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TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk
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1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
dopMUpOBAHUE CHUCTEMATU3UPOBAHHBIX 3HAHMH B 00JACTH JJIEKTPUUYECKUX  CeTeH
3JIEKTPOIHEPTeTUYECKUX CUCTEM, MPUOOPETEHNE CTYyICHTAMH HABBIKOB UX MPOEKTUPOBAHMS,
pPa3BUTHE KYJIBTYPhl S3KOHOMHUYECKH 11eJIeCO00pa3HOro BbIOOpa MPOEKTUPYEMOTO BapuUaHTa
CXEMBI CETH, PACUYETA PEKUMOB CIIOKHBIX CUCTEM, PETYIUPOBAHUS YACTOTHI U HAIIPSIKEHUS B
SHEPrOCUCTEMAX, OCBOCHHME METOJOB pacyeTa IIOTEPh JSJIEKTPUUYECKOM DHHEPrUU U
MEPOIPHUITUMN IO UX CHUKEHUIO.

3anauu JUCHMIIINHEL
N3zydyenne pexumMoB paboOThI, IKCIUTyaTallUM W XapaKTEPUCTUK Pa3IUYHBIX JJIEMEHTOB
9JICKTPOIHEPIreTHYECKOM  CHUCTEMBI — CHHXPOHHBIX TI'€HEepaTOpoB (KOMIIEHCATOPOB,
JIBUTaTelIei), OaTapeil CTaTUYECKMX KOHIACHCATOPOB U IIYHTUPYIOIIUX PEaKTOPOB,
TpaHchOPMaTOPOB U AP.

. ITonyyenune 3HaHMN B OOJIACTM PETyJIMPOBAHUS HANPSHKEHUST M PEAKTHUBHOU
MOIIIHOCTH, PETYJIMPOBAHUS YACTOTHI B 3JIEKTPOIHEPIETUYECKUX CUCTEMAX.
. N3zyuenue METOZI0B pacyeToB YCTAHOBUBILLIUXCS PEXKUMOB CIIOKHBIX

3JIEKTPOIHEPTETUUECKUX CUCTEM, B TOM YHMCJIE U C MOMOIIbIO MPOMBIIIJIEHHBIX MPOrPAMMHO-
BBIYNCINTEIHHBIX KOMITJIEKCOB.

. OsgnajeHne METOJAMU TEXHUYECKUX U 9KOHOMUUYECKUX PaCYETOB, HA OCHOBE KOTOPBIX
BBIOMPAIOTCS CXEMHBIE  pEIIEHUs] i1 OOBEKTOB SHEPIrOCUCTEM M ONPEHEIISIOTCS
OITHUMAJIbHbIE TApaMETPhI PEKUMOB.

. ®opMUPOBAHUE CUCTEMHBIX U MPOGECCHOHATBHBIX KOMIIETEHIIMH I10 pacuery u
CHWXEHUIO TOTEPh OJJIEKTPOIHEPIMU B  OIJIEKTPUUECKUX CETAX, IO MPUMEHEHUIO
SHeprocOeperarommnx TEXHOJIOTUN, MO pa3paboTKe MEpPONPUITUN IO CHUKEHUIO TMOTEPh
SHEPIuH, YIYUIICHUIO KAueCTBa AJIEKTPUUECKON IHEPTUH, OIEHKH SKOHOMUUYHOCTU PaOOTHI
ceTel.

. M3yueHne cCOBpeMEHHBIX YCTPOUCTB, BHeAPpsieMbIX B DC Mupa.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHO
IMTPOI'PAMMBbI
Hns  wampaBiaeHuss mnoarotoBku 13.03.02 — DnekTposHepreTUKa U 3JIEKTPOTEXHHKA
HAIpaBJIEHHOCTh (mpodumib) 00pa30BaTEIbHON MpOrpaMMbl «DJIEKTPOIHEPreTUUECKUE
CUCTeMbl M CETH» TMpPEeayCMAaTPpUBAET M3YYEHUE JTUCUMIUIMHBI «CreuuaabHbIl Kype
JNEKTPUYECKUX CeTei» B 4YacTth, (QopMupyeMoil ydyacTHUKaMu 0Opa30BaTEIbHBIX
OTHOIIIEHUH, y4eOHOT 0 TIaHA.

3. KOMIIETEHLINH OBYYAIOIIEI'OCA, POPMHWPYEMBIE B PE3YJ/IbTATE
OCBOEHUA JNCHUITIMHBI U THINKATOPBI UX JTOCTUXKEHUA

3.1 IIpodeccroHaabHbIC KOMIETEHIIMN U MHINKATOPBI KX JOCTHIKCHUS

Kon u HauMmeHoBaHue | Kom © HauMeHOBaHME UWHIMKATOpA JOCTHIXKCHMS

npodeccnoHaTbHON npodeccnoHaTbHON KOMIIETEHITUN

KOMIIETCHIIN U

IIK-1. Crniocoben yuactBoBaTh B | M/I-1.I1K-1. Beimonnser cOop M aHaIM3 JaHHBIX IS

MPOEKTUPOBAHUU O00BEKTOB | MPOEKTUPOBAHUS 00BEKTOB npodecCuoHaIbHON

npodeccnoHaITbHON TESATETbHOCTH

JEATEIIbHOCTU NA-2.11IK-1. BpiOupaer U  peanus3yeT  THUIIOBBIE
MIPOEKTHBIC PEIICHUS I 00BEKTOB IMPOPECCHOHATBLHOM
JIeSITEIbHOCTHU

MNO-3.ITK-1. Pa3zpabaTbiBaeT KOHKYPEHTHO- CITOCOOHBIE
BapUAHTHI TEXHUYECKUX PEIICHUN U BHIOUPAET




9KOHOMMUECKH I1eJIeCOO0pa3HbIN MPU MPOCKTUPOBAHUU
00BEKTOB MpodeccuoHaIbHOU

NEeSTEIbHOCTH
Na-4.11K-1. OIIpeaeseT IapameTpsl
3JIEKTPOOOOPYIOBAHUSI U PEXKHUMOB 00BEKTOB
npodeccuoHanbHOM

NEeSITETbHOCTH, YUUTHIBAS TEXHUYECKHME OrPAHUYEHUS U
TpeboBaHUs O OE30MACHOCTH,

IIPU UX TPOCKTUPOBAHUHI

NA-5.T1IK-1.  BeiOupaeTr  MeTOABI U CHOCOOBI
peryJIupoBaHUs MApaMETPOB PEKUMOB OOBEKTOB
npodeCcCHOHATTBHON AeSITETbHOCTH

NO-6.ITK-1. VYuactByer B pa3paboTke yacrteit
JOKYMEHTAIUU JJI OTACNIbHBIX pa3esioB MPOEKTa Ha
pa3IUYHBIX ~ CTAaUSIX  MPOCKTUPOBAHUS  OOBEKTOB
npodeccuoHanbHON AESITEIbHOCTH

NA-7.11K-1. [IeMOHCTpUpYET MOHUMAHUE B3aUMOCBSI3U
3a7a4 MPOEKTUPOBAHUSI U IKCILTyaTallun

00BEKTOB MPOo(PecCUOHATIBHOM JEITSIIbHOCTH

[IK-2. Cnocoben omnpeaensiTh
napaMeTphbl 00opynoBaHus,
PACCUUTHIBATD PEXUMBI PaOOTHI
M y4acTBOBaTb B  BEJCHUHU
PEKUMOB 00BEKTOB
MpoeCCUOHATBHOM e TENHHOC

NO-1.ITK-2. Omnpenenser mapaMmeTpbl 000pyIOBaHUS
00BbEKTOB TPOGECCHOHATIBHON ACSITETbHOCTH
NA-2.11K-2. PaccuutpiBaeT M aHAIU3UPYET PEKUMBI
00BEKTOB MPOo(PeCcCUOHAIPHOM IEATSIIbHOCTH
NO-3.IIK-2 Ob6ecnieunBaeT 3aJaHHBIE MapaMeTPhI
PEXKUMOB pabOThl 0OOPYIOBAHUS U CUCTEM OOBEKTOB
npodeccnoHaIbHOMN AESITEIIHHOCTH

4. CTPYKTYPA JUCHUITINHBI

OO1mas Tpy10eMKOCTh JUCUMUIUIUHBI cocTaBisieT 7.00 3aueTHbIX equHUIbI, 252.0 akaaeMUUeCKux

4acoB.
1 — Ne /o

2 — Tema (pa3zen) IMCUUIUIMHBI, KypcoBas padboTa (IIpPOEeKT), MPOMEKYTOUHAs aTTECTALIUS

3 — Cemectp

4 — Buibl KOHTAKTHON paOOTHI U TPYIOEMKOCTD (B aKaIeMHUYECKUX Yacax)

4.1 — JI (JIexuun)

4.2 — Jlexuuu B BUAEC NPAKTUUYECKOMN MOATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHSATHS)

4.4 — I1pakTUUeCcKue 3aHSITUS B BUJI€ MPAKTUUECKON MOJATOTOBKU

4.5 — JIP (JlabopaTopHbIie paOOTHI)

4.6 — JTabopaTopHbie pabOThI B BUIE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHnTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUCHMS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpob (B akaieMHUYECKUX Yacax)

6 — CaMocTtosTenbpHas paboTa (B akaJJeMUYECKUX Jacax)

7 — @OpMBI TEKYLLIErO KOHTPOJIS YCIIEBAEMOCTH

R
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4114243144 (45]146(47]|148(4.9
BBenenue. 6 2 10 Bxonuoit
OCHOBHBIE KOHTPOIIb.
CIIOCOOBI ommi-ornpoc
MTOBBIIICHUS HAa JICKITNU;
s dexkTuBHOCTU OIpoC Ha
(byHKIIMOHUPOBA MpPaKTHUKE,
HUSI
3NMEKTPUIECKUX
CUCTEM.
VYerpoiicta 6 2 10 Oui-ornpoc
pEryIMpPOBaHUS Ha JICKIINU;
HanpsHKeHUs U OIpOC Ha
pEaKTUBHOMU MIpaKTUKE,
MOIITHOCTH Ha 3ammTa
AMEKTPUIECKUX WHIUBUIYAJIbH
CTAHIMAX U B oro
3MEKTPUICCKUX JIOMAIITHEer O
ceTsX 3aJaHUs
MeToandeckue 6 3 1 10 OuI-o1Ipoc
¥ HOPMATUBHO- Ha JIEKIUU;
MIPAaBOBBIC aKThI OIpOC Ha
no KPM. MPaKTHKE,
3ammTa
WHIUBUIYATbH
oro
JIOMAIITHEr O
3aJaHUs
Croco0bt 4 3 1 10 Ommi-orpoc
MOJIETUPOBAHUS Ha JICKIUU;
YCTPOMCTB omnpoc Ha
KOMIICHCAITIH TPaKTHKE,
pEaKTUBHOM 3ammTa
MOIITHOCTH TIPH WHIUBUAYATbH
pacuéte oro
YCTaHOBUBILIUXCS JIOMAIITHETO
PEKUMOB 3aJaHUs
XapaKTepHucTUKa 6 3 1 10 Oymi-ompoc
0coOeHHOCTEMH Ha JIEKIUU;
PEXUMOB OIpOC HA
paboThI MPaKTHKE,
HeWTpasien B 3aImTa
3MEKTPUICCKUX WHIUBHUIYaTbH
CeTSIX. oro
JIOMAIITHEeTO
3aJaHUs
Texunueckue 4 3 1 10 OmuI-ornpoc
YCTPOUCTBA HA JIEKIIUY;
00eCTIeUBAOIIH OIpOC Ha
e paboty MPaKTHUKE,
HeuTpaeit 3aInTa
WHIWUBUIYaTbH
oro
JIOMAIITHEeT O
3aIaHus
Br16op cxem 6 6 1 20 OJIuII-o1Ipoc

pacIpeneauTellb
HBIX YCTPOMCTB
I1C npu

Ha JICKIINH;




MIPOEKTUPOBAHU
n20C

Br16op cxem 8 |6
pacrpenenuTeb
HBIX YCTPOMCTB
3NEKTPUUYECKUX
CTaHUUU NpU
MIPOEKTUPOBAHU
n39C

OIpOC Ha
MIpaKTHUKE,
3aIuTa
UHIUBUIYalIbH
oro
JIOMAIIHETO
3aJaHMs

TMopsinox 8 |6
OTIpeeIeHUs
KaIUTaIbHBIX
3aTpaT u
M3IIEPIKEK

OuI-onpoc
Ha JICKIIHNH;

10

Ornenka 8 |6
JUCKOHTHUPOBAH
HBIX 3aTpaT U

3¢ dekToB OT
peanuzanuu
WHBECTUIIMOHHBI
X IPOEKTOB

1 16.8

11

OK3aMeH 7

0.3 [35.7

12

3auer

0.2

25

Kypcosoii
nmpoekT. Tema:
CrieniuajabHbIe
pacuétsl B 90C
c
HCIIOJIb30BAHUE
M

IIBK

Hroro 56.0

40.0 0.0 30102103 | 357

116.8

5. COAEP KAHUME JNCLHUITIIIMHbI

5.1. Jlekuum

Ne i/

Haunmenosanne TeMbl
(pa3znena)

ConeprxaHue TeMbl (paszena)

BBenenue.
CITOCOOBI

s dexTuBHOCTH
(hyHKIIMOHUPOBAHUS
AIEKTPUYECKUX CUCTEM.

OCHOBHBIE
MOBBIIIICHUSI

Beenenue. XapakTepucTuka CTPYKTYPBI u
cogepxkanue Kypca. Oc- HOBHBIE TIOHSTUS U
omnpeneneHus. 3aJaul Kypca U €ro CBsi3b C APYTUMU
nucuuIinHaMu. TpeOoBaHMST K 3JIEKTPOIHEPreTHIec-
KUM CHUCTEeMaM M TPUHLMIBI HX TOCTPOEHUS.
PerynupoBanue HamnpsikeHUs] B JIEKTPUYECKUX CETSIX,
KoMIeHcalusi  peakTuBHou  momHocTH  (KPM),
CHIKEHUE MOTEPh

MOIIIHOCTH

QJICKTPUYCCKHUX CCTAX

VerpoiictBa peryampoBaHUs
HaNpsDKEHUST W PEaKTHUBHOU

OJICKTPUYCCKUX CTAHLIUAX U B

Metoapsl U crocoObl PEryJIupOBAHUSl HAIPSKEHUS.
Tuner APB. CyImmHOCTH BCTPEUHOTO pEryIUPOBAHUS
HanpsbkeHus. PerynupoBaHue HanpspKeHUS Ha 3JIEKT-
POCTAaHIMAX, PANMOHHBIX NOACTAaHUMAX. [IpuHUIKI
pabotsl ycrpoiicts PITH u IIBB. Pacuer u BBIOOpP
HampsOKEHUsT OTBETBJIEHUS M HOMEpa OTIANKH YCT-
poricte PITH (IIBB). PerynmupoBanue HampsKeHUs
M3MEHEHUEM COIPOTHUBJIE- HUS CETM U HM3MEHEHUEM
IIOTOKOB MOIIHOCTU. PeryinnpoBaHue HaNpsiKeHUS U




PEaKTUBHOM MOIIHOCTH KaK 3ajaya ONTUMHU3ALINU
pexkuma. CpaBHEHHME CIIOCOOOB  PEryJIMPOBAHUS
HAIPSHKEHUS.

I[IpumeneHne  CHHXPOHHBIX  KOMIIEHCATOPOB U
CUHXPOHHBIX JBUTATENIel; OaTapeld CTaTUYECKUX
KOH/IEHCATOPOB, ILIYHTUPYIOUIUX pPEaKTOpPOB, CTa-
TUYECKUX TUPHUCTOPHBIX KOMIIEHCATOPOB; CHUJIOBBIX
TpanchopMaTopos, aBTOTpaHCHOPMATOPOB u
JINHEWHBIX PETYJISI-TOPOB

Metonnueckue

u

HOPMATHUBHO- IIPaBOBLIC

akTel 1o KPM.

OcobeHHOCTH peakTUBHONH MoIIHOCTU. [IpuunHsl,
npuBoAsume K HeoO- xonumoctu KPM. Hazunauenue
KPM. TIlocranoBka 3aJayud KOMIIEHCALIUM  pe-
AKTUBHOM MOIIHOCTH B 3JIEKTPUYECKUX CUCTEMAX U
ceTsiX norpeduteneid. 3aTpaThl HA MOTEPU MOILIHOCTH
U SHepruv. 3aTpaTbl Ha  KOMIIEHCUPYIOIIUE
YCTPOMCTBA. IToxazarenn 3P PEKTUBHOCTH
IIPUMEHEHNUSI KOMIIEHCHUPYIOIIUX YCTpOMCTB. bamaHc
PEaKTUBHOM MOIIHOCTH U €rO CBSI3b C HAIPSHKEHUEM.
Perynupyromuii ahpexT Harpy3Ku.

Meronnueckue UM HOPMATHUBHO- TEXHUYEC- KHE
nokymeHtsl 1o KPM. Meroguka CHCTEMHOTO
MOAXO0Ja K 3aJaye KOM- II€HCAllUM pPEeaKTUBHOU
MoIIHOCTU. Pacyer onTuMalbHBIX 3HAYEHUH peak-
TUBHOM MOILIHOCTH, NepeJaBaeMoil MOTpPeOUTENIO.
Bb160p 1 paccTaHOBKA KOMIIEHCUPYIOIIUX YCTPOMCTB.

Cnocobsl  Mopenup

OBaHMUA

YCTPOWCTB KOMIICHCAITUN
PEAKTUBHOM MOIITHOCTH IIpHU
pacuére  yCTaHOBHUBILIMXCS

CrocoObI MOIETMPOBAHUS TEHEPATOPOB MPH paCUETaX
3JeKTpUYECKUX  pexkumoB. Mogens  PU=const,
PQ=const, Ul =const. PQ- JTUarpaMMBl.
MoaenupoBaHue YCTPOMCTB PITH, I1BB.
Mopnenuposanue BCK, CTK, VIIP pans pacuéros
YCTAaHOBHMBLIUXCS PeXUMOB. OmpeneneHue TpedyeMoi
MOIIHOCTU ISl TOAJIEpKaHUsl TpeOyeMoro ypOBHS
HaMPSHKEHUS.

PEXKNMOB
XapakTepucTuka

ocobeHHOoCTeH PEXUMOB
paboThI HEeUTpayen B

QJICKTPUYCCKHUX CCTHAX.

Pexxumbl paboThl ceTeil B pa3Hbix cTpaHax. CorjgacHo
ITVD. JlocToMHCTBA U HEIOCTATKU KaXKJIOH CHUCTEMBI.
KoMmmneHcaiuss €MKOCTHOTO TOKa 3aMbIKaHHUSl Ha
3emsit0.  TumoBast ~ MHCTPYKUUST  KOMIIEHCALlUU
€MKOCTHOI'O  TOKa 3aMbIKaHUS Ha 3€eMJII0O B
anekTpuuecknx cersx 6-35 kB. CrocoObl 3a3eMiieHUs
HelTpanu uepe3 pesucrop. HuskoomHoe pe3sucTuBHoOe
3a3eMJieHHe HeWTpaiu. BbICOKOOMHOE pe3ucTUBHOE
3a3eMJIeHUE HEUTpaIH. KoMOunupoBanHoe
3a3eMJIEHUE HEUTpaJIH. OO0uue IIPUHLIHATIBI
opranuzau padoTel P3A mpu pa3zaudHbIX pexuMax
paboTel HelTpanu. Pexumbl paboOThl HeWTpaseil B
SHEprocucTeMax JanbHero Bocroka.
Henonnodaszusie pexxumbl padboTsl B ceTax 110 kB.

Texunueckue YCTPOMCTBA

Pe3nctops! 11st HU3KOOMHOTO 3a3€MIIEHUSI HEUTpAJIE.

obecrieunBaome  pabory [ Pesucroppl Uit BBICOKOOMHOI'O  3a3€MJICHHS
HEeUTpaen HEUTpAJIEH.

AP — mpuHumn paboThl, MAPKUPOBKA
Br16op cxeM | OCHOBHOE ~ Ha3HAY€HUE  CXEM  3JIEKTPUYECKHUX




pacrpeeTuTeTbHbIX COCTMHEHU I 9HEProoOoHeKTOB. OCHOBHbBIE
YCTPOMCTB IC npu | TpeOboBaHMs, TpeAbsBIseMble K cxeMaM. THIoBbIe
npoektupoBaHun I9C CXE€MBl JJIEKTPUUYECKMX COEIMHEHMH MOJCTAHUUM.
CxeMbl C OAHOKPATHBIM MPUHIHUIIOM TOJKIIOYCHUS
npucoequHeHu. CXeMbl C ABYKPATHBIM MPHUHIIUIIOM
noAktoueHus: npucoeauHenuii. Paccmorpenne HT/A,
ONpPEAENAIONIMX MNPUHLUMUIBI (DOPMUPOBAHUS CXEM
anexkTpuueckux coenuHeHuit [1C. AHanu3 HaIeKHOCTH
CXEM 3JIEKTPUYECKUX COCAUHEHUI.
Tunuzauus W yHUUKALUS ~ T[JIaBHBIX  CXEM
NMEKTPUUECKUX COEAUHEHUN MOACTaHLMMN. YKazaHus
M0 TPUMEHEHUIO CXeM CO COOPHBIMH IITUHAMY U OJHUM
BBIKJIIOUATENIEM Ha MPHUCOCAMHEHUE. YKa3aHus IO
npumeHeHnto cxem g KPYO. Vkazanmus 1o
MPUMEHEHHUIO CXEM paCIpeleIUTeNIbHbIX YCTPONCTB
10(6) xB. daxTophl, BIUAIONIHNE HA BBIOOP CXEMBI
PYBH IIC. Anroputmsl BeiOOpa cxem mis PY
8 Br16op cxeM [ Onucanne  OPUHIMIOB  (POPMHUPOBAHUS  CXEM
pacnpeneTuTeIbHbIX ANEKTPUUECKHUX COCTMHEHU I pa3IUYHBIX
YCTPOMCTB  3JIEKTPUYECKUX | IIEKTPUUECKUX CTAHLIMI.
CTaHLIMI npu
npoektupoBanun 9C
9 [Topsimox onpenaeneHus | ONMUCHIBAIOTCS  METOJbI  CPaBHEHHUSI  BapUAHTOB
KanutaidbHbIX  3arpaT U | pazButus DIC. IlpuBoguTcs MOPSIOK OINpEaesIeHUs
U3EPIKEK KalUTAJIBHBIX ~ BIIOKGHMA W HU3IACPKEK  IIpHU
MIPOEKTUPOBAHUHU 371eMEHTOB DC
10 OlleHKa TUCKOHTHUPOBAHHBIX | XapaKTepUCTUKA U  HOPMAaTHUBHOE OOOCHOBaHUE
3aTpaT #W  3(p(PEKTOB  OT | IpUMEHEHHUsS] MeToJa AUCKOHTUPOBAHHBIX 3aTpaT Js
peanu3anumn BbBIOOpA HAUJTYUILIETO BapUaHTA.
MHBECTULHUOHHBIX TPOoeKTOB | [IpuBoasiTcss 3ddexTl, nocTuraemMble MpU pa3BUTUU
29C.
5.2. IlpakTHyeckue 3aHsATHS
HaumenoBanme TeMbl Copneprxanue TeMbl
Beenenue. OcHoBHbIe crocoObl | Pacuér cTpykTypbl MOTeph AaKTUBHOW M PEAKTUBHOU
MOBBIIIEHUS 3¢ hekTUBHOCTH | MOITHOCTH ¢ ucnoiab3oBaHueM [IBK RastrWin
(bYHKIIMOHUPOBAHUS
NEKTPUYECKUX CUCTEM.
VYerpoiicta perynaupoBaHus | Pacuétsl U aHaauM3 HOPMAJIbHBIX W IOCJI€aBapUNHHBIX
HaIPSDKEHU S U PEaKTUBHOU | peKUMOB  y4yacTKOB  AMypckoil, = XabapoBCKOMH,
MOIIHOCTH Ha  a3nekTpuyeckux | [I[puMopckoil sHeprocucreM ¢ LENbIO  BBISIBICHUS
CTAHIIUAX ¥ B OJIEKTPUUYECKUX | «CTTabBIX» MeCT C TOYKM 3PEHHS  HAIpsOKEHUs,
CeTsixX PEaKTUBHON MOITHOCTH U MOTEPH IEKTPOIHEPTUU
Komnencanus peakTUBHOH | ONITUMHU3AIMS PEKUMa IO PEAKTUBHOM MOIIHOCTH,
MOIIHOCTH ko3 pummenty Tpanchopmanmu 1 HanpsokeHuio B [IBK
RastrWin
Cnioco6nl MojenupoBaHus | [IpumMeHeHne pas3auyHbBIX CIIOCOOOB MOJEIMPOBAHUS
YCTPOMCTB KOMIICHCAIINH | YCTPOMCTB pEeryIMpOBaHUS HaNpsHKEHUS u
PEaKTUBHOW  MOIMHOCTH  TIPH | KOMIIEHCAIIMH PEAKTUBHONW MOITHOCTH
pacuére YCTAaHOBUBLIUXCS
PEKUMOB




XapakTepucTuka OCOOEHHOCTEH
peXUMOB paboOThl HeWTpajeld B
3JIEKTPUUYECKHUX CETSIX

PacyeT eMKOCTHBIX TOKOB 3aMbIKaHUS HA 3€MJIIO B CETSX
6-35 kB sneprocucrem ansHero Boocroka

Texuunueckue YCTPOMCTBA
o0OecreurBaroIme pabory
HeUTpasen

Bbi6Oop TeXHMUYECKHMX YCTPOWCTB MJIsI KOMIICHCAIIUU
€MKOCTHBIX TOKOB 3aMBbIKaHMS Ha 3EMJIIO

Be160op cxem pachpeneauTeabHbIX
YCTPOMCTB IC pu
npoektupoBanuu 23C

Pazpaborka BapuantoB PY gua IIC paznuynbix
KJIACCOB HOMUHAJTLHOTO HAMPSIKEHUS

Bei6op cxem pacnpenenutenbHbiX | Pazpabotka BapuaHtoB PY s anexTpuueckux
YCTPOMCTB 3JIEKTPUYECKUX | CTAHLIUI

CTAaHIMHA NpU NPOEKTUPOBAHUHU

22C

[Topsinox omnpeneneHus | Pacuér  TeXHHMKO-  9KOHOMMYECKMX  IOKa3aTellen
KaIllUTaJbHbBIX 3aTPAT U U3/IEPKEK | CpaBHUBAEMBIX BAPUAHTOB

OrueHka JIUCKOHTUPOBAHHBIX | OmnpeneseHue  JAUCKOHTUPOBAHHBIX  3aTpaT IS
3aTpar u addexToB OT | pa3anuHbIX BapuaHToB pa3putus 2IC. Pacuér UY/1/]
peanu3anumn MHBECTUIMOHHBIX

MIPOEKTOB

6. CAMOCTOSATEJIBHASA PABOTA

Ne | HaumenoBaHue TeMbl Coneprxanue Tembl (paszzaena) TpynoemkocTh
T1/T1 (pazmena) B
aKaJIEMUUYECKHUX
yacax

1 Beenenue. OcHOBHBIE | MOATOTOBKA K OJnuIl- onpocy Ha jekuuu; | 10
CrocoObl  MOBBIIIEHUS | MPOpabOTKa MaTepuasia, BBIHECEHHOIO Ha
3¢ HEKTUBHOCTH CaMOCTOSITEIIbHOE U3YUECHHUE;

(byHKIIMOHUPOBAHUS
MEKTPUUECKUX
CUCTEM.

2 VcerpoiicTBa MOAroTOBKAa K Omuil- onpocy Ha jexkuuy; | 10
pEeryIupoBaHUs npopaboTka MaTepualia, BBIHECEHHOTO Ha
HampsKeHUs U | CAMOCTOSITEIbHOE U3YUYCHHUE;

PEaKTUBHOM
MOIIHOCTH Ha
NEKTPUUECKHUX
CTAHITUSX u B
NMEKTPUUECKUX CEeTX

3 Metonnueckue U | IOArOTOBKA K Onmu- ompocy Ha Jekuuy; | 10
HOPMAaTHUBHO- npopaboTka MaTepuana, BBIHECEHHOIO Ha
MpaBOBbIE AaKThl IO | CAMOCTOSITEIbHOE U3YUCHHUE;

KPM.

4 Crioco6wr MOJArOTOBKAa K OyMIl- onpocy Ha Jekuuy; | 10
MO/JIEITMPOBAHUSA npopaboTka MaTepuana, BBIHECEHHOI'O Ha
YCTPOMCTB CaMOCTOSITEIbHOE U3YUCHHUE;

KOMITEHCALINHI
PEAKTUBHOM
MOIIHOCTH npu
pacuére




YCTaHOBUBIIUXCS
PEKUMOB

5 XapaKTepucTuKa MOJArOTOBKAa K OsMIl- onpocy Ha Jekuuy; | 10
0COOEHHOCTEH MOATOTOBKA K MPAKTHYECKOMY 3aHSITHIO;
PEKUMOB paboTsl [ mpopaboTka MaTepualia, BBIHECEHHOIO Ha
HeHTpaseit B | cAMOCTOSITEeNIbHOE U3YUEHUE;

IIEKTPUIECKHX CETSX.

6 TexHuueckue MOJArOTOBKAa K OyMIl- onpocy Ha Jekuuy; | 10
yCTpOICTBa MOArOTOBKA K TMPAKTHUYECKOMY 3aHSITHIO;
obecreurBaroIme npopaboTka MaTepualia, BBIHECEHHOIO Ha
paboty HelTpasei CaAMOCTOSITEIbHOE U3YUYEHUE;

7 Be16op CXeM | MOATOTOBKA K OJUIl- ompocy Ha Jyexkuuw; | 20
pacnpeneTuTeTbHbIX MOArOTOBKA K MPAKTHUYECKOMY 3aHSITHIO;
ycrpoiicte  IIC 1npu | npopabGoTka Matepuana, BbIHECEHHOTO Ha
npoekTupoBaHun IIC | CaMOCTOSITETbHOE U3YUECHHUE;

8 Br16op CXeM | moaAroToBka K OJHUI- ompocy Ha Jekuuw; | 10
pacnpeneTuTeTbHbIX MOArOTOBKA K MPAKTHUYECKOMY 3aHSITHIO;
yCTPOKCTB npopaboTka MaTepuayia, BBIHECEHHOTO Ha
IIEKTPUIECKHUX CaAMOCTOSITETbHOE U3YUYCHHE;

CTaHLIUM pu
npoektupoBanuu II3C

9 IMopsimox ompeneneHus | mpopaboTka MaTepuaia, BbIHeCeHHOro Ha | 10
KaMUTAIIBHBIX 3aTPAT U | CAMOCTOSTEIbHOE U3YUCHHE
U3JIEPIKEK

10 | Onenka MOJArOTOBKAa K OJUIl- ONMpocy Ha Jekuuw; | 16.8
JTMCKOHTUPOBAHHBIX IMOJITOTOBKA K TMPAaKTHYECKOMY 3aHSTHIO;
3aTpaT U 3p(HEeKTOB OT | MpopaboTKa MaTepuaia, BBIHECEHHOTO Ha
peanuzanuu CaMOCTOSITEIbHOE U3YUYCHHE;

WHBECTUIIMOHHBIX
MPOEKTOB

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

[Tpu peanuzanuu aucuuIuIuHbl «CHEIUaIbHBIA KypPC AMEKTPUUYECKUX CETe» MCIOIb3YIOTCS
TPAJWLIMOHHBIE M COBPEMEHHBIE OOpa30BaTENbHBIE TEXHOJOTHH. W3 COBpPEMEHHBIX
00pa3oBaTEIbHBIX TEXHOJOTUH MPUMEHSIIOTCS 1 KOMIIBIOTEPHBIE TEXHOJIOTHH, JIEKTPOHHBIE
dbopmMbl 00y4yeHMs, C NPUBICYEHHWEM K IMPENOJAABAHUIO MYJIbTUMEAUINHON TEXHUKU U
WHTEPAKTUBHONH JOCKH, TEXHOJOTUU AKTHUBHOTO OOYyYeHHUs, MpOOIEeMHOro oOydeHUsI.
[TpuMmeHstoTCSl ClleAyIoNue aKTUBHBIE W MHTEPAKTHUBHBIE (DOPMBI MPOBENEHUS 3aHSTHUA:
MpOOJIEMHBIE  CHUTYallMM, KOMIIBIOTEPHBIE CHUMYJISILIUMA, PACYETHI  IMOCIEaBAPUIHBIX
NMEKTPUUYECKUX PEXKUMOB OJJIEKTPUUECKUX CEeTe pas3lIMYHBbIX KJIACCOB HOMMHAIBHOTO
HAIPSDKCHUS.

B pamkax AMCHUMIUIMHBI TPEIyCMOTPEHO OO30pHOE H3yYeHHE COBPEMEHHBIX YCTPOMCTB
noBblieHus 3pprrupBoanoct padborsr IIC .

CaMocrosTenbHass pabdoTa CTYIEHTOB MOAPA3yMEBAeT pabdoOTy IMOJ PYKOBOJICTBOM
MpenoaBaTess: KOHCYJIbTAllMM U MOMOIIb IPHU BBINOJIHEHUH WHIUBUIYAIBHOTO 3aJaHusd,
KOHCYIbTAllMM 1O Pa3bICHEHMIO MaTepuaja, BBIHECEHHOTO Ha CaMOCTOSITEIbHYIO
MpopadOTKy, MHANBUAYAIbHYIO Pa0OTy CTyJIeHTa, B TOM YHCJIe B KOMIIBIOTEpHOM Kitacce DD
niau B OubIMoTeKe.

8. OLIEHOYHBIE CPEJCTBA JIJ151 MTIPOMEXYTOUYHOM ATTECTALIUU
OrnucaHue nokasaTenell U KpUTEpUEB OLIEHUBAHUS KOMIIETEHLUH HAa Pa3IMYHBIX 3Talax ux
(dbopMUpOBaHMS, OINMCAHMWE IIKAJI OLEHWBAHMS, WHAUBUAYAJIbHbIC 3aJaHUs WIM HHBIE



MaTepualibl, HEOOXOAUMBIE 711 OLEHKM 3HAHUN, YMEHMI, HABBIKOB, XapaKTEpPU3YIOIINX
sTanbl GOPMUPOBAHMS KOMIIETEHIMH, a TaK K€ METOANYECKHE MATEPHUAIbI, OTIPEICIISIONTNE
MpoLEeNyphbl OLEHUBAHUS 3HAHUN, YMEHUH M HABBIKOB OTPaXEHbI B (DOHIE OLEHOYHBIX
CpENCTB.

ITprmepHBIli TepeueHb BOIIPOCOB K IK3aMEHY:

7 cemecTp

1. OcHOBHBIE CHIOCOOBI  MOBBbIIIEHUST  3(PheKTUBHOCTH PyHKIIMOHUpOBaHUs 2IDC
(perynupoBaHKe HAIMPSDKEHUS B y3JIaX HArpy3Kd M Yy UCTOUHUKOB MUTAHMS, KOMIIEHCAIUS
peakTuBHOM MoOIIHO- cTU (KPM), CHMI)KEHHME MOTepb 3JEKTPOIHEPIHMU M YIy4ylIEHUE €€
KayecTBa.

2. XapakTepucTUKa yCTPOMCTB peryJIupOBaHUS HATIPSDKEHUS] U PEAKTUBHOM MOIIHOCTU
B 3aBCUMOCTH OT BU/Ia PETYJIUPOBAHUS U CIIOCO0A YIIPABICHUSI.

3. PerynupoBanne HanmpsoKeHHs] M1 PEaKTHBHOW MOITHOCTH C TTOMOINBIO CHHXPOHHBIX
TeHEePAaTOPOB, CHHXPOHHBIX KOMIIEHCATOPOB M CHHXPOHHBIX JBUTATEIICH.

4. PerynupoBanue HampsikeHUss W PEAKTUBHONW MOINHOCTH C TIOMOIIbIO OaTapeit
CTAaTUYECKUX KOHJIEHCATOPOB, IIYHTUPYIOUIUX PEAKTOPOB, CTATUUECKUX THUPHUCTOPHBIX
KOMITIEHCATOPOB.

3. HasznaueHnue, METOIbI M CIIOCOOBI PETYIMPOBAHUS HATIPSIKEHUS.

6. CyLIHOCTh BCTPEUHOI'O PETYIUPOBAHUS HANIPSIKEHUS.

7. PerynupoBanue HanpspKeHUs HA 3JIEKTPOCTAHIUAX, PAOHHBIX MOJCTAHLUSIX.

8. PerynupoBaHue HanpspkeHUs € MOMOILBIO CUIIOBBIX TPaHC(HOPMATOPOB, JIMHEHHBIX
PETYJISITOPOB M aBTOTPAHC(HOPMATOPOB.

9. ITpunuun pa6ots! ycrporicts PITH u I1BB.

10. Pacuer u BbIOOp HampspKEHUsI OTBETBIICHUS] K1 HOMepa oTrnaiiku ycrpoiictBa PITH.

11. PerynupoBanue HanpspkeHUsT H3MEHEHUEM CONPOTUBIIEHUS CEeTH M H3MEHEHHUEM
IIOTOKOB MOIIIHOCTH.

12. TunoBasi cuctema peryJIMpoBaHUsl HANpsbKeHUs B ceTU. CBS3b MEXAY PEXKUMOM
HANPSKEHUS, PACIIPEIEICHUEM PEAKTUBHON MOIIIHOCTH U 3KOHOMHYHOCTBIO pabOThI CETH.
13. PerynupoBanue HampsikKe€HUST M PEaKTUBHOM MOIIHOCTHM Kak 3ajada ONTHMM3ALUuU
pexuma.

14. Metonbpl M CHOCOOBI PETYIMPOBAHUS HANMPSIKEHUST HAa HMEPAPXUUYECKHX YPOBHSIX
ACHY.

15. CpaBHeHME CITIOCOOOB PEryJIupOBaHUS HAIPSHKEHUSI.

16. OcobenHoctu peakTUBHON MomtHocTU. [IpuunHbl, mpuBoasLMe K HEOOXOIUMOCTU
KPM. KomneHcanys peakTHBHOM MOIIIHOCTH B 3J1. CUCTEMAX U CETSIX NOTpeOUuTeseil.

17. BeiObop u paccraHOBKa KOMIIEHCUPYIOIIUMX YCTPOWCTB U3 YCIOBUS OajlaHca
PEaKTUBHON MOIITHOCTH B I3HEPIOCUCTEME.

18. bananc peakTMBHOW MOIIHOCTM U €ro CBSI3b C HANpPSDKEHUEM. Perynupyromnii
3 dexT HAarpy3KH.

19. Beibop u paccTaHOBKAa KOMIIEHCHUPYIOIIMX YCTPOMCTB H3 YCIOBUSI PpPaBEHCTBA
K02(DPHUIIMEHTOB MOIIIHOCTU HA OTACIBbHBIX MOJACTAHIIUSIX.

20. Bb160p 1 paccTaHOBKa KOMIIEHCUPYIOIIMX YCTPOMCTB U3 YCIOBUSI CHUXKEHHS IOTEPH
MOIIHOCTH U 3JIEKTPOIHEPIUH, & TAKXKE PEryJIMPOBAHUS HAIIPSHKEHUS.

21. CucTeMHBII NOAX0/ K 3a7a4e KOMIIEHCAIIMN PEAKTUBHOM MOIIIHOCTH.

22. CniocoObl MOJIETMPOBAHUS TEHEPATOPOB MIPU PACUETAX ITIEKTPUUECKUX PEKUMOB.

23. Monenupoanue ycrpoiicts PITH, I1BB.

24. Monenuposanue BCK, CTK, YIIIP nyis pac4€éToB yCTAHOBUBIIMXCS PEXUMOB.

25. Cnoco6bl  ompeneneHus TpeOyeMOW MOILIHOCTH [Jis MOJAEpKaHUs TpeOyemMoro
YPOBHS HAIIPS-)KEHUS.

26. Pexxumbl paboTsl cereit B PO cormacHo 1Y 3.

27. JIOCTOMHCTBA ¥ HENOCTATKU U30JIMPOBAHHON HEUTPAJIU.

28. JloCTOMHCTBA 1 HEIOCTATKHU 3a3€MJICHUSI HEUTpajIu uepe3 pe3ucTop

29. [Topsimok pacyéTa eMKOCTHOTO TOKA 3aMbIKAHUS HA 3EMITIO.



30. OOmme mpuHIMIBI opraHu3anuu padbotsl P3A mpu pasnuuHbIX pexkumax padoThl
HEUTpaJu.
31. OrpanuyeHus npu HenmojaHo(}a3HbIX pesxuMax padboTsl B cetsix 110 kB.

8 cemectp

OcHoOBHBIE TpeOOBaHMS, IPENbIBIAEMbIE K cxeMaM PY

OOGocHOBaHME HAIE)KHOCTH CXEM

VYkazaHusi Mo NpUMEHEHHUIO OJIOUHBIX CXEM

VYka3zaHus 0 MPUMEHEHUIO MOCTUKOBBIX CXEM, CXEM «3aXO/I-BBIXOI» M «TPEYTOJIbHHIK
VYKa3aHus 10 IPUMEHEHHUIO CXEM YEThIPEXYTOJIbHUKA U IIECTUYTOJIbHUKA

. YKazaHus 1o NPUMEHEHUIO CXeM CO COOPHBIMM IIMHAMHU U OJHHUM BBIKJIIOUYATENIEM Ha
MPUCOETUHEHNE

7.  VYKazaHusg MO NPUMEHEHUIO CXeM CO COOpPHBIMM IIMHAMU C JBYMSI U «IIOJIyTOpa»
BBIKJIIOUATENISIMU Ha MPUCOETNHEHNE

8.  VYkazanus no npumeHeHuro cxeM i1 KPYD

9.  VkazaHus 1o NpUMEHEHHUIO CXEM pacCIpeeTUTEIbHBIX yeTpoiicTB 10(6) kB

10. VYkazanus no npuMeHeHuro cxem PY 20 kB

11. VYka3zaHus 1O MPUMEHEHUIO CXEM MOKIIOUEHUS] KOMIIEHCUPYIOIIUX YCTPOUCTB

12. VxaszaHus MO yCTAHOBKE M3MEPUTEIBHBIX TPAHCHOPMATOPOB

13. Vka3zaHus N0 yCTAHOBKE OTpaHUUYMUTENEH NepEeHATPSKEHU I

14. CrpyKTypa KanuTaJOBIOXKEHUN MTPU PA3BUTUU IIEKTPUUECKUX CETEH.

15. Tlopsamok pacyera KalMTaJbHBIX BJIOXKEHUH IO YKPYIMHEHHBIM IOKa3aTelsiM IIpu
crpoutenberse [1C

16. Ilopsmok pacuera KalnMUTaJbHBIX BJIOXEHUH IO YKPYNHEHHBIM IIOKa3aTelsiM IIpu
crpoutenscTBe BJI?

17. Omnpenenenue U3AEPKeK MpU OLIEHKE BAPUAHTOB PA3BUTHUS IJIEKTPOCETEBOTO XO3SIICTBA
18. Cucrema moka3zartene, xapaxkTepusyromux 3PQGEeKTUBHOCTb  IHEPreTUUYECKOTO
MPOU3BO/JICTBA.

19. Omuenka 3¢exkToB IpH peanus3anny pa3HbIX BAPUAHTOB PA3BUTHS JIEKTPUUECKUX CETEH
20. IlpuBeneHHbIE 3aTPATHI.

21. Pacuér TMCKOHTUPOBAHHBIX 3aTpPAT

22. Ouenka Y/

23. HHaekc JOXOIHOCTH.

24. CpoK OKyIaeMOCTH.

25. BH/.

26. Yuér uHGISIIMU B TEXHUKO-9KOHOMUYECKHX pacuérax.

27. CpaBHEHHE BapUAHTOB C Pa3HBIMU CPOKAMHU CIy>KObI ¢ ucnioyib3zoBanuem Y/ /1.

A o ol

9. YYEBHO- METOANMYECKOE U NTHOOPMAIIMOHHOE OBECIIEHEHUE
JANCHUITJIMHBI

a) JuTepatypa
1. CaBuna, Hataness BuktopoBHa. DIeKTpUYECKHE CETU B MpuMmepax u pacuerax [Tekcrt]:
yueb.mmocobue: pex. JAB YMII/ H. B. CaBuna, FO. B. Mscoenos, JI. H. dyauenko ;AmMI'Y,
OH.(. - brarosemenck : M3a-Bo Amyp.roc. yH-Ta, 1999. - 238 c.
2. JleBun, B. M. Jluarsoctuka 1 3KcIiyaTauus o0opyIoBaHuUs JIEKTpUUeCKUuxX ceTeid. HacTh
1 : yueOHoe moco6ue / B. M. JleBun. — HoBocubupck : HoBocuOupckmii rocy1apcTBEeHHBIHM
TexHuueckuir yHuBepcuter, 2011. — 116 c¢. — ISBN 978-5-7782-1597-9. — Tekcr:
anexTpouHslil // L{udposoii obpazosarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/45084.html (nata obpamenus: 29.03.2024). — Pexum nocrtyna:
JUUIs1 aBTOPU3UP. TTOJIb30BaTeNel
3. JIeixkuH, A. B.3DnexTposHepreTudeckMe CHUCTEeMbl U CETH : YUYEOHUK i1 BY30B/
A. B. JIpikun. — MockBa : MzmatensctBo  FOpaiit, 2024. — 360c.— (Bricmiee
o6paszoBanue). — ISBN 978-5-534-04321-1. — Tekct : anextpoHHsIil // O6pa3oBaTenbHas



miatpopma FOpaiit [caiitr]. — URL: https:// urait.ru/ bcode/536924 (mata obGpareHus:
29.03.2024).
4 ChneunanbHbIl KypC JJIEKTPUYECKMX ceTeil: Meroauueckue yka3aHUsl MO PEUICHUIO
npakTuueckux 3aaau/ cocT.: A.A. Kazakyn. — bnarosemenck: M3a-so AmI'Y, 2022, - 127 c.

5 Cneumnanbnble pacuétel B 99C c ucnonb3zoBaHueM [IBK: mMeromumueckue ykazaHusi 1o
BBITIOJTHEHUIO KypcoBoro npoekta/ coct.: A.A. Ka3zakyn. — brarosemenck: M3n-so AmI'Y,
2023.- 66 c.
0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypechl

Ne HaumenoBanue Onucanue
1 | 3BC IPRbooks DNeKTpoHHO- Oubauoteunas cucrteMa IPRbooks —
http:// Hay4yHO- OOpa30BaTENIbHBIN pecypc I pPEIIeHHUS 3ajad
www.iprbookshop.ru/ obOyuenuss B Poccum wu 3a pyOexkoMm. YHHUKaabHas
miatpopma IDBC IPRbooks o0BenuHsieT HOBeime
MH(POPMAIIMOHHBIE TEXHOJIOTUU U YUEOHYIO JIUIIEH3UOHHYIO
nutepatypy. Kontentr OBC IPRbooks otBeuaer
TpeOoBaHUsIM  craHgapToB  Bblciiedl mkomibl, CIIO,
JIOTIOJIHUTENIBHOTO U JUCTAHIIMOHHOro obopazoBanusi. DbC
IPRbooks B rnogHomM o0beMe COOTBETCTBYET TPeOOBAHUSIM
3akoHojarenbcTBa PO B chepe oOpazoBanus
2 | PBC IOPAUT ®oHp 3MeKTpOHHOU OubIMoTEeKU coctapisieT 6omee 4000
https:// www.biblio- | HAUMEHOBAHMI W TTOCTOSIHHO TIOTIOJTHSETCS HOBHHKAMH, B
online.ru/ OOJIBIIMHCTBE CBOEM 3TO Y4YeOHMKM U Y4eOHbIE MOCOOus
JUISL BCeX yPOBHEW MpogecCHOHAIBHOTO O00pa30BaHUS OT
BEAYIIMX HAYYHBIX IIKOJ C COONIOACHHEM TpeOOBaHUM
HOBbIX PT'OCoB
B) mpoeccroHaJIbHbIe 0a3bl TAHHBIX U MHPOPMAITMOHHBIE CIIPABOYHBIC CHCTEMBI
Ne HaumenoBanue Onucanue
1 [http://duma.gov.ru locynapcrBennas  Jlyma  @epepansHoro  CoOpaHus
Poccutickonn denepanun
2 | https:// MUHHCTEPCTBO  HAyKM W BBICHIETO  oOpa3oBaHUs
minobrnauki.gov.ru/ Poccutickoii denepanun
3 | http://fgosvo.ru/ [Topran denepaabHBIX TOCYJapCTBEHHBIX
00pa30BaTENbHBIX CTAHAAPTOB BBICIIETO 0Opa30BaHMS.
4 | http:// www.edu.ru/ | Poccuiickoe o6pazoBanue. denepaabHbI mOpTal
index.php
http://window.edu.ru Enunoe okHO mocTyna k o6pa3oBaTelbHBIM pecypcam
http://pravo.fso.gov.ru/ | OpunnaabHbIN HHTEPHET-MOPTAJ IPAaBOBOK UHGOPMAITUU
INocynapcTBeHHas cucTeMa MpaBoBOW MH(pOpMAIH
7 | https:// baza mannpix 3akoHomartenbcTBa P® «KoHCymbTaHT
www.consultant.ru/ [Tmroc»:  KOIEKChI, 3aKOHBI, YKasbl, ITOCTAHOBIICHUS
ITpaButenscrBa PO
8 | http:// denepanbHas ciiyx0a o Haa30py B cdepe 3ammThl MMpaB
rospotrebnadzor.ru norpedutesnel U 6JIaronoIyuns yenoBeKa
9 | http://www.gosuslugi.ru | Equnbiii mopTan rocyIapCTBEHHBIX U MYHUITUIIAIBHBIX
yciyr (yHKITHiA)
10 [http:// old.infosport.ru/ | HarmonaneHast wuHdopmanmonHas cerb «CrnopTuBHas
xml/t/default.xml Poccus».
11 [ http://www.gks.ru/ denepanbHas cayk0a TOCYIapCTBEHHOHW CTaTUCTUKHU:
OdurmanpHeIi caliT ¢ 6a3aMu TaHHBIX




12 [ http://new.fips.ru/ denepaabHbIM UHCTUTYT MPOMBIILIIEHHON COOCTBEHHOCTH

13 [ https://scholar.google.ru/ | Google Scholar —mouckoBasi cucrema 1o MOJIHBIM TeKCTaM
HaYYHBIX ITyOJIMKAIIUNA BceX GOopMaTOB U TUCITUTLINH

14 [ https://elibrary.ru/ Hayunass snextponnass O6ubmuoreka eLIBRARY.RU -
poccuiickuii MHGOPMAIIMOHHO- aHAJTUTUYCCKUH TOpTal B
001aCcTH HaYKH, TEXHOJIOTUU, MEAUIINHBI 1 00pa30BaHUs

15 | http:// HaunonanbHblii KOpIycC PYCCKOTO SI3bIKA.

WWW.ruscorpora.ru NHpopMallMOHHO- ClIpaBOYHAsI CHUCTEMa, OCHOBAaHHAas Ha
coOpaHUU PYCCKUX TEKCTOB B 3JICKTPOHHOU (opme

16 | http:// @enepanbublif  mopran  "CouualbHO- T'yMaHUTApHOE W

www.humanities.edu.ru/ | moixuronorunyeckoe oopasoBanue”

17 | http://neicon.ru [ToTHOTEKCTOBBIN apXWB BEAYIIMX 3allaJHbIX HAyYHBIX
KYpHaAJI0B Ha poccuiickoi mmatdopme HanmoHaabHOTO
3IIEKTPOHHO- MH(POPMAITMOHHOTO KOHCOPIIyMa
(HOHMKOH)

18 | http:// ®dunocodekuii  mopran. Crandopackas ¢umocodcekas

www.philosophy.ru/ SHIIUKJIOTICAUS

19 [ http://www.multitran.ru/ | Mynbetutpad. HWHpopmaimoHHasi crpaBoYHasi CHUCTeMa
«DIIEKTPOHHBIE CITIOBAPI»

20 [ http://www.mathnet.ru/ | Obmepoccuiickuii MaTemaTraeckuii moprair Math-Net.Ru

21 | http:// Kynprypa Oe3omacHOCTH XU3HEAESTENIBHOCTU - MMOPTall

www.culture.mchs.gov.r | MunucrepctBa PD mo penaMm TpakIaHCKOH OOOPOHBI,
u Ype3BBIYAWHBIM CUTYaIlUsIM M JIMKBUIAIUU TTOCIICICTBUN
CTUXUMHBIX O€ICTBUI

22 |http://  www.ict.edu.ru/ | UnpopMaimoHHO- KOMMYHUKAIIUOHHBIE TEXHOJIOTUM B

about oOpazoBaHuu - defepalbHbIi 00pa30BaTEIbHBIN TOPTAJ.

23 | http://ecsocman.hse.ru Oxonomuka. Couuonorus. MenemxkmeHT. DeaepaabHbIi
00pa3oBaTEeNbHBIN OPTAI

24 | http:// MockoBckasi  mkona  KoHduukrtosorun. Calt s

conflictmanagement.ru/ | mpodeccrnoHanoB-KOH(PIMKTOIOTOB

25 | http://gramota.ru/ CnpaBouHo- nndopmarmonnsrii moprail [ PAMOTA.PY —
PYCCKUI SI3BIK JIJIST BCEX

26 | https://gisp.gov.ru/ lNocynapcrBenHas uH(popMaLIMOHHAS cucrema
npoMmbliieHHOoCcTH.  IIpodeccrnonanbHass 0a3a 3HAHUM,
MPEJOCTABIISIONMAS  CEPBHUCHI IS BCEX  CYOBEKTOB
MPOMBIIIJIEHHONW JEATeIbHOCTM — OT OPTraHOB BJIACTU
Poccuiickoii denepanun 10 OTACTBHBIX MPEANPHUATANR U
WHIUBUTY AJIbHBIX PEAITPUHUMATEIICH.

27 | https://gis-zkh.ru/ I'MC JXKX - reorpaduyeckass wHGHOPMAIUOHHO-
CIpaBOYHAasi  CHCTeMa  KWIMIIHO- KOMMYHaJIbHOTO
XO3SIUCTBA C JAHHBIMHU IO YTPABISIONUM KOMITAHHSAM U
TCXK Poccun.

28 | https://gisee.ru/ lNocynapcrBennass mHpopMaloHHass cucteMa B OOJACTH
9HEProcOepeXeHuss U TOBBIINICHUS  JYHEPreTUUYECKOU
3(peKTUBHOCTU. DKCHEPTHBIM TIOpTajl IO BOIMPOCAM
3HEepProcOepeKeHMUs.

29 [ http://drsk.ru OdurmanpHbIi CalT AxnmonepHoe 00IIIeCTBO
"JlanbHEBOCTOYHAS pacrpeaenuTeabHas ceTeBas




KoMItaHus"

30

http:// www.rushydro.ru/
company/

Odunmansheiii caiit [TAO «Pycl'uapo»

31

https://www.gis-tek.ru/

I'c TOK — (dbenepanbHas rocygapcTBeHHas
nHpOpMALIMOHHAS cCUCTeMa, cojiepkaliasi HHGOPMAIUIO O
COCTOSIHUM u MPOTHO3€ pa3BUTHUA TOIUTUBHO-
9HEPreTU4ECKOro koMmruiekca P@d

32

https://
portal/gost/

www.gost.ru/

denepaabHOE AreHTCTBO o TEXHUYECKOMY
peryiaupoBaHuio U metposioruu (Poccrangapr)

33

https://
www.gosuslugi.ru/

locycnyru. CrnpaBouHO- MH()OPMAIMOHHBI WHTEPHET-
moprail.  OOecrieunBaeT  g0CTyn  (U3MYECKUX U
IOpUANYECKUX JIUIl K CBEIEHHSIM O TOCYJapCTBEHHBIX U
MYHULIMIIATBHBIX ycayrax B Poccuiickoit ®denepariui.

34

http:// www.fsk- ees.ru/
about/
standards_organization/

®enepanpHas cereBasi KoMIIaHus EQWHON sHepreTndeckon
cucrembl. [1ybnnuHOe aKIMOHEPHOE OOIIECTBO «CO3/IaHO B
COOTBETCTBUHU c MporpaMMon pedbopmupoBaHus
aJeKTposHepreTukn  Poccuiickoit ~ @enepanmu  Kak
OpraHu3alus MO ynpaBlieHWI0 EIMHONW HalMOHAJIbHOU
(obmepoccuiickoit) anekrpudeckoir certo (EHOC) ¢
LIEJIBIO €€ COXPAHEHUS U Pa3BUTHS.

35

https://www.runnet.ru

RUNNet (Russian UNiversity Network) - Hay4HO-
oOpa3oBaTenbHas TEJIEKOMMYHHKAIIMOHHAS CCTh,
oOecIieurBaroIasi MHTETPAIMIO0 C 3apyOe)KHBIMM HAYYHO-
obpazoBatenbHbiMu  ceTsimu  (National Research and
Education Networks, NREN) u ¢ UnTepHer.

36

http://www.informika.ru

Nudopmuka . Caittr  ['ocymapcTBEHHOrO  HAyYHOTO
MIPEAIIPUATHS, CIIOCOOCTBYIOLLETO obecreueHnIo
BCECTOPOHHEIO  PA3BUTUS U IPOABUKEHHUS  HOBBIX
MH(POPMAILIMOHHBIX TEXHOJIOTHH B chepax obdpa3oBaHuUs U

Hayku Poccun.

37

http://economy.gov.ru

MuHHUCTEPCTBO 3KOHOMMYECKOTO pa3BuThus Pocculickon
denepanuu (MuH3KOHOMPA3BUTUS Poccun)
denepanpHOe MUHUCTEPCTBO, OCYLIECTBJISIOLIEE
BBIPAOOTKY U PpPEATM3AIUI0 3KOHOMHYECKON MOJUTUKU
ITpaBurenscrBa Poccuu o psiny HanpasiIeHHM.

38

http://
minpromtorg.gov.ru

MuHuCTEPCTBO MIPOMBIIIJIEHHOCTH u TOPTOBIIH
Poccutickoii ®enepanyu (Munnpomtopr Poccun)

39

https://minenergo.gov.ru/
node/234

MunucrepcTtBo  sHepretukn Poccuiickon

(Munsnepro Poccun)

Denepaunun

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE TNCHUITIIINHBI

3aHaTusa no aucuuiuinHe «CreruanbHbIi Kypc 3JEKTPUUYECKUX CeTel» MPOBOIATCS B
CHeIMATN3UPOBAHHBIX MTOMEIICHUSIX, TTPEICTABIISIFONINX COOOM ayTUTOPUN ISl TIPOBEICHUS
3aHSTUH JIGKIIMOHHOTO THUIIA, 3aHSATUM CEMUHAPCKOTO THUIIA, TPYIIIOBBIX U WHIWBUAYATbHBIX
KOHCYJIbTAllUiA, TEKYIIero KOHTPOJS U MPOMEKYTOYHOW aTrtectanmu. CrenuaabHbIC
TTOMEIIEHUS YKOMIUICKTOBAHBI CIIEIIUATTM3UPOBAHHON MEOEITbIO U TEXHUUECKUMH CPEIACTBAMU
00y4YeHHs, CIyKAIUMU IS MPEICTaBICHUs y4eOHOM mHMOpMAIU OONBIION ayIUTOPUH.
Bce mowmereHusi, B KOTOPBIX TIPOBOASTCS 3aHSATHS, COOTBETCTBYIOT JCHCTBYIOIIUM
CaHMTAPHBIM M IMPOTUBOIIOKAPHBIM ITpaBUJIaM U HOPMaM.

Kaxnprii oOyuaroruiics oOecrieueH WHIWBUAYAJIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
JNIEKTPOHHO- OMONIMOTEYHBIM  CHUCTEMaM M K  3JIEKTPOHHOW  HMH(POPMAIMOHHO-



00pa30BaTEIbHON Cpe/le YHUBEPCUTETA.

CamocrosiTenpbHas pabora 00y4aIOIIMXCS OCYIIECTBISICTCS B MOMEIICHUSX, OCHAIIEHHBIX
KOMIIBIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO IOJKIIOYEHUs K cetu «MHTEepHET» U
oOecrieueHUeM [JIOCTyla B OJJIGKTPOHHYIO HMH(OPMAIMOHHO- OOpa30BaTEIbHYIO Cpely
YHUBEPCUTETA.

MarepuaibHO-TEXHUUECKOE 00ecleueHne TUCITUIUIMHBI COOTBETCTBYET TpeboBanusiMm OI'OC
BO no nHanpasnenuto noaroroBku 13.03.02 — DnekTposHEpreTuKa 1 3JeKTPOTEXHHUKA.

B kadectBe MaTepHaIbHO- TEXHMYECKOTO OOECHeueHUs] JUCHUIUIUHBI HUCHOJIB3YIOTCS
MYJIbTUMEIUIHBIE CPEACTBA, MHTEPAKTUBHAS 10CKA. MaTepual JIeKIMIA MpeICcTaBIeH B BUIE
MPE3eHTAN N

Ha npakTuyeckux 3aHATHSX U B CAMOCTOSITEIIBHOM paboOTe CTYAEHTOB MCIOJIb3YETCs
MEPEHOCHON KOMITBIOTEPHBIM KJlacc, OOOpPYIOBAHHBIM HOYTOyKamMu ¢ MPOrpaMMHBIM
obOecrieueHneM, yKa3aHHbIM BBIIIIE.



