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Pabouas mnporpamma cocraBieHa Ha oOcHOBaHUM PeAepalbHOrO TIOCYIapPCTBEHHOTO
oOpazoBarenpHOrOo  crangapra BO  gns  wHampaBieHus  noarotoBku — 13.03.02
DJNEeKTpOIHEpPreTUKa M JJIEKTPOTEXHUKA, YTBEPXKIEHHOrO IpuKazoM MUHHCTEpPCTBA
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Pabouas mporpamma obcyxaeHa Ha 3aceqaHuu Kadeapbl JHEPreTUKH

01.02.2024 r. , TpoToKoJ Ne 6
3aBeayronuii kaheapoi CasuHa H.B. CaBuna
COI'TACOBAHO COI'JTACOBAHO
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YankuHa H.A. Yankuna CaBuHa H.B. CaBuna
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COI'TACOBAHO COI'JTACOBAHO
Hayunas 6ubnuotexa LlenTp mmudpooit Tpanchopmanu u
TEXHUYECKOT0 00eCTieUeHH s
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

16 mas 2024 r. 16 mas 2024 r.




1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
dhopMupoBaHUE CUCTEMATU3UPOBAHHBIX 3HAHUHN B 00JIACTH 3JIEKTPOIHEPIETUUECKUX CHUCTEM
U CeTel M pacuera UX peKUMOB, MPUOOPETEHUE CTYJIEHTAMM HABBIKOB UX IPOEKTUPOBAHUS,
pPa3BUTHE KYJIBTYPhl S3KOHOMHUYECKH 11eJIeCO00pa3HOro BbIOOpa MPOEKTUPYEMOTO BapuUaHTa
CXEMBI CETH, pacueTa U aHaJIN3a PEKUMOB JJIEKTPUUECKUX CETEH U CUCTEM, PEryJIUPOBAHUS
YaCTOTBI U HATIPSIKEHUS.

3agaun AUCHMIIMHBI:

M3yUeHHE OCHOB 3JIeKTpodHepreTuyeckux cucreM (23C), cxemM 3JIeKTPOIHEPreTUUECKUX

CUCTeM U CeTed, KOHCTPYKTUBHOI'O BBIMMOJIHEHUSI BO3AYIIHBIX U KaOENbHBIX JIUHUH

JIEKTpOTIepeIaYH;
M3y4eHHUE METOJIOB M AJITOPUTMOB PACUETOB CETeM pa3IMYHON KOHQPUTYpAIlUU pa3HBIX
KJIACCOB ~ HOMHUHAJIIBHOTO  HANPSDKEHUS,  YCTAHOBUBIIUXCS  PEKUMOB  CIIOXKHBIX

3JIEKTPOIHEPIETUUECKUX CUCTEM, B TOM YHUCIIE U C IOMOULIBIO IIPOMBIIUIEHHBIX IIPOTPAMMHO-
BBIYUCITUTEIHHBIX KOMILIEKCOB;

MOJy4YeHHe 3HAaHMKA B OOJACTH  PETyJIMPOBAHUS YACTOTBI W  HANPSOKEHUS B
JIEKTPOIHEPreTUUECKUX CUCTEMAX;

- (opMHpoBaHHE HABBIKOB IO pacyeTy M aHAJIM3y YCTAHOBUBIIMXCS PEXUMOB
JIIEKTPUYECKUX CETEH M CHUCTEM, IO OOECIIEUCHUIO KEITaeMOT0 HATIPSIKEHHS B CETH, YCIOBUN
BBINOJIHEHHS OaJJAHCOB AKTUBHOM M peaKTUBHOU MolHocTel B 99C;

M3Y4YEHHE OCHOB IIOCTPOEHHS 3JIEKTPOIHEPIeTUUECKUX CUCTEM, TEXHOJOTHH aHadu3a H
CHUHTE3a CXEeM D3JICKTPUYECKUX CeTeH, MPUHIUIIOB U METOJOB pa3pabOTKH M pean3alUU
ONTUMAJIbHBIX TEXHUYECKUX PELIEHUH MpU NPOEKTUPOBAHUU 3JIEKTPOIHEPIreTUUECKUX
CHCTEM U CETEH;

OBJIAJICHIE METOAAMU U AJTOPUTMAMHU MPOEKTUPOBAHUS IIEKTPOIHEPTETUIECKUX CHCTEM
U CeTel;

- (popmupoBaHue npodeccuoHalbHbIX HaBBIKOB o MPOEKTUPOBAHUIO
3JIEKTPOIHEPIETUUECKUX CUCTEM U CETEM.

2. MECTO JUCLMILIMHBI B CTPYKTYPE OBPA3OBATEJIBLHOUN
ITPOT'PAMMBI
JHuciuruinHa «JeKTPOIHEPIeTUYECKUE CUCTEMBI U ceTu» BXoauT B biok 1 "ucuurinHel
(Mmomynmm)", B 4yacTb, (QOPMUPYEMYIO YYACTHMKAMHU OOpa30BATEIbHBIX OTHOIICHUH, U
OTHOCHUTCS K AUCHMIUIMHAM, (HOPMUPYIOIIMM MPO(ECCUOHAIbHBIE 3HAHUS W HABBIKH,
HEOOXOIMMBIE IPU NMPOEKTUPOBAHUM U IKCIUIyaTAUMU IIEKTPOIHEPIrEeTUUECKUX CHUCTEM U
ceTeld, pacuere ¥ aHAJIU3€e UX PEKUMOB.

Jns ocBoeHUsl JAHHOW IUCUUIUIMHBI HEOOXOIMMO 3HATh, YMETh U ObITb T'OTOBBIM
NPUMEHSTh MaTepual B o0ObeMe, HU3JIOKEHHOM B pabouyux Mporpammax CIeAyIoImmX
JUCUUIUIMH 00pa30BaTeIbHON IPOrpaMMBbl HAIIPABIIEHHS MOJATOTOBKH «DJIEKTPOIHEPreTUKa
U JIEKTPOTEXHUKA»:

Breiciiast MaTemaTuka,;

TeopeTnueckre OCHOBBI AEKTPOTEXHUKH;

DIIEKTPOTEXHUUYECKUE U KOHCTPYKIIMOHHBIE MATEPUAIIBL.

JHuciuruinHa — SIBJISETCS OMHOW U3 MNpoUWIupymUXx #U  (HOPMUPYET KOMIIETEHLIUH,
HEOOXOAMMBIE MPU MPOXOXKIEHUU MPOU3BOACTBEHHON MPAKTUKH, BBIITOJIHEHUH BBIITYCKHOM
KBaJIU(UKAUMOHHONW paboThl. 3HAaHMS, YMEHUS M HABBIKM, IOJIYYEHHbIE IPU OCBOEHUU
JTAHHOM AUCLUIUIMHBI, HEOOXOAUMBI JJ1s1 U3YUEHUS TUCLIUTUTUHBIL:

DKcIutyaTanus U pEMOHT 3JIEKTPOOOOPYAOBAHUS.

3. KOMIIETEHLU OBYYAIOLIETI'OCA, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA INCHUTUVIMHBI U UTHAUKATOPBI UX JOCTU/XEHUA



3.1 IlpodeccnonanpbHbIe KOMITETEHIIMN M HHANKATOPHI UX JOCTUKCHUS

Kon u HanMEHOBaHUE
npodecCuoHaTbHOMN
KOMIIETEHIINU

Kon w HaumMmeHoBaHME WHAMKATOpPA JTOCTUKEHUS
npodeccuoHaIbHON KOMIETEHIIUU

IIK-1. CrocobeH ywacTtBOoBaTh B
MIPOEKTUPOBAHUU 00BEKTOB
poeCCuOHATBHOM
TeSITEIbHOCTH

NJ-1. TIK-1. Bemmonnsier c60p U aHAIU3 JAHHBIX IS
MPOEKTUPOBAHMUS 00BEKTOB npodeccuoHaIbHON
NESITEIbHOCTH.

NA-2. TIK-1. Beibupaer u peaqusyeT THUIIOBBIE
MPOEKTHBIE PEIICHUs IJ11 00BbEKTOB MPO(PecCHOHATHHOMN
NESTEIbHOCTH.

HNO-3. TIK-1. Pa3zpabaTeiBaeT KOHKYPEHTHO-CITOCOOHBIE
BAPMAHTbl TEXHUYECKUX pEIIeHUH U  BbIOMpaeT
SKOHOMUYECKU LEIECOOOPA3HBIM MPU MPOEKTUPOBAHUU
00bEKTOB TPOECCHOHATIBHON AESITETbHOCTH.

na-4. ITK-1. Omnpenenser rapamMeTpsol
3JIEKTPOOOOPYyIOBaHUS U PEXKHUMOB 00BEKTOB
npodeccuoHanbHON NEeSITeTbHOCTH, YUUTBIBAS
TEXHUYECKME  OrpaHWYeHUuss U  TpebOBaHUS IO
0€30I1aCHOCTH, IPU UX IPOEKTUPOBAHUU.
NUAO-5. TIK-1. Beibupaer MeToabl u
perylIupoBaHus MapaMeTpoOB  PEXKUMOB
npodeccuoHanIbHOM AESITEIbHOCTH.

NA-6. IIK-1. VYyacrByer B pa3paboTke yacrteit
OOKYMEHTALUU I OTIENbHBIX pa3[eloB IMpPOEKTa Ha
Pa3NIMUHBIX ~ CTAAUSIX  IPOEKTUPOBAHUA  OOBEKTOB
npodecCuOHaIbHON AESITETbHOCTH.

NA-7. IIK-1. JeMOHCTpUpYET MOHUMAHUE B3AaUMOCBSI3U
3aa4 MNPOEKTHUPOBAHUS M JKCIUIyaTallud OOBEKTOB
PO ECCHOHAILHOM IeSITETLHOCTH.

CITIOCOOBI
00BEKTOB

[IK-2. Cnocoben omnpeaensiTh
napaMeTphbl 000pynoBaHus,
PACCUMTBIBATD PEKUMBI PaOOTHI
M y4acTBOBaTh B  BEJCHUHU
PEKUMOB 00BEKTOB
npodeccnoHaITbHOM
JeSITeTbHOCTU

NAO-1. TIK-2. Onpenensier mapamMeTpbl oO00pyI0BaHUS
00BEKTOB TPOPECCHOHATIBHON AESITETBHOCTH.

NA-2. TIK-2. PaccuuTblBaeT M AHAIU3UPYET PEKUMBI
00BEKTOB podecCHOHAIPHOM AeATeIbHOCTH.

NAO-3. TIK-2. OO6ecneynBaeT 3aJaHHbIE MMapaMeTPhI
PEeKUMOB pabOThl OOOPYIOBAHUS U CUCTEM OOBEKTOB
npodeccnoHaIbHOM TSI TEIIHHOCTH.

4. CTPYKTYPA INCLHUIIJIMHBI

OO1as Tpy10eMKOCTh JUCUMUIUIUHBI cocTaBiseT 9.00 3aueTHbIX equHUIbI, 324.0 akaaeMUUeCKUX

4acoB.
1 — Ne /o

2 — Tema (pa3nen) IMCUUIUIMHBI, KypcoBas padboTa (IpPOEKT), MPOMEKYTOUHAs aTTECTALIUS

3 — Cemectp

4 — Buibl KOHTAKTHON paOOThI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)

4.1 - JI (JIexuun)

4.2 — Jlexuuy B BUAEC NPAKTUUYECKOMN MOJATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHSATHS)

4.4 — I1pakTUUecKue 3aHSITUS B BUJI€ MPAKTUUECKON MOATOTOBKHU




4.5 — JIP (JlabopaTopHbIie paOOTHI)

4.6 — JIabopaTopHbie pabOTHI B BUIE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTaKkTHast pabora)

4.8 — KTO (KoHTpoJIb TEOPETUUECKOTO OOYyUCHMS)

4.9 — KO (KoHTpoJib Ha 3K3aMEHE)

5 — KoHTpob (B aKkaIeMUYECKUX Yacax)

6 — CaMocTtosTenbpHas paboTa (B akaJIeMHUYECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4

4.1142143(44|45]|4.6]|4.7

4.8

4.9

1 CtpykTypa u 5|14 4
XapaKTePUCTUKHU
99C,
AMEKTPUIECKUX
ceTel

12

Bbauu-onpoc
Ha JIEKIIUU;
OIIpOC Ha
MPaKTHYECKOM
3aHATHUU;
3aIuTa
AHIUBHUIYaTbH
oro
JIOMAIIIHEr O
3aIaHMS

2 Pacuer 5 |26 8
YCTaHOBUBIIIUXCS
PEXKUMOB

18

Bbauu-onpoc
Ha JIEKIUH;
OIpOC Ha
MPaKTHYECKOM
3aHATHUU;
3aIuTa
WUHIMBUIYaJIbH
oro
JIOMAIIIHEr O
3aJaHMs
KOHTPOJIbHAS
pabora

3 Paboune 5110 4
PEKUMBI

3JIEKTPOIHEPIET
MYECKUX CUCTEM

12

Bbaum-omnpoc
Ha JIeKIIUY;
OIpOC Ha
MPAKTHYECKOM
3aHSTUH,
3aluTa
HMHAUBUAYAJIbH
oro
JIOMAIITHEr o
3aJlaHus

4 | IlpoextupoBanu | 6 |24 8 8
e
INMEKTPUYECKUX
ceTen

Bbnui-onpoc
Ha JIEKIUU;
OTpoC Ha
MPaKTHYECKOM
3aHATHH;
3ammTa
UHIUBUIYATbH
oro
JIOMAIITHETO
3aJaHUs
3ammTa
oTYeTa 1o
nabopaTopHOi




pabore.

Pacuer 14 4 8 Bbaui-onpoc

YCTAHOBUBIIUXCS Ha JIEKIIUU;

PEKUMOB OIpOC Ha

CIIOKHBIX MPAKTUIECKOM

AMEKTPOIHEPTET 3aHATHH;

MYECKUX CUCTEM 3aIUTa
WH/IMBUTyaJIbH
oro
JTOMAIITHET O
3aJaHUS;
3aImITa
oT4era 1o
JabopaTopHO
paborte

IToBbiienne 10 4 8 Bbaui-onpoc

s pexTuBHOCTU Ha JICKIINH;

Y Ha/IeKHOCTH OTIpoC Ha

(yHKIIMOHHpOBa MIPAKTHIECKOM

HUs 3aHATHH;

AMEKTPOIHEPTET 3ammTa

MYECKUX CUCTEM UHINUBUIYAIIbH
oro
JIOMAIITHETO
3aJaHUS;
3ammTa
oTYeTa 1o
nabopaTopHOI
pabote

7 Kypcosoii 6 3 36 Kountpoins

MIPOEKT xona
BBITIOJTHEHHSI
KYPCOBOTO
MTPOEKTA.
3amura
KYPCOBOTO
MPOEKTA

Ok3ameH 0.3 |35.7

9 | Ox3ameH 6 0.3 [35.7
Hroro 98.0 32.0 16.0 3010006 71.4 | 103.0

5. COAEPKAHUME INCHUITIVIMHbI

5.1. Jlekuuu
Ne i/ HaumMeHoBaHue TeMbI CopepxaHue TeMbl (pa3aena)
I (paznena)
| CtpykTypa n| * OO0mme cBemeHUss 00 3ICKTPOIHEPTETUUECKUX
XapaKTEPUCTUKHU 90C, | cucremax

QJICKTPUYCCKUX ceTei

OO6mme  cBemeHUsT 00  3JIEKTPOIHEPTETUUECKUX
CUCTEMAX U JJIEKTpUUYECKUX ceTsax. Omnpenenenue
3JIEKTPOIHEPTETUUECKON  CUCTEMBI, 3JIEKTPUUYECKOU
CTAHIIUH, JJIEKTPUYECKON CEeTH, MOJCTAHINU, JTUHUU
anekTponepenaud. Krnaccudukanus saeKTpUYECKUX
cerei. JIMHMM aneKkTponepenayd MEPEMEHHOTO U
MTOCTOSIHHOTO TOKa. [Tonmxaromue u
npeobpa3zoBaTeNbHbIe MOACTAHIUU. XaPaKTEPUCTUKHU




obopynoBaHUs JIMHUH U TOACTAHIMH.  Tumsl
KOH(UTypalUil 3JIEKTPUUYECKUX CeTeH.
* CXeMBI 3JIEKTPUUYCCKUX CeTel

PazoMkHyTbhIe ceTr. 3aMKHYThIE CETH: KOJIBLIEBBIE CETU
U CeTU C JBYXCTOPOHHUM mnuTaHueM. Cxembl
COETMHEHUS 3JIEKTPUYECKOU CETH. Crioco0nl
MPUCOEINHEHNST TTOJICTAHIIUN K 3JICKTPUYECKOM CETH.
CXxeMblI 3JIEKTPUUYECKUX COCIUHEHUI MOICTAHLUM.

* KOHCTpYKIMY JIMHUH 3JIEKTPUUYECKUX CeTer

KOHCTpYKTHBHBIE 3JI€MEHTHl  BO3IYIIHBIX JIMHUH
anektponepenaun (JISII). IIpoBoma BO3AYyLIHBIX
auHU# W Tpockl. Omopsl: WX KiIacCUpUKAIUS U
KOHCTPYKTHBHOE HCIIOJHEHHE, 00JIacTh MPHUMEHEHMUS;

JIMHEHHAs apMarypa; H30JISITOPBI. BJIN.
KoHCTpyKTUBHBIE  3JIEMEHTHI  KAOEIbHBIX  JIMHUH
3JIEKTpOIepeIayuH. Knaccupukamms ~ kabeTbHBIX

JIUHUM, TPUHIUIBL (GOPMUPOBAHMS MapKu Kabens,
MapKHpoBKa kabesel, KOHCTPYKTUBHOE HCIIOJIHEHHE
kabeneil  pa3MUYHOrO  ypOBHA  HOMMHAJIBHOTO
HampsbkeHus, ux oobnacte npumeHeHus. KabenbHas
apmarypa. [Tpoknaaka xabeneil.

Pacuer
PEKUMOB

YCTaAHOBUBIINXCSA

* CxeMbl 3aMeIlEHHs] JIMHUM, TpaHCPopMaTOpOB M
aBTOTPAHCHOPMATOPOB

[TonsaTne pexuma D3JIEKTPUYECKOM CETM M 3a1a4u
pacueta  pexuMoB  ceTh. (CxeMmbl  3aMelIEHUs
9JIEMEHTOB JJIEKTPUUYECKUX CETEed M HX IapaMeTphl.
CxeMbl 3aMelIeHUs] JIMHUA C COCPEeAOTOYEHHBIMU
napamerpamu.  OmnpeneneHue  MapaMeTpoB  CXEM
3aMeIleHUs BO3AYIIHBIX U KaOenbHbIX JTUHUNA. CXeMbl
3aMeIleHUsl  JIByXOOMOTOYHBIX, TPeXOOMOTOYHBIX
TpaHc(hOpMaToOpOB, TpaHchopMaTopoB c
pacHieryieHHBIMI OOMOTKaM#, aBTOTPaHC(POPMATOPOB
U pacyeT UX MapameTpoB.

* Pacuer peXMMOB Pa30MKHYTBIX 3JEKTPUYECKUX
ceTen

Pacuer YCTaHOBUBIIIUXCS HOPMaJIbHBIX u
IIOCJICABAPUNHBIX PEXKUMOB 3JIEKTPUYECKUX CETEH
pa3nmuUHON KoH(pUrypauuu — odmue cBeaeHus. Pacuer
PEXKHUMOB JIMHUN 3JIEKTpOoNepeaauyd U JEKTPUUSCKHUX
CeTel B HOPMAJIbHBIX M IIOCJICAaBAPUMHBIX DPEKUMaX.
[TpuBeneHHnass u pacdyeTHass Harpys3ka y3na. [lorepum
MOIITHOCTU B JABYXOOMOTOYHOM, TPEXOOMOTOUYHOM
TpaHcopMmaTopax, B aBToTpaHchopmaTtope. [Tagenue
u norepst HaIPSHKCHUS. Pacuer pexuma
ANEKTPUUECKON CEeTH IO JaHHBIM «KOHIIA» W IIO
JIAHHBIM «Hayajga» MOpU 33aJaHHOM TOKE Harpy3KH,
MOIIHOCTU  Harpy3ku. IlocTpoeHue  BEKTOPHBIX
JUarpamMM IpH pacueTe peKUMOB.

* PacyeT peXMMOB B 3aMKHYTBIX 3JIEKTPUUYECKUX
CEeTAX




OrnpeseneHre IMOTOKOB MOIIHOCTM Ha T'OJIOBHBIX
ydyacTKax B TMPOCTBIX 3aMKHYTBIX CeTsX. Touka
MOTOKOpaszfena. Pacuer peXMMOB KOJIBIIEBBIX CETEH.
Pacuer cetu ¢ nBymMsl Toukamu notokopasaeia. Pacuer
PEXHUMOB CETH C ABYXCTOPOHHUM ITUTAHUEM.

* Pacuer  peXUMOB B 3JEKTPHUYECKUX CETAX
HECKOJIBKHX KJIACCOB HOMUHAIBHBIX HAMIPSKEHUH

OnpeneneHue HaIpPsDKEHUST HAa CTOPOHE HU3LIETO
HanpsbkeHus Tpanchopmartopa. Pacuer pexxumoB cetu
C pa3IUYHBIMH HOMUHAJIBHBIMH  HAIPSDKEHUSMU.
[Topsiook pacuera pexumMa CeTH 0001
KoHpurypauuu. PerynupoBanue HampspDkeHUs ¢
nomortnbio otrBeTBieHuit PITH TtpanchopmaTopos,
aABTOTPAHCPOPMATOPOB U JIUHEHHBIX PErYIATOPOB.

* Oco0eHHOCTH pacueTa peKUMOB

Pacuer pexxuma B OZHOPOJHBIX ceTsAX. OcoOeHHOCTH
pacueta ceTedi C pPaBHOMEPHO pacIpeicsICHHOM
Harpyskou. OmpeneneHne HauOOJIbIIEH  IMOTEpH
HaTIPSDKEHUS.

Pa6oune PEXKUMBI
3JIEKTPOIHEPIETUUCCKIX
CHUCTEM

*  Mopgenu  3JEKTPUYECKUX  HArpy30K  y3JI0B
9JIEKTPUUYECKUX CeTEeH MPHU pacueTax peKMMOB

DJIEKTPUUECKHE HATPY3KH  Y3JI0B  3JEKTPHUUYCCKUX

ceTel. Cratuueckue u JTIMHAMUYECKUE
XapaKTEPUCTUKU HATPY30K, TOHITHE U (Pu3NUecKas
CYILIIHOCTb. Cratuueckue XapaKTEePUCTUKHU

OCBETUTEIbHON HArpy3ku, aBuratesiei. KomruiekcHas
Harpy3ka y3nma. (CraTuyeckue  XapaKTEpUCTUKHU
KOMIUIEKCHOM HAarpy3ku IO HANPSKEHUIO U 4YaCTOTE.
Perynmupyembiit apdext nHarpysku. CriocoObl 3a1aHus
Harpy3KU MpU pacueTax pekuMoB.

* BamaHChl aKTMBHOW M PEaKTHMBHOW MOIIHOCTH B
SHEPrOCUCTEME

banaHcel MoIIHOCTEH B 3JEKTPOIHEPIreTUUYECKON
cucteme. bamaHc akTUBHOW MOIIHOCTH U €€ CBSI3b C
yacrotoi. Peseps  momHoctu.  Perynmposanue
4acTOThl BpalleHuss TypOunbl. CraTtuueckas H

JUMHaAMHNYCCKasAa XapaKTCPUCTUKHU Typ6I/IHBI.
PCFYHI/IpOBaHI/IC HaITPSKCHU A )48 HaCTOTBI B
SHGKTPOSHCPFCTH‘ICCKOIZ CHUCTEMC. bananc

PEAaKTUBHOM MOIIHOCTH M €€ CBSI3b C HAIPSIKCHUEM.
I'enepauust peaxtuBHO MormHOcTU. [loTpebrenue
pEaKTUBHOM MOUIHOCTU. PerynupoBaHue HanpsKeHUs
B OOC

ITpoekTupoBanue
3JIEKTPUYECKUX CETEU

* Benenue. CoBpemeHHOe COCTOSIHUE
3JIEKTPOIHEPreTUUECKOM CUCTEMBI.

COBpEMEHHOE  COCTOSIHME  3JIEKTPO3IHEPreTUUECKHUX
CUCTEM M TEHACHUMM HX pPa3BUTHUSA. TOIUIMBHO-
JHEPreTUYECKU KOMIUIEKC. IlepcrekTuBel pa3BUTUSA




3JIeKTpOdHEepreTuueckux cucreM B Poccum u  Ha
JansHem BocToxke.

*  HWcxomHple JaHHBIE I MPOCKTHPOBAHUS
IIEKTPUUECKUX CETEN

XapakTepucTtuka paiioHa MIPOEKTUPOBAHMUSI.
DJIEKTPUUYECKUE HATPY3KM M MX MPEACTABICHUE IPU
MPOEKTUPOBAHUU " JKCIUTyaTalluu
INEKTPOIHEPreTUUECKUX CUCTEM. I'paduknu
anekTpuueckux Harpy3ok (I'DOH) u ux ananus npu
MIPOEKTUPOBAHUM 3JeKTpuueckux cererd. [locrpoenue
I'DH mnoncranmmii W3 TUNOBBIX T'padUKOB TIPHU
pa3nmMuHbIX  crocobax — 3agaHus  MHQPOPMAIUU.
Jonrocpounoe IIPOTHO3UPOBAHUE I'DH.
[TpakTuueckoe mnpuMeHeHUE (POPMYIIBI  CIONKHBIX
IPOLIEHTOB NPU IPOEKTUPOBAHUMU IIIEKTPUUYECKHUX
Harpy3ok. Ilepexon ot peanpHbix [OH x I'OH B
OTHOCHUTEJIbHBIX eAMHULIAX u MIOCTPOEHUE
nporuozupyemoro 'OH.

* TeXxHUKO-IKOHOMUYECKHE OCHOBBI ITPOCKTUPOBAHUS
IIEKTPUUECKUX CETEN

3amaun " METO/IbI MPOEKTUPOBAHUS
9JIEKTPOIHEPIeTUUECKUX CHCTEM U  JJIEKTPUYECKHX
ceteil. O6mmMe TpeOOBaHMUS K CXeMaM JJIEKTPUUYECKUX
cereii. IlpuHnumer  (GOpMUpPOBAHUS  BapUAHTOB
KOHPUTYpaUd  JJIEKTPUYECKOM  ceTH.  BuIOop
KOHpUTypalUUuili CXeM U OCHOBHBIX IapaMeTpPOB
NEKTPUUECKUX ceTeil. Bribop cxeMm MmocTpoeHus CeTH.
TexHUKO- 9KOHOMHYECKHUE OCHOBBI MPOEKTUPOBAHUS
NEeKTpUUECKUX ceTeid — obmmil noaxon. Kpurepun
BBIOOpA ONTUMAIBHOTO BapyUaHTa, aJITOPUTM BBIOODA.
OCHOBHBIE  KOHOMHUYECKHE IIOKa3aTelIl  CHUCTEM
nepefayd M pacCHpeleieHusT  3JIEKTPOIHEPTUM:
KaluTajJbHbIE BJIOYKEHUS (MHBECTULIUMN);
9KCIUTyaTallMOHHBIC U3JIEPXKKH; YUCTBIN
JTUCKOHTUPOBAHHBIN JOXO/; 9KBUBAJICHTHBIE T'OJIOBBIC
pacxonbl (TOIOBBIE TPUBEIEHHBIE 3aTPaThbl) U CPOK
OKYIIAaeMOCTH KamuTaJbHBIX 3arpaT. OrnpeneneHue
MOTEPH IIEKTPOIHEPTUH B IIEKTPUUECKON CETH TIPH €€
MPOEKTUPOBAHUMU. Texnuko- 9KOHOMMYECKOE
CpaBHEHME BAPUAHTOB 3JIEKTPUUYECKON ceTu. BniOop
pPaAIMOHAJIBHOTO HAMpspDKeHUsl ceTu. Buibop umcna u
MOIIIHOCTHU CUJIOBBIX TpaHchOpPMATOPOB Ha
noAcTaHIusax. Beibop ceueHmns: mpoBoIoB U Kabeneil B
CeTSIX PA3IMYHBIX HA3HAYEHUH U HOMHMHAIBHBIX
HAIpSDKEHUN pa3IMYHbIMU MeToaaMu. OcoOeHHOCTH
BbIOOpA Y MPOBEPKU CEUEHMI JMHUNA B 3aMKHYTBIX
cersix. IIpoBepka ceueHUN NOPOBOJOB IO HArpEBY
JUTUTENIBHO JIOMYCTUMBIM TOKOM. [IpoekTupoBaHme
CXeM  DJJIEKTpHYEeCKuX  ceTed. Yduer  dakrTopa
HAJI©KHOCTU MPU MPOECKTUPOBAHUM IJIEKTPUUECKHUX
ceTeil.

Pacuet

YCTaHOBUBIINXCA

* OCHOBBI pacueTa YCTAaHOBUBIIMXCS PEXKHUMOB




PECKHUMOB CJIOKHBIX
QJICKTPOSHEPICTUUCCKHUX
CHUCTEM

CIIOXHBIX DJICKTPOSHEPICTUICCKHUX CUCTEM

OCHOBBI pacueTa HOPMAJIBHBIX PEXKUMOB CIIOKHBIX
IIEKTPUYECKHX ceTeil u cucteM. Crierugpuka pacueToB
CIIOKHBIX  cucteM. IlpeoOpa3oBaHue cetTu U
HCKIIFOYEHUE Y3JIOB. PacueTbl OJHOPOAHBIX CETEM.

Vuer cnabou 3aIl0JIHEHHOCTU MaTpHIL.
IIpeoOpa3oBanus ceTH MNpPH pacueTe PEKUMOB
AIIEKTPOIHEPTETHUECKUX CUCTEM O0TBITION

cllo)kHOCTH. PazneneHue cuctemMbl Ha TMOJCUCTEMBI.
Mertonbl skBUBajieHTUpoBaHus cetu. [lpeacraBienue
CHCTEMBl ypaBHEHWH Y3JIOBBIX HANPSHKCHUA IS
pacyera ¢ MOMOMIBIO MPOTPAMMHO- BEIYHCITUTEIIHHBIX
komiuiekcoB (ITBK) Ha mepcoHanmbHOM KOMIBIOTEDE.
Mertonbl pellieHUs] YpaBHEHUNM Y3JIOBBIX HAIPSKEHUM.
Cnocobbl 3aaHUsT MAPAMETPOB 3JIEMEHTOB CXEMBbI,
HArpy304HbIX " TeHEePAaTOPHBIX y3JI0B.
banancupyronuii  yzen. OmpeaeneHue napameTpoB
peXUMOB. Pacuer pexkxMOB C MOMOIIBIO COBPEMEHHBIX
MPOMBIIIJIEHHBIX ~ MPOTPAMMHO-  BBIYHUCIUTEIbHBIX
KOMIUJIEKCOB. AHAJIU3 MOJIYYEHHBIX PE3YJIbTATOB.

* OcoOble peXXMMBI ITIEKTPOIHEPTETUIECKIX CHCTEM

Oco0ble peKUMBI 3JIeKTpUUecKux ceTeil. Mcrounukw,
BBI3BIBAIOIIIME OCOOBIE PEKUMBI B 3JEKTPUUYECKOUN
CeTH. Henonnodaszueie PEXKUMBL. VcnoBus
TOTTYCTUMOCTH  HEMOJIHO(A3HBIX pexuMoB. Pacuer
HECUMMETPHUYHBIX PEKUMOB.

IToBblIeHNE

3P PeKTUBHOCTH u
HaJIe’KHOCTH
(YHKIMOHUPOBAHUS
JIEKTPOIHEPreTUUECKUX
CUCTEM

*  KommeHcaruss  peakTUBHOM  MOIIHOCTH U
peryinpoBaHUe HaTIPSDKEHUS B
3JIEKTPOIHEPTETUUECKUX CUCTEMAX

Komnencanusa peaktuBHOM MomHocTU. COBpPEMEHHOE
COCTOSIHME IpO0JIEMbl KOMIIEHCAIIMM PEAKTUBHOMN
MOIIHOCTU. MICTOUHMKHM M MOTPEeOUTENN PEeaKTUBHOU
MOIIHOCTU. TpHM 3agauM KOMIIEHCALIMM PEaKTUBHOM
MOIIIHOCTH: OajlaHcoBas 3ajaya, peryjJupoBaHuUe
HaIpsDKEHUs B CETH, SKOHOMUUECKas 3a1a4a. MeToasl
pEryIMpOBaHUsl HAIPSDKEHUs. TEeXHUYECKHE CpPENCTBA

KOMIICHCAlIlUH peaKTHBHOfI MOIIIHOCTH n
PEryjInpoOBaHUsA HaITPsXKCHU A CHUHXPOHHBIC
T'CHCPATOPHI; CUHXPOHHBIC KOMIICHCATOPBbI;

CTaTUYECKUE MCTOYHUKU PEAKTUBHOM MOILHOCTY;
Oatapen KoHzaeHcaTopoB; ycrpoiictBa FACTS;
YCTPOWCTBA PIIH, 150 pEryJIUupOBOYHBIE
XapaKTEPUCTUKHU.

* Metonbl pacueTa M aHaJIM3a NOTEPh MOUIHOCTH U
JIEKTPUYECKOMN S3HEPTUU B DJIEKTPUUECKUX CETAX

OOmass  xapakTepucTuka  NpoOJieMbl  IOTEPb
9JIEKTpO3HEpruu. Pacyer moTepp MOIIHOCTH U
9NIEKTPOdHEprun B aneMeHTax IIC. AHaau3 MmoTepb
MOITHOCTH " 3JIEKTPOIHEPTUU. OcHOBHBIE
MEPOTPUATHS, HApaBICHHbICE HA CHIDKEHUE TOTEPh




AJIEKTPOIHEPTUU.
* MeTo/bl peryIupOBaHUs YaCTOTHI

[IepBuuHOE, BTOPUYHOE M TPETUYHOE PEryIMPOBAHUS

yactoTbl. [IpoTuBOaBapuiiHble MEPONPUATUS NPU
CHIDKEHMM  4YacTOTbl B  3JIEKTPOIHEPTreTUUYECKHUX
CHUCTEMaX.

5.2. IlpakTuyeckue 3aHATHS

HaumenoBaHue TeMbl

COI[ep)KaHI/IC TCMBbI

CTpykTypa ® XapaKTePHUCTHKH
O0C, 37IeKTPUUECKUX CeTeil

Pacyer mapamMeTpoB 3JIEKTPUUYECKUX CXEM 3aMEILECHUS
JIOIL.

CTtpykTypa M XapaKTepUCTUKH
D0C, 37IeKTPUUECKUX CeTei

Pacuer napaMeTpoB cxeM
TpaHchOPMATOPOB U ABTOTPAHCHOPMATOPOB

3aMCIICHUA

Pacuer YCTAaHOBUBIIUXCSA PEKUMOB

CocraBlieHHE CX€M 3aMEIIEHHS] 3JEKTPUUYECKOM CETH.
Omnpenenenne NpuBeIEHHON U paCYeTHOM HATPY30K y3J1a

Pacuer YCTaAaHOBUBIINUXCA PCKHUMOB

Pacuer PC)KUMOB B PA3BOMKHYTBIX CCTAX

Pacuer YCTAHOBUBIIUXCA PEKUMOB

Pacuer PEXKHUMOB B KOJIBLEBLIX CETAX

Pacuer YCTaHOBUBHIUXCA PCKHUMOB

Pacuer PEXKUMOB B CETAX C ABYXCTOPOHHUM ITUTAHUECM

Pacuer YCTAaHOBUBIINXCA PCKUMOB

Beibop  otrBerBiaeHuit  PITH  tpaHchopmaTopos,
aBTOTPaHCHOPMATOPOB, TUHEHHBIX PETYIIITOPOB

PaGoune pexumsl | Pacuer  pexumMoB B CeTIX C  HECKOJBKUMU
INEKTPOIHEPTETUUECKUX CUCTEM HOMMHAJIbHBIMU HAMIPSDKEHUSIMU
[TpoekTrpoBaHue 3IEKTpUYECKUX | PacueT BEepOATHOCTHBIX XapaKTEPUCTUK TIpaduKoOB

cerel

HArpy3KU IIOACTAHIMHA W PEXKUMHBIX XapaKTEPUCTUK
CETH.

[TpoexTupoBaHME 3IEKTPUYECKUX
cerel

Pa3paboTka ©  TeXHUYECKUI aHAIU3
KOHPUTYpallUd JJIEKTPUYECKON CETH.
pAaLMOHAIIBHOI'O HAIIPSKEHUS CETH.

BapHUaHTOB
Onpenenenue

[TpoexTupoBaHME 3IEKTPUYECKUX
cerel

Bp160p uncIa U MOIHOCTH CHIIOBBIX TpaHC(HOPMATOPOB
Ha IIC. BeiGop m mpoBepka CeUYeHMIl BO3IYIIHBIX M
KaOelIbHbIX TMHUI

Pacuer ycTaHOBUBIIMXCS PEXXKUMOB

Pacuer sxoHOMMYECKHMX MOKa3zaTesei QJICKTPUYCCKHUX

CIIOKHBIX 3JIEKTPOIHEPreTUUECKUX | ceTeil. BpiOOop onTHMalbHOTO  BapuaHTa  CXEMBI
CUCTEM IEKTPUYECKOM CETH.

Pacuer yctanoBuBmmxcs pexuMoB | KoMmneHcanus peakTUBHON MOIIHOCTH

CJIO’KHBIX 3JIEKTPOIHEPreTUYECKUX

CUCTEM

[ToBeimenne addextuBHocTn ¥ | [Ipeobpa3oBaHne W IKBUBAJICHTUPOBAHUE  CXEM

HAJIeKHOCTU (PYHKIIMOHUPOBAHUS
3NIEKTPOIHEPTETUYECKUX CUCTEM

INEKTPUUYECKUX CeTEH CIIOKHOM KOH(pUTYpaAITT

[ToBeimeHne 3PQPEeKTUBHOCTH |
HAJIKHOCTU (PYHKIIMOHUPOBAHUS
3JIEKTPOIHEPIreTUYECKUX CUCTEM

OmnpeneneHue MOTeph MEKTPOIHEPTUU B AIIEKTPUUECKON
CETH.

5.3. JlabopaTopHbie 3aHATHS

Haumenosanne TeMbl

CopepxaHue TeMbl

[TpoexTrpoBaHue 3IEKTPUUECKUX

IToctpoenne wu aHanu3 rpaduKOB IIIEKTPUUECKOU




cerel

Harpy3KU MOJCTAHIINI

Pacuer YCTAaHOBUBIIUXCA PCKUMOB
CJIOKHBIX SJICKTPOOHEPICTUYCCKUX
CHUCTEM

HccnenoBanue  CUMMETPUYHOIO  YCTAHOBUBIIETOCH
pexuma paboThl pa30MKHYTOU 3JIEKTPUUECKON CETU

Pacuer YCTaHOBUBIIUXCA PCKNMOB
CIIOKHBIX J3JICKTPOIHCPICTUUYCCKUX
CHUCTEM

I/ICCJ'IGI[OBEIHI/IC CUMMCTPHUYIHOT O YCTAaHOBHUBIICTOCA
peKUMa pa6OTBI 3aMKHyTOI>'I CCTU C ABYMS NCTOYHUKAMU
IIMTaHUA

Pacuer YCTaHOBUBIIUXCA PCKNMOB
CIIOXHBIX S3JICKTPOIHCPICTUYCCKUX
CHUCTEM

Pacuer w aHanu3 yCTAaHOBUBIIETOCS
MOMOIIbIO TTpoMbllIeHHbIX [IBK

pexuma C

Pacuer YCTAaHOBUBIIUXCA PEXKNMOB
CIIOXHBIX J3JICKTPOSHCPICTUUYCCKUX
CHUCTEM

HccnenqoBanne HECUMMETPUYHOTO  YCTaHOBUBIIIETOCS
pexkuMa paboThI JIEKTPUUECKON CETH

[ToBpimenne 3PGeKTUBHOCTH |
HAJIeKHOCTU (YHKIMOHUPOBAHUS
9NIEKTPOIHEPTETUYECKUX CUCTEM

PerynupoBaHne HamnpsiKeHUss M AKTUBHOW MOIIHOCTH
reHeparopa, paboTaroriero B rnapasuienb c
3JIEKTPUYECKON CUCTEMOM

6. CAMOCTOSATEJIbHASL PABOTA

Ne | HaumenoBaHue TeMbI Coneprxanue Tembl (pas3zaena) TpynoemkocTb
/I (pa3znena) B
aKaJeMHUYECKHX
yacax
1 CrpykTypa U | IOJArOTOBKA K OJIML-ONPOCY HA JIEKIUU; 12
xapakTepucTuk DIC, | BBINIOJIHEHUE WHIUBUIYAJIbHBIX JOMAIIHUX
9JIEKTPUYECKUX CeTe |3aJaHMil M TOATOTOBKA K MPAKTHYECKOMY
3aHSTHIO;
npopaboTka MaTepuaia, BBIHECEHHOTO Ha
CaMOCTOSITEIbHOE U3YUCHUE
2 Pacuetr MOJITOTOBKA K OJIMII-OMPOCY HA JICKITNH; 18
YCTaHOBHBIITUXCS BBITTOJIHEHUE WHIWBUAYAJIBHBIX JOMAIIHUX
PEKUMOB 3aJJaHMi W TIOJITOTOBKA K IPAKTHUYECKOMY
3aHSTHIO;
npopaboTka MaTepuaia, BBIHECEHHOTO Ha
CaMOCTOSITEIbHOE U3YUCHHUE
3 PaGoune PEXKUMBI | TOJATOTOBKA K OJIUL-ONIPOCY HA JIEKIUU; 12
ANEKTPOIHEPTETUUYECKHU | BBITIOJTHEHUE WHIWBUIYATBHBIX JTOMAITHUX
X CUCTEM 3aJlaHUi M TMOATOTOBKA K IMPAKTHYECKOMY
3aHSTHIO;
npopaboTka MaTepuana, BBIHECEHHOTO Ha
CaMOCTOSITEIbHOE U3yUCHUE
4 [TpoekTupoBanue MOJITOTOBKA K OJIMII-OMPOCY HA JICKIUH; 9
9JIEKTPUUYECKUX CeTe | BBITIOJIHEHUE WHIMBUIYAJIBHBIX JIOMAIIHUX
3aJJaHMil M TIOJITOTOBKA K IPAKTHUYECKOMY
3aHSTHIO;
IIOJITOTOBKA K J1aOOpaTOpHOI paboTe;
npopaboTka MaTepuaia, BBIHECEHHOTO Ha
CaMOCTOSITEIbHOE U3YUCHUE
5 Pacuer MOJIrOTOBKA K OJIUI[-OIIPOCY HA JIEKIUU; 8
YCTaHOBUBIITUXCS BBITIOJIHEHUE WHIWBUAYAIBHBIX JOMAIIHUX
PEXKHNMOB CIOXHBIX | 3aJaHU U TOATOTOBKA K IMPAKTUUECKOMY




QJIICKTPOSHEPICTUUCCKU
X CUCTEM

3aHSTHIO;

MOArOTOBKA K JIaOOpaTOpHOH padorte;
npopaboTKa MaTepuana, BBIHECEHHOTO Ha
CaMOCTOSITEIbHOE U3YUYCHHE

[ToBelICHUE MOATOTOBKA K OJIMI-OIIPOCY Ha JICKIIHNH; 8

3¢h(heKTUBHOCTH Y | BBIIIOJTHCHUE WHIWBUIYAIbHBIX JIOMAITHUX

HaJIC)KHOCTH 3aJaHUil ¥ TMOATOTOBKA K IMPAKTUYECKOMY

(YHKIIMOHUPOBAHUS 3aHATHIO;

3JICKTPOIHEPreTHUYECKU | MOATOTOBKA K JTaOOpaTOpHOI padoTe;

X CHCTEM npopaboTka MaTepualia, BBIHECEHHOIO Ha
CaMOCTOSITEIbHOE U3YUYCHHE

KypcoBoii npoekt * BpImosiHeHHE KypCOBOT'O MPOEKTA. 36

OtTnenpHBIM ~ BUJOM  CAMOCTOSTENIbHOM
paboThl  SIBNISIETCSI  KYpPCOBOW  MPOEKT,
MIPETYCMOTPEHHBIN TS 3aKpEIUICHUS
TEOPETUYECKUX 3HAHUM, IIOJIyYEHHBIX IIpU
W3YYEHUU  JIUCHUMIUIMHBI, MPUOOpEeTeHUS
HaBBIKOB VCIIOJIb30BAHUS Hay4HO-
TEXHUYECKOM WU CIIPABOYHOM JIUTEPATYPHI,
MIPUMEHEHUS UH(OPMAIIMOHHBIX
TEXHOJIOTHH, NIPAKTUYECKUX u
npodeccuoHaIbHBIX HaBBIKOB o
MIPOEKTUPOBAHUIO  3AJNEKTPOIHEPTETUUECKUX
CHCTEM M CETEH, HA BBIIOJIHEHHE KOTOPOIO
y4eOHbIM IJIAHOM OTBOJIUTCS 36
AKAJEMUYECKUX YACOB.

[TpumepHass TemaTnka KypCOBBIX
IIPOEKTOB:

ITpoekTupoBaHNE ANEKTPUUECKON CETH
yKa3aHHOTro »sHeproparona IlIpumopckoro
Kpas;

ITpoekTupoBaHUE FNEKTPUUYECKON CETH
yKa3aHHOTO »JHepropaiioHa B AMypcKoi
obnacru;

[IpoekTpoBaHNE MEKTPUUECKON CETH
YKa3aHHOT'O 3HepropaiioHa XabdapoBCKOTO
Kpasi;

[IpoekTpoBaHne NEKTPUUECKON CETH
FOxHOsIKYyTCKOTO 3HEpropaiioHa;

[IpoexTupoBaHue 3IEKTPUUECKON CETU
yKa3aHHOTO  9SHepropaiioHa  EBpeiickoit
ABTOHOMHOM 00J1aCTH.

Hwmxe nmpuBeaeH nmpumep TUIOBOTO OJaHKa
3aJJaHUsl HA KYPCOBOW TMPOEKT, COJepKaHUe
KOTOPOTO 3aMOJIHSETCS UHIAUBUAYAIBHO IS
KaXJ0T0 CTY/CHTA.

3AJIAHUE Ne




Ha KYpCOBOM MPOEKT 0
JTUCHUIUIMHE «DJEKTPOIHEPTeTUUECKHE
CUCTEMBI U CETU»

CryneHt rpynma Jil|
aTa BbIOAyM 3aJJaHUSI «___ » 20
3amanue BBIIAJI
3amanue

MPUHSLII(A)

PO PYKOBOIMTENS
MIPOEKTA,
IMOJINCH IMToanuck
CTyJIEHTa
Tema
MIPOCKTA:

CrpoeKTUpOBaTh 3JIEKTPUUECKYIO CETh JJIsS
noaKIroueHus noacranuuii A—E.

JAHHBIE O HATPY3KAX
MMOJCTAHLIMH

Ucxonnble nanHbIe
Iloncrannus

Ml - T

CYMMAPHAA YCTAHOBJIEHHAA
MOIIHOCTb, MBT

Koadpdumment  peakTUBHON  MOIIHOCTH
Harpy3KHu, tgj

Cocras norpebdurenei

110 KaTeropusM HaJIeKHOCTH, %o

1 kateropus

2 KaTeropus
3 kaTeropus

Kenaemoe HampspkeHHME BTOPUYHOM CETH,
kB

HaumeHoBaHNE NCTOUYHHMKA ITUTAHUS
HanmeeHHe Ha IIMHaX UCTOYHHKA

Mpu HAUOOJBIITNUX HArpy3Kax, KB
Unom




Unom

IpY HAUMEHBIIIMX Harpy3kax, kB
UnoMm
UnoMm

MIPU TSOKEIBIX aBapusX B ceTH, KB
Unom
Unom

[TponoiKUTENBHOCTD HCIIOJIb30BAHUS
HanOOJIbIIIEH Harpy3Ku Twmaxe,
yac.

KoaddummeHT peakTMBHOW  MOIITHOCTH,
3a1aBaeMbIil SHEPTOCUCTEMOM, tg]
Koapdumuent mnomaganuss B MaKCUMyM
Harpy3Ku CUCTEMBI

Cxema cet
Macmrabo B 1 cm KM

B npouecce npoekTHPOBAaHUS AJISI OHOIO U3
SHEPrOparioHOB HanpHero Bocroka
CTYIEHTBl  pa3pabaThIBAIOT  CIEAYIOLINE
BOIIPOCHI:

XapaKkTepucTuka 3HepropaioHa:
WCTOYHUKU TUTAHUS; DJIEKTPUUYECKUE CETU;
NOTPeOUTENH; KJIMMaTU4ecKas "
reorpaduueckasi XapakTepUCTHKA.

Pacuert sneKkTpuyecKux Harpy3ox.

Pazpabotka KOHKYPEHTOCIIOCOOHBIX
BAPUAHTOB JJIEKTPUYECKOM CEeTM M HX
TEeXHUYECKUH  aHaJIM3,  BBIOOp  JBYX
KOHKYPEHTOCIOCOOHBIX BapUAHTOB
KOH(UTypaLuu 3JIEKTPUUECKON CETH.

TexHuueckass npopaboTKa Kaxaoro us
KOHKYPEHTOCIIOCOOHBIX BAPUAHTOB.

Be16op ONTUMAJIbHOIO BapUaHTa
3JIEKTPUYECKOM CETH.

Pacuer u aHamu3 yCTAHOBMBIIMXCS
PEXKUMOB.

PerynupoBaHue HANIPS)KEHUS B CETU.

TexHUKO- 3KOHOMHYECKHE IOKA3aATENIN

IIPOEKTA. Ouenka MHBECTULIMOHHON
IIPUBJIEKATENBHOCTU IIPOEKTA.
I'paduueckas yacTb MpPOEKTa BBIMOJIHSIETCS
Ha JBYX JHCTaX W BKJIIOYaeT B ceOs:
BApUAHTbl  KOHQUTYpAallMM U CXEMBbI
MIOCTPOEHUS 3JIEKTPUYECKO CeTH;
NOAPOOHYIO OAHOJIMHENHYIO JIEKTPUUECKYIO
CXEMY ONTUMAJIbHOT'O BAPUAHTA CETHU; CXEMY
3aMELIEHUs CEeTU U pe3ylbTaThl pacyera U
AHAJIN3a YCTAHOBUBILMXCS PEXXUMOB.




7. OBPA3OBATEJIbHBIE TEXHOJIOI'MU

ITpu peanuzanuu JUCUUIUIMHBI «DIEKTPOIHEPIreTUUECKUE CUCTEMBI U CETU» MCHOJIb3YIOTCS
TPaJMLMOHHBIE M COBPEMEHHbIE OOpa3oBaTelbHbIE TEXHOJOTMH. W3 COBpeMEHHbIX
00pa3oBaTeNbHBIX TEXHOJOTMH NPUMEHSIOTCI MHOOPMAIIMOHHBIE U KOMIIBIOTEPHBIE
TEXHOJIOTUM, TEXHOJIOTUM AKTUBHBIX M HHTEPAKTUBHBIX (POPM MPOBENECHMUS 3aHITUUA B
COYETaHUM C BHEAYJUTOPHOUN pabOTON, TEXHOJIOTUH MPOOIeMHOTO 00yueHus. [IpumensroTcs
CIIEyIOINe AKTUBHbIE M HMHTEPAKTUBHBIE (OPMBI MPOBEACHUS 3AHSITHI: HUCKYCCUH,
MpOOJIEMHBbIE CUTYallMU, pa300p KOHKPETHBIX CUTyalui; paboTra B KOMaH/AE, MPOEKTHBIH
METO/L.
ITepedens 3aHATHIA, MPOBOJUMBIX B AKTUBHOW U MHTEPAKTUBHOU (hopMe

Jlexiuu 5 cemectp

CxeMbl 3JIEKTPUYECKUX CeTeN
Pa30op KOHKpeTHBIX cuTyauuit

KoHcTpyKmy mMHUN 3JIEKTPUYECKUX CETEN
Pabora B xomanze

PacueT pexxuMOB pa30MKHYTBIX 3JIEKTPHUECKUX CETCH
ITpobnemHas exuus

banaHchl aKTUBHON U PEAKTUBHON MOIIIHOCTH B 3HEPIOCUCTEME
[TpobGnemuast nexuust

Jlexuu 6 cemecTp
Hcxonnble nanHbIe A1 TPOSKTUPOBAHUS JIEKTPUIECKHIX CeTEH
IIpoGaemHas nexkuus

TeXHMKO-3KOHOMUUYECKHE OCHOBBI IPOEKTUPOBAHUS JIEKTPUUYECKUX CETEN
[IpoekTHBIN METO

Oco0bIe PeKUMBI JIEKTPOIHEPIETUUESCKUX CHCTEM
Pabora B komaHie

PerynupoBanne HapsDKEHUS B SJIEKTPOIHEPTETHUECKUX CUCTEMAX
Pa3060p KOHKpPETHBIX CUTyaLINI

IIpakTuyeckue 3aHsATUSA 5 cEMECTP
Beibop ortBerBnenuii PITH TtpancpopmaTopoB, aBTOTpaHCHOPMATOPOB, JTUHEHHBIX
PEryJIsITOpOB
Pa3060p KOHKPETHBIX CUTYyalIUii, TUCKYCCUU
Pacuer pexxuMOB B CeTsIX ¢ HECKOJIbKUMHA HOMUHAJIBHBIMU HAIIPSKEHUSIMU
Keiic-meron

ITpakTuueckue 3aHsaTUA 6 ceMecTp
[IpeoOpa3oBanre U SKBUBAJEHTUPOBAHHUE CXEM JJIEKTPUUYECKMX CETeH CII0KHOM
KOoH(pUrypanumn
Pa300p KOHKPETHBIX CUTYAIUH, TUCKYCCUH
KommieHcarus peakTHBHON MOIIIHOCTH
Keiic-meron

8. OUEHOYHBIE CPEJICTBA J1JI [IPOMEXYTOYHOM ATTECTALIUU
Onucanue nmokaszaTteneil 1 KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMI Ha Pa3IMUHbBIX 3TArax UX
dbopMUpOBaHMS, ONMUCAHUE KA OICHUBAHMS, TUMIOBBIE KOHTPOJIbHBIC 3aJaHUS WM MHBIC
MaTepualibl, HEOOXOAUMBIE Ui OLEHKU 3HAHUN, YMEHMI, HABBIKOB, XapaKTEpPU3YIOIIMX



sTanbl (POPMHUPOBAHUS KOMITETEHIIMH, & TAK)KE€ METOIUYECKHE MATEPHUAIIbI, OTIPEICIISIONINe
MPOLEAYPhl OIICHUBAHUS 3HAHUN, YMEHHH W HaBBIKOB OTPaXXEHbI B (DOHAEC OIEHOUHBIX
CPEACTB 10 IUCLUIUINHE «DIEKTPOIHEPIreTUUECKUE CUCTEMBI U CETHY.

OueHouHbIE CPEACTBA ISl IPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH 10 JUCLUIUIMHE
MPUBECHBI B (DOHIE OLIEHOYHBIX CPENICTB.

OLeHOYHBIE CPEACTBA M TEXHOJIOTHMU ISl TPOBEICHUS MPOMEXKYTOYHON aTTecTaluu
BKJIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI K 3aIUTE KYpPCOBOTO IPOEKTA, BOIPOCHI U 3aJaHUS K
9K3aMEHY.

KOHTpOJ’II)HI)IC BOIIPOCHI U 3aJaHUA K 9K3dAMCHY

5 cemecTp

Bomnpocsl k 3k3aMeny

1. OO1ue cefgeHus: 00 JIEKTPOIHEPIETHUECKUX CUCTEMAX.

2. Knaccudukanus 3neKTpUIecKux ceTe.

3. CraHOapTHBIM psii HOMMHAJbHBIX HANPSOKEHUA M HaumOojplive pabouyue 3HAYeHUs
HAIIPSKCHUN.

4. IMpeumyiecTBa 00beTMHEHHBIX IHEPTOCUCTEM.

5. JIuHuM 351eKTponepeayu IePEeMEHHOTO U MMOCTOSTHHOT'O TOKA.

6. [Tonwmxkarouue u npeoOpa3oBaTeIbHbIE MTOJICTAHIIU Y. XapakTepucTuka
000pya0OBaHMS MTOJCTAHLINH.

7. Cucremo006pa3yrIIue ceTu, IpumMep.

8. ITuTaromue cetu, mpumep.

9. PacnpenenurenbHbie ceTH, IpUMeED.

10. Twumnsl KOHGUTYypaLUd TTEKTPUIECKUX CETEH.

11. Cnocob»l NpUCOEANHEHUS MOJICTAHIUM K JIEKTPUUYECKON CETH.

12.  Cxembl 3JIEKTPUUYECKUX COEAUHEHUH MTOJICTAHIINH.

13. KoncrpyktuBHsbie aneMeHTbl BJIDII u ux HaznaueHue.

14. Tpancno3uuusi IPOBOJIOB, U C KAKOM 1IeJIbI0 OHA MPUMEHSIETCSI.

15. BeicoTa omopsl, JIMHA MpOJETa, cTpena npoBeca.OpUeHTUPOBOUHbIE 3HAUYEHUS JIJIMH
nposieToB BJIDII pa3HbIX KJ1aCCOB HOMUHAJIBHBIX HATPSKEHUH.

16. TIlIpoBoja u UX XapaKTEPUCTUKA, KOHCTPYKTUBHOE UCIIOJIHEHUE.

17. Mapku rpo303alIUTHBIX TPOCOB U 00JIACTU UX IPUMEHEHUSI.

18.  Bwuasl u Tumns! onop. Ux Ha3HaUeHNE U KOHCTPYKTUBHOE UCIIOJTHEHHUE.

19. VYaudwukamums KOHCTPYKINH METAJUTMIECKUX U Kelle300eTOHHBIX ortop. LIudpsr omop.
20. PacnonoxeHue MpoBOJOB HA OMOPE.

21. Kiaccudpukamusi JTUHEWHBIX  H3OJISITOPOB, WX  KOHCTPYKTUBHOE  HUCIIOJHEHUE.
KomnunuectBo uzonstopos B rupisHaax Ha BJIDIT pa3auyHbIX HOMMHAJIbHBIX HAMIPSKEHUI.
22. Buapl 1MHEHON apMaTyphl, €€ Ha3HAYEHUE.

23. HN3zomupoBanHbIe Bo3ayHbIe THHUU (BJIN)

24. Kiaccudukamms kabesei.

25. KabGenu HanpspkenueM 10 1 kB.

26. KabGenu nanpspkenuem 3 — 10 xB.

27. Kabenu nanpsixenuem 20, 35 kB.

28. MacnoHaInoJIHEHHbIE KaOeI HU3KOTrO TaBJICHUS.

29. MacnoHanoyHeHHbIe KaOelIn BBICOKOTO JaBIIECHUSI.

30. T'azou30IMpOBaHHBIE JIMHUU U Ta30HAIOIHEHHbIE KaOe.

31. Kabenu c uzossiueil U3 CHIMTOro MOJUITUIICHA.

32. Tlpunaiun popmupoBanus Mapok kadenei. [Ipumepbl MapKUPOBKH KaOeen.

33. KabGenpHas apmaTypa, €€ Ha3HAUYCHHE.

34. Tlpoknanka xabenei.

35. Cxewmnl 3amenienus JIDIT u ux mapameTpsl.

36. KaranoxxHble qaHHBIE TPAHCPOPMATOPOB, OCHOBHBIC TTOHSITUS U OTIPEIICIICHUS.

37. Cxema coeawHeHHMsI OOMOTOK aBTOoTpaHchopmaTopa. TumoBas M HOMHUHAJIbHAS
MOIITHOCTH aBTOTPaHC(HOPMATOPOB.

38. Cxema 3aMenieHus: AByXOOMOTOYHOTO TpaHCchOpMaTOpa U € mapaMeTphl.



39. Cxema 3aMernieHus TpaHChopMaTopa ¢ pacIierieHHON 0OMOTKOM M €€ mapaMeTpHhI.

40. Cxema 3aMenieHHs TPEXOOMOTOUYHOTO TpaHCPopMaTOpa, €€ MapaMeTphl.

41. Cxema 3ameleHust aBToTpancopmartopa, e€ mapaMeTpsl.

42. Ornpenenenue NOTepb MOIIHOCTH B ABYXOOMOTOUYHOM TpaHchopmaTope.

43. OrmnpeneneHre MOTEPh MOIIHOCTH B TPEXOOMOTOUYHOM  TpaHchopmaTtope U
aBTOTpaHchopMaTope.

44. TlpuBeneHHas U pacy€THAsl HArpy3Ka y3ma.

45. Tlagenue u moTepst HAMPSHKEHUS.

46. Pacuér pexuMma JIMHUI MPU 3aITaHHOM TOKE HArpy3KH MO JTaHHBIM «KOHIIA».

47. Pacué€r pexuMa JIMHUI IPH 3aJaHHOM TOKE HArpy3KH MO TaHHBIM «HayaJia».

48. TlocTpoeHue BEKTOPHBIX AUArPAMM TOKOB U HANPSKEHUHN IIPU PACUETE pEKUMA JIMHUU.
49. Pacuér pekuMOB pa30MKHYTBIX CETE€H MO TAaHHBIM «KOHIIA».

50. Pacyér pekxMMOB Pa30MKHYTBIX CETEH IO JAHHBIM «Havaiay.

51. TlocTpoeHue BEKTOPHBIX AUarpaMM TOKOB M HANPSDKEHUU IPU PACUETE PEKUMOB
PAa30MKHYTBIX CETEH.

52. OmnpexaeneHre NOTOKOB MOIIHOCTH HA TOJIOBHBIX YYAaCTKAX B IMIPOCTBIX 3aMKHYTBIX CETSAX
U B CETSAX C ABYXCTOPOHHUM ITUTAHUEM.

53. PacyéT KOJbLEBBIX CETEN.

54. PacueTnpocToii 3aMKHYTOM CETH C IByMSI TOUKAMU IMOTOKOpPa3/ena.

55. Pacu€r pexxuMoB ceTell C IByXCTOPOHHUM IUTAHUEM.

56. OmnpeneneHue HANpPsSHKEHUsST Ha CTOPOHE HU3LIETO HAIPSHKEHUS NOACTAHLMHU C
JIBYyXOOMOTOYHBIMU TpaHCHOPMATOPAMH.

57. OnmnpexaeneHue HaNpsHKEHUS Ha CTOPOHAX CPEIHEr0 Y HU3IIEro HaNpsHKEHUH
MOACTAHIIUU C TPEXOOMOTOYHBIMH TPAaHCPOPMATOPAMH U ABTOTPAaHCHOPMATOPAMH.

58. Pacuér cereii ¢ pa3IMYHBIMU HOMUHAIBHBIMU HATIPSIKEHUSMH.

59. PerynupoBaHMe HANIPSIKEHUS B JIEKTPUUECKOM CETHU.

60. Bribop oreerBienuit PITH B 1ByX0OMOTOUHBIX TpaHCchopMaTOpax

61. Bribop oTBeTBieHuit PITH B TpexoOMOTOUYHBIX TpaHChOpMaTOpax

62. Bwi0op otBerBiieHnit PITH B aBTOTpanchopmaTopax.

63. JluHeliHble peryysiTopbl U 00JACTh UX NpPUMEHEHUs. BbIOOp OTBETBIEHUM JIMHEHHBIX
PeryasTopoB.

64. Pacuer peXxUMOB JIMHUH 3JIEKTPONEPEIaun U 3JIEKTPUUECKUX CETEH B MOCIeaBapUNHBIX
pexKUMax.

65. OcoOeHHOCTH pacyéTa peKMMOB B OJJHOPOJIHBIX 3JIEKTPUUYECKUX CETSX.

66. Omnpenenenue HAMOOIIbINEH TOTEPU HAIPSHKEHUS.

67. OcobeHHOCTH pacyéTa pekruMa CEeTel ¢ paBHOMEPHO pacrpeeIeHHON Harpy3KoHu.

68. DrnexTpuyeckue Harpy3KH y3JIOB 3JIEKTPUUECKUX CETEH.

69. CraTtuueckre U JUHAMUYECKUE XAPAKTEPUCTUKHU PA3HBbIX BUIOB HArPY30K, MOHATUA U
(du3nyUecKas CymHOCTb.

70. OO0O0OImEHHBIE CTATHYECKHE HArpy3KH I10 HAMNPSDKEHWI0O M YacTOTe KOMIUICKCHOM
HaTrpy3KHU.

71. 3amaHue HArPy3KHU MPH pacu€Tax peKUMOB.

72. IlpencraBieHue reHEPATOPOB MPU PACUETAX YCTAHOBUBIINXCS PEKUMOB.

73. banaHCc akTMBHOW MOIIIHOCTH B 3HEPTrOCUCTEME U €TI0 CBA3b C UACTOTOM.

74. PerynupoBaHMe YaCTOTHI BpallleHUs TyPOUHBI

75. PerynupoBaHMe YAaCTOTHI B 3JIEKTPOIHEPIreTUUECKOM cUcTEME.

76. banaHc peaKTUBHON MOILIHOCTU B 3HEPIrOCUCTEME U €r0 CBSI3b C HANIPSIKEHUEM.

3amanus I 9k3aMeHa cHOpMHUPOBAaHBI B BUJE 3a/1a4, BKIIOYAIOMNX B ceOsl COCTaBICHUE
CXeM 3aMeIeHUs JJICKTPUUYECKUX CeTeH M OmpedelieHHe HX MNapaMeTpoB, OIpeecHUe
MPUBEJIEHHON M PACUeTHONW MOIIHOCTEM HArpy3Kd Y3JIOB 3JIEKTPUYECKOM CETH, pacyeT
PEXKUMOB PA30MKHYTBHIX M 3aMKHYTBIX CETeH, ceTeid C ABYMS YPOBHSMH HOMUHAJIBHOIO
HAIpsDKEHUsI, OOECIeUYeHUe KeJIaeMOrOo YPOBHS HOMMHAJIBHOTO HAMNPSKEHUS] Ha IIMHAX
nojictaHiuu ¢ noMoiipio PITH 1 TMHENHHBIX PeryasaTopos.

6 cemecTp



Bomnpocer k 3k3aMeny

.  TenneHUMU U NEPCIIEKTUBBI PA3BUTHUS JIEKTPOIHEPTETUUECKUX CUCTEM.

2. Llenu u 3a1a4u IPOEKTUPOBAHUS IEKTPOIHEPTETUUECKUX CUCTEM

3. Hcxonubie JTAaHHBIE TUTSt MPOEKTUPOBAHUS INEKTPUUECKUX
CeTe, 3JIEKTPOIHEPTETUUECKUX CUCTEM, UX JOCTOBEPHOCTh U MOJIHOTA

4. I'padukn snextpuueckux Harpy3ok (I'DOH) m ux ananm3 npu NPOEKTHUPOBAHUU
3JIEKTPUYECKHUX CETEU

S. IToctpoenne 'DH mnoacraniuii U3 TUMOBBIX TpaUKOB IMPU PA3IUUYHBIX CIOCOOaX
3aJaHusl THGOopMaLUK

6.  Honrocpouynoe npornozuposanue ' OH

7. IlpakTtudeckoe mpuMeHEHHE (HOPMYJIBI CIIOXKHBIX MPOIEHTOB MPH MPOTHO3UPOBAHUU
3JIEKTPUYECKUX HATPY30K

8. Ilepexon ot peanbHbix I'9H k I'DH B OTHOCHUTENBHBIX €IUHHUIIAX M TOCTPOCHUE
nporuosupyemoro 'OH

9. Bmmsitaue pexnmoB paboTel motpebuteneid Ha opmupoBanue 'OH nmoacranmmit

10. Ilonsarue «Hucio 4acoB UCMOJIL30BAHUS HAMOOIbIIIEH HATPY3KU» U €r0 ONPEACIICHUE
11. TeXHHMKO-?KOHOMUYECKHE OCHOBBI MPOEKTUPOBAHUS JIEKTPUUECKUX CETEH

12. XapakTepucTuka paiioHa MPOEKTUPOBAHUS JIEKTPUUECKOMN CeTH

13. OOmwue TpeboOBaHUS K cXeMaM 3JeKTpuueckux cereidl. [lTpuHuunel dopMupoBaHus
BAPHAHTOB KOH(PUTYPALIMH IIEKTPUIECKON CETH

14. Bwibop CXeM IIOCTPOEHUS CETH. ITpuHIUIIBI TEXHUUYECKOI'O oTbopa
KOHKYPEHTOCIIOCOOHBIX BAPUAHTOB CETEl MPU MPOEKTUPOBAHUU

15. VYuer ¢akTopa HAAESKHOCTH MPU MPOSKTUPOBAHUU IJIEKTPUUECKUX CEeTEH

16. Kpurepuu Bbibopa ONTUMAJIbHOTO BApUAHTA, AJITOPUTM BbIOOPA

17. KanuTtanbHble BIOXEHUS

18. DkcrmyaTallMOHHBIE U3AEPKKHU

19. Yucrtplii NAUCKOHTUPOBAHHBIN [10XOJ, IKBUBAJIEHTHBIE T'OJOBBIE PACXO/Abl (TOJOBBIC
MPUBEICHHbIE 3aTPAThI) U CPOK OKYIMAEMOCTH KallUTaIbHbIX 3aTparT.

20. TexHUKO- 3KOHOMUYECKOE CpaBHEHHME BApPUAHTOB JJIEKTPUYECKOM ceTu. BbiOop
ONTUMAaJIbHOIO BAPUAHTA CXEMBbI AIEKTPUUECKOMN CETH MPU MPOECKTUPOBAHUHI

21. OmnpeneneHue MoTeEpPh JIEKTPUUYECKON SHEPrUU MPU MPOECKTUPOBAHUU IIIEKTPUUYECKOMN
CeTH

22. BbIOOp palMoOHAIbHOTO HAMIPSIKEHUS CETU

23. BpIOOp umncTa ¥ MOITHOCTH CHIIOBBIX TpaHchopmaTopoB Ha I1C

24. OmpeneneHue ce4eHus MMPOBOIOB U Kabelel 1Mo SKOHOMUYECKOU ITTIOTHOCTH TOKA

25. OmnpeneneHue ce4eHUs! MPOBOJIOB [0 IKOHOMUYECKUM TOKOBBIM UHTEPBAJIAM

26. OmnpeneneHre CeYeHU JTMHUN B PACIPECIUTENIbHBIX CETSAX MO JOMYyCTUMON MOTepe
HAPsKEHUS

27. OcobeHHOCTH BBIOODA M MMPOBEPKHU CEYCHMI B 3aMKHYTBIX CETSIX

28. IIpoBepka ceueHMH JIMHUI IO HATPEBY JUIUTEIBHO JOMYCTUMBIM TOKOM

29. ITlpoexTupoBaHME CXEM IEKTPUUECKUX CETEH

30. OcHOBBI pacueTa HOPMaJbHbBIX PEKUMOB CIIOKHBIX 3JIEKTPUUYECKUX CETEH

31. IlpencraBieHue cucTeMbl ypaBHEHUM y31oBbIX HanpspkeHuit (YYH) mis ee pernieHus Ha
ITK. PaznenpHoe pelieHrne ypaBHEHUM y37I0BbIX HAIIPSKEHUI

32. CXxoAauMOCTh peUIEHUs] YPABHEHUN YCTAHOBUBILIETOCS PEKUMaA

33. CymectBoBaHue perieHus cuctemMsl Y YH

34. EAMHCTBEHHOCTH pellIeHUs] HETUHEWHBIX YYH

35. YUyBCTBUTENBHOCTH pelIeHUs HEMUHENHBIX YYH

36. IlpeoOpazoBaHue ceTd TP  pacyueTe PeKUMOB IIEKTPOIHEPTETHUECKUX  CHUCTEM
OOJIBIION CIIOKHOCTH

37. HckmaroueHue y3JIO0B MPHU pacueTe PeKUMOB JIEKTPOIHEPreTUUECKUX CHUCTEM OOJIBIIOMN
CJII0’KHOCTH

38. Meron pacuueruieHus: ceTu. Pacuersl oTHOPOAHBIX CeTel

39. Pacuer cucremsl YYH npu nepcrieKTUBHOM MPOEKTUPOBAHUU CXEM IHEPTOCUCTEM

40. VYuet cnaboii 3aM0JIHEHHOCTH MATPUIIbI Y3JIOBBIX TPOBOIUMOCTEH



41. MeToabl 5KBUBAJIEHTUPOBAHUS CETH

42. DxBuBaJeHTUpOBaHUE NIpU pacueTax Y YH cucreM 601b1I0M CIIOKHOCTH

43. PazneneHue 3J€KTPOIHEPreTUYECKUX CUCTEM Ha MOJICUCTEMBI IPU PACUETE PEKUMOB

44. Metoapl pelieHUs ypaBHEHUH Y3JIOBBIX HAIPSKEHUH.

45. MatpuuHble U TOIOJOTMYECKHME METO/bl pacueTa pPEeNRUMOB 3JIEKTPOIHEPTreTUUECKUX
CUCTEM

46. CrocoObl 3aaHUs NAPAMETPOB 3JIEMEHTOB CXEMbI, HArpy30YHBIX U T€HEPATOPHBIX
y3710B. banancupyrormmii yzen

47. Pacyer peXUMOB C TOMOIIBIO MPOMBIIUIEHHBIX IPOrPAMMHO- BBIYMCIMTEIbHBIX
KOMILJIEKCOB

48. AHanu3 yCTaHOBUBIIUXCS PEXKUMOB

49. Oco0Oble peKUMBI JIEKTPUUECKUX CETEH U UX aHAJIU3

50. HcTouHMKH, BBI3BIBAIOIINE OCOOBIE PEKUMBI B AJIEKTPUUECKOHN CETU

51. CumMmeTpupoBaHHE PeKUMaA

52. Tlopsmok pacuera HEMOJIHO(A3HOTO PeKUMa

53. VYcnoBus 1omycTUMOCTH pabOThI C JUIMTETBHO HEMOIHO(DA3ZHBIM PEKUMOM

54. Ilpencrasnenue cucrembl YYH st aHanyu3a HECMHYCOUAATbHBIX PEKUMOB

55. HcTOYHUMKU U TOTPEOUTENTN peaKTUBHOM MOIITHOCTH

56. banancoBas 3aJ1aua KOMIIEHCAIIUU PEAKTUBHOW MOIIHOCTH

57. DxoHOMHMYECKas 3ajlaya KOMIIEHCALIMU PEAKTUBHON MOIIIHOCTH

58. PerynupoBaHue HamNpspKeHUS B CETH MPOJOJBHOM KOMIIEHCALIMEM peaKTUBHOMN
MOIIHOCTH

59. PerynupoBaHHME HAIpSOKEHUS] B CETH IIONEPEYHOM KOMIIEHCAIIMEe peakTUBHOM
MOIIHOCTH

60. TexHMYeCKHE CpEICTBA KOMIIEHCALIMM PEAKTUBHOM MOIIHOCTU U PEryJupOBaHUS
HAPSKEHUS

61. Pacuera moTeph MOIIHOCTU U MEKTPOIHEPTUU B IJIEMEHTAX IIEKTPUUECKUX CETEH.

62. AHanu3 NoTepb MOIIHOCTH U 3JIEKTPOIHEPTUH.

63. OCHOBHBIE MEPONIPUSATHUS IO CHUKEHUIO TTOTEPh ANEKTPOIHEPTUU.

64. IlepBuuHOE, BTOPUUHOE U TPETUYHOE PETYIMPOBAHUS YACTOTHI

65. IlpoTuBoaBapuiiHble MEPONPUSITUS MPU CHUKEHUU YACTOTHI B JIEKTPOIHEPTETUUECKUX
CUCTEMAX

3amanus I 9K3aMeHa cpOPMUPOBAHBI B BUJE WH)XCHEPHBIX 3aj1ad, BKITIOUAIOIIUX B ceOs
MPOEKTUPOBAHUE JJEKTPUUYECKUX CETeH, peryJupoBaHUE HAMPSHKEHUS C ITOMOIIBIO
KOMIICHCUPYIOIINX YCTPOUCTB, MPeoOpa3oBaHUe CI0XKHO3AMKHYTBIX JJIEKTPUUYCCKUX CETCH
JUISl pacueTa PeKMMOB, MCIIOJIB30BAHUE MPAKTUYECKUX MPHEMOB I YCKOPEHHUs PacyeToB
pexumoB Ha 1K, mpeacraBieHne cxeM 3JI€KTPUYECKON CETH M €€ IMapaMeTpoB IS pacdeTa
Ha I1K, ananu3 ocoObIX peKUMOB.

Bormpock! k 3amute KypcoBoro npoekTta (6 cemectp)

1. Knaccudukaims 3JeKTpUUECKUX CETEH.

2. CranmapTHbId pAJ HOMUHAIBHBIX HANpPSOKEHUWA W HauOospluve paboune 3HAYEHUS
HAIPSKCHUN.

Kaxue 6w1Batot onopsl? X HazHaueHue.

Knaccuduxanus muHelHbIX U30IITOPOB, UX KOHCTPYKTUBHOE UCIIOJIHEHHE.
Bunbl muHEHONW apMaTyphbl, €€ HA3HAUYCHUE.

3agaHue Harpy3KU MPH pacu€Tax peKUMOB.

[TpenacraBieHue reHepaTOPOB MIPU PACUETAX YCTAHOBUBIIUXCS PEXKUMOB.

Cxewmpl 3amenienust BJIDI u ux napamerpsl.

CxeMa 3amMelleHus IByX0OMOTOYHOIr0 TpaHcpopmaTopa u e€ napaMeTpsl.

10 Cxema 3ameleHus1 TpaHcpopMaTopa ¢ paclierIeHHOM 0OMOTKOM U €€ mapamMeTphl.
11. Cxema 3amernieHust TpEXOOMOTOYHOTO TpaHcPopmaTopa, e€ mapamMeTpsbl.

12. Cxema 3aMeleHus aBTOTpaHchopMaTopa, e€ mapameTphl.

13. Onpegenenue NoTepb MOIIHOCTU B IBYXOOMOTOYHOM TpaHChOpPMATOPE.
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14. Onpenenenne  TOTEpPh  MOIMHOCTA B TPEXOOMOTOUHOM  TpaHchopmaTope W
aBTOTpaHchopMaTope.

15. IlpuBenenHas u pacu€THas Harpy3kKa ysia.

16. CxeMbI 2JIEKTPUYECKUX CETEH.

1'7. Pacy€r peXuMOB Pa30MKHYTBIX CETEHN 1O JAHHBIM «HA4aja».

18. Pacy€T KoIbLIEBBIX CETEH.

19. OcobeHHocTH pacuéTa pesKMMOB B OJHOPOJIHBIX ITEKTPUUECKUX CETSX.

20. Pacu€T pexxumMoB ceTel ¢ IByXCTOPOHHUM ITUTAHUEM.

21. Onpenenenre HauOOJIbIIEH MOTEPU HATIPSIKEHUS.

22. OnpeneneHre HANpsDKEHWST HAa CTOPOHE HU3LIETO HAMNPSDKEHUS MOJCTAHLUUU  C
JIBYXOOMOTOYHBIMH TPaHC(POPMATOPAMHU.

23. OnpeneneHye HANPSXKEHUsT Ha CTOPOHAX CPEAHEro U HU3IIETO HAMPSKEHUM MOACTaHIIUU
¢ TPEXOOMOTOUHBIMH TpaHCchopMaTOpaMu U aBTOTpaHCHOPMATOPAMH.

24. Pacuér ceteil ¢ pa3IMYHBIMU HOMUHATBbHBIMU HATIPSKEHUSIMU.

25. PerynmupoBanue Hampsbkerust ¢ nomoinbio PITH TpanchopmMaTopoB W JIHHEHHBIX
PeryasTopoB.

26. Be1ioop otBerBienuii PITH B 1ByX0OMOTOYHBIX TpaHChOpMaTOpax.

27. Beioop otBetBieHuit PITH B TpexoOMOTOUHBIX TpaHCchopMaTOpax.

28. Beioop otBerBiiennii PITH B aBTOTpanchopmaTopax.

29. CnocoObl NPUCOEAUHEHNUS MMOJICTAHINN K 3JIEKTPUUYECKON CETH.

30. CxeMbl 3J1EKTPUUECKUX COCTUHEHUN MOICTAHITUN.

31. B uem 3akiIroyaeTcs XapakTepUCTHUKA pailoHa MPOEKTUPOBAHUS?

32. Kakue k1uMaTH4YeCKre XapaKTEPUCTUKHU HY>KHO 3HATh IIPU IPOEKTUPOBAHUU U JJIsI uero?
33. PacyeT 31eKTpUYEeCKUX HArPY30K C TOMOIbIO BEPOATHOCTHBIX XapAKTEPUCTHUK.

34. BeiOOp HOMMHAJIBHOTO HANIPS)KEHUSI CETH.

35. TIpuHIUTIBI COCTABIIEHUS BADUAHTOB KOH(PUTYpAIIU JIEKTPUUECKOU CETH.

36. Be10op ceuenuii mpoBo1oB BJI MeTO0M 35KOHOMUYECKUX TOKOBBIX HHTEPBAJIOB.

37. BoiOop ceueHuii MpoOBOJHUKOB IO HATPEBY JUITUTEIBHO-I0MYCTUMBIM TOKOM.

38. Bb1OOp cedeHnii MpOBOJHUKOB MO JOMYCTUMOM NOTEPE HAMIPSIHKEHHUS.

39. TexHUYECKUX AHAIN3 BAPUAHTOB KOH(PUTYpALIUU CETH.

40. YucTelit AMCKOHTUPOBAHHBIN 10X0/1. CpeHEero10Bble 3KBUBAJICHTHBIE 3aTPATHI.

41. KanuranbHbIE BJIOKEHHUS.

42. DKcrutyaTallMOHHbIE U3AEPIKKU.

43. Pacuet noTepp 3J1EKTPOIHEPIUH.

44. Tpu 3a1a4n KOMIEHCALIUU PEAKTUBHOW MOIIHOCTH.

45. banaHCOBBIN pacyeT KOMIIEHCAIIY PEAKTUBHONW MOIITHOCTH.

46. Bb160p KOMIEHCUPYIOIIHNX YCTPOUCTB METOAOM MOMEPEUHON KOMIIEHCAIIUH.

47. Bp160p uKcia U MOIIHOCTH CUJIOBBIX TpaHC(HOPMATOPOB.

48. Cxembl pacnpeieIUTeIbHbIX YCTPONUCTB MOICTAHIUMN.

49. IToaroroBka UCXoAHOM MH(pOPMAIIUK [IJ1 pacyeTa pexxumoB ¢ momoiibsio [IBK CJ10-6.
50. IToaroToBka ucxogHOW wuHpopManuu A1 pacuyera pexumMoB ¢ nomomnbio [TIBK
RastrWin.

51. Xapaxrepuctuka I1BK, ucnonb3yemMbIX A5 pacueTa pekUMOB.

52. IIpoBepka NpaBUWIBHOCTU PaCYETOB PeXUMOB ¢ nmomoliibio [TBK.

53. B uem 3akiitouaeTcsi aHallu3 PEeXUMOB, U C KAKOU 1I€JIbIO €ro MPOBOJIAT.

54. BcTpeuHoe peryJnpoBaHue HAITPSIKEHUS.

3ammTa KypcoBOT'O MPOEKTa MOXKET MPOXOAUTh B BUAE AOKJIaJa CTyJI€HTA U OTBETOB Ha
MOCTaBJICHHBIE BOIMPOCH YWICHAMU KOMHCCUM 110 TIPUEMY KypCOBOTO MPOEKTa, OO B BHIIE
JIEJIOBOU UTPBHI.

9. YYEBHO- METOINYECKOE 1 NTHO®OPMALIMOHHOE OBECIIEYEHUE
JUCLHUTILIAHDBI
a) IuTepaTtypa



1. CaBuna, H. B.2nekTposHepreTuueckue CUCTEMbI U CETU [DIEKTPOHHBIN pecypc]: yueo.
nocobue. Y. 1/ H. B. CaBuna ;AMI'Y, DH.¢. - barosemenck : U3a-Bo AMyp. roc. yH-Ta,
2014. - 177 c. http://irbis.amursu.ru/DigitalLibrary/ AmurSU_Edition/7062.pdf
2. YVmaxkos, B. fl. DnexkTposHepreTuueckre CUCTEMbl U CETH : yueOHOe mocodue Jjisi By30B /
B. f. YmiakoB. — MockBa: MHWzmatenbctBo FOpaiit, 2024. — 446c.— (Bebiciuee
oOpaszoBanue). — ISBN 978-5-534-00649-0. — Tekct : anextpoHHbIH // OOpa3oBaTenbHaAS
matpopma FOpaiit [caiit]. — URL: https:// urait.ru/ bcode/537235 (mata obparuenus:
30.03.2024).
3. JleikuH, A. B.DnexTposHepreruueckue CHUCTEMbl M CETH : Y4YeOHUK IS BY30B/
A. B. JIeikun. — MockBa: MzmatensctBo  FOpaiit, 2024.— 360c.— (Boiciuee
obpazoBanue). — ISBN 978-5-534-04321-1. — Texkcr : anextpoHHbIi // ObOpa3zoBaTenbHas
miatpopma FOpaiit [caiit]. — URL: https:// urait.ru/ bcode/536924 (mata oOpalneHwus:
30.03.2024).
4. Unenvuuk, Buranuit McaakoBud. DaekTpuueckue cuctemsl U cetu [Tekct] : yueb. / B. W.
Nnenpuuk. - M. :OHeproatomusaat, 1989. - 588 c.
5. CaBuna, H.B. IIpakTukyM mo 3J€KTPUUYECKUM CETSIM [DIIEKTPOHHBINA pecypc|: yueOHoe
nocobue / H.B. CaBuna, F0.B. Mscoenos, B.FO. Mapkurtan. — biarosenieHck : AMypcKuit
roc. yH- T, 2014. — 254 c. - Pexum pnocryma :http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/7127.pdf
6. DIIEKTPOIHEPreTUYECKUE CHUCTEMBI M CeTU [DIJIEKTPOHHBIM pecypc]: METOAMYECKUe
yKazaHus K JjabopaTtopHbiM 3aHsTusM / coct.: B. FO. Mapkurtan, B. B. PsaOunun. —
baarosemenck : Mzn-so AMI'Y, 2014. — 100 c. - Pexxum mocryma :http:// irbis.amursu.ru/
DigitalLibrary/AmurSU_Edition/7083.pdf
7. DNEKTPOIHEPreTUUECKHe CHUCTEMbl U CeTU [DJIEKTPOHHBIN pecypc]: Mertoanueckue
yKa3aHUS IS CAMOCTOSITENIbHOM  pabOThl  CTYACHTOB HAMPABJICHUS IOATOTOBKH
«InekTposHepreruka u snekTporexuuka» / H.B. Casuna ; AMI'Y, DH.¢. — 2-¢ u3z., ucnp. u
nomn. [ bmarosemeHck : Amypckuii roc. yH- T, 2017. — 52 ¢. - Pexum poctyna :http://
irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/9643.pdf
8. DIIEKTPOIHEPreTUUECKUEe CHCTEMbl U CeTU [DIJIEKTPOHHBIA pecypc]: MEeTOAMYECKue
yKazaHus K KypcoBomy npoektupoBanuto / H. B. Casuna. — brarosemenck : 3a-so AmI'Y,
2013. — 59 c¢. - Pexum pgocrtyna :http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/7154.pdf
9. binokx, B.M. Ilocobue Kk KypcoBOMy M IUINIOMHOMY HPOEKTUPOBAHUIO IS
ANIEKTPOIHEPTETUUECKUX CHeIajIbHOCTe By30B [Tekct] : yued. mocodue / B.M. bnok, I'.K.
OO0y1ues, JI.B. [Tanepno; pen. B.M. brok. - 2-e u3a., nepepa0. u gom. - M. :Bercur. mk., 1990.
- 384 c.
10. CnpaBOYHHMK MO MPOEKTUPOBAHUIO 3ekTpuyeckux cereil [Tekct]/ mox pen. M. JI.
daiidbucosnua. - M. : HI] DHAC, 2005. - 315 c.
0)HOpPMATUBHBIC JOKYMEHTHI:
1. TlpaBuia ycTpoicTBa 3JEKTPOYCTAaHOBOK — 7-€ m3a. - M. : uzn-so HI[ DHAC, 2003. —
704 c.
2. Meroauueckue pPEKOMEHIAIMU IO MPOEKTUPOBAHUIO pa3BuTus sHeprocuctem CO
153-34.20.118-2003. Y1BepxaeHsl mpukazom Munsnepro Poccuu ot 30.06.03 Ne 281
3. OO0 yTBepXICHUU METOJAMYECKUX yYKa3aHUU MO pacyueTy MOBBIAIIMMX (TOHMKAOIIIHX)
K03 PUIIMEHTOB K Taprdam Ha YCIYTH MO0 Iepeaaye 3IeKTPUUECKON SJHEPTUM B 3aBUCHUMOCTH
OT COOTHONIEHUsI MOTpeOJeHUs AKTUBHOW W PEAKTUBHONH MOIIHOCTH JJISI OTHAEIbHBIX
SHEPTONPUHUMAIOIINX YCTPOUCTB (I'PYIIT 3HEPTOMPUHUMAIOIINX YCTPOMCTB) MOTpeOUTEICH
EKTPUYECKON OSHEPTHH, TPUMEHSEMBIX IS OIpeAeieHus 0O0s3aTeTbCTB CTOPOH IO
JoroBopaM 00 OKa3aHMM YCIyT [0 I[epefaue 3JIeKTPUUYECKOW JSHEPruu IO eIUHOU
HAIIMOHAJIPHOU (0OIIEePOCCHICKON) JIEKTPUUYECKOM CeTH (JIOTOBOpaM 3HEProCHAaOKEHUS).
[Tpuxasz denepanbHoii cyk0blI o Tapudam oT 31 aBrycra 2010 r. N 219-3/6.
CxeMbl TPUHIUITHAIBHBIE 3JIEKTPUYECKHE PACIPEICIUTEIbHBIX YCTPOWCTB IOACTAHIINI
HanpsbkeHueM 35-750 kB. Tunossle pemieHus. - M. :OHeproceTbnpoeKkT

0) nporpamMHoe obecrieueHue U MHTepHET-pecypChl




Ne HaumenoBanue Onucanue

1 |[Mathcad Education - |25 pa6. mect o Software Order Fulfillment Confirmation,
University Edition Service Contract # 4A1934168 ot 18.12.2014.

2 | RastrWin3 Bbazossrii | 10 JINILI. ITo JIOTOBOPY
KOMILIEKC Ne(0323100012213000182-0001592-01/1144 ot 31.12.2013.

3 | RastrWin3 10 JIUIL. o JIOTOBOPY
Ontummzanus pexuma | Ne0323100012213000181-0001592-01/1143 ot 31.12.2013 u

norosopy Ne236 ot 02.12.2014.

4 | Google Chrome becrmatHoe  pacnpocTpaHeHue 1O JIMLEH3UMU  google
chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycrmoBusx https:// www.google.com/chrome/
browser/privacy/eula_text.html.

5 | LibreOffice BbecrutatHoe pacnpoctpanenne no junensun GNU LGPL
https://ru.libreoffice.org/about-us/license/

6 | Omnepammonnas cucreMma | GNU-nuren3ust (GNU General Public License)

Linux

7 | WinDjView Becrimatnoe pacnpocrpanenne no yumneHsnn GNU GPL
http://www.gnu.org/licenses/old-licenses/gpl-2.0.htm.

8 | 9BC JIAHb DNEKTPOHHO-OMOIMOTEYHAs CHUCTeMa, BKITIoUaromas B ceos

http://e.lanbook.com/ KaK 3JIEKTPOHHBIE BEPCHUU KHHUI M3JaTeIbCTBAa «JlaHb» U
JIPYTUX BEIYIINX M3IATEIIbCTB YUCOHOU JIMTEPATYPhI, TaK U
JJIEKTPOHHBIE BEPCUU  NEPUOAUYECKUX HU3AAHUM  TI0
€CTECTBEHHBIM, TEXHUYECKUM U TYMaHUTAPHBIM HayKaM.
9 | 3BC IPRbooks DIIeKTpOHHO- Ombnmmoteunass cuctema I[PRbooks —
http:// HAay4YHO- 0Opa30BaTENbHBIA pecypc ISl peIIeHUs 3aaad
www.iprbookshop.ru/ obyuenuss B Poccum u 3a pyOexkoMm. YHHUKaIbHAas
miatpopma OBC IPRbooks o00beguHsieT HoBeHIIMe
MH(DOPMAITMOHHBIE TEXHOJIOTHH U YUEOHYIO JINIIEH3MOHHYIO
autepatypy. Kontenr OBC IPRbooks  oTBeuaer
TpeOoBaHUSIM  cTaHIapToB  Bblcied mkoael, CIIO,
JIOTIOJTHUTENIBHOTO U JTUCTAHIIMOHHOTO obpa3zoBanusi. DbC
IPRbooks B moiHOM 00bEeMe COOTBETCTBYET TPeOOBAHUSIM
3akoHoqarenscTBa P B chepe oOpazoBanus
10 | 9BC FOPAUT ®oHp 27MeKTpOHHOU OuOMMoTeku cocrapisier 6omee 4000
https://urait.ru HAMMEHOBAHUI M MOCTOSIHHO IOMOJIHSETCS HOBUHKAMU, B
OOJIBIIIMHCTBE CBOEM 3TO YUYEOHMKU U ydeOHble MOCOOus
JUIST BCeX ypPOBHEW MpOQecCHOHAIBHOTO O0pa30BaHUS OT
BEIYIIMX HAYYHBIX IIKOJI C COOIIOJICHMEM TpeOOBaHUMN
drocC

B) mpoeccroHaJIbHbIe 0a3bl TAHHBIX U MHPOPMAITMOHHBIE CIIPABOYHBIE CHCTEMBI

Ne HaumenoBanue Onucanue

1 | http:// www.edu.ru/ | Poccuiickoe o6pa3oBanue. denepaibHblil TOPTAT
index.php

2 | http://window.edu.ru Enunoe okHO mocTyna k 00pa3oBaTeIbHBIM pecypcam

3 | https://scholar.google.ru/ | GoogleScholar —rmowuckoBast cucrema 1Mo MOJHBIM TEKCTaM
HayYHBIX ITyOJIMKAIIMH BceX (POPMATOB M TUCITUTLITHMH.

4 | https://elibrary.ru/ Hayunass snexrponnas Oubimmoreka eLIBRARY.RU -

poccuiickuii MHPOPMAIIMOHHO- aHAJTUTUYECKUI TTOpTal B




oOJractu HayKH, TCXHOJIOI'nMHU, MCOIUIIUHBI U 06p330BaHI/I$I

http:// www.cito.ru/

gdenet/

I'moGansHas ceThb JUCTAHIIMOHHOTI'O O6paSOBaHI/IH

https://www.runnet.ru

RUNNet (RussianUNiversityNetwork) - kpymnHeifmias B
Poccun Hay4YHO- oOpaszoBaTenbHas
TEJICKOMMYHHMKAIIMOHHAS CETh, 00J1a1atoasi mpoTsHKEHHOU
BBICOKOCKOPOCTHON MarucTpaabHONH MHPPACTPYKTYpPOH H
MEXIYHAPOIHBIMU KaHaJIaMH, 00ecIeunBaOINMHU
MHTETpaIUIO C 3apyOSKHBIMU HAYUHO- 00pa30BATEIILHBIMU
CETSIMH (NationalResearchandEducationNetworks,
NREN) u ¢ UutepHer.

http://neicon.ru

[ToTHOTEKCTOBBIN apXUB BEOYIIMX 3amagHbIX HayYHBIX
KYpHaJI0B Ha poccuiickoil miatgopme HaumonaabHOro

3JIEKTPOHHO- MH()OPMALIMOHHOTO KOHCOpLUYyMa
(HOMKOH)

http://webofscience.com

IMonurematnyeckas pedepaTuBHO- OUbOIHOTpaduueckas U
HayKkoMmeTpuueckas (OubauomeTpuueckasi) 0Oaza JaHHBIX
«WebofScienceCoreCollection»

https://www.scopus.com

MexnayHnapoaHas pedepaTuBHas 0a3a JAHHBIX HayYHBIX
u31aHui Scopus

10

http://www.mathnet.ru/

Oo6mepoccuiickuii MaTeMaTrudeckuii mopraia Math-Net.Ru

11

http://drsk.ru

00IIIeCTBO
ceTeBasd

OdunmanpHbIiI cair
"JlanbHEBOCTOYHAS

KoMnoaHug"

AxnmoHepHoe
pacrnpenenuTenbHas

12

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

Odurmansheiii caiit ITAO «Pycl'uapo»

13

https://gisp.gov.ru/

TlocynapcrBenHas uH(pOopMaIMOHHAs cucreMa
npoMbIuieHHOCTH.  [IpodeccnonanpHass 0a3za 3HaHWIA,
MPEIOCTABIISIIONIAS ~ CEPBUCHI I BCEX  CYOBEKTOB
MPOMBIIIJIEHHONW JE€ATEIbHOCTH — OT OPTraHOB BJIACTU
Poccuiickoii @enepanuu A0 OTAENIbHBIX MPEANPUATUN U

WHANBUAYAJIbHBIX HpCHHpHHHMaTCHCﬁ.

14

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

I'c TOK — (dbenepanpHas rOCyJapCTBEHHAS
nHpopMaAIIMOHHAS CUCTeMa, cojiepkalnasi HHPOPMAIUIO O
COCTOSIHUH Hu MPOTHO3€ pa3BUTHUS TOIUIUBHO-
SHEPreTUYEeCKOro komruiekca PD.

15

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

®enepanpHas cereBasi KOMIIaHus EQWHON sHepreTndeckon
cucrembl. [1lyOnmnuHOe akIMOHEPHOE OOIIECTBO CO3JAHO B
COOTBETCTBUU C MPOrpamMMoi pehOpMHUPOBAHUS IJIEKTPO-
sHepreTuku Poccuiickoit deaepannu Kak opraHu3aius mno
ynpaBjaeHuro EauHON HalMoHaIbHOUM (0OIIEepOCCUICKOI)
anektpuueckoit cetbio (EHOC) ¢ nenpio ee coxpaHeHHs u
pa3BUTHUSL.

16

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

MuHuctepcTBo  3HepreTuku —Poccuiickoit
(Munsnepro Poccun)

Denepanumn

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUITIIINHbI

MarepuaibHO-TEXHUYECKOE 0OecIieueHne JUCIUIUIMHBI cOOTBETCTBYET TpeboBanusM MI'OC
BO - OakanaBpumar no HampabiieHHIO moArotoBku 13.03.02 DnexktposHepreTuka u
JIEKTPOTEXHUKA.




Jns peanuzanuu mporpaMmbl OakajiaBpuata MO HampabiieHuto mnojarotoBku 13.03.02
DIIEKTPOIHEPreTUKA U JIEKTPOTEXHUKA, HANpaBjIeHHOCTH (mpoduiato) «Penelinas 3ammra u
aBTOMATHU3AIIUS 3JICKTPOIHEPTETUUECKUX CUCTEM» UMEETCSl MaTepUualibHO-TEXHUYecKas 0asa,
COOTBETCTBYIOIIAS IEHCTBYIOIIMM MTPOTHUBOIIOKAPHBIM M CAHUTAPHBIM MPABUIIAM H HOPMaM
n obecrieunBaroIias TMPOBEIACHHE BCEX BHIOB 3aHITHUH, CAaMOCTOSITEIBHOW pabOTHI,
MPAKTUKH, TOCYJAPCTBEHHON NTOTOBOM aTTECTAIIMH, TTPETYCMOTPEHHBIX YIEOHBIM TIIAHOM.
[Tomerenust npeACTaBIsIOT cCOOON yueOHbIe ayIUTOPUU JIJISl IPOBEACHUS yUEOHBIX 3aHSATUIA,
MPEIYCMOTPEHHBIX ~ NpOTpaMMOi  OakayiaBpuata, OCHAIlleHHbIE OOOpYJIOBaHUEM W
TEXHUUYECKUMU CPEICTBAMH OOyUEHUSI.

[TomemeHnst I CaMOCTOSATEIBLHONH pabOThl OOYYAIOIIUMXCS OCHAIIEHBI KOMITBIOTEPHOU
TEXHUKOHN C BO3MOXHOCTBIO MOAKIIIOUEHUs K ceTh «MHTepHEeT» U obeclieueHueM J0CTyla B
ANIEKTPOHHYIO MH(MOPMAIIMOHHO- 00PA30BaATEIBHYIO Cpely AMYPCKOTO TOCYIapCTBEHHOTO
YHHBEPCUTETA.

YHuBepcuTeT o0ecreuyeH HeOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOIHO
pacrpoCTpaHsIeMOro TMPOTPAMMHOTO OOeCTeYeHus, B TOM YHCIIE OTEUECTBEHHOTO
MPOU3BOJICTBA, COCTAB KOTOPOTO YKa3aH B 1. 9 TaHHOH paboueil mporpamMMbl TUCHUTIINHBI 1
OOHOBIISIETCS TPU HEOOXOAMMOCTH.

Ceenmenusi o mMatepuanbHO- TexHuueckom obecrnieuennu OITOIT BO BXoasT B KOMIUIEKT
OIIOIT BO.



