOBaHHOCTb U YE€TKOCTb U3JIOKEHHUS PE3YIIbTATOB.

MaxkcumanbHbIH 0ai1, KOTOPBINA CTYIACHT MOKET HaOpaTh Ha JJabopaTopHOM 3aHsATHH, - 30 Oan-
JIOB.

Pacuerno-rpaduyeckas padora
Tema pacueTHo-rpadpuueckoii padoTni: «PazBuTHE JJIEKTPHYECKON ceTH PallOHHOI YHEProcH-
cTeMbD»
BBINONMHATE TEXHUKO-IKOHOMHUYECKOE OOOCHOBAaHUE CXEMBl PAa3BUTHUSA IJIEKTPHUUECKOM CETH
paiioHHOM SHEProCUCTEMBI JUIs JIEKTPOCHAOKEHUS HOBBIX Y3JI0B HArPYy3KH.
Hcxonnsle jaHHbIE:

1. Cxema CyIIecTBYIOMIEH AIEKTPUIECKOM ceTH (puc. 1).

2. MomHnocTu muH aeictByronmx noacranuuii (10 u 35 xB) pexuma MakcUMalIbHBIX Harpy3ok
(Tabm. 1) HA MATHIN roA SKCIUTYaTAIlMHd COOPYKaeMOU CETH.

3. I'eomeTpuyecKkoe pacroiokKeHne CYIECTBYIOUINX (Tabi. 2) U MECT COOPYKEHHUsI HOBBIX (TalIl.
3, o BapuaHTaM) MOACTaHIMN B I€KapTOBOW CUCTEME KOOPMHAT.

4. MakcuManapHble MOIIHOCTH HOBBIX Y3JI0B Harpy3kH (HOBBIX IOJCTaHLMI) Ha MATBHIA IO HUX
JKCITyaTanuu (Tabu. 3, mo BapuaHTam).

5. Bpems ucnosib30BaHUsI MaKCUMAJIbHOM HArpy3ku Imax (cM. Tabn. 3) s oOIiero roaoBOro
rpauka 3HEProCUCTEMbI C YYETOM MOIIHOCTEH HOBBIX HArpy30K.

6. OprUeHTHPOBOYHBIN COCTAaB BUAOB HArpy30K HOBBIX MOJCTAaHIMH (Tabxa. 4, MO BETMYUHE MOII-
HOCTEH Harpy3k).

7. 3UMHUE U JIETHHE CyTOYHBIE TpauKK XapaKTEPHBIX THEH HOBBIX MOJICTAHINH, Ta0I. 5.

7. HampsokeHue NyHKTa NHUTaHUS B PEKUMaX MAKCUMAJIBHBIX HArpy30K IMOJJAEpKUBAcTCS Ha
ypoBHe 242 kB.

8. HoMHHanpHOE HaNpspKEHUE Ha IIMHAX HU3KOTO HAIPSDKEHUS HOBBIX nozacTtaHuui — 10 kB.

9. Mecro cTpoutenbcTBa — 3anaanas Cuoups.

10. Matepuan onop s BJI Bcex HanpspbkeHUH — jKelie300€ToH.

Tabmuna 1
MOUTHOCTH peKuMa MaKCUMAaJIbHBIX Harpy30K CYLIECTBYIOIIEH CeTH
Mo1HOCTH Harpy3oK A-10 b-35 b-10 B-10 I'-10
AxtuBHas, MBT 110 15 10 80 90
PeaktuBHas, MBap 70 10 5 50 60
Tabmumna 2
KoopanHaTsl pactioioKeHus CYIIeCTBYIOIIUX MOJICTAHINHN, KM
IToxcrannus X y
A 63 0
b 107 -33
B 12 —57
r 66 —50
ITpumeuanue. Hauano koopauHat B Touke myHkTa nutanus O.
Tabnuua 3

KoopaunaTs! nosokeHus, MOIITHOCTH Harpy30K HOBBIX MOJICTAHIIMM U BpEMS UCIIOIb30BaHUS
MaKCUMaJIbHOW Harpy3ku Tmax

Homep Koopaunatsl, km Momnoctr Harpy3ok, MBT u MBap Tmax,
BapMaHTa | X1 | Y1 | X2 | Y2 | X3 | V3 P1 Q1 P Q2 Ps3 Qs k!

001 87 | 40 | 87 | 17 | 118 | 55 | 74 50 30 20 S) 3 | 4800

002 90 | 39 | 53 | 42 | 58 | 35 | 30 22 59 44 9 5300

6
003 70 1|28 86 | 3 |89 3 41 28 54 36 12 8 | 5100
004 77 | 39 | 56 | 58 | 113 | 2 56 36 30 19 10 6 | 5000




005 86 | 1 |53 |13 |113|51 | 35 26 52 38 8 6 | 4900
006 83|48 | 80 | 14 |113| 56 | 61 37 43 26 13 8 | 4700
007 75 | 16 | 54 | 44 | 79 | 49 | 23 15 75 49 10 7 | 4600
008 86 | 38 | 66 | 18 | 100 | 60 | 39 22 65 37 11 6 | 5200

2ATITTH-125000/220 STOTH-40000/110

A E 31

0 1201 24C-300/39 202 '—@‘112 DAC-185/2% 115
63 54
B-35
2AC-400/22 - -
58
A-10 AC-185/29 E-10

50
AC-300/39
75

ZATHAITTH-125000/220
T
2AC-400/22 204

57

114

2P AIH-630007220

T-10
E-10
Puc. 1. Cxema cymectByromeii anektpudeckoit cetu 220/110 kB (paccrosinust B KujaoMerpax).

HOJ'IY)KI/IpHHM I_I_IpI/I(bTOM 0003HaYEHBI HOMCEpa y3JIOB JI1 IIHH, BKIIFOYCHHBIX B PACUCTHYIO CXEMY
6] A

B r
Puc.2. T'pad cymecTByromieit cetu
Tabmuna 4
CocraB Harpy3Ku cOOpy>KaeMbIX MOACTAHIMMI, Yo
CocTaB Harpy3ku
Ilon- | MakcumaibHas ak- < L L L g L, 0 = J_Ea AL
t5 8| 228| 98| B 8| EES|EEE
CTaH- | THUBHAs MOIIHOCTB, 5 = = 2 3 = < g = < 3 = 2 = 5% 8 & &
s MBr 8§55 B5S| 252| B58| 585|838°
B = I: = © I: = © I: = © (‘Il'::) EI & 8 >§> E
1o 40 15 15 30 - 40 -
I1C-1 | cBoire 40 mo 50 15 15 20 10 40 -
cBoiie 50 20 20 15 15 30 —
1o 40 20 20 40 10 - 10
I1C-2 | cBoire 40 1o 50 20 30 10 20 - 20
cBoiie 50 15 20 15 30 - 20




10 20 40 10 — — — 50
1e-3 cBbime 10 40 15 — — — 45
Tabmuua 5
3UMHUE U JIETHUE CYTOYHBIC TpaMKU XapaKTEPHbIX JHEH JJIsl HOBBIX MOJCTAaHIUH, %o
IC-1 I1C-2 I1C-3
Bpewms 3uma Jleto 3uma Jleto 3uma Jleto

P Q P Q P Q P Q P Q P Q

0:00 45 43 33 31 45 40 33 32 58 58 37 34

1:00 42 41 24 23 34 32 26 25 50 52 33 32

2:00 43 42 24 23 30 30 23 22 45 46 30 31

3:00 44 44 22 22 30 29 27 27 44 44 28 30

4:00 47 45 25 24 36 35 45 43 46 45 34 35

5:00 53 52 30 30 56 55 60 58 52 50 44 46

6:00 73 71 67 66 78 77 74 73 68 66 52 53

7:00 90 92 76 77 100 99 75 74 80 80 56 55

8:00 100 | 100 80 81 100 | 100 72 72 86 85 54 54

9:00 100 | 100 70 71 96 95 62 60 84 82 50 50

10:00 92 95 68 68 90 88 55 52 80 78 47 48

11:00 91 93 69 70 80 81 50 50 72 70 45 46

12:00 93 90 70 71 70 73 47 45 66 66 43 44

13:00 88 86 68 68 66 67 46 44 65 65 42 45

14:00 87 85 69 68 66 67 45 44 66 65 40 43

15:00 92 94 70 71 66 68 45 45 67 66 41 44

16:00 95 95 68 69 65 68 46 46 70 70 44 46

17:00 | 100 | 100 70 72 64 67 48 47 86 85 48 49

18:00 98 95 75 75 72 70 54 52 100 | 100 55 57

19:00 97 94 80 78 83 80 62 60 98 99 65 65

20:00 96 93 80 78 85 84 65 63 95 96 65 65

21:00 88 86 70 72 80 80 64 62 80 80 60 63

22:00 78 77 48 47 65 64 49 47 68 68 52 43

23:00 58 56 34 35 53 50 35 34 63 62 41 42

Cg:él_ 78,75 | 77,88 | 57,92 | 57,92 | 67,08 | 66,63 | 50,33 | 49,04 | 70,38 | 69,92 | 46,08 | 46,67

[Tpumeuanue. 1. 3HaueHUS AKTUBHBIX M PEAKTUBHBIX MOIIHOCTEH JaHbI B MPOLEHTAaX OT Pmax U
Qmax, COOTBETCTBEHHO. 2. JIJIs1 KOHTPOJISL pacyeToB Mo rpadukaM Harpy3KH JJIsi KaXI0TO U3 TpaduKOB
B Ta0JM1Ie IPUBEIECHBI CPETHECYTOUHbIE 3HAYCHUSI.

Lesb paGoOTHI: MOTYYUTh HABBIKHM MTPOEKTUPOBAHUS PAHOHHBIX SJIEKTPUUYECKUX CETEH, CTOb-
30BaHU CIIPABOYHOM JIUTEPATYPHI U aHAIM3A PE3YIBTATOB PACUETOB PEKMMOB PAOOTHI IIEKTPOIHEP-
TETUYECKHUX CUCTEM U CETEH, a TAK)KE HABBIKU PACUETa TOKOB KOPOTKOI'O 3aMbIKaHUS.

TpeboBanus K IPOMYCKHOW CIIOCOOHOCTH U HAJIEKHOCTU (POPMYITHPYIOTCS CIEAYIOIUM 00pa-
30M:

- [lepenaya pacueTHBIX MaKCHMAaJbHBIX MEPETOKOB MOIIHOCTH JOJKHA O0OECTIeUMBATHCS MPHU
MIOJTHOW CXEME CETH MPU HOPMATHUBHBIX YPOBHSIX HANPSIKEHNUS,

- [lepenada pacdeTHBIX JUIUTETBHBIX IEPETOKOB MOIIHOCTH JIOJDKHA 00€CTIeUnBAThCS MPH TOJI-
HOM CXEMe CeTH U MPU OTKIIYCHHH OJHOTO M3 3jeMeHTOB ceTu (omHou mermm JIDII mmu omHOTO
TpaHcopmaropa).

DOKOHOMHYHOCTH Pa3BUTHS U QYHKIIMOHUPOBAHUS OCHOBBIBAETCSI Ha BHIOOPE BapuaHTa, MPEIy-
CMaTPHUBAIOIIETO JajbHEeHIIee pa3BUTHE CeTH 0€3 €€ KOPEHHBIX U3MEHEHHH M MaKCUMAIbHOE UCIIOJb-
30BaHHE JICUCTBYIOIMNX CETEH C YYETOM MX BO3MOXKHOCTEH sl PEKOHCTPYKIIUH.
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IIpu npoexktupoBannu BJI pekoMeHIyeTCss IPUMEHSATh CTaHIAPTHOE 0OOPYIOBAaHHME M MaTe-
pualbl U YHU(QUIIMPOBAHHBIE WU THIIOBBIE KOHCTPYKIHHU OMOp, (YHIAMEHTOB W JIPYTHX DIEMEH-
TOB JIMHUH, TPOIIEAININE BCe TpeOyeMble UCTBITAHUS M 3aPEKOMEHIIOBABIINE CEOS TOJOXXKHUTEIBHO B
IKCILTyaTaIuH.

Kpurepuu omieHKH 0JTHON pacdyeTHO-TpapuuecKoil padoTHI:
20 GamnoB BeictaBisiercs 3a 100% BeimonHeHyo paboTy, B KOTOPOH OTCYTCTBYIOT (haKTHUECKHE
ommOku. 18 GamioB - 3a paboTy, B KOTOpod momymieHa | ¢akTudeckas ommuoOka. 15 OamioB — 3a
paboTy, B KOTOpOii jomyiieHsl 2 omubku. 12 6ammoB — 3a padory ¢ 3 ommbkamu. 10 GammoB — 3a
paboty ¢ 4 ommbOkamu. 8 6amIoB — 3a paboTy ¢ 5 ommbOkamu. PabGota, BeIToIHEHHAs Oojiee yeM ¢ 6
OIIMOKAaMH, HE OI[CHUBACTCS.

5. Mertoanueckne yKazaHus 1Jis1 00y4alOIMXCS 110 OCBOCHMIO I CUMIIIMHBI
Metoanueckue yka3aHus JUIsl HOMOIM OOy4YaroUIMMCs B YCIIEIHOM OCBOEHHM AMCLUUIUIMHBI B
COOTBETCTBUH C 3aIUIAHUPOBAHHBIMH BHJAMH YUY€OHOH U CAaMOCTOSATENILHOM PabOoThl 00yUaIOMIHUXCSI:

KomunuectBo
ABTOp, Ha3BaHUE, MECTO U3/IaHUs, U3AATEIIbCTBO, IOl Hanuuue S K3EMIUISIDOB
Ne W3/IaHus YICOHOU JTUTEPATYPHI, BUJl U XapaKTEPUCTUKA UHBIX | Tpuda, BU 5 6u 6HHOII‘)€:K€
n/n MH(OPMaLIMOHHBIX PECYPCOB rpuda CBDY

3ajaHusl W METOAMYECKHME YKa3aHHAd K  KypCOBOMY
MPOEKTUPOBAHUIO IO JUCHMILNIMHAM «DJEKTPOIUTAOLIUE
1 | cuctembl U 3NEKTPUUECKUE CETU» U «DIEKTPUUECKHE CETH.
Hepronrpu, TU (¢p) CBOY, 2011

Meroauueckue ykazanus pasmeriers B8 CJIO Moodle: http://moodle.nfygu.ru

TeMbl TECTOB!
Tect Nel. PexuMbl 2JIEKTpUYECKON CETH.
Tect No2. PerynupoBaHue HanpspKEHUS! M YaCTOTHI B 3JIEKTPOIHEPTeTUYECKON CUCTEME .
Tect Ne3. TeXHHUKO-2KOHOMUUYECKHE OCHOBBI IPOSKTUPOBAHUSI DIIEKTPUUECKHUX CETEH.

IIpuMepsI TeCTOBBIX 3a1aHUI

3ananme 1:
J1Be reneparopuble cranuuu I'l u I'2 paboTatot Ha 001ryto Harpy3ky H
(pucyHok 1).

I'l Tl 12 73 12

Satin —-C0— 0

H

Pucynok 1
Ha (pucynke 2) npezacraBiieHa SKBUBaJICHTHAs! CX€Ma 3aMEIleHUs] pacCMaTpUBAEMOIl CUCTEMBI.
[TapameTpsl CUCTEMBI M MCXOJHOTO PEXUMA, PACCUNTAHHBIE B OTHOCUTEIBHBIX €IUHUIAX, CIECIYIO-

wme: x, =2.5; x, = 03; S, = 058+ j036; S, = 3.0+ j19; U,,, = 10.
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Pucynok 2

1. TTocTpouTh yrioByr XapaKTepUCTHUKY MOILIHOCTU reHepaTtopHoil cranuuu ['1, nmpeacraBus
Harpy3Ky HEM3MEHHBIM COMPOTHUBIICHUEM.

2. OnpenenuThb npesen nepeaaBacMoi MOIIHOCTH OT reHepaTopHoi cranuuu 'l u ko3¢ dunu-
€HT 3amaca yCTOMYMBOCTHU AJIEKTPONepeayu.

3aganue 2:
3aKOHY W3MEHEHHUs TOKA Ha MHIYKTUBHOCTH ITOCJIE KOMMYTAllUM COOTBETCTBYET KPUBasl HA PUC.

R R
o ] ]
L L
o Puc.1
=0 B ; lé L
O Puc.2
Pucynok 3
Ixana oneHUBaHUS:
ITpolIeHT BBIMOTHEHHBIX TECTOBBIX 3aJJaHUI KonmndectBo HaOpaHHBIX 0aIoB
91% - 100% 20
81% - 90% 16
71% - 80% 14
61% - 70% 10
51% - 60% 8
<50% 0

TeMpl MPaKTUYECKUX 3aHATHMN:
Br100op BapuaHTOB CeTH, CXEMBI Pa3BUTUSI 1 HOMUHAJIBHBIX HANPSHKEHUH
Omnpenenenue cedyeHnid MPOBOJIOB U BEIOOP TPaHCPOPMATOPOB MOACTAHITAN
CocraBiieHne IPUHLMIINAIBHON U paCYETHON CXEM BapUaHTOB
4. Pacyer pe:xMMOB MaKCUMYMOB Harpy3ok 1 0ajgaHc peakTUBHOM MOIIIHOCTH
[TpakTuyeckue paboOThl MPEACTABISAIOT COOO0M peleHre MPaKTUYECKUX 3a/1a4 M0 MepeYHCICHHBIM Te-
MaM. BapraHThI 3a1aHUIi BBLAAKOTCS ITPENOIABATEIIEM.

el
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Kpurepun ounenku:

Konu4yectBo HaOpaH-

Kommnerenuun XapakTepHCTHKA BBIOJHEHUS MPAKTHYECKHUX 3aJaHHI
HBIX 0aJ10B
IK-1.1; TIK-1.2; BepHoe penienue Bcex 3a1ad MPaKTUIECKUX padoT. 30
I1K-1.3 HesepHoe pemienue 3agau. 0

*B ma@mue npueec)eﬂo KoJju4ecmeo 6CUZJZOG, Komopoe cmydeﬂm Moorcem Ha6pamb 3a 6bINOJIHEHUE 6cex npakmu-

yecKux pa6om 6 mevyernue cemecmpa.

PeliTMHrOBBIN perjiaMeHT Mo JUCHHIUIUHE:

Ne Bua BoinosiHsieMoi y4eOHOM KomunuectBo | KonuuectBo Ilpumeuanue
padoThI 6awoB (min) | 6amwios (Max)
(KOHTpOJIMpYIOLIHE MATEPHAIbI)
Ucnvimanus / Bpems, uac
Dopmvr CPC
1 | JlTaboparopubie 67 40 60 3HAaHHE TEOPHUH;
3aHATUE BBIIIOJTHCHUEC
nabopaTopHOii PaboTHI
2 | PacuerHo- 16 20 40 B MUCbMEHHOM BH/JIC,
rpaduueckas pabora WHIUBUAYaJIbHbBIE
3a/IaHus
Hroro: 83 60 100

6. ®OoH/ O1IEeHOYHBIX CPEACTB /Jisl MPOBe/IeHUsI POMEKYTOUYHOI aTTecTAMU 00y4aloIuXcs 1Mo
JTUCIHHUIIINHE
6.1. ITokazarenu, KpUTEPUH U IIIKaIA OICHUBAHUS

Konp! oneHnBaeMbIx ITokaszaTenb oneHUBaHUA YpoBHU Kpurepuu ouenuanus Ouenka
KOMIIETEHIINI (mo m.1.2.PI1N) OCBOCHHS (meckpunTopsl)
[IK-1.1 3HATh: NpuHIUIE epegaun 1 | Ocsoe”o | IlocnemoBaTtenbHOE 3auTeHo
PaccuuTtsiBaer pacrpenencHus W3JI0KEHNE MaTepuaa
PEKUMBI pabOTHI 3JEKTPO3HEPTUH; OCHOBY Kypca.
00BEKTOB KOHCTPYKTHBHOT'O -YMeHue
npo¢eCCHOHAIBHON | BBIMOJIHEHUS BO3AYIIHBIX U ($hopMynupoBaTh
JesITeIbHOCTH; KaOeJIbHBIX JINHUH 000011IeHHE TI0 TEMe
I1K-1.2 Mcnonb3yeT | anekTpornepenadn, METOIb BOIIPOCOB;
TEXHUYECKHUE pacuera pexXxuMOB PadOThI -JlocTaTouHo NOJIHBIE
CpeacTBa JUIs 3IIEKTPOIHEPreTUIECKUX OTBETHI BOIIPOCOB;
HU3MEPEHUS U CUCTEM U CETEU, METO/BI -YMeHUe UCII0Ib30BaTh
KOHTPOJII OCHOBHBIX | PEryJIHpPOBAHMS HANPSDKEHUS, (dbyHIaMeHTaIbHbIC
napameTpoB KOMIIEHCAllMHU MTapaMeTPOB U MOHATHS U3 0a30BBIX
TEXHOJIOTHYECKOTO PEaKTUBHON MOITHOCTH B €CTeCTBEHHOHAYYHBIX U
nporecca; [1K-1.3 ANEKTPHYECKHUX CETSX, OOIIHiA oburenpodeccuoHaIBLHBI
Omnpenenser aITOPUTM NMPOESKTHPOBAHUS X TUCLUIUINH IIPU OTBETE
napameTpbl ANIEKTPUIECKUX CETEeH, Ha BOIPOCHI.
o0opynoBaHUs ANTOPHUTM BBIOOpA He HeynosnerBopurensHoe He
00BEKTOB HOMMHAJIBHBIX HATPSKEHHH, OCBOEHO | 3HaHWE OCHOBHBIX 3a4YTEHO
npodecCHOHANBHOR | KOH(UTYpalllK CeTH, TEPMHUHOB H [TOHATHH
JIeSTeIbHOCTH MapaMeTpoB IEMEHTOB Kypca;
JJIEKTPUUECKUX CETEH; -Heymenue pemats
yMeTb: ONpeNEATh 3aJ1a4M, CTPOUTH
MapaMeTpbl CXEMBbI 3aMEIIEHUS XapaKkTepuCcTHKH D/I;
OCHOBHBIX JIEMEHTOB -OT1cyTCTBYE IOTHKH U
IEKTPOIHEPIrETHUECKUX MIOCIIEZI0BATEIbHOCTH
CUCTEM H CETEM; M3JI0’)KEHUS MaTepuana
paccunTHIBaTh Kypca;
YCTaHOBUBIIIHECS PEKHUMBI -Heymenue
JIEKTPOIHEPIrETHUECKUX ($hopMynHupoBaTh
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CHCTEM U CeTeH; BRIOUpaTh
CPEeJICTBA PETYJIUPOBAHUS
HaATPsOKEHUS Ha TTOHIKAIOIINX
MOJICTAHIIHSIX; PACCUUTHIBATD
TEXHHKO-3KOHOMHYCCKHE
MOKAa3aTeld BApUAHTOB CETH U
BBIOMPATh PaliMOHATBHBINA
BapHaHT CXEMbI CETH;
BJIAJIETh: HABBIKU
MPOEKTUPOBAHMUS PafOHHBIX
3IEKTPUUECKUX CEeTEMH,
WCTIOJIb30BaHUS CITPABOYHOMN
JTUTEpaTyphl U aHAIH3a
pe3yIbTaTOB PacueTOB
PEKUMOB pabOTHI
ANEKTPOIHEPTETHYECCKUX
CHCTEM M CETEH, a TaKKe
HaBBIKU pacdeTa TOKOB
KOPOTKOTO 3aMbIKaHHSI.

OTENBHBIE BEIBOIBI U
0000IIEHHS IO TEME
BOIIPOCOB

-Heymenue
HCIIONB30BaTh
(byHIaMeHTaIbHbIC
MOHTHS U3 0a30BBIX
€CTECTBCHHOHAYYHBIX U
obmienpodeccnoHaIbHBI
X TUCUHUILIAH IPH
OTBETax Ha BOMPOCHI

6.2. MeTonuyeckue MaTepualbl, OMPeIesIFOIINe TPOLEeypPhl OLICHUBAHUS

XapakTepuCcTHKH MPoueaypbl

Bupg npouenypsl

3a4€T

I{enp npouexypsl

BBISIBUTB CTETIEHb chopMupoBaHHOCTH KomnereHuu [1K-1.1;
I1K-1.2; [1K-1.3

JloxkasibHBIE aKTBl By3a, perJa-
MEHTUPYIOLINE MIPOBEACHUE
IIPOLIEAYPEI

[Tonoxxenne 0 MPOBEICHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu odydatomuxcss CBOY, Bepcus 2.0,
yTBepkAeHO pekTopoM CBOY 15.03.2016 1.

[Tonoxxenue o GannpHO-pelTHHTOBOI cucteme B CBDY, Bepcus
4.0, yrBepkaeno 21.02.2018 r.

CyObeKTbl, Ha KOTOPBIX HaIpaB-
JIeHa rpoleaypa

CTYIEHTBI 5 Kypca OakajaBpuara

[lepuon mpoBeaeHUs NpoLENy-
pHI

3UMHSS 3a9eTHAs HCOCIIA

TpeOoBaHusl K TMOMEUIEHUAM U
MaTepUATbHO-TEXHUYECKUM
CpeACTBaM

TpeboBanusi k OaHKy OIICHOY-
HBIX CPEJICTB

Onucanue MMPOBCACHUA IIPOLC-
AYypPbL

3aueT NpUHUMAaETCs B YCTHOUM opMe. YUUTHIBAIOTCS HAOpaHHbBIE
OaJITBl B TEYCHUE CEMeCTpa. 3aueT MPUHUMAETCS Ha MOCIIeIHBIM
3aHSITUU CEMECTPA.

[IIxanmpr OLICHUBAHUSL PE3YNIbTA-
TOB

[lIkana  OIEHMBAaHMS  PE3YJIHTATOB
PeNTHHIOBBIN PErIAaMEHT IO AUCLHUILINHE.

IpuUBeJeHa B 1.

Pesynbprars! npoueaypsl

B pesynbraTte cnaum Bcex 3amanuii 1 CPC crynenty HeoO6xo-
1Mo HabpaTh 60 6aJIJIOB MUHMMYM, YTOOBI MTOJIYYUTh 3aUeT.
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

7. Y4yeOHO-MeToANYeCKOe U HH(POPMALIMOHHOE 00ecneuyeHue TUCIIUIIIMHBI (MOILYJIs1)

Kapma obecneuennocmu numepamypoii

ABTOp, Ha3BaHHE, MECTO U3JAHNS, H31ATEJbCTBO, TO/l H31aHUSA y4eOHOI
JIMTePaTypbl, BUI M XapaKTePHCTHKA HHBIX HH(OPMAIMOHHBIX pecyp-
COB

Hanuuwue rpuda,
BU/I rpuda

ILISIPOB B ON6-
auorexe CBOY

KoJ-Bo 3k3em-

KonTunreunr
CTYIE€HTOB

OcHoBHas1 JIuTEpaTYpa

OnexTprueckas sHeprusi. COBMECTUMOCTh TEXHHYECKHX CPEICTB 3JIEKTPO-
MarHuTHas. HOpMBI kauecTBa 3JEKTPUYECKOW SHEPTHM B CHCTEMaX 3JIeK-
TpocHaOKeHHUsT 00IIero Ha3HA4YeHUs [DJIEKTPOHHBIA pecypc]/ - DIeKTpoH.
TekcToBbIe Hanuble.— M.: U3gatensckuii mom DHEPI'MA, 2012.- 32 c.

http://www.ipr
bookshop.ru/2
2778.

11

CrpenpaukoB H.A. DOnexrpocHaOeHHE NPOMBIIUICHHBIX IPEANPHUATHI
[OnexTponHBIil pecypc]: ydeOHoe mocobme/ CrpenmpHEKOB H.A.— 3rek-
TPOH. TEKCTOBHIE HaHHBIe.— HoBocuOmpck: HoBocubupckuii rocynmap-
CTBEHHBIH TeXHHYecKuil yHuBepcuret, 2013. - 100 c.

http://www.ipr
bookshop.ru/4
5457

11

JonoiHuTeIbHAN JUTEpPATYpa

B.U. Kynpun. DnextpocHabkeHHEe NPOMBIIIIEHHBIX MPEANPHATHHA. — M.
Wutepmer Umxunupusr, 2006.

YMO MO
PO

Kynpun b.1. DnexrpocHadxkenue. — M.: M3n-Bo «Akagemusi», 2012, — 351
C.: ML

YMO By30B
MO P®

15

I'epacumenxo A.A., ®exgun B.T. [lepenaya u
pacrmpenelieHiue 3JIeKTpuueckoi suepruu- Msm. 2-e.-PoctoB H/Jl: denukce,
2008

YMO MO
PO

Konoganora JI. JI., PoxkoBa JI. [I. Dnekrpo-cHaOkeHHEe MPOMBIIUICHHBIX
NpeanpUsATHI U ycTaHOBOK. M.: DHeproaromuznat, 2002.

YMO MO
PO

Bb.H. Heknenaes, I.I1. KproukoB. DieKkTpruueckast 4acThb 3JIEKTPOCTAaHLUN U
noacraniuid. CrpaBodHbIC MATEPHAIBI AT KypCOBOTO M IUILIOMHOTO IPO-
extupoBanus. — CI16: BXB-IletepOypr, 2013.

CripaBo4HHUK IO IPOCKTHPOBaHUIO dNekTpudeckux cereit / [lom pex. .JI.
daitbnucosuya. — M.:
Wzn-so HII DHAC, 2005. — 320 c.

JIbikuH A.B. DnekTpuueckue CUCTEMBI U CETH:
YuebHoe nmocodue. — M.: YHUBepcUTeTCKas
kHura; Jloroc, 2006. — 254 c.

PexomeHamu o TeXHOJIOTHYECKOMY MPOEKTHUPOBAHUIO BO3TYITHBIX JIH-
HHUH snekTponepenayn HanpsbkeHueM 35 kB u Beine (Y1BepkaeHs! [Ipuka-
30M MunssaeproPoccun ot 30 urons 2003 roga, Ne 284).

PexomeHamu o TeXHOJIOTHYECKOMY MPOEKTUPOBAHUIO MTOICTAHIINH TIe-
PEMEHHOT0 TOKa C BBICIIUM HampspkeHneM 35—750 kB (YTBepkaeHs! npu-
kazoM Munsnepro Poccuu ot 30 utons 2003 ., Ne 288). — M.: U3n-Bo HI]
OHAC, 2004. — 80 ¢

10

[IpaBuita o oxpaHe TpyAa IPpH FKCILTyaTallH 3JIEKTPOYCTAHOBOK.
(YrBepxkaensl [Ipukazom MUHHCTEPCTBA TPY/Aa U COLHATBHON 3aIHTHI
Poccuiickoit @eneparun ot 24.07.2013 Ne328mn.)— 85 c.

Ilepuoanueckue u3gaHus

DJIeKTpHUKa

Mamnas OHCPICTUKA

DJIEKTPUUYECTBO

3J'ICKTpI/I‘{CCKI/I€ CTaHIIMN

HpOMLIIHJ'ICHHaH OHEPICTUKA

DHeprocbepexeHne

DJIEeKTPpOMEXaHHUKa

[Tpobnembl HEPTETHKH

OO |NO(UTI|ARWIN|F-

OneKTpoHUKa

[ERN
o

DJIEKTPOTEXHHUKA

[EEN
[N

DIeKTpooOOpyIOBaHNE

[ERN
N

besonacHocTh TpyZa B IPOMBIIIJICHHOCTH

MeToanyeckue pa3padoTku By3a

3agaHud U METOJMYECKHE YKa3aHUs K KypCOBOMY IMPOEKTUPOBAHUIO IO
JUCLUIUIMHAM «OIEKTPONUTAIOIIUE CUCTEMBl U JJIEKTPUUYECKHE CETH» U
«Onexrpuueckne cetny». Heprourpu, TU (¢) CBOY, 2011

15
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http://www.iprbookshop.ru/22778
http://www.iprbookshop.ru/22778
http://www.iprbookshop.ru/22778
http://www.iprbookshop.ru/45457
http://www.iprbookshop.ru/45457
http://www.iprbookshop.ru/45457

Humepnem-pecypcul

Ne HaumeHnoBaHnue ABTOp, pa3s- ®opmar 10- Tun UHTEepHeT Ccebuika (URL) na un-
HHTepHeT-pecypca padoTYnKH KyMeHTa - pecypca TEPHET- pecypc
(pdf, Daoc, rtf,
djvu, zip,rar)
2 Onextponaboparopus STHCIOKEBHY http://www.yanviktor.naro
B.A. d.ru
3 CrpaBOYHHUK SIIEKTPHUKA U http://www.elecab.ru/histo
DHEPTETHKA ry.shtml
8. MarepuaibHO-TEXHUYECKOE O0ecnieyeHre y4eOHOM JUCHUNIMHBI (MOIYJIA)
Mamepuanvro-mexnuueckoe obecneuenue OUCYUNIUHbL (NomMeujerue u 00opyoosanue)
Ilepeuens oc-
= Buasbl yue6Hoii padoTsl HaumeHoBaHue cieniu- | HOBHOIO 000pY-
No S | Haumenopanme | (JIeKuusi, NpaKTHY. 3a- O0beM | anM3UPOBAHHBIX ayau- | [J0BAaHHUSA (B T.4.
n/n ) TEeMbI HATHSI, CEMHHAPDI, JIa- 4acoB | TOpMIi, KAOUHETOB, Jla- | ayIuo-, BUIEO-,
2 6opar.pad.) Oopartopwuii u np. rpaduyeckoe
COTIPOBOXKCHHE)
1 ek EOHHEIe e 36 A503 DVD
3aHATHUA
o | L | Mpaxmmucciue IpaKTHEA 36 A503 DVD
19 | 3amsaTus
3 Jlabopatoprsie 186.pab. 18 A503 DVD
3aHATHUA
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http://www.yanviktor.narod.ru/
http://www.yanviktor.narod.ru/

JUCT AKTYAJIM3AIIMUA PABOUYEHN ITPOT'PAMMBI JTUCIIUILIUHBI
B1.B.06.02 DyiekTpoIHepreTuiecKue CUCTEMbI H CETH

YueOHbBIH Buecennbie u3aMeHeHUs IIpenonaBarens IIpoToko:n 3acenanus
rox (®HO) BBIITyCKAIOLIEH

kadeapsi(nata,Homep), PO
3aB.Kadenpoii, moaANmCh

B mabnuye yxazvieaemcsa monvko xapaxmep usmeneHull (Hanpumep, usMeHeHue memol, CRUCKA UCIMOYHUKO8 NO meMe Uiy
memam, Cpeocms NPOMEdNCYMOUHO20 KOHMPOAS) € YKa3anuem nyHkmoe paboueil npoepammvl. Camo coodepoicanue
UBMEHEeHUU OPOPMAAEMCI NPUNOICEHUEM NO CKEO3HOU HYMepayuu.

17



1. AHHOTALUSA
K paloyeii nporpaMme THCHHUIIIMHBI
b1.B.06.02 DnexTpodHepreTnyecKue CUCTEMbI U CETH
TpynoemkocTs 3 3.e.

1.1. Ilesb 0OCBOEHMS U KPATKoOE CO/IePKAHME TN CHUILTTHHbBI

[lenpto u3yuyeHUs UCHUIUIMHBI SBISETCS TOJIy4YeHHE HEOOXOIMMBIX 3HAHMM B 00JacTH
IPOEKTUPOBAHUS FNEKTPOIHEPIETUUECKUX CUCTEM U CETEH U pacyeTa ux pekKMMOB.

3agadell W3y4yeHHUs IUCLUUILUIMHBI SIBJISIETCS OBJIAJICHHE METOJAaMU IPOECKTUPOBAHUS M €ro
aJIrOPUTMOM, OCHOBAMHM pacyeTa YCTAaHOBMBILMXCS PEKHUMOB AIIEKTPOIHEPI€TUYECKUX CHCTEM H
ceTeil, O03HAKOMJICHHE C METOJaMH DSHEpProcOepekeHHUs B JJIEKTPOIHEPIeTUYECKUX CHCTEMax U
METOJIJaMU PEryJIMpPOBAaHUS YacTOThl U HANpsHKEHUs, HW3YYEHHE METOJIOB JIOCTHKEHHUS 3aJaHHOIO
YPOBHS HAICKHOCTU 000PYOBaHUS U CUCTEM BJIEKTPOCHAOKEHUSI.

JuctumninmHa “7IeKTPOIHEPTeTHIECKUE CUCTEMBI U CETH BXOJHUT B OJIOK BApUATUBHOW YaCTH
OOII no HanpasisieHuto noaAroToBku 13.03.02 «OyeKTpOoIHEPreTHKa U IIEKTPOTEXHUKAY.

OcBoeHMe JaHHOW JHUCUUIUIMHBI I03BOJIUT 00Jie€ MOTUBHUPOBAHHO MOJAONUTH K M3YyUEHUIO BCEX
CIEIYIOMNX AUCHUIUINH TMpodeccuoHaNbHON HHKiIa, (GOpMUPYET NPEACTABICHHE O IMOJy4aeMbIX
3HAHUSIX U MPAKTHUECKON UX peau3anuy B Oyayiiei mpodeccCunoHanbHOMN eI TeTbHOCTH.

KpaTkoe conep:kanme aucuumiauHbl: Kypc HampaBieH Ha TOJydyeHUE CTyIEHTaMH
IpeCcTaBIeHUss 000 BCEX pazfesiaX IHEPTeTUKU U UX B3aUMOCBA3SIX, 00 YHEPTETUUECKUX CUCTEMaX U
OCHOBHBIX, MPOUCXOAAIIUX B HUX Mpoleccax MpeodpazoBaHus, Mepeaadu U MOTpedIeHUsl SHEPTUH, O
NPUHIMIAX paboThl U KOHCTPYKTHBHOM BBIMIOJIHEHUHM SHEPreTUYECKUX YCTAaHOBOK, O COBPEMEHHOM
COCTOSSHUM M TIEPCIEeKTHBAX pPAa3BUTUS DHEPreTUKH; HAa 3HAHHWE OCHOBOIMOJAralolUuX 3aKOHOB
AJIEKTPOTEXHUKHU.

1.2. IlepeyeHb IVIAHMPYEMBbIX Pe3yJdbTATOB 00y4eHUSs MO JUCHUILIHHE, COOTHECEHHBIX C

IVIAHMPYEMbIMH Pe3yJ1bTATAMH 0CBOCHHUsI 00Pa30BaTeIbHON MPOrPaMMbl
[Inanupyemble pe3ybTaThl
OCBOCHHMS ITPOTPaMMBI (CO-

HaumenoBanue nuaukaropa ao-

o [T1aHupyeMble pe3yabTaThl 00yUSHHUS 1O
CTUYKEHUSI KOMIIETEHLIUN

JIepKaHUE U KOJbl KOMIIETEH- JIMCLUILINHE

07050
TIK-1 IIK-1.1- PaccunTeIiBaeT pexXuMBbl | 3Hamb: TPUHIUINBL TEpeladydl |
Crnioco6en obecrieunBaTh |Pa0OTEl 00BEKTOB MPOQECCHO- | pacmpeleneHuss  DJIEKTPOIHEPTHH;
(YyHKIMOHUPOBaHUE HaJIbHOH JICATENLHOCTH; OCHOBY KOHCTPYKTHUBHOTO

[IK-1.2- Hcnone3yer TexHU4Ye-

TEXHOJIOTUYECKOTO Mpo- BBINOJIHEHMS BO3/YIIHBIX u

KN TBa OJIs1 U3M HUSA U o

Ilecca JNEeKTPOTEXHHUe- | o o CPOACTBA JUIA H3MCPE KaOeNbHBIX JUHUR
KOHTPOJIA OCHOBHBIX IIapaMCT-

CKOTO U 2JIEKTPO3HEpre- JIEKTPONEpEaaud, METOABI pacyeTa
POB TEXHOJOIMYCCKOI'0O IIporec-

TUYECKOTo 000pya0Ba- PEKUMOB paboThI

1?12_1.3_ Onpesensier napamerpe: | MIEKTPODHEPTETHUECKAX CHCTEM 11
06Opy/I0BaHHs 0OBEKTOB mpo- | CETEH,  METOIBI  PEryIHpOBAHMS
(hecCHOHANBHOM JIEATSIILHOCTH; HaIpspKCHU, KOMIICHCAllUn
apaMeTpoB U PEaKTUBHOM
MOIIIHOCTH B 3JIEKTPUUYECKUX CETSX,
O0IIMI aJrOpuUTM MHPOEKTHUPOBAHUS
ANEKTPUYECKUX  CETEH, aJIrOpUTM
BbIOOpa HOMHMHAJIBHBIX HaNpsDKEHUH,
KOHQUTypalii CETH, MapaMeTpOB
3JIEMEHTOB 3JICKTPUYECKUX CETeil;

ymemsp:  OUPENENSATb  MapaMeTpbl
CXEeMBbl  3aMelIEHHs]  OCHOBHBIX
AJIIEMEHTOB AJIEKTPOIHEPTETUYECKUX
CUCTEeM M CeTel; pacCcuuThIBaTh

HUS;

YCTaHOBUBILIUECS PEeXKUMBI
3JIEKTPOIHEPIETUUECKUX CHCTEM H
ceTen; BbIOMpATh cpencTBa




peryIupoBaHus
MTOHMKAIOIIUX
paccUnuTHIBaTh
SKOHOMUYECKHE
BApUAHTOB  CE€TU U
palMOHAIBHBIA ~ BapHAHT
CETH;

61a0emp: HABBIKM IPOCKTUPOBAHMS
PaliOHHBIX JJIEKTPUYECKUX CETEH,
HCIIOJIb30BaHUS CIIPaBOYHOU
JUTEPATyphl U aHaJIU3a PE3yJIbTaTOB
pacyeToB pEKUMOB paboThl
ANEKTPOIHEPIeTUYECKUX CHUCTEM H

HaNpsDKEHHUsT  Ha
MIOJICTAHITUSX;
TEXHHUKO-
MOKa3aTeNn
BBIOMpATh
CXEMBI

CeTeH,

a4 TaxKXC HAaBBIKHM pacycTa
TOKOB KOPOTKOI'O 3aMbIKaHH.

1.3. MecTOo JUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

HNunexc HaumenoBanue Ceme | MHnexkcel 1 HAUMEHOBAHUS YU€OHBIX TUCITUTIINH
JTUCIUTLTUHBI CTp (Mopymeit), mpakTHK
u3yue Ha KOTOpbIE
JUTSL KOTOPBIX
HUA OTHPAETCs .
. coJlepyKaHue JaHHOMN
coJiep’KaHue TaHHOMN
JTUCIUTITUHBI (MOIYJIsS)
JUCHUTUTUHBI .
BBICTYIIA€T OMOPOit
(Motyst)
b1.B.06.02 | Dnekrpo3nepreruye- 9 b1.0.18 b1.0.20
CKHUE CUCTEMBI U CETH TeopeTnueckue DJIEKTPUYECKHUE
OCHOBBI MAIITHHBI
3JIEKTPOTEXHUKHU b1.B.06.04
b1.0.19 DnexTpocHabKeHue
DIEKTPOTEXHUYECKOE | IMOTpeduTene u
Y KOHCTPYKIIMOHHOE | PEXKUMBI
MaTepHaIOBEICHUE b1.0.22

DnexTpuyecKue u
JIEKTPOHHBIE AMIaPAThI

1.4. SI3bIk npenogaBaHUsA: PyCCKUM.




2. O0beM AUCHMIIMHBI B 3249€THBIX eIMHUIAX C YKA3aHHEM KOJIHYeCcTBAa aKaJeMH4YeCKHX YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4aroluXxcs ¢ npenoaapareseM (Mo BHIAM y4eOHbIX
3aHATHH) U HA CAMOCTOSAITEIbHYI0 PA00TY 00yUYaKOIIUXCS

Beimucka u3 yuebnoro miasa (rp. bI1-00-20):

Kon u Ha3BaHMe AUCIUIUIMHGI 10 Y4eOHOMY IJIaHy b1.B.06.02 DnexTposHepreTHUecKue
CUCTEMBI U CeTH
Kypc uzyuenus 5
Cemectp(bl) U3yueHUs 9
dopmMa NpoMeKyTOUHON aTTeCTAlMH (3aUeT/3K3aMeH) 3a4er
Pacuerno-rpaduueckas pabota, ceMeCTp BBITIOJIHCHHSI 9
Tpynoemkocts (B 3ET) 33ET
Tpynoemkocts (B yacax) (cymma ctpok Nel,2.3), B T.4.: 108
Nel. KonrakTHas  padora  oOywammmxess ¢ | O0bemM ayaquTopHOH Bru.c
npenoaasareieM (KP), B yacax: paboThl, MIPUMEHEHUEM
B yacax JOT umu 20!, B
yacax
O06bem paboTsl (B gacax) (1.1.+1.2.+1.3.): 2/19 -
1.1. 3aHATHS JIGKITMOHHOTO THIA (JICKIIHH) 2/4 -
1.2. 3aHATHS CEMUHAPCKOTO TUIIA, BCETO, B T.4Y.: - -
- CEMHUHAPBI (mpakTHUyeckue 3aHATHUA, -/6 -
KOJJIOKBUYMBIH T.I1.)
- 1abopaTopHbIe paboThI -/4 -
- IPAKTUKYMBI - -
1.3. KCP (KOHTpOIb CaMOCTOSATENbHOW pPabOTHI, -/5 -
KOHCYJIbTAITUH)
Ne2. CamocrosiTesibHast padora odyuaromuxcs (CPC) -/83
(B yacax)
Ne3. KosimyecTBO 4acoB Ha 3a4eT -/4

'Vka3eIBaeTCs, €CIIM B aHHOTAIMH 00Pa30BaTENbHOM IPOrpaMMBI 10 Mo3KuIUH «CBEIEHHUS O IPUMEHEHHUH JUCTAHIIMOHHBIX
TEXHOJIOTHH U JIEKTPOHHOTO O0YyUCHHUSD YKa3aH OTBET «J1ay.
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3. Conepmalme AUCHUIIVINHBI, CTPYKTYPHUPOBAHHOC 110 TEMaM C YKa3aHUEM OTBECACHHOI'0 HA HUX
KOJIN4YeCTBA aKAACMHUIECCKHUX YaCO0B U BH/10B y'lGﬁHLIX 3aHATHI

3.1. PacnpeneJieHue 4acoB 1o pasjaejaM U BUJIaM y4eOHbIX 3aHATHIA

Paznen Bceer KonTakTHas padoTa, B yacax Yacsl
0 CPC
o0
Jaco = | Z = = =
B o E o o o
= | E S =S¢ S
S s = S =
o D o ®) o
Q) 5 Q) Q) Q)
= 2 =| A = =
) o o| B 0 o) ~
S = =| o = = =
i = | O = i S
) 2 ol ® () (5] =
5| &~ 8| 5| & s | g
s | EF S| %2 - | 2| &
= | =3 E| B = 2 = S,
8 | -5 & & | & = g | 3
= 2 2 E| 8 = 5 | E 2
< >} S al o g o é ) )
S < T E x| & | = = x | Z
g = E 5| =| © = 7 =
1 T = =2 = QO = < T Ay
Q %) O o 0 S % = %) O
= = | O g 2B = | R = | X
OO6mue cBenenus 0o 2 2 - - - |- - - - - -
3JIEKTPOIHEPTETUUECCKUX
CUCTEMaX U JIEKTPUUECKUX
CeTsAX
Pexxumbl anekTpudeckoii cetu | 36 2 - - -1 2 - - - 1 13 (JIP)
U 3a7a4M ux pacuera. Pacuer 18 (PI'P)
PEXKUMOB ANEKTPUUYECKUX Ce-
Tel pa3TunIHON KOHPUTYpa-
07078
bastancel MOIIHOCTEN B JJIEK- 16 - 2 - 1 13 (ITP)
TPOIHEPTETHUECKON CHCTEME.
Komniencanus peakTuBHOM
MOIIHOCTH.
PerynupoBanue HanpsikeHus 16 - 2 - 1 13 (ITP)
Y 4acTOTHI B DJIEKTPOIHEPTE-
TUYECKOU CUCTEME.
Pacuer noteps MOIIHOCTH B 16 - 2 - 1 13 (ITP)
anemenTax 99C U OCHOBHBIE
MEpONPUSITHS, HATIPABJICHHbBIE
Ha X CHU)KCHHE.
Bri6op xondurypanmii cxem u | 18 2 - 2 1 13 (JIP)
OCHOBHBIX ITapaMEeTPOB
AJIEKTPUYECKHUX CETEM.
3auer 4 - - - -] - - - - - 4
Bcero yacoB 3a cemecTp 108 | 6 - 6 - 4 - - - 5 83(4)

[Ipumeuanne: JIP-noaroroBka k sabopaTopHbIM 3aHATHAM, PI'P — BreImomHeHue pacuerHo-rpaduyeckoir padotsi, [1P
MOATOTOBKA K MMPAKTUYECKUM paboTam

3.2. Conepxxanue TeM NMPOrpaMMbl U CHATIIUHbBI
Tema 1. OGmue cBeneHust 00 AIECKTPOIHEPTETUICCKUX CUCTEMAX H IJIEKTPUUCCKUX CETAX.

DneKTpocHa0KEHHE TPOMBIIIIICHHBIX, KOMMYHAJIBHBIX U IPYTHX MOTpEOUTENEH, 3JeKTpoIepe-
Jlauyl TIOCTOSIHHOTO M IEPEMEHHOT0 TOKA PA3JIMYHBIX HANPSHKEHUH, CTaHJapTHBIE HANIPSDKEHUS JUIs ce-
TEW U IPUEMHUKOB DJIEKTPUYECKON IHEPTUH.



Tema 2. PesxuMbl 3JI€KTpUYECKOM CETH U 33J]a4i MX pacyera. Pacuer pexnMoB 3JeKTPUYECKUX
ceTel pa3iauuHoOi KoHpuUrypamuu.

Pacuer ycTaHOBUBIINXCS PEKUMOB IEKTPHUUECKUX CETEH, OOIIUE MOJI0KEHHS; pacCUeTHbIE
Harpy3KH y3J10B pallOHHOM 3JIEKTPHUUYECKOU CETH, pPacdeT PeKUMa Pa3OMKHYTOM CETH 110 HAIPSKEHUIO,
3alaHHOMY B KOHIIE CETH.

Tema 3. banaHcel MOIIHOCTEN B 31€KTpOIHEpreTHUEcKol cucteMe. KomneHncanus peakTHBHOM
MOIITHOCTH.

Ucrounuku peaktuBHOM MOITHOCTH B 9DC. OCHOBHBIE COBPEMEHHBIE TUITBI KOMIICHCUPYIO-
mux yctpoiictB. Bei6op MomrHocti KY B 3aauax perynupoBanus Hanpspkenuil. Bnusiaue KY Ha pe-
JKUMBI DJIEKTPHUYECKUX CETEH.

Tema 4. PerynupoBaHne HanpsyKEHUsI U 4aCTOTHI B 2JIEKTPOIHEPTETUUECKON CUCTEME.

OO01ue nonoXeHus!, MoKa3zaTelu KauyecTBa 3JIEKTPUUYECKON sHepruu. BiausHue yacToTel Ha pa-
60Ty 000pYyIOBaHUS HIEKTPOCTAHIMH. ABTOMAaTHUECKOE PETYJIUPOBAHME YAaCTOThl U HANpSHKEHUS B
YHEPrOCUCTEME.

Tema S. Pacuet noteps MommHoOCTH B 3ieMeHTax 99C 1 OCHOBHBIE MEPOIIPUATHS, HAIIPaBJICHHbIC
Ha UX CHWKEHUE.

MeponpusTist o CHIKEHHUIO MOTephb 3IeKTpodHeprun. Kiaccudukaiys MeponpusTuil no cHU-
JKEHMIO ITOTEPh AIEKTPOIHEPTHH.

Tema 6. BeiOop koH(DUTYpalnii CXeM U OCHOBHBIX MTAPaMETPOB ICKTPUICCKUX CETCH.

Bb100p OCHOBHBIX MapaMeTPOB JIEKTPUUECKUX ceTeid. BbIOOp HOMMHAIBHOTO HATIPSKEHHUS CETH.

Br16op ceuenuit mpoBoI0B U Kabesei Mo SKOHOMUYECKUM KpuTepusiM. Beibop TpanchopmaTopoB Ha
IHoACTaHIUAX.

3.3. ®opmbl M MeTOABI IPOBEACHUS 3AHATHI, IPUMeHsieMble YUeOHbIe TEXHOJIOTUU
Jns u3yyeHus TMCUUILUIMHBI IPEAYCMOTPEHBI CiieyIoniie (popMbl Opranu3aiy yaueOHoro
mporiecca: JISKIUU, IPaKTHIECKUEe 3aHATUS, PACUETHO-TpadUIeCKUe 3aJaHUs, CAMOCTOSITeNIbHAS
paboTa CTyJ€HTOB, MHAUBUIyalIbHbIE U TPYIIOBbIE KOHCYJIbTAIIUH.
B nponecce IMmpernogaBaHrd AUCHUIUIMHBL CHCIUAIIBHBIC HWHTCPAKTUBHBIC TCXHOJOIMHU HC
MPEyCMOTPEHBI.

4. Ilepeyenn y4eGHO-METOIUYECKOr0 00ecneYeH s 11l CAMOCTOATEILHOM padoThI?
o0yyarommxcsi N0 JMCHUNIUHE
Coaepxkanne CPC

Ne HanmMenoBanue pasaena (TemMbl) IUCITUTUTHHBI Bunx CPC Tpyno- DOopMBI 1 METOTBI
E€MKOCTh KOHTPOJIS
(B yacax)

1 OO61mue ceenenus 0o
SIIEKTPOIHEPTETHYECKUX CUCTEMAX M
DIICKTPUYECKHX CETIX

2 PeXUMBI 2JICKTPUICCKOM CETH | 3a/1a4u Brimonuenue JIP 13 AHanu3 TEOPETUYECKOTO
X pacdera. Pacuer PEKHMOB Brimoninenue PI'P 18 Marepuaia, MOAroTOBKa U
. . ohopMiIeHHE JIP,
SJICKTPHUYCCKUX CCTCHU pa3JIMUHOU
BBINOJTHEHUE PI'P
KOH(uUryparuu. (Bueayn.CPC)
3 basaHchl MOIITHOCTE# B 3JIEKTPOIHEpre- Brimonaenue 1P 13 AHanmM3 TEOPETHUYECKOTO

MaTepuala, MOArOTOBKa K
MPAKTUYCCKUM  3aHITUSM
(Bueayn.CPC)

TUYECKOU CUCTEME.
Komnencarus peakTHBHON MOIIIHOCTH.

4 PeI‘yHI/IpOBaHI/Ie HaIPsKEHUS U YaCTOThI Brimonnenue [1P 13 AHanu3 TEOpPeTUYECKOTO

B DJIEKTPOIHEPTETHUECKOM CUCTEME. MaTepHaja, HOAr0ToBKa K
MPAKTUYCCKUM  3aHATHUAM

2 CamocrosTensHas paGoTa CTYACHTA MOXKET OBITh BHEAYAMTOPHOH (BBITIONHSETCS CTYACHTOM CAaMOCTOSTENBHO 6€3 ydacTHs
HperoaBaTelis — HapUMep, MOATOTOBKA KOHCIIEKTOB, BBINOJIHEHHE MUCbMEHHBIX Pa0OT M JIp.) M ay JUTOPHOU (BBINOJIHAETCS CTYJEHTOM
B ayJIMTOPHH CAMOCTOSITEIIBHO MO PYKOBOACTBOM IIPETIOAABATENs — HAIPUMED, JJabopaToOpHas WM IIpaKkTHuecKas paboTa).
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(BHeayn.CPC)

5 PacdeT noteps MOIIIHOCTH B 3JIEMEHTaX Bemonnenue I1P 13 AHanus  TEOpPETHYECKOIo
99C 1 OCHOBHBIE MEPONIPUATHS, Marepuala, MOAroToska K

HNPaAKTUHYCCKHUM  3aHATHAM
HaIIpaBJICHHbIE HA UX CHUKEHUE. P

(BHeayn.CPC)
6 BLI60p KOH(l)I/IpraLII/IfI cXeM U Brimonnenue [1P 13 AHanu3 TEOpeTUYECKOTO
OCHOBHBIX MTaPaMETPOB JIEKTPUUECKUX MaTepHala, MoAroToBka K
N MPAKTHYECKUM  3aHSITUSAM
ceren. (BHeayn.CPC)
Bcero uacos 83

JlaGopaTtopHbie padoThI UM JA00PATOPHbIE NPAKTHKYMbI

Ne | HammenoBanwue pazjiena JlaGopartopnas pabora | Tpyno- DopMBI U METOIBI
(Tembl) TUCIUTUTMHBI wiu 1abopaTopHbIi €MKOCTh KOHTPOJIS
IPAKTUKYM (B yacax)

1 | PesxxuMbl aneKkTprueckoit Nzyuenue 2 Odopmnenne paboTel B
CEeTH M 33/1a4M UX pacyera. | JEKTPUUECKOH CXEMBI COOTBETCTBHUH C METOMH-
Pacuet pekuMOB AJIEKTpU- | U AIEKTPOOOOPYIOBaAH- YECKUMHU YKa3aHUAMU TIO
YECKUX CETEN Pa3IMuHOU us OPY-110 B I'TII. BBITIOJTHEHHIO
KOH(UTYpaIiH. 1ab0paTopHBIX paboT.

2 | Beibop xoHpurypanmii Pacuer notepp 2 Odopmienne paboTel B
CXEM U OCHOBHBIX MOIIIHOCTH B 3JIEMEHTax COOTBETCTBUU C METOMIM-
rnapameTpoB 29C. YECKUMH yKa3aHUSIMUA TI0
ANEKTPUYECKUX CETEH. BBITIOJTHEHHUIO

J1a00paTOPHBIX padoT.
Bcero wacos 4

PaGora Ha 1abopaTOpHOM 3aHATHU

B nmepuoxg ocBOeHHS ~AHUCHUIUIMHBI  CTYAEHTHI MOCELIAIOT JIEKIMOHHBIE  3aHATHS,
CaMOCTOSITENILHO M3YYalOT IOTOJHUTENbHBIM TEOPETHUECKUN MaTepuan K J1ab0OpaTOPHBIM 3aHSTHUSIM.
Kputepusmu onenku paboThl Ha J1a0OpaTOPHBIX 3aHIATHUSX SBIAETCA: BIAJEHHE TEOPETHUYECKUMHU
MOJIOKEHUSMHU TI0 TeMe, BBINOJIHEHHUE jadopaTopHbeix pador. CamocTosTenbHas paboTa CTYICHTOB
BKJIIOYAET MPOpPabOTKYy METOJUYECKHX PEKOMEHAALUNA M JOMOJHUTENbHON yueOHOW NIuTepaTyphl B
COOTBETCTBUH C IUIAHOM 3aHATHS; BBIOJHEHHE J1a00OpaTopHbIX paboT. OcHOBHOI (GopMoil mpoBepKu
CPC sBnsercs mnpoBeAeHHE JabOpPAaTOpPHBIX pabOT M NHCHbMEHHOE HAMHMCAaHHWE IMOJyYEeHHBIX
PE3yNbTAaTOB COINIACHO METOAMYECKUM PEKOMEHIAIUSM.

Coneprxkanue JUCIUTUIMHBI, pa3paboTKa J1abopaTOPHBIX 3aHATHNA C YKa3aHWEM OCHOBHOW M JI0-
MOJIHUTENILHON JTUTEPATYPhl K KaXKJAOMY 3aHATHIO, 4 TAKXKE METOJUYECKUE PEKOMEHAAINH K BBIMOJIHE-
HUIO 1a00paTOPHBIX 3aJaHuil, 00pa3lbl UX BHIIOJHEHUS MpEACTaBlIeHbl B MeTOINYECKUX YKa3aHHIX
1o Kypcy «32nekrpocHabxkenus cren HTL-10000.

Kputepusmu 1uisi OlleHKH pe3yJbTaTOB BHEAYyAUTOPHON CaMOCTOATEIbHOW pabOThl CTyIEHTa
SIBJISIFOTCSL:

— YpOBEHb OCBOEHUS yUeOHOI0 MaTepuara;

- YMEHHE HCIIONIb30BaTh TEOPETHUECKIE 3HAHUS MPH BHITIOTHEHUH JTa00paTOPHBIX padoT;

— IPABUJIBHOCTbD BBIIIOJIHEHUS J1a0OpaTOPHBIX padoT;

- 000CHOBAHHOCTb U YETKOCTb HU3JI0KEHUS PE3YJIbTAaTOB.

MaxkcuManbHBIN 0alljl, KOTOPBIN CTYJEHT MOXET HaOpaTh Ha 1abOpaTOpHOM 3aHATUH, - 30 Oan-
JIOB.



PacueTrHo-rpajduueckas padora
Tema pacueTHO-rpadudeckon padoThl: «Pa3BuTHE 3JIEKTPUYECKOH CETH PallOHHOM 3HeP-
roCUCTEMBI»
BbINOJIHUTh TEXHHUKO-3KOHOMUYECKOE OOOCHOBAHME CXeMbl Pa3BUTUSL 3JIEKTPUUECKOUN
CEeTU pallOHHOM 9HEPrOCHUCTEMBI JJIsl 3JIEKTPOCHAOKEHUS HOBBIX Y3JI0B HAaIPy3KHU.
HcxonHble JaHHBIE:

1. CxeMa cyliecTByOIEHN 3/IeKTpUUeCcKou ceTH (puc. 1).

2. MouHocTH WHH AedcTByOmMX noactaHuui (10 u 35 kB) pexkMmMa MaKCUMasIbHbIX
Harpys3ok (Tab6Ji. 1) Ha OATbIN IoJ, 3KCIJIyaTallUh COOPY>KaeMOM CEeTH.

3. l'eomeTpuueckoe pacnoJiokeHHe CyllecTBYHIUX (TabJs. 2) U MeCT COOpYy:KEHUS] HOBBIX
(Tab.1. 3, mo BapuaHTaM) MOACTAHIIMU B AeKAPTOBOM CHCTeMe KOOPAHUHAT.

4. MakcuMaJsibHble MOIIHOCTU HOBBIX Y3JI0B Harpy3ku (HOBBIX MOJACTAHLUK) HAa NSATbIN TOJ
WX 3KCIUTyaTaluu (TabJ1. 3, Mo BapuaHTaMm).

5. Bpems ucno/sib30BaHMA MaKCUMa/JIbHOU HAarpy3ku Tmax (CM. TabJ1. 3) A/ 06Liero rofioBo-
ro rpadpurKa 3HeproCcUCcTeMbI C y4€TOM MOIIHOCTEW HOBbIX HAarpy30K.

6. OpyeHTUPOBOYHbIN COCTAB BUJOB HAarpy30K HOBBIX MOACTAHLUU (TabJ. 4, 0 BeJIUYUHE
MOLIHOCTEN Harpy3KHu).

7. 3UMHHE U JIETHUE CYTOUYHbIe TPadUKHU XapaKTePHBIX JHEN HOBbIX MOJCTAHLUH, Ta061. 5.

7. HanpsikeHye MyHKTa NUTAHUS B peXXMMaxX MaKCMMaJlbHbIX HAarpy30K MO/iAep>KUBaeTCs Ha
ypoBHe 242 KB.

8. HoMuHasbHOe HanpsiKeHue Ha LIMHAaX HU3KOT0 HallpsXXeHUs HOBBIX noAcTaHnyMi — 10 kB.

9. MecTo cTpouTesibcTBa — 3anaaHasg CUOUPS.

10. MaTepuaus onop a5 BJI Bcex Hanpsi>keHUH - »KeJ1e300eTOH.

Ta6uunna 1
MoOUIIHOCTH pexMMa MaKCUMaJIbHbIX HArPY30K CYLeCTBYIOIEN CETH
MoI1HOCTH HarpysoK A-10 B-35 b-10 B-10 I'-10
AxTuBHadg, MBT 110 15 10 80 90
PeakTuBHas1, MBap 70 10 5 50 60
Ta6suna 2
KooparHaThkl pacnosioKeH!sl CyleCTBYOIIMX NOJACTAHLIUM, KM
IloacTanusa X y
A 63 0
b 107 -33
B 12 -57
I 66 -50
[IpuMmeyanue. Hayaso koopAUHAT B TOUKe NyHKTa MUTaHus O.
Ta6suna 3

KoopauHaThbI 10/10’K€HHS, MOLHOCTH HAarpy30K HOBBIX MMOACTAHIMU U BpeMS MCI0JIb30BaHUS
MaKCHUMaJIbHOU HAarpy3KH Tmax

Homep KoopauHaTel, KM MouiHocTH Harpy3ok, MBT u MBap Tmax,
BapvMaHTa | x1 | y1 | X2 | y2 | x3 | y3 | P1 Q1 P2 Q2 P3 Q3 J
001 87 |40 | 87 | 17 |118| 55 | 74 50 30 20 5 3 14800
002 90 | 39 | 53 | 42 | 58 | 35| 30 22 59 44 9 6 | 5300
003 70 | 28 [ 86| 3 | 89| 3 41 28 54 36 12 8 | 5100
004 77 | 39 | 56 | 58 | 113 2 56 36 30 19 10 6 | 5000
005 86 | 1 | 53|13 [113| 51 | 35 26 52 38 8 6 |4900
006 83 148 |80 | 14 [113| 56 | 61 37 43 26 13 8 [4700
007 75 | 16 | 54 | 44 |79 | 49 | 23 15 75 49 10 7 14600
008 86 | 38 | 66 | 18 |100| 60 | 39 22 65 37 11 6 | 5200
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Puc. 1. CxeMa cyuecTByo1el asiekTpuyeckoi cety 220/110 kB (paccTosiHMS B KMJI0MeTpax).

[Tosy>kvpHbIM LIpUPTOM 0603HAYEHBI HOMEPA Y3JI0B /IJIsl IIMH, BKIOYEHHbIX B paCYe€THYIO CXe-
My

B r
Puc.2. T'pad cyuiecTByole ceTu

Ta6auna 4
CocTaB Harpy3kKu Coopy»aeMbIxX NoAcTaHIui, %
CocTaB Harpysku
[ox- MakcuMasnbHast Lo S SN X 1N R R N TR §I<’ T 0 g
CTaH- | aKTHBHas MOII- E%E E%% E%% E%% %§E§§§§§
s HOCTb, MBT 858‘ SE Y| 5 EC o§®§§§E3,§”§
SCEE| 28| 28| 2¥8|58R2 g3 & o d
H O e
1o 40 15 15 30 - 40 -
[1C-1 | cBbie 40 go 50 15 15 20 10 40 -
cBbilIe 50 20 20 15 15 30 -
1o 40 20 20 40 10 - 10
[1C-2 | cBoIwe 40 go 50 20 30 10 20 - 20
cBblme 50 15 20 15 30 - 20




Jo 20 40 10 - - - 50

-3 T eppme 10 40 15 - - - 45
Ta6uuna 5
3MMHUeE Y JIETHUE CYTOYHbIE IrPad KU XapaKTEPHBIX JHEHW JJIs1 HOBBIX OACTaHUUH, Y%
I[1C-1 [1C-2 I1C-3
Bpemsa 3umMa Jleto 3umMa Jleto 3uma Jleto

P Q P Q P Q P Q P Q P Q

0:00 45 43 33 31 45 40 33 32 58 58 37 34

1:00 42 41 24 23 34 32 26 25 50 52 33 32

2:00 43 42 24 23 30 30 23 22 45 46 30 31

3:00 44 44 22 22 30 29 27 27 44 44 28 30

4:00 47 45 25 24 36 35 45 43 46 45 34 35

5:00 53 52 30 30 56 55 60 58 52 50 44 46

6:00 73 71 67 66 78 77 74 73 68 66 52 53

7:00 90 92 76 77 100 99 75 74 80 80 56 55

8:00 100 | 100 80 81 100 | 100 72 72 86 85 54 54

9:00 100 | 100 70 71 96 95 62 60 84 82 50 50

10:00 92 95 68 68 90 88 55 52 80 78 47 48

11:00 91 93 69 70 80 81 50 50 72 70 45 46

12:00 93 90 70 71 70 73 47 45 66 66 43 44

13:00 88 86 68 68 66 67 46 44 65 65 42 45

14:00 87 85 69 68 66 67 45 44 66 65 40 43

15:00 92 94 70 71 66 68 45 45 67 66 41 44

16:00 95 95 68 69 65 68 46 46 70 70 44 46

17:00 | 100 | 100 70 72 64 67 48 47 86 85 48 49

18:00 98 95 75 75 72 70 54 52 100 | 100 55 57

19:00 97 94 80 78 83 80 62 60 98 99 65 65

20:00 96 93 80 78 85 84 65 63 95 96 65 65

21:00 38 86 70 72 80 80 64 62 80 80 60 63

22:00 78 77 48 47 65 64 49 47 68 68 52 43

23:00 58 56 34 35 53 50 35 34 63 62 41 42

Cpen- | 787 | 778 | 57,9 | 579 | 67,0 | 66,6 | 50,3 | 49,0 | 70,3 | 69,9 | 46,0 | 46,6
Hee 5 8 2 2 8 3 3 4 8 2 8 7

[Ipumedanue. 1. 3Ha4UeHHS aKTUBHBIX U PEAKTUBHbIX MOIIHOCTEN AaHbI B MPOLEHTAaX OT
Pmax U Qmax, COOTBETCTBEHHO. 2. /Il KOHTPOJISI pacyeToB N0 rpadukKaM Harpy3KH sl KaXKA0ro
13 rpadUKOB B TabJMLe IPUBEJIeHbl CPeIHECYTOYHbIEe 3HAUYEHMUSL.

[lesib pabOThI: MONYYHUTh HABbIKU IPOEKTUPOBAHUSA PAaHOHHBIX 3JIEKTPUYECKUX CeTel, UCTO0JIb-
30BaHUSA CIPAaBOYHOM JIMTEPATYPhl U aHA/IM3a pe3yJIbTaTOB pacyeTOB PEXXUMOB PabOThI 3JIEK-
TPO3HEepreTUYECKUX CUCTEM U CeTel, a TAKKe HaBbIKK pacyeTa TOKOB KOPOTKOI'O 3aMbIKaHHS.

Tpe6oBaHHS K NPONYCKHON CIOCOOGHOCTH M HAZEKHOCTU POPMYJIUPYIOTCS CJEAYIOIUM 06-
pasom:
- llepegaya pacueTHbIX MaKCMMaJIbHbIX MEePETOKOB MOILHOCTHU J0JKHA 0OeCcrneuyuBaThbCcs MPU
NOJIHOM CXeMe CEeTH IPU HOPMaTUBHbIX YPOBHSX HANPSXKEHUS;
- [lepeiaya pacyeTHbIX JJIMTEJbHBIX IEPETOKOB MOIHOCTH A0J>KHA 00€CleduBaThCs MPU MOJI-
HOU cXeMe CeTU U NPU OTKJIIOUYEHUHN OJIHOTO U3 3/1eMeHTOB ceTH (oaHoU nenu JIIII uau ogHoro
TpaHcdopmaTopa).

IKOHOMHUYHOCTb Pa3BUTUA U QYHKIIMOHUPOBAHUS OCHOBbIBAETCs Ha BbIOOpEe BapHUaHTA,

npeAycMaTpUBAIOLLEro JAajibHelIlee pa3BUTHE CEeTU 0e3 ee KOPEHHbIX M3MEHEHUU U MaKCH-
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MaJIbHOe MCIO0JIb30BaHUe JEeWCTBYIOLIUX CETeH C y4eTOM MX BO3MOXKHOCTEH JJi1 PEKOHCTPYK-
LUH.

[Ipy npoextupoBaHuu BJI pekoMeHAyeTcs NPUMeHATb CTaHAAPTHOE 060pYyJ0BaHMe U MaTe-
pyasibl U YHUUIMPOBAHHbIE WJM THUIIOBble KOHCTPYKLHH omop, GyHJAMEHTOB U JAPYTHUX
3JIeMeHTOB JIMHUH, Tpollejline Bce TpebyeMble UCIIbITAHUSA U 3apeKoMeH/j0BaBlIve cebs 1o-
JIOXKUTEJIbHO B 9KCIJIyaTaluH.

Kputepun onieHkH 0/1HOM pacyeTHO-TpaduuecKoil paboThI:
20 6amnoB BbicTaBisierca 3a 100% BbImoMHEHYIO paboOTy, B KOTOPOH OTCYTCTBYIOT (hakTHuUecKue
omnOku. 18 GammoB - 3a pabory, B KoTopoi gomymieHa 1 ¢axtuueckas ommuoOka. 15 OamnoB — 3a
paboty, B KOTOpO# gomyIieHsl 2 ommOku. 12 6amnoB — 3a pabory ¢ 3 ommbkamu. 10 GamioB — 3a
paboty c 4 ommbkamu. § OamoB — 3a paboty ¢ 5 ommbkamu. PabGora, BbImonHeHHas Oonee yeM ¢ 6
OoIMOKaMH, HE OLIEHUBAETCS.

5. Meroanuyeckue yka3aHus 1Jis1 00y4alOMIUXCS 10 OCBOCHUIO TN CHUTITHHBI
MeTtoauveckue yka3aHus AJIs TOMOIIU OO0y4YaoUMCs B YCIIEIITHOM OCBOCHUU TUCIUIUIMHEI B
COOTBETCTBUH C 3aIUTAHUPOBAHHBIMH BUJAMH YUEOHOM U CAMOCTOSTEILHONW PaOOThI 00yUJaIOIINXCSL:

KoanuectBo
ABTOp, HA3BaHHMe, MECTO M3aHUS, U31ATEJbCTBO, Tog | Haanmume | 3Kk3eMIIsIPOB
Ne U3/1aHUs Y4eOHOI TuTepaTypsbl, BUI U rpuda, Bua B
n/n | XapakTepUCTHKA MHBIX MH(POPMAIMOHHBIX PecypcoB rpuda OuodJmoTexe
CBdYy

3agaHusT W METOAMYECKHE YKa3aHUs K KypCOBOMY
MIPOCKTHPOBAHUIO o JTUCIUTUTAHAM
«ONEKTPONHUTAIONINE CUCTEMBI U PJICKTPUUECKUE CETU» H
«Onextpuieckue cernw». Hepronrpu, TU (p) CBODY,
2011

Meroanueckue ykazanus pazmeniensl B CJIO Moodle: http://moodle.nfygu.ru

Tembl TecTOB:
Tect Nel. PexuMbl 251€KTpUYECKON CETH.
Tect No2. PerynupoBaHue HanpsHKEHUS U YaCTOTHI B AJIEKTPOIHEPTETUUECKON CUCTEME .
Tect Ne3. TeXHUKO-DKOHOMUYECKUE OCHOBBI IPOEKTUPOBAHUS INEKTPUUECKUX CETEH.

IIpuMepsbI TeCTOBBIX 3aaHU

3aganue 1:
JBe reneparopubie cranuuu ['1 u I'2 paboTaroT Ha 0611yto Harpy3ky H

(pucyHok 1).

I'l Tl 12 73 I2

Satde —DO—0O

Pucynok 1
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Ha (pucyHnke 2) npencraBieHa 3KBUBAJICHTHAs CXEMa 3aMEILEHUS PACCMAaTPUBAEMON CHUCTEMBI.
[TapameTpsl cUCTEMBI U MCXOJHOTO peXHMa, PACCUMTAHHBIE B OTHOCHUTEIBHBIX €IMHUIIAX, CIEIYIO-

mme: X, =2.5; x, = 0.3; Slo =058+ j0.36; Szo =30+ /19; Uy, =1.0.

X Ury X
o— Y Y Y \— o
Eq] 0 — > B E 20

q
S]O SZO

Pucynok 2

1. TlocTpouTh yIIOBYIO XapaKTEPUCTUKY MOIIHOCTH TeHepaTtopHou ctaniuu ['1, mpencraBuB
Harpy3Ky HEM3MEHHBIM COIPOTUBIICHUEM.

2. OnpenenuTh mpeen nepeaaBaeMoil MOIITHOCTH OT TeHepaTopHou ctanimu 'l u ko3¢ dum-
€HT 3aI1aca yCTOMYUBOCTH 3JIEKTPOIEpEIadu.

3aganue 2:
BaKOHy N3MCHCHM TOKA Ha I/IHl[yKTI/IBHOCTI/I I10CJIC KOMMYTaLII/H/I COOTBGTCTByeT KpI/IBaSI Ha pI/IC.

R R
o | |
L L
O Puc.1
t
=0 $y ; lé L
L
O Puc.2
o Puc.3
[Ixana oreHUBaHUA:
IIpOLICHT BBINOJIHEHHBIX TECTOBBIX 3a1aHUU KonngecTtBo HaOpaHHBIX OaJIOB
91% - 100% 20
81% -90% 16
71% - 80% 14
61% - 70% 10
51% - 60% 8
<50% 0
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TeMbl MpaKTUYECKUX 3aHATUI:
1. BiOop BapHaHTOB CETH, CXEMbI Pa3BUTHSI 1 HOMUHAIBHBIX HAIIPSHKCHUH
2. OmpejienieHue ceueHni MPOBOAOB U BBIOOP TPaHC(HOPMATOPOB MOACTAHIIMIA
3. CocraBieHne NPUHIUITHATBEHON U PaCUeTHOM CXeM BapHaHTOB
4. Pacyer pe)xHMOB MakCUMyMOB Harpy3ok u OajlaHc peakTHBHOW MOIITHOCTH
[IpakTHueckue padOTHI MPEACTABISIOT cOOOH pelIeHNe MPAKTUUECKHX 33/1ay 110 IepeyrciIeHHbpIM TeMaM. BapuanTsl 3a1a-
HUH BBIIAIOTCS NPEIOaBaTesIeM.

Kpurtepun ouenku:

Komnerenuun XapakTepucTHKa BHINOJHEHHsI MPpaKTHYecKuX 3ananuii | KonnyecTBo HaOpaHHBIX 0aJJ10B
IK-1.1; TIK-1.2; TIK- | BepHoe pemieHne Bcex 3a/1a4 NPaKTHIECKUX padoT. 30
1.3 HesepHoe pemenne 3amay. 0

*B mabauye npusedeHo KOIu4ecmeo 0AL108, KOMopoe CIYyOeHm Moxcem Hadpams 3a 8biNOJHeHUe 8CeX NPAKmu-
yeckux pabom 6 meyenue cemecmpa.

PeliTUHIOBBIN perjiaMeHT 1o JUCHHUIJIMHE:

MNe | Bupa BpinosHsieMoi yuyeOHoii padorbl | KosmyectBo | KomnuecTtBo Ilpumeuanue
(KOHTPOJIMPYIOIIIHE MATEPHAJIbI) 6amioB (min) | 6amnoB (max)
HUenoimanusa / Bpewms, uac
Dopmwr CPC
1 | JJaBopaTopHbIe 3aHATHE 13 20 30 3HaHHUE TEOPUH;
BBITIOJTHCHUEC
1a00paTOPHOM pabOTHI
2 | PacuetHo-rpaduueckas 18 8 20 B [NIUCbMEHHOM BHJIE,
pabora WHAUBU1YaJIbHbIE
3aJlaHMsl
3 | IlpakTnueckue 3aHATUSA 52 20 30 3HaHUE TEOPUU;
BBITIOJIHEHHE
IPAKTUYECKON pabOThI
4 | TectupoBaHue 4 12 20
Hroro: 834) 60 100

6. DoHJI OLIEHOYHBIX CPEJICTB /sl MPOBeIeHUsI MIPOMEKYTOYHOM aTTecTAlMU 00y4aAI0IIMXCH 10
AUCHUILINHE
6.1. [Tokazarenu, KpUTEPUU U MIKaJIA OLICHUBAHUS

KoanuectBo
Komnerennun | XapakTepucTHKAa BbINOJTHEHUS MPAKTUYECKOT0 3aIaHUS HaOpaHHBIX
0aJuI0B
KoanuectBo
Komnerenunu | XapakrepucTuka 0TBeTa Ha TeOpeTHYECKHE BOMPOCHI HaOpaHHBIX
0aJ110B
[TocTaBrneHHbIe BOMIPOCHI PACKPBITHI MMOJTHOCTHIO, 7Sl TOSCHEHUS
MPHUBEICHBI PUCYHKH, CXEMBI, TPaQUKH, pacUeTHBIE (POPMYJIBI,
BEPHO yKa3aHbI €IMHUIBI U3MEPEHUS; B OTBETE UCTIOIB3YETCS
creruaibHas TEPMUHOJIOTHSI U TTOKA3aHbl 3HAHUSI, OCBOCHHbIE
[IK-1.1; TTK- CTYJIEHTOM CaMOCTOSITEIbHO MPU U3YYEHUU COBPEMEHHBIX
1.2; IIK-1.3 MEPUOANYECKUX U3TaHUI IO TUCIUILIIMHE, OTBET 15-20
CTPYKTYypHUpOBaH U joruueH. [lokazaHa COBOKyITHOCTh
OCO3HAHHBIX 3HaHUH MO JUCLUILIUHE C YUETOM
MEXIUCHUTUTMHAPHBIX CBSI3e. MOTYT OBITh JOMYIIEHBI
HEJ0YETHI B ONPEAEICHUH TOHATUH, UCIIPABJICHHbIE CTYACHTOM
CaMOCTOSITENILHO B MPOIIECCE OTBETA.
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[TocTaBieHHBIE BOIPOCHI PACKPBITHI IIOTHOCTBIO, 1JIs TOSICHEHUS
NPUBECHBI PUCYHKH, CXeMBI, Tpad)uKu, pacueTHbIE (POPMYIIBI,
BEPHO YKa3aHbI CAVUHULIBI U3MEPEHUS; B OTBETE UCIIOJIB3YETCS
crenuaibHas TepMUHONIOTHUs. OTBET CTPYKTYpUPOBAH U
aoruyeH. MoryT ObITh JONYLIEHbI 2-3 HE3HAYUTEIbHbBIE OIINOKHY,
VCIIPABJICHHBIE CTYJEHTOM C IIOMOLIBIO ITPENOIaBATEIIS.

10-14,9

JlaH He1oCTaTOYHO MOJIHBIN U HEIOCTaTOYHO Pa3BepHYThIN
otBeT. JIoruka v nocieoBaTeIbHOCTh U3JI0KEHUS UMEIOT
HapymeHus. JlomyIieHbl OInUOKY B pACKPBITUU MOHITHH,
ynotpebaeHu TepMUHOB. CTyA€HT 3aTpyIHSAETCS IPUBECTU
nosicHstonMe (GopMyJibl, CXeMbl, PUCYHKHU U IpauKu, MyTaeT
€MHUILIBI U3MEPEHHUS BEJTUUHH.

5-9,9

uiau

uaiu

OtBer npencTaBiseT co0o0i pa3po3HEHHbIE 3HAHUS C
CYIIECTBEHHBIMH OIIMOKamMu 1o Borpocy. CTyIeHT He 0CO3HAET
CBSI3b 00CY’KIaeMBIX BOIIPOCOB IO OMIIETY C IPYTUMHU
00bEKTaMH AUCIMIUIMHBL. B 0TBETE OTCYTCTBYIOT MOSICHSIOIINE
(bopMyIIBI, CXeMBbI, PUCYHKH U TpapyKH, CIICIHATIbHAS
TEPMHHOJIOTHS. J[OTTOTHUTENFHBIE U YTOYHSIOINE BOIPOCHI 0
IpernoaaBaTess He MPUBOIAT K KOPPEKIIMU OTBETA CTYICHTA

OTBCT Ha BOIPOC MOJIHOCTBIO OTCYTCTBYCT

OTKa3 OT OTBCTA.

6.2.

Meroanueckue MaTepUallbl, ONPEACIIAIONINE IPOLELY Pl OLICHUBAHUS

XapakTepuCcTHKHU MPOLEIYyPbI

Bun npouenypsl

3a4CT

Ilens npouenypsl

BBISIBUTH CTeNEHb chopmupoBaHHocTH kommereHuuu [IK-1.1; TIK-
1.2; 11IK-1.3

JlokanmpHBIE aKTHI By3a, peria-
MEHTHPYIOIIe MIpOBEICHNE
MIpOLEAYPBI

[TonoxkeHne O MNpPOBEACHUM TEKYLIErO0 KOHTPOJISI YCIEBAEMOCTH M
MIPOMEKYTOUHOM aTtTecranuu oOyuarommxcs CBOY, Bepcus 2.0,
yTBepkAeHO pekTtopoM CBOY 15.03.2016 1.

ITonoxenue o 6amnbHO-peiTHHTOBOM cucreme B CBOY, Bepcus 4.0,
yrBepxkaeHo 21.02.2018 r.

CyOBeKTbl, Ha KOTOPBIX Halpas-
JIeHa mpoueaypa

CTYyAEHTHI 3 Kypca O6akanaBpuaTa

[leprox mpoBeneHMs IPOLIEAYPHI

3uMHSS 3aueTHAS HEOESIIA

TpeOoBaHus K TOMEIICHUSIM U
MaTepHaIbHO-TEXHUUECKHUM
CpeJicTBaM

TpeboBanuss Kk OaHKy OLIEHOY-
HBIX CPEJICTB

Onucanue MIpOBCACHUA IIpoLec-
OyphI

3adeT NMpUHUMAETCS B YCTHOM QopMe. YUUTHIBAIOTCS HaOpaHHBIE
GaJIJII:I B TCUCHHUC CCMCCTpaA. 3auer MMPUHHUMACTCA Ha IOCICAHBIM
3aHSTHU CEMECTPA.

[lIxanel OlLEHMBaHUS peE3yJbTa-
TOB

[MIxana OLICHUBAHUs pe3yJIbTaTOB
PeiTHHIOBBIN perJaMeHT M0 AUCLUILIMHE.

MIpUBEIECHA B IL.

PesynpTatel npoueaypol

B pesynprare cmaum Bcex 3amanmii mns CPC crymeHTy HEoO0XOAMMO
Habpath 60 6aITOB MUHUMYM, YTOOBI TIOJTYYHTh 3a4eT.
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7. YueOHO-MeTOAUYeCKOe U MH(OpMaUOHHOE o0ecnieyeHUe JUCUMILIMHBI (MOIYJ151)

Kapma obecneuennocmu numepamypou

ABTOp, HA3BaHHUE, MECTO U3JAHNS, H31ATEJIbCTBO, T/ U3IAHHA
yueOHOH J1uTepaTyphl, BUJ U XapAKTEePUCTHKA UHBIX HHoOpMaLH-
OHHBIX pecypcoB

Hanuumne rpuda,
BuUj rpuda

ILUISIPOB B OO0~
auotreke CBOY

Koa-Bo 3k3em-

Kourunreur

CTYIAEHTOB

OcHoBHas1 JIuTEpaTypa

DnekTpudeckas 3ueprusi. COBMECTUMOCTh TEXHUYECKUX CPEICTB DJICK-
TpoMaruuTHas. HOpMbI KauecTBa 3JICKTPUYECKON SHEPIHMU B CHCTEMax
QJIeKTpOcHaOKeHHsT OOLIero Ha3HauyeHWs [DIeKTpOHHbIA pecypc]/ -
DneKkTpoH. TekcToBble AaHHble.— M.: M3parensckuit nom DHEPI'US,
2012.-32c.

http://www.ipr
bookshop.ru/2
2778.

11

CrpenbuukoB H.A. DnexTpocHaOxeHHEe TPOMBINIICHHBIX MPEATIPUSTHH
[Onexrponnsiii pecype]: yaedHoe nocodue/ CrpensaukoB H.A.— Diex-
TPOH. TEKCTOBEIE HaHHBIe.— HoBocuOmupck: HoBocubmpckuii rocymap-
CTBEHHBIN TeXHUYECKUH yHHBepcureT, 2013. - 100 c.

http://www.ipr
bookshop.ru/4
5457

11

JonoJHuTeIbHAS JIUTEPATYpa

B.U. Kynpun. DnexTpocHaOXeHIE MPOMBIIIICHHBIX TIPEANPUATHI. — M.:
Wutepmer Unxuanpunr, 2006.

YMO MO
PO

Kynpun B.1. DnexrpocHabkenue. — M.: M3n-Bo «Akamemus», 2012, —
351 c.: ni.

YMO By30B
MO PO

I'epacumenko A.A., @enun B.T. Ilepenaua u
pacmpeneneHne dJIeKTpruUecKoi suepruu- Wsm. 2-e.-PoctoB w/]l: De-
HHKC, 2008

YMO MO
PO

Konosanosa JI. JI., Poxkora JI. JI. D3nekrpo-cHabxkeHue
MIPOMBIIIICHHBIX TNPEeINpUATHH M ycTaHOBOK. M.: DHeproaTromMuszar,
2002.

YMO MO
PO

B.H. Heknenaes, N.I1. KproukoB. DnekTpudeckas 9acTh IEKTPOCTaH-
i ¥ nogcranuuil. CripaBo4HbIe MaTEpHaNbI 111 KypCOBOTO M AU~
wioMHoro npoektupoBanus. — CI16: BXB-IlerepOypr, 2013.

CrpaBOYHHK IT0 TPOSKTUPOBAHUIO dNeKTpudeckux cereit / [lox pen.
J.JI. ®aiidbucouya. — M.:
Wzn-8o0 HIT DHAC, 2005. — 320 c.

JIsikuH A.B. DiekTpudecKkre CHCTEMBI H CETH:
YuebHOe mocobue. — M.: YHHBepcHTETCKast
kuura; Jloroc, 2006. — 254 c.

PexoMeHnanmu 1o TeXHOJIOTHYECKOMY TPOSKTHPOBAHMIO BO3IYIIHBIX
JUHAN dIIEKTporepenavyn HanpspbkeHueM 35 kB u Boitre (Y TBepKIeHBI
[puxazom MunsuaeproPoccun ot 30 urons 2003 roga, Ne 284).

Pexomenganmy o TEXHOJIOTHYECKOMY MTPOEKTUPOBAHUIO MOJCTAHIMH
NIepEMEHHOT0 TOKa C BhICIINM HarpspkerneM 35—750 kB (Y1BepskaeHb!
npukazoM Munsnepro Poccun ot 30 uronst 2003 r., Ne 288). — M.: Uzn-
Bo HII DHAC, 2004. —80 ¢

10

[IpaBuna mo oxpaHe Tpy/aa MPH SKCIUTYaTalldl IIEKTPOYCTAHOBOK.
(VtBepxaensl [Ipukazom MuHUCTEpCTBA TPYAA W COIIMAITLHOM 3aIUATHI
Poccwuiickoit @eneparnu ot 24.07.2013 Ne328n.)— 85 c.

Ilepuoanueckue u3gaHus

DNeKTpHKa

Marnas sHepreTuka

DIEKTPUIECTBO

DNEeKTPUYECKHUE CTAHITIHI

[TpomBINIIICHHAS] YHEPTrEeTHKA

DHeprocoepekeHne

DNEeKTPOMEXaHHKa

I1po6J1eMBI SHEPTrETHKH

O |0 (I[N || |—

DNEeKTPOHUKA
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10 | DnexkTpoTexHuKa
11 | DnekrpoobopynoBaHue
12 | be3onacHOCTb TpyJa B IPOMBIILIEHHOCTH
MeTtoanyeckue pa3paboTKH By3a
3agaHus 1 METOJMUYECKHE YKa3aHHs K KypCOBOMY IPOEKTHPOBAHMIO IO
1 | nucuumunHaM «DJIEKTPOIHUTAIOIINE CUCTEMBI M 3JIEKTPHYECKUE CETHU» U 15
«Onekrpuueckue cetn». Heprorrpu, TU (¢p) CBDY, 2011
Hnmeprem-pecypcel
Ne HaumenoBanne ABTOp, pa3- ®opmar 10- Tun uHTEpHET - Ccbrika (URL) Ha un-
HHTEpPHeT-pecypca padoTUYHKH KyMeHTa pecypca TepHeT- pecypc
(pdf, Doc, rtf,
djvu, zip,rar)
2 DnekTponaboparopus SHCIoKeBUY http://www.yanviktor.naro
B.A. d.ru
3 CrpaBOYHHK DJICKTPHKA U http://www.elecab.ru/histo
SHepreTuka ry.shtml

8. MaTtepuanbHO-TeXHUYECKOe oOecnedeHHe YUeOHOi TUCIUIITUHBI (MOAYJIsT)

Mamepuanvno-mexuuyeckoe obecnedenue OUCYUNTUHBL (NOMeweHUe U 060py008aHue)

Ilepeuyensn oc-
- Buasb! yueoHoii padoTbI HanmeHoBaHMe cieniu- | HOBHOTO 000pYy-
Ne é HaumeHoBaHue | (JieKuus, NpaKTHY. 3a- O0beM | anM3MPOBAHHBIX ayau- | JA0BaHHUA (B T.4.
n/n é TeMbl HSITHSI, CEMUHAPBI, JIa- YacoB | TOPHWIi, KAOMHETOB, JI1a- | ayIuo-, BUICO-,
6opar.pa6.) O6opatopmii u np. rpaguyeckoe
COTIPOBOXKICHHE)
JleknmoHHbIE
1 5 TIEKITUS 6 A503 DVD
3aHATHS
IIpakTuueckue
2 p MIpaKTHKa 6 A503 DVD
3aHATHS
JlabopaTtopHbie
3 paTop 11a6.pab. 4 A503 DVD
3aHATHUA
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JIUCT AKTYAJIM3AIIAY PABOYEM ITPOT'PAMMBI TUCIUILIAHBI
b1.B.06.02 DiiekTpoIHepreTuYeCKUe CUCTEMbI U CeTH

Y4ueOHsbIi BHecenHbIe U3MEHEHMS IIpenonasarens IIpoTokon 3acenanus
rox (®UO) BBIITY CKAIOLLIEN

kadeapei(nara,Homep), DO
3aB.Ka(eIpoi, MOAMKUCH

B mabnuye yrxazvieaemcs monvko xapaxmep usmeHenull (Hanpumep, usMenenue memol, CRUCKA UCIMOYHUKO8 NO meMe Ulu
memam, CpeoCcme NPOMEeNCYMOUHO20 KOHMPOs) C YyKazauuem NyHKmog paboueti npoecpammei. Camo codepoicanue
UBMeHeHUll OPOPMAACCS NPUTOANCEHUEM RO CKBOZHOU HYMepayull.
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